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Preface

Evidence-based dermatology is no longer a swear word in dermatology. Most dermatologists are
practising good evidence-based dermatology to different degrees. The challenge is to improve those
skills. This book may help you.

This book has a been labour of love for me, my associate editors and chapter contributors and I wish to
thank them all for their efforts.

It is a different sort of book to the usual textbok. Different in that we have introduced the whole rationale
for evidence-based dermatology in a section at the start of the book. Different in that we then provide you,
the reader, with a detailed “toolbox” to help you understand some of the basic concepts in practising
evidence-based dermatology. But the biggest difference is in the way we have encouraged our chapter
contributors to follow a common structure when summarising the evidence base for different skin
diseases – the “meat” of the book.

We have taken care, where possible, to separate the evidence found in studies from our opinions about
that evidence, and we have tried to help the reader by providing summaries of key points at the end of
each chapter. This has not been easy – I for one certainly find writing such highly structured chapters
much harder work than the traditional “expert” book chapter.

The book is also different from other books in that it is accompanied by a website (http://www.
evidbasedderm.com) that will include additional chapters and updates which will grow between this and
the next edition. Complete coverage of the 2000 or so dermatology diseases is going to be a tough
challenge, but we aspire to get there in successive editions and on our website.

We have strived to keep the book grounded in reality by making it as patient-based as possible by
discussing the evidence around commonly encountered real patient scenarios. At the end of the day, it
is patients who are at the heart of evidence-based dermatology.

Hywel Williams
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Foreword

Fifteen years ago, when drafting an introductory chapter for a book on the effects of care during
pregnancy and childbirth,1 I decided to use contrasting quotations from a distinguished statistician and
a distinguished dermatologist. In 1952, Austin Bradford Hill had Written:

In my indictment of the statistician, I would argue that he may tend to be a trifle too scornful
of the clinical judgement, the clinical impression. Such judgements are, I believe, in essence, statistical. The

clinician is attempting to make a comparison between the situation that faces him at the moment and a
mentally recorded but otherwise untabulated past experience.2

Twenty years later, Sam Shuster cointed the memorable pharse:

Lies, damned lies and clinical impression3

My draft went on to discuss the fundamental importance and great dangers of clinical impressions: in
obstetric practice they have led both to important therapeutic discoveries and to iatrogenic disasters. I
doubt that people treating skin disease have the capacity to do unintended harm on the scale achieved
by obstetricians and neonatologists, but I also doubt there is any justification for complacency in matters
of dermatological therapy.

The variability that exists in the management of common chronic skin diseases is clear evidence of
collective uncertainty about the effects of alternative management strategies, even if a majority of
individual clinicians are certain that they are doing the right thing. For example, I gather that fumaric acid
esters have been used widely to treat psoriasis for nearly 40 years in Germany, but that they have hardly
been used anywhere else, although their use is supported by very strong evidence.4 Some patients with
warts are being put to the inconvenience (and expense) of attending hospital for cryotherapy; yet there
is no strong evidence to suggest that they would be worse off treating their warts at home with salicylic
acid paints.5 As professionals concerned to do more good than harm to their patients, all who treat skin
disease have a duty to reduce uncertainty about the relative merits of alternative treatments by paying
attention to the results of well designed research.

To do right by their patients, people treating skin disease need to know what they know and what they don’t
know. This book tries to help them. Unlike traditional textbooks, it describes the methods that have been
used to review the evidence upon which conclusions about the effects of treatment have been based, and
gives references to more detailed reports of the systematic reviews on which the text has drawn.

There is no consensus about the materials and methods that should be used to assemble evidence to
support treatment recommendations published in textbooks and review articles, nor even about the
principles of systematic reviews. One senior dermatologist, for example, has written:

The idea of a systematic review is a nonsense, and the sooner those advocates of it are tried at the
International Court of Human Rights at the Hague (or worse still, sent for counselling), the better.6
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Unfortunately, those who express reservations about applying systematic approaches to the synthesis of
research evidence tend not to outline the alternative strategies that they deem preferable. This is a
serious matter because it has been shown that reviews using explicit methods reach conclusions that
differ from traditional reviews, with implications that can be matters of life of death.7 In dermatology, too,
the conclusions of reviews in which efforts have been made to reduce biases and the effects of chance
can differ from those reached in traditional reviews of biases and the play of chance.8 In the light of this
evidence, I believe that continued acquiescence in reviews that have not attempted to minimise biases
and, where possible and appropriate, the effects of chance, is not only scientifically unacceptable but
also ethically highly questionable.9

The contributors to this book have tried to control biases, and – where they judged it appropriate – they
have also reduced the play of chance by using statistical synthesis to analyse the results of similar but
separate studies. As ways of improving the materials and methods used in such research synthesis are
developed, researchers will apply them, taking advantage of the potential offered by electronic media to
publish full and transparent accounts of their work, and to respond to new data and suggestions for
improving their analyses.

In laying bare just how much cannot be known, the contributors to this book have also posed a very great
challenge to everyone involved in treating skin disease. Can it be that a modest reduction in “doctor-
assessed itch” is really the only demonstrable beneficial effect of the widespread use of evening primrose
oil for people with eczema?10 The book exposes the dearth of reliable studies addressing questions and
outcomes that matter to patients, and it reveals the extent to which perverse incentives distort the
dermatological research agenda. Those suffering from skin disease have every right to expect more from
clinicians, researches, and those who fund research. This book should help to provoke them to do better.

1. Chalmers I. Evaluating the effects of care during pregnancy and childbirth. In: Chalmers I, Enkin M, Keirse MJNC, eds. Effective

care in pregnancy and childbirth. Oxford: Oxford University Press, 1989:3–38.

2. Bradford Hill A. The clinical trial. N Engl J Med 1952;247:113–19.

3. Shuster S. Primary cutaneous virilism or idiopathic hirsuties? BMJ 1972;2:285–6.

4. Griffiths CEM, Clark CM, Chalmers RJG, Li Wan Po A, Williams HC. A systematic review of treatments for severe psoriasis. Health

Technol Assess 2000;4:40.

5. Gibbs S, Harvey I, Sterling JC, Stark R. Local treatments for cutaneous warts (Cochrane Review). In: The Cochrane Library, Issue 4.

Oxford: Update Software, 2002.

6. Ress JL. Two cultures? J Am Acad Dermatol 2002;46:313–14.

7. Antman EM, Lau J, Kupelnick B, Mosteller F, Chalmers TC. A comparison of results of meta-analyses of randomized control trials

and recommendations of clinical experts. JAMA 1992;268:240–8.

8. Ladhani S, Williams HC. The management of established postherpetic neuralgia: a comparison of the quality and content of

traditonal v systematic reviews. Br J Dermatol 1998;139:66–72.

9. Chalmers I, Hedges LV, Cooper H. A brief history of research synthesis. Evaluation and the Health Professions 2002;25:12–37.

10. Hoare C, Li Wan Po A, Williams H. Systematic review of treatements for atopic eczema. Health Technol Assess 2000;4:37.

Iain Chalmers
James Lind Inititative



Dedication

We, the editors, would like to dedicate this book to our patients who have helped us to understand the
meaning of skin disease and who have given us insights into how to design better research studies to
deal with the enormous gaps in knowledge for the treatment of skin disease.

xix
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Part 1: The concept of
evidence-based dermatology

Editor: Andrew Herxheimer





Evidence-based medicine represents the best
way of linking and integrating clinical research
with clinical practice.1–6 The results of clinical
research should inform clinical practice. Ideally,
whenever a clinical question has no satisfactory
answer it should be addressed by clinical
research. Since clinical questions are
innumerable and resources are limited, the
process needs some control, and priorities should
be set using explicit and verifiable criteria.7–9 The
public and purchasers have to be involved at this
stage, and health needs and expectations in any
given clinical area should be analysed and taken
into account. In many instances, confirmatory
studies are needed and systematic reviews can
be used to summarise study results, or to explore
results in specific subgroups with a view to further
research. The results of clinical research should
be applied back to individual patients in the
light of their personal values and preferences.
In the real world, forces other than those involved
in such an ideal process often distort research
priorities.10,11 For example, strong industrial
and economical interests partly justify the lack of
data on rare disorders, or on common disorders
if they occur mainly in less developed countries.
This book may help to identify the more urgent
questions that lack a satisfactory answer by
summarising for physicians (and patients) the
best evidence available for the management
of a large number of skin disorders. It may
thus be a starting point for rethinking the
clinical research priorities in patient-oriented
dermatology.

What is special about
dermatology?
The skin is not a simple inert covering of the body
but a sensitive dynamic boundary and is an
important organ of social and sexual contact. Body
image, which is deeply rooted within the culture of
any given social group, is profoundly affected by
the appearance of the skin and its associated
structures.12 The role that skin appearance plays in
any given society is best understood from an
anthropological perspective and using a narrative
qualitative approach. This area is rather neglected
in dermatological curricula.

Extensive disorders affecting the skin may disrupt
its homeostatic functions, ultimately resulting in
“skin failure”, needing intensive care. This is rare
but may happen, for example with extensive
bullous disorders or exfoliative dermatitis. The
most frequent health consequences of skin
disorders are connected with the discomfort of
symptoms such as itching and burning or pain,
which frequently accompany skin lesions and
interfere with everyday life and sleep, and the loss
of confidence and disruption of social relations
that visible lesions may cause. Feelings of
stigmatisation, and major changes in lifestyle
caused by chronic skin disorders such as
psoriasis or leg ulcers have been repeatedly
documented in population surveys.13,14

A vast array of clinical entities
Unlike most other organs, which usually count
50–100 diseases, the skin has a complement of

1
The field and its boundaries
Luigi Naldi

3

The chapter is based on: Naldi L, Minelli C. Dermatology. In: Day S, Green SB, Machin D, eds. Textbook of Clinical Trials. John Wiley &

Sons, to be published in 2003.



1000–2000 conditions, and over 3000
dermatological categories can be found in the
International Classification for Disease version 9
(ICD-9). Part of the reason is that the skin is a
large and visible organ. In addition to disorders
that primarily affect the skin, most of the major
systemic diseases (for example disorders of
vascular and connective tissues) have cutaneous
manifestations. Currently, the widespread use of
symptom-based or purely descriptive terms
such as parapsoriasis and pityriasis rosea
reflects our limited understanding of the causes
and pathogenetic mechanisms of a large
number of skin disorders. We still lack consensus
on a detailed lexicon of dermatological terms
used in research and everyday clinical
practice.15

Extremely common disorders
Skin diseases are very common in the general
population. Prevalence surveys have shown that
skin disorders may affect 20–30% of the general
population at any one time.16 The most common
diseases are also the most trivial ones. They
include such conditions as mild eczematous
lesions, mild to moderate acne, benign tumours
and angiomatous lesions. More severe skin
disorders which can cause physical disability or
even death, are rare or very rare. They include,
among others, bullous diseases such as
pemphigus, severe pustular and erythrodermic
psoriasis, and malignant tumours such as
malignant melanoma and lymphoma. The
disease frequency may vary according to age,
sex and geographical area. In many cases, skin
diseases are trivial health problems in
comparison with more serious medical
conditions. However, as already noted, because
skin manifestations are visible they cause
greater distress than more serious medical
problems. The issue is complicated because
many skin disorders are not a “yes or no”
phenomenon but occur in a spectrum of severity.
The public’s perception of what constitutes a

“disease” requiring medical advice may vary
according to cultural issues, the social context,
resources and time. Minor changes in health
policy may have a large impact on health and
finance simply because a large number of
people may be affected. For example, campaigns
conducted to raise public awareness of skin
cancer have led to a large increase in the
number of people having benign skin conditions
such as benign melanocytic naevi evaluated and
excised.17

Large variations in terms of health
care organisation
Countries differ greatly in the way in which their
health services deal with skin disorders. These
variations are roughly indicated by the number of
dermatologists, ranging (in Europe) from about
1 per 20 000 patients in Italy and France to 1 per
150 000 patients in the UK.

In general, only a minority of people with skin
diseases seek medical help while many opt for
self-medication. Pharmacists have a key role in
advising the public on the use of over-the-
counter products. Primary care physicians seem
to treat the majority of people among those
seeking medical advice. Primary care of
dermatological problems is not precisely defined
and overlaps with specialist activity. Everywhere
the dermatologist’s workload is concentrated in
the outpatient department. Despite the vast
number of skin diseases, just a few categories
account for about 70% of all dermatological
consultations.

Generally speaking, dermatology requires a low
technology clinical practice. Clinical expertise
depends mainly on the ability to recognise a skin
disorder quickly and reliably which, in turn,
depends largely on awareness of a given clinical
pattern based on previous experience, and on
the practised eye of a visually literate
physician.18 The process of developing “visual

4
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skill” and a “clinical eye” is poorly understood
and these skills are not formally taught.

Topical treatment is often possible
A peculiar aspect of dermatology is the option for
topical treatment. This treatment modality is
ideally suited to localised lesions, the main
advantage being the restriction of the effect to
the site of application and the limitation of
systemic side-effects. A topical agent is usually
described as a vehicle and an active substance,
the vehicles being classified as powder, grease,
liquid or combinations such as pastes and
creams.

Much traditional topical therapy in dermatology
has been developed empirically with so-called
magistral formulations. Most of these products
seem to rely on physical rather than chemical
properties for their effects and it may be an
arbitrary decision to consider one specific
ingredient as the “active” one. Physical effects of
topical agents may include cleansing, hydration
and removal of keratotic scales. The border
between pharmacological and cosmetic effects
may be blurred and the term “cosmeceuticals” is
sometimes used.19 In addition to drug treatment,
various non-drug treatment modalities exist,
including phototherapy and photochemotherapy,
and minor surgical procedures such as
electrodesiccation and cryotherapy. Large
variations in treatment modalities for the same
condition mainly reflect local traditions and
preferences.20,21

Limitations of clinical research
As in other disciplines, the past few decades
have seen an impressive increase in clinical
research in dermatology. However, the upsurge
of clinical research has not been paralleled by
methodological refinements and the quality of
randomised controlled trials (RCTs) in
dermatology seems to fall well below the usually

accepted standards. Innovative thinking is
needed in dermatology in order that clinical
research addresses the important issues and
does not simply ape the scientific design.

Disease rarity
There are at least a 1000 rare or very rare skin
conditions for which no randomised trial has
been conducted. These conditions are also
those that carry a high burden of physical
disability and mortality. Many of them have an
annual incidence rate of below one case per
100 000 and frequently below one case per
million. International collaboration and institutional
support are clearly needed, but so far such
efforts have been limited.

Patients’ preferences
One alleged difficulty with conducting
randomised clinical trials in dermatology is the
visibility of skin lesions and the consideration
that, much more so than in other areas, patients
self-monitor their disease and may have
preconceptions and preferences about specific
treatment modalities.22 The decision to treat is
usually dictated by subjective issues and
personal feelings. There is a need to educate
physicians and the public about the value of
randomised trials to assess interventions in
dermatology. Motivations and expectations are
likely to influence clinical outcomes of all
treatments, but they may have a more crucial
role in situations where “soft” endpoints matter,
as in dermatology. Commonly, more than 20% of
patients with psoriasis entering randomised
clinical trials experience improvement on
placebo independently of the initial disease
extent. Motivations are equally important in
pragmatic trials where different packages of
management are evaluated, such as in the
comparison of a self-administered topical
product for psoriasis with hospital-based therapy
like phototherapy. Traditionally, motivation is
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seen as a characteristic of the patient that is
assumed not to change with the nature of the
intervention. However, it has been argued that it
is more realistic to view motivation in terms of the
“fit” between the nature of the treatment and the
patient’s wishes and perceptions, especially with
complex interventions that require the patient’s
active participation.23 The public is inundated
with uncontrolled and sometimes misleading or
unrealistic messages on how to improve the
body’s appearance. All in all, there is a need to
ensure that patient information and motivation
are properly considered in the design and
analysis of clinical trials on skin disorders. 

The use of placebo in RCTs
Too many placebo-controlled randomised trials
are conducted in dermatology even when
alternative therapies exist. As a consequence, a
large number of similar molecules used for the
same clinical indication can be found in some
areas, for example topical steroids. Many
regulatory agencies still consider placebo
controls as the “gold standard”.24 There is a need
to establish criteria for the use of placebo in
dermatology. The criteria should be developed
with the active and informed participation of the
public and should be considered by ethics
committees and regulatory agencies. “Pragmatic”
randomised trials conducted under conditions
close to clinical practice and contrasting
alternative therapeutic regimens are urgently
needed to guide clinical decisions.

Long-term outcome of chronic disorders
Several major skin disorders are chronic
conditions where no cure is currently available.25,26

Whenever a definite cure is not reasonably
attainable, it is common to distinguish between
short, intermediate (usually measurable within
months) and long-term outcomes. Long-term
results are not simply predictable from short-term
outcomes. Many skin disorders wax and wane

over time and it is not easy to define what
represents a clinically significant long-term
change in the disease status. This is an even
more difficult task than defining outcome for
other clinical conditions such as cancer or
ischaemic heart disease, where death or major
hard clinical endpoints (for example myocardial
infarction) are of particular interest. In the long
term, the way the disease is controlled and the
treatment side-effects are vital, and simply and
cheaply measured outcomes applicable in all
patients seem to be preferable.27 These may
include the number of patients in remission, the
number of hospital admissions or outpatient
consultations and major disease flare-ups.
Dropouts merit special attention because
they may strongly reflect dissatisfaction with
treatment.

Self-control design
Within-patient control studies (i.e. crossover and
self-controlled studies) or simultaneous within-
patient control studies are often used at a
preliminary stage in drug development.28 They
are also used in dermatology, albeit improperly,
at a more advanced stage. In a survey of
more than 350 published RCTs of psoriasis
(unpublished data), a self-controlled design
accounted for one-third of all the studies
examined and was relied on at some stage in drug
development. The main advantage of a within-
patient study over a parallel concurrent study is
a statistical one. A within-patient study obtains
the same statistical power with far fewer patients,
and at the same time reduces variability between
the populations being compared. Within-patient
studies may be useful when studying conditions
that are uncommon or show a high degree of
patient-to-patient variability. On the other hand,
within-patient studies impose restrictions and
artificial conditions which may undermine validity
and generalisability of results and may also raise
some ethical concerns. The wash-out period of a
crossover trial as well as the treatment schemes
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of a self-controlled design, which entails
applying different treatments to various parts of
the body, do not seem to be fully justifiable from
an ethical point of view. Clearly, the impractical
treatment modalities in self-controlled studies or
the wash-out period in crossover studies may be
difficult for the patient to accept.

Dropouts may have more pronounced effects in
a within-patient study than in other study designs
because each patient contributes a large
proportion of the total information. The situation is
compounded in self-controlled studies where
dropping out from the study may be caused by
observing a difference in treatment effect
between the various regions of the body into
which the patient has been “divided”. In this
case, given that dropouts are related to a
difference in treatment effect between
interventions, the effect of the interventions is
likely to be underestimated.

The limitations of systematic reviews
The large number of clinical studies in
dermatology and the lack of consensus on the
management of many skin disorders point to
systematic reviews as a way to improve the
evidence and to guide clinical decisions.
However, systematic reviews alone cannot be
expected to overcome the methodological
limitations in dermatological research we have
noted. On the contrary, there are some indications
that systematic reviews, if not properly guided by
important clinical questions, might amplify the
unimportant issues and may result in a rather
misleading scale of evidence to guide clinical
decisions. Since most randomised clinical trials
are sponsored by pharmaceutical companies, it is
quite plausible that data-driven systematic
reviews will reflect the priorities as perceived by
pharmaceutical companies and not necessarily
by the public and clinicians. On the other hand,
without a change in regulatory procedures,
pharmaceutical companies will continue to pay

little attention to comparative RCTs and will
continue to assess drugs for indications that are
worth the financial investment, neglecting rare but
clinically important disorders.

Systematic reviews alone cannot fill the gap and
we urgently need fresh primary research and
high-quality and relevant clinical trials.29

Evidence-based medicine: where
do we go from here?
An evidence-based medicine approach should
permeate medical education and inform
academic medicine. Only if such a change is
promoted can evidence-based medicine become
central to clinical practice and not trivialised to
“cookbook” medicine. If evidence-based medicine
is successfully integrated into everyday practice,
it may become easier to conduct primary clinical
research based on clinical needs rather than on
commercial interests.

More imaginative and effective research
instruments are needed in primary research, and
research strategies that take account of the
peculiarities of dermatology should be developed.
Qualitative research should not be neglected. It is
the key to understanding intercultural variations in
body image and of the ways health needs for skin
diseases are expressed and perceived in different
situations.30–33
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What is evidence-based
dermatology?
Definitions
Sackett, a clinical epidemiologist and one of the
founders of modern evidence-based medicine
(EBM), defined it as1:

the conscientious, explicit and judicious use
of current best evidence about the care of
individual patients.

This definition reflects certain key concepts.

• “Conscientious” implies an active process
which requires learning, doing and reflection.

• “Explicit” implies that we can describe the
process that we use to practice EBM. 

• “Current” implies being up to date.
• “Best” implies that we should seek the most

reliable evidence source to inform practice. 

As Chapter 12 elaborates, perhaps the most
important and frequently forgotten phrase in this
definition is “the care of individual patients”. This
is crucial – the place for EBM is not in trying to
score intellectual points in the literature or in
humiliating colleagues at journal clubs; it is at the
bedside or in the outpatient consulting room. As
chapter 12 emphasises, EBM is a way of thinking
and working, with the improved health of our
patients as its central aim.

Nowadays, the term evidence-based practice is
often used instead of EBM. This reflects the

doing rather than talking about EBM, and may
be defined as integrating one’s clinical expertise
with the best external evidence from systematic
research.2 Evidence-based dermatology simply
implies the application of EBM principles to
people with skin problems.3

What evidence-based dermatology
is not
Despite its clear definitions, the purpose of
evidence-based dermatology (EBD) is often
misunderstood in the literature.4 Some of these
misinterpretations are shown in Box 2.1. First,
EBD does not tell dermatologists what to do.1

Even the best external evidence has limitations
in informing the care of individual patients. To
use RE Clerk’s metaphor, external evidence is
just one leg of a three-legged stool, the other two
being the clinician’s expertise and the patient’s
values and preferences. Such clinical expertise
and discussion of patient factors will always be
at the heart of applying evidence during a
dermatology consultation. EBM is not a
cookbook of recipes to be followed slavishly, but
an approach to medicine that is patient-driven
from its outset. Patients are the best sources for
generating the important clinical questions,
answers to which then need to be applied back
to such patients.5

Just as ordinary patients are at the heart of
framing evidence-based questions, so too are
ordinary clinical dermatologists at the heart of

2
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the practice of EBD. EBM is not something that
only an exclusive club of academics with
statistical expertise can understand and
practise, but rather it is something that all
dermatologists can practise with appropriate
training. It is an essential skill that is as basic to
being a doctor as the ability to examine and
diagnose.

Contrary to popular belief, the prime purpose of
EBM is not to cut costs. Like any information
source, selective use of evidence can be
twisted to support different economic
arguments. Thus, the lack of randomised clinical
trial (RCT) evidence for the efficacy of
methotrexate in psoriasis should not imply that
methotrexate should not be used/purchased for
patients with severe disease when there is so
much other evidence and long-term clinical
experience to support its use. But this is not to
say that a clinical trial comparing methotrexate
and ciclosporin, acitretin or fumarates would not
be desirable at some stage.6

EBM should not be viewed as a restriction on
clinical freedom, if clinical freedom is defined
as the opportunity to do the best for your
patients, as opposed to making the same
mistakes with increasing confidence. Searching
for relevant information for your patients
frequently opens up more rather than fewer
treatment options.7 The physician–patient
partnership is free to choose or discard the
various options in whatever way gives the most
desirable outcome.

Guidelines are not the same as EBM, although
the two are frequently confused.8 Guidelines
may or may not be evidence based, but
guidelines are just that – guidelines. Many
dermatology guidelines now incorporate a
grading system that describes the quality of
evidence used to make recommendations and
their strength.9

Problems with other sources of
evidence
Working things out on the basis of
mechanism and logic
Many physicians base clinical decisions on an
understanding of the aetiology and patho-
physiology of disease and logic.10,11 This paradigm
is problematic because the accepted hypothesis
for the aetiology and pathogenesis of disease
changes over time, and so the logically deduced
treatments change too. For example, in the past
20 years, hypotheses about the aetiology of
psoriasis have shifted from a disorder of
keratinocyte proliferation and homeostasis, to
abnormal signalling of cyclic AMP, to aberrant
arachidonic acid metabolism, to aberrant vitamin
D metabolism, to the current favourite: a T-cell-
mediated autoimmune disease. Each of these
hypotheses led to logically deduced treatments.
The efficacy of many of these treatments has
been substantiated by rigorous RCTs, whereas
other treatments are used even in the absence of
systematically collected observations. We thus
have many options for treating patients with
severe psoriasis (for example UVB, Goeckerman
treatment, psoralen-UVA, methotrexate, ciclosporin
and anti-interleukin-2 receptor antibodies) and
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dermatology is not

• Something that ignores patients’ values
• A promotion of a cookbook approach to

medicine
• An ivory-tower concept that can only be

understood and practised by an exclusive
club of aficionados

• A tool designed solely to cut costs
• A reason for therapeutic nihilism in the

absence of randomised controlled trials
• The same as guidelines
• A way of denigrating the value of clinical

expertise
• A restriction on clinical freedom if this is

defined as doing the best for one’s patients



mild-to-moderate psoriasis (for example dithranol,
topical corticosteroids, calcipotriol and tazarotene).
However, we do not know which is best, in what
order they should be used, or in what
combinations. We do not know how well
methotrexate works (no well-designed clinical
trials of methotrexate have been performed) or
the optimal dose or dosing schedule for it.6,10

Treatments based on logical deduction from
pathophysiology can have unexpected
consequences. For example, the observation
that antiarrhythmic drugs could prevent
abnormal ventricular depolarisation after
myocardial infarction logically led to their use to
prevent sudden death after myocardial
infarction. However, RCTs showed increased
mortality in patients treated with antiarrhythmic
drugs compared with placebo.12,13 This
highlights the dangers of using surrogate
outcome measures, such as electrocardiograms,
for more meaningful outcomes such as disability
or death, simply because the surrogate
measurements are easily made. The challenge
with surrogate outcome measures is to ensure
that they measure important things rather than
trying to make measurable things important. 

Some “designer” drugs such as topical
tazarotene were promoted on the basis of their
molecular mechanisms of action and may have
appeared attractive at launch, but have been
less exciting when tested in practice.5 It might
also be argued that the frequent narration of the
superantigen story as a mechanism for
antistaphylococcal treatments for atopic eczema
is a smoke screen that obscures the real lack or
uncertainty of evidence of clear benefit for such
agents.5

Given these lessons, many dermatologists have
become less interested in how treatments work
and are now daring to ask questions such as:
“Does it work?” and “How well does it work

compared with existing, more established
treatments?”.

Personal experience
Although personal experience is an invaluable
part of becoming a competent physician, the
pitfalls of relying too heavily on personal
experience have been widely documented.14–16

These include:

• overemphasis on vivid, anecdotal occurrences
and underemphasis on statistically significant
strong evidence

• bias in recognising, remembering and
recalling evidence that supports pre-existing
knowledge structures (for example ideas
about disease aetiology and pathogenesis)
and parallel failure to recognise, remember
and recall evidence that is more valid but
does not fit pre-existing knowledge or beliefs

• failure to characterise population data
accurately because of ignorance of statistical
principles – including sample size, sample
selection bias and regression to the mean

• inability to detect and distinguish statistical
association and causality

• persistence of beliefs despite overwhelming
contrary evidence.17

Nisbett and Ross17 provide examples of these
pitfalls from controlled clinical research, and
simple clinical examples abound. Physicians
may remember patients assuming that they who
did not return for follow up improved, and
conveniently forget the patients who did not
improve. A patient treated with a given
medication may develop a severe life-
threatening reaction. On the basis of this single
undesirable experience, the physician may
avoid using that medication for many future
patients, even though on average, it may be
more efficacious and less toxic than the
alternative treatments that the physician
chooses. Few physicians keep adequate, easily
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retrievable records to codify results of treatments
with a particular agent or of a particular disease;
and even fewer actually carry out analyses. Few
physicians make provisions for tracking those
patients who are lost to follow up. Thus,
statements made about a physician’s “clinical
experience” may be biased. Finally, for many
conditions, a single physician sees far too few
patients to draw reasonably firm conclusions
about the response to treatments. For example,
suppose a physician who treated 20 patients
with lichen planus with tretinoin found that 12
(60%) had an excellent response. The
confidence interval for this response rate (i.e. the
true response rate for this treatment in the larger
population from which this physician’s sample
was obtained) ranges from 36% to 81%. Thus,
the true response rate might well be substantially
less (or more) than the physician concludes from
personal experience.10,18

Expert opinion
Expert opinion can be valuable, particularly for
rare conditions in which the expert has the most
experience or when other forms of evidence are
not available. However, several studies have
demonstrated that expert opinion often lags
significantly behind conclusive evidence.14

Experts suffer from relying on bench research,
pathophysiology, and treatments based on
logical deduction from pathophysiology, and
from the same pitfalls noted for relying on
personal experience.18

Textbooks can be valuable, particularly for rare
conditions and for conditions for which the
evidence does not change rapidly over time.
However, textbooks have several well-
documented shortcomings. They tend to reflect
the biases and shortcomings of the experts who
write them. By virtue of how they are written,
produced and distributed, most are about
2 years out of date at the time of publication. Also,
most textbook chapters are narrative reviews

that do not consider the quality of the evidence
reported.14,18,19

Uncontrolled data
Empirical, uncontrolled and non-systematically
collected data form the basis of much of
dermatology practice. This situation is justified
by its advocates by two erroneous assumptions.
The first is that it is acceptable to use such data
because better evidence is not available – an
assumption that is often not true. There is a
surprisingly large body of high-quality evidence
that is useful for the care of patients with skin
disease. The second erroneous assumption is
that the majority of dermatologists already base
their practice on the best evidence that is
already available. The base of knowledge for the
practice of medicine is expanding exponentially.
It is estimated that to keep up with the best
evidence available, a general physician would
have to examine 19 articles a day, 365 days a
year.2 Therefore, keeping up to date by reading
the primary literature is now an impossible task
for most practising physicians.20 The burden for
dermatologists is no less daunting.5 The trick is
to know how to find information efficiently,
appraise it critically and use it well. Knowing the
best sources and methods to search the
literature allows a dermatologist to find the most
current and most useful information in the most
efficient manner, when it is needed. The
techniques and skills needed to find, critically
appraise and use the best evidence available for
the care of individual patients have been
developed over two centuries. These techniques
and skills are currently best known as EBM.10

The process of evidence-based
dermatology
Having discussed the definition and rationale of
EBD, how does one actually do it? This process
is best considered in five steps (see Box 2.2),
although in real life they tend to merge and
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become iterative.5 These steps are elaborated in
subsequent chapters.

Box 2.2 The five steps of practising
evidence-based dermatology

1. Asking an answerable structured question 
generated from a patient encounter

2. Searching for valid external evidence
3. Critically appraising that evidence for 

relevance and validity
4. Applying the results of that appraisal of 

evidence back to the patient
5. Recording the information for the future

Step 1: Asking an answerable structured
question 
Developing a structured question that can be
answered requires practice. An example of a
useless question would be, “Are diets any good
in eczema?”. A better question, generated from
a real clinical encounter, would be, “In children
with established moderate-to-severe atopic
dermatitis, how effective is a dairy-free diet
compared with standard treatment in inducing
and maintaining a remission?”. Such a question
includes four key elements:

1. the patient population one wishes to
generalise to

2. the intervention
3. its comparator
4. the outcomes that might make you change

your practice.21

Unless one uses such a structure, it would be
easy to waste time discussing and searching for
data on the role of diets in preventing atopic
disease, the effects of dietary supplements such
as fish oil, studies that evaluate only short-term
clinical signs, and those that deal with a “rag
bag” of different types of eczema in adults and
children. Rzany discusses further examples of
framing answerable questions in more detail in
Chapter 5.

Step 2: Searching for the best external
information
Publication of biomedical information has now
expanded so much that it is hard to contemplate
searching for relevant information without some
form of electronic bibliographic search, followed
by reading the original key papers. Most of us
(including the authors) are not experts at
performing complex electronic searches, and
need to learn such skills. These are dealt with in
more detail by Bigby in Chapter 6. As pointed
out earlier, traditional expert reviews are risky
because often they have not been done
systematically, and the links between the
author’s conclusions and the data are often
unclear.22 If one is searching for trials, then the
Medline and Embase databases are also
hazardous sources unless one is proficient,
because simply searching by “clinical trials” type
can miss up to half the relevant trials because
of coding problems. The world’s most
comprehensive database of trials is now the
Cochrane Central Register of Controlled Clinical
Trials, containing over 340 000 records on 1 May
2002. Thankfully, it is also the easiest to search.

Step 3: Sifting information for relevance
and quality
The usefulness of an article is a product of its
clinical relevance times its validity divided by its
accessibility.23 Information sources need to be
near the clinical area if they are to be used for
patients. Getting distracted by irrelevant but
interesting citations is also a real hazard when
reading search results. Two filters need to be
applied if one is to keep practising EBD: the first
is to discard irrelevant information and the
second is to spend more time looking at a few
high-quality papers. Here it is timely to mention
the concept of hierarchy of evidence,24 which is
discussed in more detail in Chapter 7. This
means that if two RCTs deal with the question of
interest (for example dietary exclusion in childhood
atopic dermatitis), or better still, a systematic
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review deals with the same topic, one should
critically appraise these sources rather than
dilute what little time one has by reading lots of
case series and case reports.

Step 4: Applying the evidence back
to the patient
This is usually the most important step, but the
least well developed in EBD. Key points to note
here are:

• to consider how similar the patients in the
studies are to the patient facing you now

• whether the outcome measures used in
those studies (for example percentage
reduction in erythema or induration score)
mean something to you and the patient

• how large the treatment benefits were
• whether there were any serious side-effects

of treatment
• how the evidence fits in with your patient’s

past experience and current preferences.

This difficult area is discussed in more detail in
Chapter 12.

Step 5: Recording the information
for the future
Having done so much work pursuing the above
“evidence-based prescription” from question to
patient, it might be useful to others and yourself to
make a record of that information for future use as
a critically appraised topic (CAT), although these
have a limited lifespan if not updated.2 The
Cochrane Skin Group is now developing a site
for storing and sharing dermatology CATs
(http://www.nottingham.ac.uk~muzd). Such CATs
could become the norm in dermatology journal
clubs all over the country, replacing unstructured
chats about articles selected for unclear reasons.

The key point to remember about the process of
EBD is that it starts and ends with patients. A
problem highlighted during an encounter with a

patient is the best generator of an EBM
problem.25 Even if one then searches and
critically appraises the best data in the world, the
utility of this exercise would be zero if it is not
applied back to that patient or other similar
patients. Developing the skills to undertake
evidence-based prescription requires practice.

Dermatologists will participate in the practice of
EBD to different degrees depending on their
enthusiasm, skills, time pressures and interest.24

Some will be “doers”, implying that they
undertake at least steps 1–4 highlighted in Box 2.2.
Others will be more inclined to adopt a “using
mode”, relying on searching for evidence-based
summaries that others have constructed, thereby
skipping step 3, at least to some degree. Finally,
some will incorporate evidence into their practice
in “replicating mode”, following decisions of
respected leaders (i.e. skipping steps 2 and 3).
These categories bear some similarity to those of
deduction, induction and seduction that Sackett
used to describe the methods that physicians
employ to make decisions about therapy.14 Such
categories are not mutually exclusive, since even
the most enthusiastic EBM practitioners in
“doing” mode will flit to “user” and “replicating”
mode according to whether they are dealing with
a common or rare clinical problem.

Conclusions
The objective of most physicians surely is to
provide their patients with the best health care.
To do so, a physician must be able to assess the
patient’s physical condition, know the best and
most current information about diagnosis,
prevention, therapy, prognosis and potential
harm, and apply that knowledge to the specific
patient. Medicine is advancing very rapidly,
creating major changes in the way we treat our
patients. We must keep up with such changes.
We need to be up to date with such new external
evidence. We frequently fail to do this if we rely
on passive means or an occasional flick through
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the main journals, and our knowledge gradually
deteriorates with time. Attempts to overcome this
deficiency by attending clinical education
programmes fails to improve our performance,
whereas the practice of EBM has been shown to
keep its practitioners up to date. EBM is a way of
thinking that is intended to help accomplish
these objectives. If we stick to thinking about
patients’ welfare when contemplating EBM, we
are less likely to get things wrong.5,10
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Bridging the communication gap
Dermatologists, like other doctors, now
recognise the therapeutic value of an alliance
with their patients (the “therapeutic alliance”),
and the need to explain their advice and, as far
as possible, to share management decisions
with the patient. Different people may have very
different values and preferences, and it is often
wrong to assume agreement without explanation
and discussion. Medical terms are often
unfamiliar to patients. For example, to hear a
rash or spot called an “eruption” or a “lesion”
can be disconcerting. Using language the
patient can understand, clinicians need to be
able to explain the condition, its implications and
treatment, as well as possible side-effects, and
the consequences of not using the medication. If
this can be achieved then patients are more
likely to accept the requirements of the treatment
and a true care partnership with the professional
can be established. This could save time, and
lead to quicker recovery and greater mutual
trust. Unfortunately in most consultations there is
not enough time to do this adequately,
especially since some of the concepts that
underlie diagnosis and treatment are unfamiliar
to most patients and many patients lack
necessary background knowledge. It is
important to bridge this communication gap from
both ends, by helping dermatologists and other
professionals working with them to become
more fluent and understanding of the patient’s
perspective, and by developing training and

education for their current and future patients – or
“consumers”.

What are “consumers”?
It should be noted that “professional”, “patient”,
“consumer”, “health service user” and “citizen”
are not different categories of people, but
describe different roles, which often overlap. It is
normal for a person to have different roles at
different times, or even at the same time, and
role conflict is not uncommon among health
professionals. An obvious example is the doctor
or nurse who is or becomes a patient, or a parent
with a chronically ill child who becomes a patient
advocate. The term “user of health services” is a
neutral catch-all term for all those who use or
have used any health service, public or private,
and is easily extended to include potential users
too – that is everybody. However, some people
do not use this term because it may carry
overtones of drug use or misuse. Also, the term
tends to denote client groups who are
disadvantaged in some way (for instance
wheelchair users) and who use social services
rather than the health service. The word citizen
also covers everybody, but encompasses all
spheres of activity, not only health and illness, and
hints at civic responsibility, as in citizens’ jury.

Taken at face value, the term “consumer” means
the same as “user”, but its connotations differ.
This is evident from the two meanings given in
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Collins’ English Dictionary (1982): “1. a person
who purchases goods and services for his own
needs; 2. A person or thing that consumes”. The
commercial overtones of the first meaning
displease some people. The word also evokes
consumerism, defined as “the protection of the
interests of consumers”. This gives it a slightly
assertive, even militant edge, suggesting that
consumers of health services are more likely to
insist on their rights than mere patients or users.
The word is therefore particularly apt in connection
with research ethics committees, health authorities,
funding bodies and the like, where consumer
voices are increasingly given parity with those of
the professionals. It does, however, have the same
universality as user: we are all consumers –
whoever and whatever else we may be. It is clear
that there is no perfect label for the many potential
roles that patients and their carers may take in
health that is free of certain connotations, but for
simplicity, we will use the term “consumer”.

The many roles of a consumer
The consumer has a number of potential roles in
health care:

• to play an active part in self-care as far as his
or her capacity allows;

• to work together with professionals in his/her
own care and in the care of others in the
family, the workplace and the locality;

• to communicate to health professionals and the
healthy community the points of view, needs
and wishes of people affected by a disease;

• to take part with professionals in the
development and governance of health
institutions (for example hospitals and
nursing homes) and organisations, such as
providers of primary care;

• to contribute to research policy and practice
by helping to decide research priorities and
funding, and helping to improve the design of
research;

• to help recruit participants for worthwhile
research;

• to contribute their own experiences of illness
for the information and education of other
patients and of professionals.

The visible nature of skin disease
All the above roles are relevant to dermatology, but
not special to it. What distinguishes skin disease
from other kinds of illnesses is that it is much more
visible to the world. This means that its social
effects are often far greater than for other illnesses
of comparable seriousness, and that the patient’s
self-image is often harmed. Healthy people,
including many health professionals, do not
sufficiently understand these aspects, and do not
cope adequately with them. Consumers and
patients can help them understand and learn what
matters to people with various skin conditions.
In the case of vitiligo, for example, doctors
sometimes base treatment decisions on how they
perceive the degree of distress. Many think that
white patients suffer less than those with darker
skins, but studies as well as anecdotal experience
have shown that this may not be true.1 Nor is the
extent of the disease always the most important
factor in the patient’s suffering. Self-esteem, self-
image, the site of the lesions, the degree to which
the patient feels disabled by the disease, and the
support networks available to the patient all need
to be considered. A study of psoriasis has found
that the patient’s opinion of disease severity can
differ from the physician’s and that the degree of
distress depends on how far the disease affects
everyday life.2 These findings underline that the
assessment of psoriasis (whether by doctor or
patient) influences the choice of treatment.
Patients may well prefer treatments that will
address the disfiguring social effects of the
disease to those that reduce the size of the lesions.

Although lip service is sometimes paid to the
psychosocial aspects of skin disease, very little
is done to address them. Treatment should
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include the option to refer patients for
appropriate professional psychological help and
this should be an integral part of treatment
guidelines. It could be argued that some patient
support groups (PSGs) perform this function.
Although they can provide opportunities for
members to share experiences and give
practical advice, they are not equipped to give
either medical advice or indepth psychological
help. Commenting on a small study of cognitive
behavioural therapy (CBT) used for vitiligo
patients,3 Picardi and Abeni4 state that this
approach might help patients with vitiligo, and
possibly other skin diseases and suggest: “If the
efficacy of CBT were confirmed, a new weapon
could be added to the therapeutic arsenal of
the dermatologist. This would be a substantial
step ahead in the management of a disease
for which no known cure can ensure complete
clearance…”.

Dermatology differs notably from other branches
of medicine in the way it shades off into
borderlands of cosmetics and cosmetic surgery,
and in the often blurred boundaries between
treatment, prevention and aggravation of skin
problems. Even something as innocuous as
washing can be a form of prevention (for example
washing a chemical off one’s hand), treatment (for
example ridding the skin of an accumulation of
excess scale) or aggravation (causing irritant
contact dermatitis through frequent hand-
washing with soap). The dual function of the skin
as both a large and important organ and a
superficial covering of the body that is important
in social “display” can lead to trivialisation. Some
skin conditions, like acne and vitiligo, are often
considered purely cosmetic problems, particularly
by some general practitioners.

Education and information
for self-care
Before anyone with skin disease can hope to
manage his or her own treatment, he or she has

to learn about the condition and about the
principles that underlie its treatment and how to
apply them in everyday life. When this is
achieved, the patient has much greater control
and is more confident and self-reliant, although
of course some advice and help from
professionals will still be needed at times.

Many self-help groups or PSGs are founded by
people who have been given no information
about their condition, or whose questions have
not been answered adequately. Often a PSG can
resolve the practical everyday problems that
health professionals are not aware of or avoid
dealing with, through either embarrassment or a
lack of understanding. Patients may have
difficulty asking the questions that most concern
them. They may be too embarrassed, or feel that
the subject is too trivial and a waste of the
doctor’s time.

PSGs have a clear role to play in providing just
such information, through fact sheets, leaflets,
newsletters, in confidence on the telephone,
CDs, videos or, increasingly, through their
websites, so reaching wider international
audiences. Most of this information is of course
not yet rigorously evidence based, but as
consumers acquire the skills of critical appraisal
and an understanding of levels of evidence by
working within organisations such as the
Cochrane Consumer Network, information
should become better and more reliable.

The UK Vitiligo Society is unique in publishing a
book,5 about to be revised and updated, on all
aspects of vitiligo, its management and current
research. Most self-help organisations have
developed a raft of fact sheets, written in good lay
language but with professional input where
necessary to ensure accuracy. These help not only
patients, but also professionals. Leaflets and fact
sheets can be tailored to different groups, such as
children, parents, teachers, health and other
professionals, as well as to the general public.
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Information produced by PSGs can cover a wide
range of topics, including diet, clothing,
complementary therapies and useful tips on
various aspects of managing the disease. Some
of the information provided may not be easily
available from any other source. Here are some
examples.

• The UK Raynaud’s and Scleroderma
Association gives information on heating aids
and tips on how to keep warm, including the
use of electrically heated gloves and socks
provided by the UK NHS. Few patients are
aware of this. 

• The UK Psoriasis Association publishes
handy hints gleaned from their members in
their newsletter. They also give information on
“Dead Sea therapy”. 

• The UK National Eczema Society publishes
booklets on PUVA, itching and scratching,
and wet wraps, as well as the psychological
aspects of eczema, and fact sheets on diet,
topical steroids, sun protection and the use of
Chinese herbs for eczema.

PSGs are careful to state that they do not
recommend alternative treatments but they give
sound advice on things to look out for to minimise
trouble, for example checking that alternative
practitioners have appropriate qualifications.

Self-help groups can also make valuable
contributions by helping to collect patients’ own
personal experiences of illness – which often
raise concerns that medical accounts do not
consider. These narratives can be systematically
analysed and made accessible to patients,
professionals and students, so that everyone can
be much better informed. The Database of
Individual Patients’ Experiences of illness (DIPEx)
is an ambitious project that is establishing such
collections for a wide range of diseases.6 So far
it does not include experiences of any skin
disease; that is planned for the future. The DIPEx
website is at http://www.dipex.org.

The importance of all this work to the patient
cannot be overstated. An understanding of the
disease enhances the patient’s ability to cope.
An informed patient is empowered to take
responsibility for his/her disease, and can learn
to manage it more confidently. It is not
uncommon for some patients to be better
informed than their family doctor about their
disease and its treatment. This can lead to
problems in the doctor–patient relationship if it is
not handled properly, but it can also contribute to
much better collaboration between the patient
and the doctor.

Consumers and research
Consumer involvement in clinical research is rare
in dermatology. Most PSGs have the support and
encouragement of research as one of their
objectives. Many strive towards finding a “cure”
for their particular condition, however unrealistic
this may seem to health professionals. In
general, however, PSGs tend to give financial
support to projects that researchers have
already chosen (i.e. the research agenda is
mainly driven by university-based academics).
Whilst not disputing their ability to carry out high-
quality research, the “basic science” discoveries
from such research rarely find their way back
to the patient. The priority given to research
over support and education varies between
organisations.

PSGs do fund research, but the sums available
from this source are modest compared with other
disease areas. Among the UK skin groups. the
biggest funder of research is the Psoriasis
Association. Like many other PSGs, the
association has a Medical and Research
Committee to vet projects for research funding.
The lay members on this committee help to
ensure that the patient’s perspective is included
in their discussions. Projects are always referred
to the National Council for a final decision and at
this stage are sometimes passed back to the
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Medical and Research Committee for review,
often for a more patient-based approach.

Pharmaceutical companies fund the highest
proportion of dermatological research projects,
and they have been reluctant to involve
consumers in such research in any meaningful
way. Companies can establish strong relationships
with groups, and sometimes work with them to
devise quality-of-life questionnaires. Although
these studies are mainly for marketing purposes,
the results may also influence the choice of
research topics and the design of clinical
studies. For the most part, pharmaceutical
companies tend to approach PSGs mainly for
help with recruiting patients for trials, and most
PSGs have contributed in this way. Because
pharmaceutical companies often regard some of
the data contained in their protocol to be
commercially sensitive, PSGs rarely get much
information to give to those wishing to take part
in trials, apart from the exclusion criteria. Often
participants are not given adequate information,
are not thanked for their involvement and are not
informed of the outcome of the trial. However,
PSGs, because of the cumulative and combined
experience of their members, have good insights
into what research is needed. Skin diseases are
by and large chronic illnesses with much higher
morbidity than mortality. Patients who have been
managing and living with their disease for many
years have in some ways become experts at
coping. However, they are also unaware that
they can contribute to clinical research in other
ways, not just as passive “subjects”. Although
their research concerns may differ from those of
professionals, patients are well placed to pose
relevant research questions and to contribute to
the design of studies.

Some organisations, like the Raynaud’s and
Scleroderma Association, are beginning to
suggest areas of research, based on their
members’ experience. For example, the
association decided to offer funding for a project

on calcinosis – a big problem for many people
with the disease. This is not a particularly
attractive topic and can be difficult to tackle.
After several months waiting for a worthwhile
proposal, a project was started in 2002. The
association is also keen to fund a project to
investigate the causes of childhood scleroderma.
It is also worth noting that the UK National
Eczema Society supported and funded the
double-blind controlled study conducted at
Liverpool University of the effect of housedust
mites in adults and children with eczema.7 Other
organisations, such as the National Eczema
Association for Science and Education based
in the USA, have set up and supported
international research meetings.

PSGs can play an important role in educating
patients about ways in which they can become
involved in clinical research. The National
Eczema Society recognised this and
encouraged its members and other dermatology
patient groups to volunteer to join the Cochrane
Skin Group (see Chapter 4) as consumer
representatives. Under the auspices of an
umbrella organisation of UK skin support groups
called the Skin Care Campaign (formerly a
project of the National Eczema Society), a
meeting was held to inform consumers about the
Cochrane Collaboration and how they as
consumers could contribute to its work. Some
consumers subsequently contributed by
hand-searching journals, commenting on
protocols and reviews, translating reviews and
co-authoring a review (on vitiligo). From this
meeting, a focus group was set up to help
identify suitable questions for eczema research.

Examples of organisations that are committed to
encouraging more consumer involvement in
research should also be mentioned. Consumers
in NHS Research was set up in 1996 to advise
the NHS on how best to involve consumers in
research and development (R&D). Members are
drawn from the voluntary sector, research
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organisations, health information providers and
health and social services management. The
group aims “to ensure that consumer
involvement in R&D in the NHS improves the way
that research is prioritised, commissioned,
undertaken and disseminated”. This includes
persuading researchers of the importance and
value of consumer involvement by indicating
ways in which consumers can be part of the
research process, and offering information,
advice and support to consumers, researchers
and NHS employees through the Support Unit.
Useful publications, available free on their website,
include “Research; What’s in it for Consumers?”
(1998), “Involvement Works” (1999), and
conference and workshop reports.

CERES (Consumers in Ethics and RESearch),
was set up in the late 1980s to promote the idea
that consumers can contribute to the design and
conduct of medical research. CERES is an
independent forum for those who believe that
health service users should be involved at every
stage of research affecting them and provides
users with the means of publicising their views
on new treatments and research. It is also for
members of ethics research committees, health
authorities and voluntary organisations. CERES
is an independent charity run entirely by
volunteers, with no office or paid staff, but it does
have a website. CERES holds open meetings
and publishes newsletters and reports, as well
as leaflets to help patients taking part in research
to understand the process and make informed
decisions.

The Cochrane Consumer Network is a part of the
Cochrane Collaboration. Its members include
individual consumers as well as community
organisations around the world. The network
gives much needed support and training to
consumers, encouraging them to take part in the
work of the collaboration by helping to identify
questions for review from the viewpoint of the
person with the health problem, searching for the

trials, commenting on drafts of reviews and
protocols and helping to disseminate the reviews.
It works to keep consumers informed, develops
training materials, helps to demystify scientific
jargon to make reviews more accessible to the
general public, and publishes a digest of new
additions to the Cochrane Library, including full
consumer summaries of reviews. Its website
provides a means of commenting on issues and
reviews and has links with other sources of
evidence-based health care on the internet.

Consumer involvement in the process of
evidence-based dermatology
Given the important and diverse roles that a
consumer may play in the therapeutic alliance
with his/her dermatologist, how do these roles
become translated into the practice of evidence-
based dermatology? This can be best answered
by considering the four steps of evidence-based
practice: i) asking an answerable question;
ii) searching for relevant information; iii) appraising
the validity of that information and then iv)
applying it back to the patient.

1. Asking an answerable question. By
definition, the question generated within an
“evidence-based prescription” is derived
from a patient encounter. For example, a
woman aged 32 years with facial acne may
want to know whether it is safe to take a
combined anti-androgen/oestrogen pill, as
opposed to continuing on prolonged oral
antibiotics. Further discussion may reveal
that she is mainly concerned about deep
vein thrombosis as she has a family history
of this. The structured evidence-based
question emanating from this discussion
would then be, “What is the increased risk for
a woman in her thirties to suffer a deep vein
thrombosis when taking the combined anti-
androgen/oestrogen pill for her acne when
compared with taking an oral antibiotic?”.
This will, of course, depend on other factors
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such as whether she is a smoker, her weight,
exercise profile etc. but it nevertheless
illustrates how an evidence-based question
needs to be tailored in a structured way
around a particular individual.

2. Searching for relevant information. This may
at first seem to be the domain of the
dermatologist, yet the advent of the internet
and many high-quality skin information
websites has transformed this. Many patients
now come to their first dermatology
consultation armed with pages printed out
from the internet. They may sometimes
correctly self-diagnose conditions such as
“cold urticaria” when even their family doctor
was unsure. Whilst it is true that much of the
information on the internet is of dubious value
as a result of various vested interests and the
lack of explicit criteria used to develop it, the
internet can be a useful source of information
for many rare and common skin diseases. In
this sense, the “consumer” can play a useful
role by helping their dermatologist to search
for information that may be relevant to the
evidence-based question.

3. Appraising the quality of the data. Again,
although it might seem that only the
dermatologist can appraise the validity of
the data by checking for things such
as adequacy of concealment of the
randomisation schedule, and issues of
blinding and intention-to-treat analysis, such
an assessment is of little value if the
dermatologist examines reported outcomes
in a trial that means little to the patient.
Consumers are ideally placed to help inform
dermatologists about which aspect of the
disease is important to them. For example, in
patients with atopic eczema, is it short-term
control of itching, duration or frequency of
remissions, healing painful cracks in the
fingers, coping skills, or ability to take part in
sport and social activities?

4. Applying the information back to the patient.
An “evidence-based prescription” is useless

if that information is not then presented back
to the patient who generated it. Patients are
the only people who can ultimately decide if
the treatment options they are offered fit in
with their expectation for improvement,
willingness to be inconvenienced by side-
effects and frequent visits, and so on.

Thus it can be seen that the consumer has a
central role in driving and informing the process
of evidence-based dermatology in that the
important questions begin and end with the
patient. The dermatologist is seen as the patient’s
advocate, guiding and interpreting the evidence
and applying it to the patient’s unique
circumstances through a caring and trusting
partnership.

Conclusions
Given that many skin diseases are chronic, many
patients and their carers want to know as much
as possible about the causes and prognosis of
their skin disease, and of the costs and benefits
of the many treatments available to them. In
many circumstances, the psychological effects
of skin disease have been trivialised by doctors,
and the involvement of consumers in skin
research to date has been minimal.

Yet there is a huge opportunity for health
professionals to work more closely and in
partnership with consumers, particularly in the
field of skin disease. Consumers are often in the
best position to guide clinicians and researchers
on what matters most to them in terms of
therapeutic benefit, and they can provide
psychological support and useful written
information to fellow patients in ways that doctors
cannot. Consumers are also well placed to help
prioritise relevant research in dermatology by
framing the research questions that are most
important to them, by helping researchers
choose meaningful outcome measures, and by
recruiting patients through their networks.
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Consumer groups are also ideally placed to
disseminate research findings, and many are
increasingly funding their own research. 

Further information
Details of the PSGs and other organisations
mentioned in this chapter are listed below. For a
more comprehensive list of UK-based PSGs
contact the Skin Care Campaign. There may be
similar organisations in other countries but
the authors do not have reliable information on
PSGs in other parts of the world. The website
http://www.patientsupportgroups.org may be
helpful.

National Eczema Association
for Science and Education
1220 SW Morrison, Suite 433, Portland, OR 97205,
USA. Tel: +503 228 4430 or +800 818 7546; fax: +503
224 3363; website: http://www.eczema-assn.org

National Eczema Society
Hill House, Highgate Hill, London N19 5NA, UK.
Tel: +44 (0)20 7281 3553; fax: +44 (0)20 7281 6395;
website: http://www.eczema.org

Psoriasis Association
Milton House, 7 Milton Street, Northampton
NN2 7JG, UK. Tel: +44 (0)1604 711 129; fax: +44
(0)1604 792894; website being developed

Raynaud’s and Scleroderma Association
112 Crewe Road, Alsager, Cheshire ST7 2JA, UK.
Tel: +44 (0)1270 872 776; fax: +44 (0)1270 883
556; website: http://www.raynauds.demon.co.uk

Skin Care Campaign
Address as National Eczema Society; website:
http://www.skincarecampaign.org

Vitiligo Society
125 Kennington Road, London SE11 6SF, UK.
Tel: 0800 018 2631; fax: +44 (0)20 7840 0866;
website: http://www.vitiligosociety.org.uk

Consumers in NHS Research Support Unit
Wessex House, Upper Market St, Eastleigh,
Hampshire SO50 9FD UK. Tel: +44 (0)2380
651 088; email: admin@conres.co.uk; website:
http://www.conres.co.uk

Consumers in Ethics and Research (CERES)
PO Box 1365, London N16 0BW, UK. Email:info@
ceres.org.uk; website: http://www.ceres.org.uk

Cochrane Consumer Network
PO Box 96, Burwood, Victoria 3125 Australia.
Tel: +61 (0)3 9885 5588; email: info@
cochraneconsumer.com; website: http://www.
cochraneconsumer.com
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Background
The Cochrane Skin Group (CSG) is one of about
50 Collaborative Review Groups that together
make up the Cochrane Collaboration. This
international organisation has developed in
response to a challenge issued by Archie
Cochrane, a British epidemiologist, who, in his
book published in 1972, pointed out the
deficiencies of reviews of the medical literature
and the lack of access to up-to-date information
about health care.1 In 1979 he wrote2:

It is surely a great criticism of our profession
that we have not organised a critical
summary, by specialty or subspecialty,
adapted periodically, of all relevant
randomized controlled trials.

Archie Cochrane recognised that there was a
great collective ignorance about the effects of
health care. The amount of information available
to both health professionals and the general
public is overwhelming but much of it is not
evidence based and some is contradictory.
There was a great need for a systematic
approach to organising and evaluating the
information available from clinical trials. In 1987
(the year before he died), Cochrane referred to a
systematic review of randomised controlled trials
(RCTs) of care during pregnancy and childbirth
as “a real milestone in the history of randomized
trials and in the evaluation of care”, and
suggested that other specialties should copy the
methods used.3 This suggestion was taken up
by the UK’s Research and Development
Programme, which had been set up to support

the National Health Service (NHS). Funds were
provided to establish a “Cochrane Centre” which
would collaborate with people, both in the UK
and elsewhere, to facilitate the production of
systematic reviews of RCTs across all areas of
health care.4,5 The first “Cochrane Centre” was
opened in Oxford in October 1992, and 6 months
later the New York Academy of Sciences
organised a meeting to discuss the possibility of
an international collaboration.6 Then, in October
1993, 77 people from 11 countries met to set up
“The Cochrane Collaboration”. This meeting was
the first in what became a series of annual
Cochrane Colloquia.

The principles of the Cochrane
Collaboration 
The Collaboration is based on ten principles:

1. Collaboration
2. Building on the enthusiasm of individuals
3. Avoiding duplication 
4. Minimising bias 
5. Keeping up to date 
6. Ensuring relevance 
7. Ensuring access 
8. Continually improving the quality of its work 
9. Continuity 

10. Enabling wide participation 

Structure of the Cochrane
Collaboration
The Cochrane Collaboration has a number of
elements, summarised in Figure 4.1.

4
The Cochrane Skin Group
Tina Leonard, Finola Delamere and Dédée Murrell
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The Cochrane Skin Group

Collaborative Review Groups
The Collaboration has grown rapidly, and at the
end of 2002 there were 49 review groups,
between them covering all of the important areas
of health care. Their main outputs are:

• systematic reviews, which are published
electronically in the Cochrane Library and
updated regularly

• a specialised register of clinical trials in their
subject area.

Cochrane Methods Groups
Reviewers are supported by the work of various
methods groups, for example statistical methods,
health economics, non-randomised studies and
health-related quality of life.

Cochrane Fields/Networks
These are groupings that represent a population,
group, or type of care that overlaps multiple
review group areas, for example: primary health
care, child health, complementary medicine,
vaccines, cancer.

The Consumer Network
Consumer participation is essential to the
Collaboration, and the Consumer Network
aims to:

• provide information and a forum for
networking among consumers

• support the involvement of consumers
throughout the Collaboration’s activities

• liaise with consumer groups around the world 
• encourage more consumers to become

involved in the Collaboration, and to use its
products.

Steering Group
This is the policy-making body of the Cochrane
Collaboration.

The Cochrane Library
This is the main output of the Collaboration. It is
the single best source of reliable evidence about
the effects of healthcare interventions. It is
updated quarterly and is distributed on an
annual subscription basis on CD-ROM and via
the internet. It includes several databases.

• The Cochrane Database of Systematic
Reviews (CDSR) contains protocols and
reviews prepared and maintained by
Collaborative Review Groups. It includes a
comments and criticisms system to enable
users to improve the quality of Cochrane
reviews.

• The Database of Abstracts of Reviews of
Effectiveness (DARE) is assembled and
maintained by the NHS Centre for Reviews
and Dissemination in York, England. It
contains critical assessments and structured
abstracts of other systematic reviews,
conforming to explicit quality criteria.

• The Cochrane Central Register of Controlled
Trials (CENTRAL) contains bibliographic
information on tens of thousands of controlled
trials, including reports published in
conference proceedings and many other
sources not currently listed in other
bibliographic databases.

• The Cochrane Database of Methodology
Reviews (CDMR) summarises the empirical

Collaborative
Review
Groups

Centres

Steering
Group Methods

Groups
The

Consumer
Network

Fields

Cochrane Collaboration

Figure 4.1 The structure of the Cochrane
Collaboration



basis for decisions about methods for
systematic reviews and evaluations of health
care.

• The NHS Economic Evaluation Database is a
register of published economic evaluations of
healthcare interventions.

• The Cochrane Methodology Register contains
references to articles and books on the
science of reviewing research.

• The Health Technology Assessment Database
contains information on healthcare technology
assessments.

The Cochrane Library also contains a handbook
on how to conduct a systematic review, and a
glossary of terms.

The Cochrane Skin Group
The CSG aims to provide the best evidence
about the effects (beneficial and harmful) of
interventions for skin diseases so that health
professionals and consumers can make well-
informed decisions about treatment.

History and structure
The CSG was established in 1997, after a
workshop on dermato-epidemiology held at the
World Congress of Dermatology. However,
interest in forming the group had begun in 1992
and several exploratory meetings were held over
the next 4 years.7 The founder of the group and
its Coordinating Editor is Professor Hywel
Williams, of the Department of Dermatology,
Queen’s Medical Centre, Nottingham, UK, which
is where the editorial team is based. The other
members of the team are Dr Tina Leonard,
the Review Group Coordinator, and Dr Finola
Delamere, the Trials Search Coordinator.

An international board of editors consists of
Dr Michael Bigby (Boston, USA), Dr Thomas
Diepgen (Erlangen, Germany), Dr Sarah Garner
(London, UK), Dr Sam Gibbs (Ipswich, UK), Sally
Hollis (Lancaster, UK), Dr Sue Jessop (Cape Town,

South Africa), Philippa Middleton (Melbourne,
Australia), Dr Dédée Murrell (Sydney, Australia),
and Professor Luigi Naldi (Bergamo, Italy). The
group’s comments and criticism editor is Dr Urbà
González (Spain). One of the CSG’s particular
strengths has been the involvement of consumers,
who help it in many diverse ways. The Group
currently supports about 280 reviewers worldwide
and receives infrastructure support from the NHS
Research and Development Programme.

Scope 
A huge number of skin conditions need to be
elucidated with clinically relevant questions
about therapy. A full list of over 1000 of these
skin conditions can be viewed on the CSG’s
website at http://www.nottingham.ac.uk/~muzd.
The CSG’s scope also includes cosmetic skincare
products and the effectiveness of different
models for delivery of health care for skin
diseases. It does not include sexually transmitted
diseases, which is now a separate medical
specialty, and there is some overlap with other
review groups such as the Musculoskeletal
group for conditions such as lupus, which has
important systemic aspects, and the Wounds
group, which deals principally with venous ulcers.

Topics for review are chosen by potential
reviewers with support and encouragement from
the editorial base. All reviewers are volunteers.
The Coordinating Editor and other editors also
identify priority areas based on questions
generated by colleagues. Public authorities in
some countries provide grant support for
specific topics. The CSG has no financial links
with any pharmaceutical companies.

How does dermatology benefit
from systematic reviews?
Dermatology can benefit from systematic
reviews in three main ways.

• They provide a much more comprehensive
literature search than a standard review. For
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example, when issues of Clinical and
Experimental Dermatology from 1976 to 1997
were hand searched, 96 clinical trials were
identified whereas Medline listed only 47.8

• People with skin problems are helped by
clinical recommendations. For example, the
CSG’s review on “local treatments for
cutaneous warts” found that simple topical
treatments containing salicylic acid appear to
be both effective and safe. There was no
clear evidence that any other treatments have
a particular advantage in terms of higher cure
rates and/or fewer adverse effects.9

• Cochrane reviews have been criticised for not
always providing evidence on which to base
clinical decisions but a recent review
examined all 26 systematic reviews relevant
to dermatology in the CDSR and found
sufficient evidence to make therapeutic
recommendations in at least half of these
reviews.10 Even when no evidence is
available, Cochrane reviews identify gaps in
knowledge and frame the future research
agenda. For example, the CSG’s review on
“Drugs for discoid lupus erythematosus”
highlighted the need for RCTs looking at
the use of potent topical steroid versus
chloroquine/hydroxychloroquine.11

Editorial process
Each review is prepared in a defined manner to
ensure consistency and high quality. First,
before a review is attempted, the reviewers
submit a protocol which includes an abstract,
background, proposed method of searching the
literature and who will check it, how articles will
be selected for inclusion, and the type of data to
be extracted consistently from these articles.
This protocol is assigned to a “lead editor” who
is responsible for guiding the authors through
this preliminary stage. Support is also available
from the Review Group Coordinator, usually via
email. The reviewer also familiarises him/herself
with the software that must be used for writing

the protocol and review. When the lead editor is
satisfied, the protocol is sent out for peer review
by the editors, an external content expert, a
statistician and a consumer. The necessary
revisions must be made and accepted by the
Coordinating Editor before the protocol can be
published in the Cochrane Library.

The review itself can take many months to
complete. First, the required papers and other
information have to be gathered. Then two
independent co-reviewers decide on whether
the papers qualify as suitably controlled and
randomised trials that meet the inclusion criteria.
The quality of these papers, based on the
methods and analysis used, is also assessed.
The data are extracted and analysed, a meta-
analysis is done if appropriate and conclusions
are drawn. The completed review is then
resubmitted to the lead editor and if s/he is
satisfied, it is again sent for peer review and
revision before publication in the Cochrane
Library.

After publication, comments and criticism about
reviews can be made online directly from the
Cochrane Library. There is also an obligation for
all reviews to be updated every 2 years.

The role of consumers
Consumer involvement has been a strong
feature of the CSG from the very beginning. This
is because skin disease greatly affects the
quality of life of the individual and because
much of the trial work in skin disease has been
dominated by answering questions that are
important to the pharmaceutical industry.
Consumers help us to redress that imbalance.
At present (Autumn 2002) the skin group has
55 groups working on topics, both common
and rare, such as acne, alopecia, bullous
pemphigoid, eczema, excessive sweating,
psoriasis, skin cancer and vitiligo. About
30 active consumers are involved at many
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levels. Initially they were recruited mainly
through the National Eczema Society and the
Vitiligo Society, but since we decided to always
include a relevant consumer in the peer-review
process, more consumers have become
involved in this way. Increasingly consumers
also take part in writing the review; two of the
reviews in preparation have a consumer as lead
author.

Our experience of consumer involvement is both
positive and challenging. Consumers have little
or no access to the support systems and
infrastructure that professionals take for granted
(for example information technology, administration,
photocopying etc.). They have to meet many
expenses themselves, from travel to telephone
bills, and funding is often a major problem for
them. However, their enthusiasm is boundless and
infectious. Our consumers are highly motivated,
and two of them even won stipends to attend the
annual Cochrane Colloquium in Cape Town. Many
of them also attend the UK-based meetings of the
Collaboration and the CSG, and some are involved
with the Collaboration at national level.

In particular consumers help us to ensure that
our reviews are:

• relevant to patients and carers (i.e. outcomes
are patient focused)

• written in language that is accessible to
intelligent lay people.

Trials Register
An important part of the work of the Cochrane
Skin Group is the development of a
comprehensive international register containing
reports of controlled clinical trials in
dermatology. This register is a valuable resource
for those preparing systematic reviews on
dermatology topics.

Electronic search strategies have been
developed by the Cochrane Collaboration to find

reports of clinical trials covering all medical
disciplines. These are regularly applied to
Medline, Embase and other databases and are
the main means by which the Cochrane
Collaboration has built up the CENTRAL
database of trials, which in May 2002 contained
over 340 000 records.

Each review group develops its own search
strategy related to its medical scope to find
reports of trials that are relevant to its discipline.
The CSG applies its “skin search strategy” to
each new issue of the Cochrane Library. The
records that result from this search are placed in
a “pending” database and gradually transferred
to the Specialised Skin Register once the paper
copy of the reference has been checked. This
“clean” electronic database contains only
reports of RCTs and controlled clinical trials
(CCTs) on subjects covered by the scope of the
CSG. The database is sent to the Cochrane
Library every quarter, where it becomes
incorporated into the CENTRAL. Eventually this
will build up within the Cochrane Library so that
every record relevant to dermatology will have
been checked for trial status and labelled, or will
have been removed when it has been
determined on closer inspection that the article is
not a trial after all.

Hand searching
Electronic searches miss many reports of trials.12

This may be because the articles were not written
with a clear indication in the title or abstract that
the contents describe a clinical trial, or because
the journal has not been entered in a database.
As there are well over 200 international dermatology
publications, many of which are not on
databases, electronic searching alone cannot
identify trials that may have been published in
these journals. The aim of the Collaboration is to
identify reports of trials back to 1948. Much of this
work can be done only by searching for trials by
hand – “hand searching”.
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Hand searching refers to the task of physically
turning each page of a journal looking for
indications that an article reports a clinical trial.
This huge task is being undertaken by the
Collaboration as a “one-off” exercise to trawl
systematically the medical literature worldwide
for reports of trials. Each review group is
responsible for searching for trials in journals
relevant to their scope. This exercise includes
searching journals that are listed on databases
such as Medline. The advantage of hand
searching is that as each article is examined
page by page, references are found to trials that
are mentioned only in the “Methods” section of a
paper or in the correspondence pages. An
example within our own review group shows the
benefit of hand searching. When all the issues of
Archives of Dermatology between 1976 and
1998 were searched, 270 trials were found. Of
these 103 had not been identified by Medline
because they had been classed as “journal
article” or “letter”, with no indication they were
trial reports. In addition, there were 16 articles
that were categorised as “randomised controlled
trial”, “controlled clinical trial” or “clinical trial”
when in fact on closer inspection they were not
trials at all. The Cochrane Collaboration and the
National Library of Medicine are working
together on the “Medline Re-Tagging” project to
rectify these errors.

To prevent duplication of the considerable
effort involved in hand searching, the
Collaboration holds a Master List of the journals
that are being searched. The Trials Search
Coordinator of each review group is responsible
for registering journals and for training the
hand searchers.

A number of criteria must be met for an article to
be a report of a clinical trial.

• A trial must be planned in advance and be a
comparison of two or more interventions
(where one may be a placebo).

• A trial must involve a single original
population of human beings, or groups of
human beings or parts of their body.

• If the allocation of the interventions to the
single population is randomised and explicitly
stated to be so this is classified as an RCT.

However, in many reports the method of
allocation of interventions is not stated very
clearly. These reports are classified as CCTs.
There is much variation in the quality of the
random allocation even among RCTs, so
inevitably many of the CCTs turn out to be
unreliable sources of evidence for the systematic
reviewer. However, the hand searcher’s task is to
find reports of trials, not to make value
judgements about the trials identified.

The future
The need for hand searching will diminish over
the years as searching of older journals is
completed. Also, journal editors are adopting the
CONSORT guidelines (Consolidated Standards
of Reporting Trials13), which aim to improve the
standard of reporting of trials in publications.
This will make it much easier to find trials
electronically with simple search terms.

Other sources also need to be examined for
valuable information about trials that have been
performed. These are known by the term “grey
literature” and include PhD and MD theses,
pharmaceutical company records, conference
proceedings etc. As it is known that trials with
statistically significant results tend to be
published more rapidly than those with less clear
results,14 it follows that a systematic reviewer
needs to examine unpublished data that may
contain valuable negative information about an
intervention.

In the past it has been difficult to find out what
research is already being done. There are now
web-based clinical trial registers where trials can
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be registered, which should make it much easier in
the future and help to prevent duplication of effort.
The Current Controlled Trials Meta-Register15 is
an international searchable database of more than
125 000 ongoing RCTs and the National Research
Register16 is a register of research within the UK
NHS. Within the CSG we have an Ongoing Trials
web page17 in which we invite dermatology trialists
to lodge the (minimal) details of their clinical trial
with their proposed outcome measures. This then
provides a source of trial information for a
systematic reviewer to refer to if the trial relates to
their review topic. It also means that when the trial
report is published the author will have proof that
they have adhered to their original plans,
particularly in relation to outcome measures.

The Specialised Skin Register is currently a
database of reports of trials. However, many
trials are carried out over several years and are
multicentre studies, which often results in many
publications relating to the same clinical trial. We
therefore aim to gather these reports together to
make the Register study based rather than report
based. That should help the reviewer.

There is a unique obligation on Cochrane
reviewers that they revisit their review
periodically to update it in the light of new and
newly unearthed evidence. This means that new
reports of trials found by hand searching will be
assessed. The Cochrane Collaboration is an
international organisation but currently it is far too
dominated by English-language publications,
which may introduce their own bias.18 As more
studies are found in languages other than
English and are incorporated into systematic
reviews, we will all gain by having a more
balanced and informed view about the
usefulness of interventions.

Tasks undertaken by the
Cochrane Skin Group
The work of the CSG encompasses:

• searching for trials (by hand and
electronically)

• development and maintenance of a
comprehensive register of trials (Specialised
Skin Register)

• preparation of protocols and reviews
• disseminating the conclusions from the

reviews as widely as possible – to healthcare
managers, consumers and researchers.

The many roles for people in the CSG include:

• hand searchers, who systematically search
dermatological journals, by hand, to identify
trials and record these

• translators, as it is important to include
evidence from all the literature, not just
reports in English

• lead reviewers, who take responsibility for the
review team preparing the protocol and the
review

• co-reviewers, who help the lead reviewer to
prepare the review

• peer reviewers, who help to ensure that the
quality of Cochrane reviews is as high as
possible

• consumers, who can take any of these roles
and also help to write synopses of the reviews
in lay terms, which are then published in
various places, including the Cochrane
Library website.

Contacting the Cochrane
Skin Group
If you would like to help the CSG in any of the
roles described above, please contact Dr Tina
Leonard, the Group’s Coordinator, who will be
happy to send you further information about the
CSG and the Cochrane Collaboration. The
contact details of the editorial base are:

Cochrane Skin Group
Dermato-Epidemiology Unit
Queen’s Medical Centre
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University Hospital
Nottingham
NG7 2UH
UK
Tel: +44 (0)115 919 4415
Fax: +44 (0)115 970 9003

Coordinating Editor: Professor Hywel Williams
Tel: +44 (0)115 924 9924 extension 44539
Email: hywel.williams@nottingham.ac.uk

Review Group Coordinator: Dr Tina Leonard
Tel: +44 (0)115 919 4415
Email: tina.leonard@nottingham.ac.uk

Trials Search Coordinator: Dr Finola Delamere
Email: finola.delamere@nottingham.ac.uk

Useful websites
Cochrane Skin Group: http://www.nottingham.
ac.uk/~muzd
Cochrane Centres: http://www.update-software.
com/ccweb
Cochrane Library: http://www.cochrane.co.uk
Reviewer’s handbook: http://www.update-software.
com/ccweb/cochrane/revman.htm
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Part 2: The critical appraisal
toolbox

Editor: Michael Bigby





Practising evidence-based medicine (EBM)
centres on trying to find answers to clinically
relevant questions based on individual patients.
To make answering the questions feasible and
practice of EBM possible, questions need to be
structured.

Structuring well-built clinical
questions
According to Sackett et al.1 a well-built clinical
question should be composed of four
components:

1. the patient or problem
2. the intervention
3. the comparative intervention(s) (if necessary)
4. the clinically relevant outcome measure(s).(1)

Well-built clinical questions about individual
patients can be grouped into several
categories: aetiology, diagnosis, therapy,
prevention, prognosis and harm.

The first component of a well-built clinical
question is an accurate description of the patient
or problem. The next two components are
accurate descriptions of the intervention(s).
Interventions can be aetiologic factors,
diagnostic tests, treatments, prognostic factors
or harmful exposures. Several interventions (for
example many treatments for psoriasis) might be
appropriate for inclusion in the question. When

the focus is on treatment, the comparative
intervention is usually an established treatment
(for example. topical therapy with dithranol for
psoriasis) or a placebo. The final component of
the well-built clinical question is a clinically
relevant outcome measure that is important to
the treating dermatologist and the patient.

For example, a 71-year-old man presents with a
painful cluster of vesicles on an erythematous
base on his cheek. You suspect he has herpes
zoster although herpes simplex is in your
differential diagnoses. Examples of well-built
clinical questions about diagnosis, therapy and
prognosis would be2:

1. In an elderly man presenting with a vesicular
eruption, is a viral culture or direct
fluorescence antibody slide test more useful
in establishing a diagnosis of herpes zoster?

2. In an elderly man with acutely painful herpes
zoster, would treatment with antivirals alone
or in combination with corticosteroids lead to
more rapid resolution of pain and signs of
infection?

3. If an elderly man who presents with acutely
painful herpes zoster is treated or is left
untreated, how likely is he to develop post-
herpetic neuralgia?

Examples of poorly structured questions about
this same patient would be:

5
Formulating well-built clinical

questions
Berthold Rzany
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4. How do you make a diagnosis of herpes
zoster?

5. What is the best treatment for herpes zoster?
6. What is the prognosis of herpes zoster?

There is no such thing as the one and only right
question. In nearly every clinical situation,
several well-built clinical questions are possible
(Table 5.1). It is up to the physician and the
patient to determine what the most important
questions are.

The advantages of well-built
clinical questions
A well-formed clinical question has two strong
advantages: it makes finding the evidence easier

and forces the clinician to specify the patient
populations to which the evidence can be
generalised and the outcomes that are clinically
important.2,3 A question like Question 4, 5 or 6
above will certainly lead to answers. However,
obtaining the answer would require a
considerable amount of time in searching and
validating a vast amount of literature. Structuring
the question as in Questions 1, 2 and 3 above
would lead to more specific answers in
considerably less time.

For example, consider the difference between
searching Medline for Questions 2 and 4 above.
Searching Medline to answer Question 4 using
the search string “Herpes zoster and treatment”
yields 3749 references, many of which are
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Table 5.1 The four components of a structured question according to Sackett et al.1

Component

Explanation

Example 1 (diagnostic

procedure)

Example 2 (therapeutic

intervention)

Example 3 (prognosis)

Patient or

problem

Description of the patient

based on demographic

factors, past history and

clinical presentation

In this 28-year-old man

with arthritis of the knees

and circumscribed

erythematous plaques

with silvery scales on the

extensor surfaces of the

knees …

In this 45-year-old man

with recurrent plaques

psoriasis of 10 years'

duration …

What is the likelihood that

children aged 4 years

and under …

Intervention

Definition of the

intervention. This could

be a focused question

(i.e. on one intervention)

or a broader question

(i.e. on several

interventions)

…  are radiographs … 

… would PUVA treatment

in combination with

etretinate …

… with atopic eczema

are more likely than …

Comparison intervention

(if feasible)

Definition of the

comparison intervention.

Is there a gold standard?

… compared with clinical

criteria …

… compared with

etretinate alone …

… similar children who do

not have atopic eczema

…

Clinically relevant

outcome(s)

Definition of what should

be accomplished:

Should the patient be

healed? 

Should the condition (i.e.

quality of life) of the

patient be improved? 

… helpful in securing the

diagnosis of psoriatic

arthritis?

… lead to a longer period

of remission?

… to develop asthma by

the age of 13 years?



narrative review articles, bench research and
case reports. Even limiting the search to
randomised controlled clinical trials yields 211
references, many of which are poor-quality
evidence. In contrast, searching Medline to
answer Question 2 using the search string
“Herpes zoster and (corticosteroid* or pred*)
and (aciclovir or valiciclovir or famciclovir)”
yields one reference that is a randomised
controlled trial of the treatment of acute herpes
zoster with aciclovir alone for 7 or 21 days and
aciclovir plus prednisone for 7 or 21 days.4

What criteria might be used best to specify a
question at the dermatology consultation? The
answer to this question might vary according to
patient attributes such as age, sex, past therapy
and allergies. A question can be as only as good
as the initial evaluation of the patient, which
includes a detailed history and examination in
order to obtain an accurate diagnosis. An
exploration of which factors are important to the
patient in terms of expectation of treatment
outcome, willingness to put up with inconvenience
of frequent medication, and tolerance of
potential side-effects is also crucial at such an
initial consultation. Specifying an outcome that
means something to the dermatologist and
patient is also important. For example, consider
a 28-year-old man with psoriasis who is desperate
for a remission of the visible plaques on his body
because he is planning a once-in-a-lifetime
holiday to the coast, where he wants to expose

his skin whilst swimming. Finding trials that
mention only 20–50% reduction in PASI scores
as their sole outcome measure would be of little
value. Of more interest to this man would be trials
that specify the percentage of patients achieving
complete remission after a course of therapy.
Although a 30% reduction in PASI could be
useful to another patient, it is simply a matter of
choosing an outcome that seems clinically
relevant to the patient in question.

Asking a clinically relevant and structured
question is not as easy as it might appear, but it
saves time and it is more likely to provide a useful
answer than a vague unstructured one. Following
the structure described in this section takes
practice but increases the likelihood of ending up
with a question that is a good base for the next
steps in practicing evidence-based dermatology.
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The ability to find the best evidence to answer
clinical questions is crucial for practising
evidence-based medicine. Finding evidence
requires access to electronic searching,
searching skills and available resources.
Methods for finding systematic reviews and
evidence about diagnosis, therapy and harm
have been well developed.1

Evidence about therapy is the easiest to find.
The best sources for finding the best evidence
about treatment include:

• The Cochrane Library
• Searching the Medline and Embase

databases
• Secondary journals and books (for example

ACP Journal Club, Evidence-based Medicine
and Clinical Evidence)

• Primary journals
• The National Guideline Clearinghouse

(http://www.jcaai.org)
• Bandolier (http://www.jr2.ox.ac.uk/Bandolier)2

The Cochrane Library
The Cochrane Library contains systematic
reviews of the treatment of diseases, a database
of abstracts of reviews of effectiveness (DARE),
and the Cochrane Central Register of Controlled
Trials (CENTRAL). Volunteers, according to strict
guidelines developed by the Cochrane
Collaboration, write the systematic reviews
included in the Cochrane Library. The latest
issue of the Cochrane Library (2002, issue 3,
accessed 13 Oct 2002) contained over 2000
completed systematic reviews. The number of

reviews of dermatological topics is increasing
steadily.1,2

The CENTRAL is a database of over 300 000
controlled clinical trials. The registry is compiled
by searching the Medline and Embase databases,
and hand searching many journals. Hand
searching journals to identify controlled clinical
trials and randomised controlled clinical trials
was undertaken because members of the
Cochrane Collaboration noticed that many trials
were incorrectly classified in the Medline
database. As an example, Dr Finola Delamere of
the Cochrane Skin Group hand searched the
Archives of Dermatology from 1990 through
1998 and identified 99 controlled clinical trials.
Nineteen of the trials were not classified as
controlled clinical trials in Medline and 11 trials
that were not controlled clinical trials were
misclassified as controlled clinical trials in
Medline.3

DARE is a database of abstracts of systematic
reviews published in the medical literature. It
contains over 3000 abstracts and bibliographic
details on over 800 other published systematic
reviews.1,2

The Cochrane Library is the best source for
evidence about treatment. It is searched easily
using simple Boolean combinations of search
terms and by more sophisticated search
strategies. The Cochrane Library of Systematic
Reviews, DARE and the CENTRAL can be
searched simultaneously. The Cochrane Library
is available on a subscription basis on CD, and via

6
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the internet from Update Software (http://www.
cochrane.co.uk). Subscriptions to the Cochrane
Library are updated quarterly. The Cochrane
Library should be available at your medical
library.1,2

Medline searches
The second-best method for finding evidence
about treatment and the best source for finding
most other types of best evidence in
dermatology is by searching the Medline
database on a computer.2,4 Medline is the National
Library of Medicine’s (NLM) bibliographic
database covering the fields of medicine,
nursing, dentistry, veterinary medicine, the
healthcare system and the preclinical sciences.
The Medline file contains bibliographic citations
and author abstracts from approximately 3900
current biomedical journals published in the US
and 70 other countries. The file contains
approximately 9 million records dating back to
1966.1,2,5

Medline searches have inherent limitations that
make their reliability less than ideal.2 For example,
Spuls et al. conducted a systematic review of
systemic treatments for psoriasis.6 Treatments
analysed included UVB, PUVA, methotrexate,
ciclosporin A and retinoids. The authors used an
exhaustive strategy to find relevant references,
including Medline searches, contacting
pharmaceutical companies, polling leading
authorities, reviewing abstract books of symposia
and congresses, and reviewing textbooks,
reviews, editorials, guideline articles and the
reference lists of all papers identified. Of 665
studies found, 356 (54%) were identified by the
Medline search (range 30–70% for different
treatment modalities). No references beyond those
identified by Medline searching were provided by
the 17 of 23 authorities who responded.6

More than 20 vendors of Medline on line and on
CD are available. Haynes et al. compared

several vendors of Medline on line and on CD to
determine which was best in terms of finding
relevant articles and excluding irrelevant
articles. Assessed on combined rankings for the
highest number of relevant and the lowest
number of irrelevant citations retrieved,
SilverPlatter CD-ROM Medline clinical journal
subset performed best for librarians searches,
whereas PaperChase online system worked
best for clinician searches. For cost per relevant
citation, Dialog’s Knowledge Index performed
best for both librarian and clinician searches.7

Regardless of the platform used, the key to
Medline searching is to find relevant articles and
to exclude irrelevant citations. Several useful
techniques can greatly aid your ability to
accomplish this goal. Searches are generally
done on the basis of boolean combinations
of search terms. For example, our search for
best evidence about drug treatment of
onychomycosis might read [onychomycosis and
(terbinafine or itraconazole or fluconazole) and
not case reports].* This search would identify
articles on onychomycosis using any of the listed
drugs and excluding case reports.1,2

It is important to understand the difference
between textword and MeSH searching and to
be able to do both.2 Many of the programs used
to search the Medline database automatically do
textword and MeSH searches. MeSH terms
include all of the terms in the medical subject
headings, a controlled vocabulary of keywords
used to index Medline. Each Medline citation is
given a group of MeSH terms that relate to the
subject of the paper from which it is drawn.
Frequently, MeSH terms will have an additional
subheading which further defines how the MeSH
term relates to the article with which it is

*The convention used throughout for search entries is that

Boolean operations within parentheses are done first.



associated.2 This subheading is appended to
the MeSH term, for example “onychomycosis
diagnosis”.

Indexing articles is not an exact science. The
MeSH headings assigned by the NLM may not
coincide with the intent of the author or the
majority of searchers for several reasons:
authors may not clearly express their intent;
indexers are usually not experts in the field of the
article they are indexing; and the mistakes
associated with doing repetitive tasks occur.2

Relevant articles may be missed when they are
not assigned the appropriate MeSH heading.
Irrelevant articles may be included in
a MeSH search if they are assigned to the
wrong MeSH heading. For example, the Cochrane
Collaboration identified major problems in the
Medline indexing of randomised controlled
trials.2

Textword searches allow one to search articles
for words within the title and abstract that are
important to, and coincide with, the intent of the
author. However, textword searches are subject
to several problems – authors may not describe
their methods or objectives well, or may make
errors in spelling, omission or commission.2 The
problem of misspelling can be illustrated by
doing a textword search for “pruritis” (pruritus
spelled incorrectly). This search yielded more
than 40 references in which the word has been
misspelled. Many of these references may not be
detected in a search for pruritus (spelled
correctly).2

Boolean topic searches will often contain too many
or too few references. They may contain many
irrelevant citations and miss many relevant
citations. Several techniques will help make
searches more sensitive (i.e. pick up relevant
citations) and more specific (i.e. exclude irrelevant
citations).2 To increase the sensitivity of searches,
searching both textword and MeSH headings,
exploding MeSH headings and using truncation

may be helpful. MeSH term searches can be
“exploded” to include all terms that are logical
subsets of the term entered.2 For example,
exploding the MeSH term “onychomycosis” will
retrieve all the articles that use that MeSH term,
whether they have subheadings or not. Many of
the programs used to search the Medline
database automatically explode searches of
MeSH terms or MeSH major topics.

Truncation refers to searching using the root of a
word to allow variants of the word to be detected.
For example, a search of “onychomycosis and
controlled clinical trial” will detect fewer studies
than a search for “onychomycosis and control*”
(where “control*” contains a wild card that will
allow detection of all words that begin with the
root “control”). Truncation can be performed on
textword and MeSH heading searches.

To increase the specificity of searches, selecting
specific subheadings of MeSH terms and limiting
the search may be helpful. MeSH heading terms
can be limited to specific subheadings to help
narrow search results to relevant articles. For
example, onychomycosis has subheadings that
restrict retrieved articles to ones dealing with
diagnosis or drug treatment.2 Searches can be
limited in many ways, including publication type,
language, human subjects and date of
publication. Restricting the publication type to
randomised controlled trial or case-control study
is a useful way to limit retrieved articles to those
of highest quality.

Performing a sensitive or specific search from
scratch is often a time-consuming task, and
arriving at an efficient search strategy to suit
one’s particular needs is sometimes a work of
art. Once accomplished, it is important to be
able to edit, save and retrieve the search
strategy. The saved strategy can then be used in
future searches of different subjects without
having to rethink or retype the whole search
procedure. The methods for performing these
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techniques (textword and MeSH searching,
exploding, truncation, using subheadings,
limiting and saving) vary according to the
platform used. Mastering them will greatly
improve searching efficiency.

Specific search strategies – “filters” – have
been developed to help find relevant references
and exclude irrelevant references for best
evidence about diagnosis, therapy, prognosis,
harm and prevention.8 You can limit your results
to systematic reviews using the following
strategy:

1. subjects of interest (for example onychomycosis)
2. REVIEW-ACADEMIC (use LIMIT)
3. REVIEW-TUTORIAL (use LIMIT)
4. Systematic$ and (review$ or overview$)

(textword)
5. (meta?analy* or meta analy*) (textword)
6. 1 and (2 or 3 or 4 or 5) (combine).

The strategy to search the Medline database for
evidence about diagnosis is to combine the
subject or subjects with a combination of terms
as follows:2**

1. Subject (for example onychomycosis)

Terms to use for maximum sensitivity of the search:

2. sensitivity-and-specificity (MeSH) or
3. sensitivity (textword) or
4. diagnosis (subheading) or
5. diagnostic use (subheading) or
6. specificity (textword)

Terms to use for maximum specificity of the
search:

7. explode sensitivity-and-specificity (MeSH) or 
8. (predictive and value*) (textword)

If in a hurry, the best one-term strategy:

9. sensitivity (textword)

For example, using OVID to search the Medline
database, a specific search for tests to establish
a diagnosis of onychomycosis would be [1 and
(7 or 8)], a sensitive search [1 and (2 or 3 or 4 or
5 or 6)], and a quick search (1 and 9).

The strategy to search the Medline database for
evidence about therapy is to combine the
subject or subjects with a combination of terms
as follows2:

Subjects:

1. disorder (for example onychomycosis)
2. treatment (for example terbinafine)
3. alternative treatment (for example itraconazole)

For maximum sensitivity:

4. randomised controlled trial (publication type,
limit) or

5. drug trial (subheading) or
6. therapeutic use (subheading) or
7. random* (textword)

For maximum specificity:

8. double and blind* (textword) or
9. placebo* (textword)

Best one-term strategy:

10. clinical-trial (publication type, limit)

For example, using OVID, a specific search for
therapy of onychomycosis with terbinafine or
itraconazole would be [1 and (2 or 3) and (8 or 9)],
a sensitive search [1 and (2 or 3) and (4 or 5 or 6
or 7)], and a quick search [1 and (2 or 3) and 10].
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**The terms used in the examples were specifically designed

for use with OVID to search the Medline database. They may

have to be modified for use with other searching platforms.

The use of OVID is not an endorsement. It is an available

platform with which the author has competence.



The suggested strategy to search the Medline
database for evidence about harm is to combine
the subject or subjects with a combination of
terms as follows2:

Subjects:

1. medication (for example terbinafine)
2. alternative medication (for example

itraconazole)

For maximum sensitivity:

3. explode cohort-studies (MeSH) or
4. explode risk (MeSH) or
5. odds and ratio* (textword) or
6. relative and risk (textword) or
7. case and control* (textword)

For maximum specificity:

8. case-control-studies (MeSH) or
9. cohort-studies (MeSH)

Best one-term strategy:

10. risk (textword)

For example, using OVID, a specific search for
adverse effects of terbinafine or itraconazole
would be [(1 or 2) and (8 or 9)], a sensitive
search [(1 or 2) and (3 or 4 or 5 or 6 or 7)], and
a quick search [(1 or 2) and 10]. High-quality
case-control or cohort studies are not frequently
found in the dermatological literature. Sensitive
search strategies and scanning the long lists of
articles retrieved are likely to yield the best
evidence most efficiently.

These filters have been incorporated into the
PubMed Clinical Search engine of the NLM and
are available at http://www.ncbi.nlm.nih.gov/
PubMed/clinical.html.8 PubMed Clinical Search

is the preferred method for searching the
Medline database for best evidence. It can be
freely used by anyone with internet access.1,2

Embase searches
Embase is Excerpta Medica’s database
covering drugs, pharmacology and biomedical
specialties.9 Embase has better coverage than
Medline of European and non-English language
sources and may be more up to date.9 The
overlap in journals covered by Medline and
Embase is about 34% (range 10–75%
depending on the subject).9–11

Secondary journals
Structured abstracts of articles are published in
secondary journals (for example Evidence-based
Medicine and Evidence-based Dermatology).
The articles are selected strictly on the basis of
methodological quality and are accompanied by
commentary that puts the information into clinical
perspective. Evidence-based Medicine is available
on line at http://ebm.journals.com/.

Evidence-based Dermatology is published
quarterly in the Archives of Dermatology. Clinical
Evidence is a 6-monthly updated compendium of
evidence on the effects of common clinical
interventions and many skin related diseases are
included2. It is available through the American
College of Physicians and the British Medical
Association.1,2

Primary journals
Full text versions of many primary journals are
available via the internet. Journals in this
category include the British Medical Journal
(BMJ), New England Journal of Medicine, Annals
of Internal Medicine, Journal of the American
Medical Association (JAMA), The Lancet and the
Canadian Medical Association Journal. The
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Wisdom website provides a handy portal to
these journals (http://www.uib.no/isf/people/atle/
ebm.htm#BM4_secondary).

The National Guideline
Clearinghouse
The National Guideline Clearinghouse maintains
a database of guidelines for the treatment of
diseases, written by panels of experts following
strict guidelines of evidence. The database is
accessible via the internet (http://www.guideline.
gov/index.asp). However, the current coverage
of dermatological topics is limited.

Bandolier
Bullet points of evidence-based medicine
(reviews and articles related to evidence-based
medicine) are published in Bandolier, available
via the internet at http://www.jr2.ox.ac.uk/
Bandolier/. Reviews of treatment of warts and of
new oral antifungals have appeared in it.1,2
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Once appropriate questions have been
formulated, what are the sources for the best
evidence to answer these questions? Potential
sources include personal experience, colleagues
or experts, textbooks, articles published in
journals and systematic reviews. An important
principle of evidence-based medicine is that the
quality (strength) of evidence is based on a
concept of a hierarchy of evidence. This
hierarchy of evidence consists of, in descending
order1,2:

• results of systematic reviews of well designed
studies

• results of one or more well designed studies, 
• results of large case series
• expert opinion
• personal experience.

The ordering of the hierarchy of evidence has
been widely discussed, actively debated and
sometimes hotly contested.3–7

Well done systematic reviews of well-performed
clinical studies (especially if the studies have
results of similar magnitude and direction, and if
there is statistical homogeneity) are most likely to
have results that are true and useful. A
systematic review is an overview that answers a
specific clinical question, contains a thorough
and unbiased search of the relevant literature,
explicit criteria for assessing studies and
structured presentation of the results.

A systematic review that uses quantitative
methods to summarise results is a

meta-analysis.3,8 Meta-analysis is credited with
allowing recognition of important treatment
effects by combining the results of small trials
that individually lacked the power to
demonstrate differences between treatments.
For example, the benefits of intravenous
streptokinase in acute myocardial infarction was
recognised from the results of a cumulative
meta-analysis of smaller trials at least a decade
before the treatment was recommended by
experts and before it was demonstrated to be
efficacious in large clinical trials.3,4 Meta-analysis
has been criticised because of discrepancies
between the results of meta-analysis and results
of large clinical trials.3,5–7 For example, results of
a meta-analysis of 14 small studies of calcium in
the treatment of pre-eclampsia showed benefit
of treatment, whereas a large trial failed to
show a treatment effect.3 The frequency of
discrepancies ranges from 10% to 23%.3

Discrepancies can often be explained by
differences in treatment protocols, heterogeneity
of study populations or changes that occur over
time.3 Not all systematic reviews and meta-
analyses are equal. Systematic reviews
conducted within the Cochrane Collaboration
are rated among the best, but even then up to a
third may contain significant problems.9,10

Methods for assessing the quality of each type of
analysis are available.2,11

The type of clinical study that constitutes best
evidence is determined by the category of the
question being asked (Table 7.1).12 Questions
about diagnosis are best addressed by
comparisons with a reference standard

7
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Grade Level of

evidence

A 1a

1b

1c

B 2a

2b

2c

3a

3b

C 4

Therapy/prevention

Harm

Systematic review (with

homogeneitya) of RCTs

Individual RCT (with narrow

confidence intervals)

All or noneb

Systematic review (with

homogeneity) of cohort

studies

Individual cohort study

(including low quality RCT;

for example <80% follow up)

"Outcomes" researchc

Systematic review (with

homogeneity) of case-control

studies

Individual case-control study

Case series (and poor

quality cohort and case-

control studies)

Prognosis/aetiology

Systematic review (with

homogeneity) of inception

cohort studies, or a CPG

validated on a test set

Individual inception cohort

study with at least 80%

follow up

All-or-none case series

Systematic review (with

homogeneity) of either

retrospective cohort studies

or untreated control groups

in RCTs

Retrospective cohort study

or follow up of untreated

control patients in an RCT, or

CPG not validated in a test

set

Case series (and poor

quality prognostic cohort

studies)

Diagnosis

Systematic review (with

homogeneity) of Level 1 (see

column 2) diagnostic studies, or a

CPG validated on a test set

Independent blind comparison of an

appropriate spectrum of

consecutive patients, all of whom

have undergone both the diagnostic

test and the reference standard

Very high sensitivity or specificity

Systematic review (with

homogeneity) of at least level 2 (see

column 2) diagnostic studies

Independent blind comparison but

either in non-consecutive patients,

or confined to a narrow spectrum of

study individuals (or both), all of

whom have undergone both the

diagnostic test and the reference

standard, or a diagnostic CPG not

validated in a test set

Systematic review (with

homogeneity) of 3b (see column 2)

and better studies

Independent blind comparison of an

appropriate spectrum, but the

reference standard was not applied

to all study patients

Reference standard was not applied

independently or not applied blindly

Table 7.1 Grades of evidence1.2

(Continued)



evaluated in an appropriate spectrum of patients
where the test is likely to be used.2,11,13,14

Questions about therapy and prevention are best
addressed by randomised controlled trials
(RCTs).2,11,15,16 Cohort studies or case-control
studies best address questions about prognosis,
harm and disease aetiology.2,11,17,18 Methods for
assessing the quality of each type of evidence
are available.2,9

The RCT has become the gold standard for
determining treatment efficacy, following the
publication in 1948 of the trial that demonstrated
that streptomycin was effective in the treatment
of tuberculosis.19 Over 327 700 RCTs have been
recorded in the Cochrane Central Register of
Controlled Trials and thousands more probably
exist in an unpublished form.20 Large inclusive
fully blinded RCTs are likely to provide the best
possible evidence about effectiveness.21–23

However, this assumption about methods
should be tested empirically, just as
assumptions about treatment effects need to be
substantiated by empirical evidence.4 Studies
have demonstrated that failure to use
randomisation or adequate concealment of
allocation resulted in larger estimates of
treatment effects, caused predominantly by a

poorer prognosis in non-randomly selected
control groups compared with randomly
selected control groups.23

Expert opinion can be valuable, particularly for
rare conditions in which the expert has the most
experience or when other forms of evidence are
not available. However, several studies have
demonstrated that expert opinion often lags
significantly behind conclusive evidence.1

Experts should be aware of the quality of
evidence that exists.

Whereas personal experience is an invaluable part
of becoming a competent physician, the pitfalls of
relying too heavily on personal experience have
been widely documented.1,24,25 Nisbett and Ross
extensively reviewed people’s ability to draw
inferences from personal experience and
documented several pitfalls.26 They include:

• overemphasis on vivid anecdotal occurrences
and underemphasis on significant statistically
strong evidence;

• bias in recognising and accepting evidence
that supports one’s beliefs, and parallel
failure to recognise or accept evidence that
contradicts one’s beliefs;
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D 5 Expert opinion without explicit critical appraisal, or based on physiology, bench research or “first

principles”

These levels were generated in a series of iterations among members of the NHS R&D Centre for Evidence-based Medicine (Chris Ball,

Dave Sackett, Bob Phillips, Brian Haynes and Sharon Straus). For details see http://cebm.jr2.ox.ac.uk/docs/levels.html (accessed 17

Sep 1998). Recommendations based on this approach apply to “average” patients and may need to be modified in light of an individual

patient’s unique biology (risk, responsiveness etc.) and preferences about the care they receive.

RCT, randomised controlled trial; CPG, clinical practice guideline – a systematically developed statement designed to help

practitioners and patients make decisions about appropriate health care for specific clinical circumstances.
aHomogeneity: lacking variation in the direction and magnitude of results of individual studies.
bAll or none: interventions that produced dramatic increases in survival or outcome, for example streptomycin for tuberculosis

meningitis.
cOutcomes research includes cost-benefit, cost-effectiveness and cost-utility analysis.

Table 7.1 (Continued)

Grade Level of Therapy/prevention Prognosis/aetiology Diagnosis

evidence Harm



• persistence of beliefs in spite of overwhelming
evidence presented against.

Although textbooks appear to be a valuable source
of evidence, they have several well-documented
shortcomings. First, by virtue of how they are
written, produced and distributed, most are about
2 years out of date at the time of publication. Most
textbook chapters are narrative reviews that do not
consider the quality of the evidence reported.1,2

They also tend to reflect the biases and
shortcomings of the experts who write them.

More detailed studies of the relationship of study
type and the direction and magnitude of
purported benefit are needed in dermatology in
order to guide dermatologists on the relative
merits of different study designs. In the
meantime, the hierarchy of evidence should not
be conceptualised as a linear phenomenon (i.e.
as a scale going from “good” to “bad”). The
quality and relevance of evidence should be
considered. Thus, a well-conducted large cohort
study may be more reliable than a small RCT that
has violated most aspects of good RCT design
and reporting. Similarly, a small RCT of moderate
quality dealing with the exact problem that
the patient is complaining about (for example
lipodermatosclerosis) is likely to be more useful
than a large RCT dealing with a different problem
(for example venous stasis ulcer).
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A systematic review is an overview that answers
a specific clinical question, contains a thorough,
unbiased search of the relevant literature,
explicit criteria for assessing studies and
structured presentation of the results. Many
systematic reviews incorporate a meta-analysis,
that is, a quantitative pooling of several similar
studies to produce one overall summary of
treatment effect.1,2 Meta-analysis provides an
objective and quantitative summary of evidence
that is amenable to statistical analysis.1 Meta-
analysis allows recognition of important
treatment effects by combining the results of
small trials that individually might have lacked
the power to consistently demonstrate
differences among treatments. Meta-analysis
has been criticised for the discrepancies
between the results of meta-analysis and results
from large clinical trials.3–6 The frequency of
discrepancies ranges from 10% to 23%.3

Discrepancies can often be explained by
differences in treatment protocols, differences in
study populations or changes that occur over
time.3 Because of the importance of considering
the need to have clear objectives, explicit criteria
for study selection, an assessment of the quality
of included studies and prior consideration of
which studies to combine, meta-analyses that
are not conducted within the context of a
systematic review should be viewed with great
caution.7

A systematic review can be viewed as a
scientific and systematic examination of the

available evidence. A good systematic review
will have explicitly stated objectives (the focused
clinical question), materials (the relevant medical
literature) and methods (the way studies are
assessed and summarised). The steps taken
during a systematic review are shown in Box 8.1.

Box 8.1 The six steps of undertaking
a systematic review

• Asking a clearly focused question
• An explicit and thorough search of the

literature
• Data extraction 
• Critical appraisal of the quality of the primary

studies
• Quantitative pooling of the data if

appropriate
• Interpretation of the data, including

implications for clinical practice and
further research

Not all systematic reviews and meta-analyses are
equal. A systematic review should be conducted
in a manner that will include all the relevant trials,
minimise the introduction of bias, and synthesise
the results to be as truthful and useful to clinicians
as possible. A systematic review can only be as
good as the clinical trials that it includes. The
criteria to critically appraise systematic reviews
and meta-analyses are shown in Box 8.2. In
general, these criteria are similar to those used to
appraise the individual studies that make up the
systematic review. Detailed explanations of each
criterion are available.1,7

8
How to critically appraise

systematic reviews and meta-analyses
Michael Bigby and Hywel Williams
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Asking a clear question
The validity criteria are designed to ensure that
the systematic review is conducted in a manner
that minimises the introduction of bias. Like the
well-built clinical question for individual studies,
a focused clinical question for a systematic
review should contain four elements8:

1. a patient, group of patients or problem
2. an intervention

3. comparison interventions
4. specific outcomes

The patient groups should be similar to the
majority of patients seen in the population to
which one wishes to apply the results of the
systematic review. The interventions studied
should be those commonly available in practice.
Outcomes reported should be those that are
most relevant to physicians and patients.

Sources of evidence within a
systematic review
The overwhelming majority of systematic reviews
involve therapy. Therefore, randomised
controlled clinical trials should be used for
systematic reviews of therapy if they are available
because they are generally less susceptible to
selection and information bias than are other
study designs. The quality of included trials is
assessed using the criteria that are used to
evaluate individual randomised controlled clinical
trials. The quality criteria commonly used include:

• concealed random allocation
• groups similar in terms of known prognostic

factors
• equal treatment of groups
• accounting for all patients entered into the trial

in analysing results (intent-to-treat design).

These are discussed in more detail in Chapter 9.

Systematic reviews of treatment efficacy should
always include an assessment of common and
serious adverse events as well as efficacy, in
order to come to an informed and balanced
decision about the utility of a treatment.
Randomised controlled trials are rarely a reliable
source of identification of adverse reactions,
unless the adverse events are very common.
Other sources of evidence such as case–control
studies, case reports and post-marketing
surveillance studies should therefore be
examined, as discussed in Chapter 10. 
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Box 8.2 Critical appraisal of a
systematic review7

Are the results of this systematic
review valid?

• Did the review address a focused clinical
question?a

• Were the criteria used to select articles for
inclusion appropriate?a

• Is it unlikely that important, relevant
studies were missed?b

• Was the validity of the included studies
appraised?b

• Were assessments of studies reproducible?b

• Were the results similar from study to
study?b

Are the valid results of this
systematic review important?

• What are the overall results of the review in
terms of magnitude of benefit or harm?

• How precise were the results?

Can you apply this valid, important
evidence in caring for your patient?

• Can the results be applied to my patient’s
care?

• Were all clinically important outcomes
considered?

• Are the benefits worth the harms and
costs?

aPrimary guides
bSecondary guides



The hazards of “quick” searches
A sound systematic review can be performed
only if most or all of the available data are
examined. Simply performing a quick Medline
search using “clinical trial” as publication type is
rarely adequate because complex and sensitive
search strategies are needed to identify all
potential trials, and because clinical trials that
are published in a journal not listed by Medline
will be missed. Potential sources for finding
studies about treatment include: The Cochrane
Central Register of Controlled Trials (CENTRAL),
which is part of the Cochrane Library, Medline,
Embase, bibliographies of studies, review
articles and textbooks, symposia proceedings,
pharmaceutical companies and contacting
experts in the field. Searching the literature is
discussed in more detail in Chapter 6.

The CENTRAL is a database of over 300 000
controlled clinical trials and is now the largest
single and most complete database of clinical
trials worldwide. The CENTRAL has been compiled
through several complex searches of the
Medline and Embase databases, and by hand
searching many journals, a process that is
quality controlled and monitored by the
Cochrane Collaboration in Oxford, UK. Hand
searching of journals to identify controlled
clinical trials and randomised controlled clinical
trials was undertaken because members of the
Cochrane Collaboration noticed that many trials
were incorrectly classified in the Medline
database. As an example, Adetugbo et al. hand
searched the Archives of Dermatology from 1990
to 1998 and identified 99 controlled clinical trials.
Nineteen of the trials were not classified as
controlled clinical trials in Medline and 11 trials
that were not controlled clinical trials were
misclassified as controlled clinical trials in
Medline.9

Medline is the National Library of Medicine’s
(NLM) bibliographic database covering the
fields of medicine, nursing, dentistry, veterinary

medicine, the healthcare system and the
preclinical sciences. The Medline file contains
bibliographic citations and author abstracts from
approximately 3900 current biomedical journals
published in the US and 70 other countries. The
file contains approximately 9 million records
dating back to 1966.10

Medline searches have inherent limitations that
make their reliability less than ideal.11 For
example, Spuls et al. conducted a systematic
review of systemic treatments for psoriasis.12

Treatments analysed included UVB, PUVA,
methotrexate, ciclosporin A and retinoids. The
authors used an exhaustive strategy to find
relevant references, including Medline searches,
contacting pharmaceutical companies, polling
leading authorities, reviewing abstract books of
symposia and congresses, and reviewing
textbooks, reviews, editorials, guideline articles
and the reference lists of all papers identified. Of
665 studies found, 356 (54%) were identified by
a Medline search (range 30–70% for different
treatment modalities).12

Embase is Excerpta Medica’s database
covering drugs, pharmacology and biomedical
specialties.1 Embase has better coverage of
European and non-English language sources
and may be more up to date than Medline.1 The
overlap in journals covered by Medline and
Embase is about 34% (range 10–75%
depending on the subject).1,13,14

Publication bias
Publication bias – the tendency that studies that
are easy to locate are more likely to show
“positive” effects – is an important concern for
systematic reviews; a useful review of this
subject can be found elsewhere.15 Publication
bias results from allowing factors other than the
quality of the study to influence its acceptability
for publication. Several studies have shown that
factors such as sample size, direction and
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statistical significance of findings, or
investigators’ perception of whether the findings
are “interesting”, are related to the likelihood of
publication.16,17 Language bias may also be a
problem – studies that are “positive” have a
tendency to be published in an English language
journal and also more quickly than inconclusive
or negative studies.16,17 A thorough systematic
review should therefore include a search for
high-quality, unpublished trials and should not
be restricted to journals written in English.
Studies with small samples are less likely to be
published, especially if they have negative
results.16,17 By emphasising only those studies
that have positive results, this type of publication
bias jeopardises one of the main goals of meta-
analysis (i.e. an increase in power when pooling
results of small studies). Creation of study
registers and advance publication of research
designs have been proposed as ways to prevent
publication bias.18,19 Publication bias can be
detected by using a simple graphic test (funnel
plot) or by calculating the “fail-safe N”,20,21

but these techniques are of limited value when
fewer than 10 randomised controlled trials
are included. In addition, for many diseases,
the studies published are dominated by
pharmaceutical-company-sponsored trials of
new expensive treatments. This bias in
publication can result in data-driven systematic
reviews that draw more attention to those
medicines. In contrast, question-driven systematic
reviews answer the sorts of clinical questions of
most concern to practitioners. In many cases,
studies that are of most relevance to doctors and
patients have not been done in the field of
dermatology because of inadequate sources of
independent funding. Systematic reviews that
have been sponsored directly or indirectly by
industry are also prone to bias by over-inclusion
of unpublished “positive” studies that are kept
“on file” by that company. Until it becomes
mandatory to register all clinical trials conducted
on human beings in a central register and to
make all of the results available in the public

domain, all sorts of distortions may occur as a
result of selective withholding or release of data.

Generally reviews that have been conducted by
volunteers in the Cochrane Collaboration are of
better quality than non-Cochrane reviews, but
even despite this, potentially serious errors
have been noted in up to a third of such
reviews.1,7

Data abstraction
In general, the studies included in systematic
reviews are reviewed by at least two reviewers.
Data such as numbers of people entered into
studies, numbers lost to follow up, effects sizes
and quality criteria are recorded on predesigned
data abstraction forms by at least two reviewers.
Differences between reviewers are usually
settled by consensus or by a third arbitrator. A
systematic review in which there are large areas
of disagreement between reviewers should lead
the reader to question the validity of the review.

Pooling results
Results in the individual clinical trials that make
up a systematic review may be similar in
magnitude and direction (for example they may
all indicate that treatment A is superior to treatment
B by a similar magnitude). Assuming that
publication bias can be excluded, systematic
reviews with studies that have results that are
similar in magnitude and direction provide
results that are most likely to be true and useful.
It may be impossible to draw firm conclusions
from systematic reviews in which studies have
results of widely different magnitude and
direction.

The magnitude of the difference between the
treatment groups in achieving meaningful
outcomes is the most useful summary result of a
systematic review. The most easily understood
measures of the magnitude of the treatment
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effect are the difference in response rate and
its reciprocal, the number needed to treat
(NNT).1,7,11 The NNT represents the number of
patients one would need to treat to achieve one
additional cure. Whereas the interpretation of
NNT might be straightforward within one trial,
interpretation of NNT within a systematic review
requires some caution as this statistic is highly
sensitive to baseline event rates. For example, if
treatment A is 30% more effective than treatment
B for clearing psoriasis, and 50% of people on
treatment B are cleared with therapy, then 65%
will be cleared with treatment A. This
corresponds to a rate difference of 15% (65–50)
and an NNT of 7 (1/0·15). This sounds quite
worthwhile clinically. However, if the baseline
clearance rate for treatment B in another trial or
setting is only 30%, the rate difference will be
only 9% and the NNT now becomes 11. If the
baseline clearance rate is 10%, then the NNT for
treatment A will be 33, which is perhaps less
worthwhile. In other words, it rarely makes sense
to provide one NNT summary measure within a
systematic review because “control” or baseline
events rates usually differ considerably between
studies because of differences in study
populations, interventions and trial conditions.1,2,7,15

Instead, a range of NNTs for a range of plausible
control event rates that occur in different clinical
settings should be given, along with their 95%
confidence intervals.

The precision of the estimate of the differences
among treatments should be estimated. The
confidence interval provides a useful measure of
the precision of the treatment effect.1,7,11,22,23 The
calculation and interpretation of confidence
intervals has been extensively described.24 In
simple terms, the reported result (known as the
“point estimate”) provides the best estimate of
the treatment effect. The population or “true”
response to treatment will most likely lie near the
middle of the confidence interval and will rarely
be found at or near the ends of the interval. The
population or true response to treatment has only

a 1 in 20 chance of being outside of the 95%
confidence interval.

Certain conditions must be met when meta-
analysis is performed to synthesise results from
different trials. The trials should have conceptual
homogeneity. They must involve similar patient
populations, have used similar treatments and
have measured results in a similar fashion, at a
similar point in time. There are two main
statistical methods by which results are
combined: using random effects models and
fixed effects models.

• Random effects models assume that the
results of the different studies may come from
different populations with varying responses
to treatment.

• Fixed effects models assume that each trial
represents a random sample of a single
population with a single response to
treatment.

In general, random effects models are more
conservative (i.e. are less likely to show
statistically significant results) than fixed effects
models. When the combined studies have
statistical homogeneity (i.e. when the studies are
reasonably similar), random effects and fixed
effects models give similar results.

The key principle when considering combining
results from several studies is that conceptual
homogeneity precedes statistical homogeneity.
In other words, results of several different studies
should not be combined if it does not make sense
to combine them, for example if the patient groups
or interventions studied are not sufficiently
similar to each other. Although what constitutes
“sufficiently similar” is a matter of judgement, the
important thing is to be explicit about one’s
decision to combine or not combine different
studies. Tests for statistical heterogeneity are
typically of very low power, so that statistical
homogeneity does not mean clinical homogeneity.
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When there is evidence of heterogeneity,
reasons for heterogeneity between studies such
as different disease subgroups, intervention
dosage or study quality should be sought.

Sometimes, the robustness of an overall meta-
analysis is tested further by means of a sensitivity
analysis. In a sensitivity analysis the data are
re-analysed, excluding those studies that are
suspect because of quality or patient factors, to
see whether their exclusion makes a substantial
difference to the direction or magnitude of the
main original results. In some systematic reviews
in which a large number of trials have been
included, it is possible to evaluate whether certain
subgroups (for example children versus adults)
are more likely to benefit than others. Subgroup
analysis is rarely possible in dermatology,
however, because few trials are available.

The conclusions in the discussion section of a
systematic review should closely reflect the data
that have been presented within that review.
The authors should make it clear which of the
treatment recommendations are based on the
review data and which reflect their own
judgements. In addition to making clinical
recommendations of therapies when evidence
exists, many reviews in dermatology find little
evidence to address the questions posed. This
lack of conclusive evidence does not, however,
mean that the review is a waste of time,
especially if the question addressed appears to
be an important one. For example, the
systematic review of antistreptococcal therapy
for guttate psoriasis provided the authors with an
opportunity to call for primary research in this
area, and to make recommendations on study
design and outcomes that might help future
researchers.14

Applying evidence summarised in a systematic
review to specific patients requires the same
processes used to apply the results of individual

controlled clinical trials to patients. This process
is described in Chapter 12.
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Definitions of quality, validity
and bias
Quality, when referring to randomised controlled
trials (RCTs), is a multidimensional concept that
includes appropriateness of design, conduct,
analysis, reporting and its perceived clinical
relevance.1–4 Validity refers to the extent to which
the study results relate to the “truth”. Validity may
be internal (i.e. are the results of this trial true?) or
external (to what extent do the results of this trial
apply to my patients?). Factors affecting external
validity are discussed further in Chapter 12.
Internal validity is a prerequisite for external validity.

In addition to assessing the role of chance, a
crucial component in appraising the internal
validity of a trial is assessment of its potential for
bias. Bias denotes a systematic error resulting in
an incorrect estimation of the true effect. With
respect to clinical trials, bias may be best
understood in terms of:

• selection bias – resulting in an imbalance in
treatment groups

• performance bias – treating one group of
people differently from the other

• detection bias – biased assessment of
outcome resulting from lack of blinding

• attrition bias – biased handling of deviations
from the study protocol and those lost to
follow up.

This chapter guides the reader on applying the
various forms of bias to appraising the internal
validity of an RCT.

How does one tell a good RCT
from a bad one?
Quality criteria derived from research
Three main factors related to study reporting
have been associated with altering the estimation
of the risk estimate, usually by inflating the
claimed benefit.3 These are shown in Box 9.1.

Generation and concealment of treatment
allocation
Generation and concealment of treatment
allocation are two interrelated steps in the crucial
process of randomisation. The first refers to the
method used to generate the randomisation
sequence. The second refers to the subsequent
steps taken by the trialists to conceal the
allocation of participants to the intervention
groups from the people recruiting the
participants. Suggestions for adequate and
inadequate definitions of generation of
randomisation and subsequent concealment are
shown in Box 9.2. Studies that do not describe
how the randomisation sequence was generated
should be viewed with some suspicion, given
that humans frequently subvert the intended
aims of randomisation.5

9
How to critically appraise a study

reporting effectiveness of an

intervention
Hywel Williams



Concealing the allocation of interventions from
those recruiting participants is a crucial step in
the progress of an RCT. The randomisation list is
usually kept away from enrolment sites (for

example in a central clinical trials office or
pharmacy). Less ideally, sealed opaque envelopes
are used – a method that is still susceptible to
tampering by opening the envelopes or holding
them up against a bright light.5 Failure to conceal
such allocation means that those recruiting
patients can foresee which treatment a patient is
about to have. Such lack of concealment can result
in selective enrolment of patients on the basis of
prognostic factors,6 and loss of the “even playing
field” that randomisation was designed to achieve.

Motives for interfering with the randomisation
schedule include a desire on the part of
investigators to ensure that their new treatment is
successful by deliberately allocating patients in
a better prognostic group to that treatment.
Another reason may be that a doctor wants to
ensure that particular patients are not allocated
to a control or placebo group. Such selective
recruitment is a form of selection bias, resulting
in an unfair comparison of the interventions
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Box 9.2 Adequacy of generation and
concealment of randomisation
sequence

Generation of the randomisation code

• Adequate: random numbers generated by
computer program, table of random
numbers, flipping a coin

• Inadequate: quasi-randomisation methods
(for example date of birth, alternate records,
date of attendance at clinic)

Concealing the sequence from
recruiters

• Adequate: if investigators and patients
cannot foresee the assignment to
intervention groups (i.e. numbered and
coded identical sealed boxes prepared by
central pharmacy, sealed opaque
envelopes)

• Inadequate: allocation schedule open for
recruiting physician to view beforehand,
unsealed envelopes 

Box 9.1 Factors to consider when
assessing the validity of clinical
trials in dermatology

The “big three” that should always
be assessed

• Is the method of generating the
randomisation sequence and subsequent
concealment of allocation of participants
described?

• Were participants and study assessors
blind to the intervention?

• Were all those who originally entered the
study accounted for in the results and
analysis (i.e. was an intention-to-treat
analysis performed)?

Other factors worth looking for

• Did the study investigators use an
adequate disease definition? 

• Did they use outcome measures that
mean something to you and your patient? 

• Were the treatment groups similar with
respect to predictors of treatment
response at baseline? 

• Were the main outcome measures
declared a priori or did the investigators
“data dredge” amongst many outcomes
for a statistically significant result? 

• Did the investigators do an appropriate
statistical test if the data were skewed? 

• Did the investigators test the right thing
(i.e. between-group differences rather
than just differences from baseline)?

• Have the authors misinterpreted no
evidence of an effect as being evidence of
no effect? 

• Were the groups treated equally except
for the interventions studied? 

• Who sponsored the study? Could
sponsorship have affected the results or
the way they were reported? 

• Is the trial clearly and completely reported
by CONSORT standards? 



under evaluation. Trials in which concealment of
allocation was judged to have been inadequate
were found to have inflated the estimates of
benefit by about 30% when compared with
studies reporting adequate concealment.3

Blinding (masking) the intervention
Blinding or masking is the extent to which trial
participants are kept unaware of treatment
allocation. Blinding can refer to at least four
groups of people: those recruiting patients, the
study participants themselves, those assessing
the outcomes in study participants, and those
analysing the results.7 The term “double blind”
traditionally refers to a study in which both the
participants and the investigators are “blind” to
the study intervention allocation, but the term is
ambiguous unless qualified by a statement as to
who exactly was blinded. 

Blinding is less of an issue with objective
outcomes such as death but is very important
with subjective outcomes such as the opinion of
participants or assessment of disease activity, as
in most dermatology trials. Blinding may be
achieved by a range of techniques such as
ensuring that placebo tablets look, feel, smell
and taste the same as the active tablets,8 or, in
the case of ointments, by using as a placebo the
same vehicle or base in which the active
ingredient is formulated.9

Issues of blinding may seem superficially similar to
allocation concealment in that both refer to
concealing the interventions. The distinction is
important in the sense that failure to conceal the
randomisation sequence may result in unequal
groups, (i.e. a form of selection bias) whereas
failure to mask the intervention once a fair
randomisation has taken a place represents a form
of detection or information bias. Both can result in
an incorrect estimate of the effects of a treatment.
Studies that are not double blind typically
overestimate treatment effects by about 14% when
compared with studies that are double blind.3

Accounting for all those randomised
The whole point of randomisation is to create two
or more groups that are as similar to each other
as possible, the only exception being the
intervention under study. In this way the
additional effects of the intervention can be
assessed.10 A potentially serious violation of this
principle is the failure to take into account all
those who were randomised when conducting
the final main analysis, for example participants
who deviate from the study protocol, those who
do not adhere to the interventions and those who
subsequently drop out for other reasons. People
who drop out of trials differ from those who
remain in them in several ways.11 People may
drop out because they die, encounter adverse
events, get worse (or no better), or simply
because the proposed regimen is too
complicated for a busy person to follow. They
may even drop out because the treatment works
so well. Ignoring participants who have dropped
out in the analysis is not acceptable. Excluding
participants who drop out after randomisation
potentially biases the results. One way to reduce
bias is to perform an intention-to-treat (ITT)
analysis, in which all those initially randomised in
the final analysis are included.11,12

Unless one has detailed information on why
participants dropped out of a study, it cannot be
assumed that an analysis of those remaining in
the study to the end are representative of those
randomised to the groups at the beginning.
Failure to perform an ITT analysis may inflate or
deflate estimates of treatment effect.4 Performing
an ITT analysis is often regarded as a major
criterion by which the quality of an RCT is
assessed.

It is entirely appropriate to conduct an analysis of
all those who remained at the end of a study (a
“per protocol” analysis) alongside the ITT
analysis.12 Discrepancies between results of ITT
and per protocol analyses may indicate the
potential benefit of the intervention under ideal
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compliance conditions and the need to explore
ways of reformulating the intervention so that
fewer participants drop out of the trial.
Discrepancies may also indicate serious flaws in
the study design.

Quality scales
Faulty reporting generally reflects faulty trial
methods.3,5 A number of scales have been
developed for assessing study trial quality over
the past 15 years. These vary in the dimensions
covered and complexity.2 Generally, the recent
trend has been to use the few quality criteria
given in Box 9.1, plus a few more that the
appraiser considers important in relation to the
condition being studied.3 It is now considered
unwise to use summary quality scores in an
attempt to “adjust” the potentially biased
treatment estimate because this varies with the
scale used and how the components of each
scale are weighted.13 Instead, greater emphasis
is placed on using the components of the scale
as a check list and considering how each may
affect the results.3

Additional empirical criteria
Disease definition
Whilst it may seem simple to apply the three
criteria of randomisation generation/concealment,
blinding and ITT to judge the quality of RCTs, it
is still uncertain how far these factors can reliably
discriminate between “good” and “bad” RCTs in
dermatology. Other factors that are disease
specific and rely on content knowledge/expertise
are likely to be equally important in determining
the quality of some dermatology trials. The
influence of such disease-specific factors in
dermatology is an area that requires further
systematic research.

Therefore, as someone with an interest in atopic
eczema, I would not trust a study that claimed a
beneficial effect for a new treatment if the study
included both children and adults with diverse

eczematous dermatoses,14 as people with such
conditions might respond differently.15 Similarly,
the definitions of disease used may be an
important quality criterion. For example, if I were
reading the report of an RCT of an intervention for
bullous pemphigoid, I would want to know that the
diagnosis in study participants was confirmed by
immunofluorescence in order to distinguish it from
other bullous disorders of diverse aetiologies and
with differing treatment responsiveness.

“Sensible” outcome measures
In evaluating a clinical trial, look for clinical
outcome measures that are clear cut and
clinically meaningful to you and your patients.16

For example, in a study of a systemic treatment
for warts, complete disappearance of warts is a
meaningful outcome, whereas a decrease in the
volume of warts is not. The development of
scales and indices for cutaneous diseases
and testing their validity, reproducibility and
responsiveness has been inadequate.16,17 A lack
of clearly defined and useful outcome variables
remains a major problem in interpreting clinical
trials in dermatology.

Until better scales are developed, trials with the
simplest and most objective outcome variables
are the best. Categorical outcomes lead to the
least amount of confusion and have the strongest
conclusions. Thus, trials in which a comparison
is made between death and survival, patients
with recurrence of disease and those without
recurrence, or patients who are cured and those
who are not cured are studies whose outcome
variables are easily understood and verified. For
trials in which the outcomes are less clear cut
and more subjective, a simple ordinal scale is
probably the best choice. The best ordinal
scales involve a minimum of human judgement,
have a precision that is much smaller than the
differences being sought, and are sufficiently
standardised to enable others to use them and
produce similar results.16,17
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Similarity of groups for baseline differences
In addition to helping to balance known predictors
of treatment response such as baseline disease
severity (which could serve as confounders when
evaluating treatment efficacy between groups), it
has also been suggested that randomisation
will balance against unknown confounders.3

This statement is superficially appealing, but is
difficult to verify if these confounders are indeed
unknown. Even so, randomisation, especially
when implemented on small sample sizes, may
result in imbalances in possible cofactors that can
affect treatment response. In other words,
randomisation is not a guarantee against
imbalance, although more sophisticated methods
of randomisation such as blocking and
stratification can help to minimise this.7

It is quite common to see as the first table in the
results section of an RCT report a long list of
demographic characteristics of the participants
in the different treatment groups and a statement
to the effect that “the two groups did not differ
statistically at baseline”. This statement is
problematic for two reasons.

• It is inappropriate to perform such multiple
statistic tests without prior hypotheses –
indeed many of the variables recorded may
be totally irrelevant to predicting treatment
response.

• There may still be no arbitrary 5% statistical
significance even for gross imbalances in
treatment groups simply because the groups
are so small.

Before reading such tables, the most important
thing to do is to ask oneself, “What are the most
important factors which may predict treatment
response?” and then to “eyeball” these in the
table of baseline characteristics, if they have
been recorded. If there are major imbalances
such as baseline severity score, then these can
and should be allowed for in a number of ways
during analysis, for example a multivariate

analysis adjusting for baseline severity as a
covariate.7

Data dredging
Many dermatology trials report as many as 10
different outcome measures recorded at several
different time points. Even by chance, at least 1
in 20 of such outcomes will be “significant” at the
5% level. Therefore, it is important in studies that
use multiple outcomes to ensure that the trialists
are not data dredging, that is performing
repeated statistical tests for a range of outcome
measures and then emphasising only the one
that is “significant” at the “magic” 5% level. Such
practice is akin to throwing a dart and drawing a
dartboard around it. Instead, trialists should
declare up front what they would regard as a
single “success criterion” for a particular trial.
This way it is more credible if that main success
criterion is indeed fulfilled – as opposed to some
secondary or tertiary outcome measure that
turns out to be “significant”. Sometimes, trialists
will try to save face by emphasising a range
of less clinically significant biological markers
of success when in fact the main clinical
comparisons look disappointing.

Doing the wrong tests
It is quite common for continuous data such as
acne spot counts to have a skewed frequency
distribution. It may then be inappropriate to use
parametric tests such as the Student t-test without
first transforming the data. Alternatively, non-
parametric tests that do not rely on the assumption
of a normal distribution can be used. A quick way
to check whether a continuous variable is normally
distributed is to determine whether the mean
minus two standard deviations is less than zero. If
it is, the data are likely to be skewed.

Testing the wrong thing
Performing a statistical test on something other
than the main outcome of interest is a subtle but
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not uncommon error in dermatology trials.18,19

When comparing a continuous outcome
measure such as decrease in acne spots
between treatment A and treatment B, the
correct summary statistic to challenge the null
hypothesis of no difference between the
treatment is to examine the difference between
the two treatments in terms of change of spot
count from baseline. Sometimes the investigators
simply perform a statistical test on whether the
acne lesion count falls from baseline in the two
groups independently. If the fall in spot count
reaches the 5% level in one group but not in the
other, then the authors may conclude that
“therefore treatment A is more effective than
treatment B”. Perhaps the P value for change in
spot count from baseline is 0·04 in one group
(i.e. significant) and 0·06 in the other (i.e.
conventionally non-significant). This practice is
clearly inappropriate since the difference
between the two treatments has not been tested.

Interpreting trials with negative results
Misinterpreting trials with negative results is a
common error in dermatology clinical trials.20

Failure to find a statistically significant difference
between treatments should not be interpreted
that “treatment is ineffective”. Put another way,
no evidence of effect is not the same as
evidence of no effect.21 In many dermatology
trials the sample sizes are too small to detect
clinically important differences. Providing 95%
confidence intervals around the main response
estimates allows readers to see what kind of
effects might have been missed. For example, in
an RCT of famotidine versus diphenhydramine
for acute urticaria, itch as measured by a 100 mm
visual analogue scale decreased by 36 mm in
the famotidine group and by 54 mm in the
diphenhydramine group, a difference of 18 mm
(54 − 36) in favour of diphenhydramine. Although
the statistical test for this difference of 18 mm
between the two treatment groups was not
significant at the 5% level, there was a trend

towards to greater reduction in itch in the
diphenhydramine group. The 95% confidence
interval around the 18 mm difference between
the groups was from −3 to 38. In other words, the
results were compatible with a difference of as
little as 3 mm in favour of famotidine and as
much as 38 mm in favour of diphenhydramine.22

The trial environment
Once randomised, it is important that the two
intervention groups are followed up in similar
ways. Previous studies have shown the non-
specific benefits of being included in a clinical
trial, even in placebo groups.23 Part of the benefit
might be the result of better ancillary care
prompted by frequent follow ups and being
“fussed over” by study assessors.7 It is important
therefore to scrutinise whether the treatment
groups have been treated equally in terms of
frequency and duration of follow up and whether
they have been afforded identical privileges
except for the treatment under investigation.

Sponsorship issues
It is natural to assume that a clinical trial of a drug
that has taken years of investment by a drug
company and that is sponsored by that same
company will strive to demonstrate that the drug
is successful. Indeed, millions of dollars of profit
may rely on convincing opinion leaders in
dermatology of a new drug’s worth. Yet the
influence of sponsorship on efficacy claims has
not been tested in dermatology RCTs. Drug
companies and trialists have many opportunities
to influence journal readers when the results of
their trial are published (Box 9.3).

It should not be assumed that biases in relation
to sponsorship are confined to the pharmaceutical
industry. Those conducting trials for government
agencies might hope to show that a new drug
is less cost-effective than standard therapy.
Some independent clinicians with preformed
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conclusions about an existing treatment may be
equally susceptible to being influenced by their
own prejudices when testing and writing up the
results for that treatment. In assessing a study,
readers should always consider who sponsored
the study, and ask themselves whether such
sponsorship could have influenced the results or
the way that they are presented. Absence of
declared sponsorship may not mean absence of
sponsorship.24

Attempts to overcome limitations
in the conduct, reporting and publication
of clinical trials
To overcome many of the difficulties discussed
in this section, calls for better standards of
reporting of trials have led to the CONSORT
statement.25 This contains a structured checklist
for reporting the details of clinical trials, including
methods of randomisation and concealment,
blinding, ITT analysis and a flow diagram to
illustrate the progress of trial participants.
Several dermatology journals now require that
submitted clinical trial reports meet CONSORT
standards to be published.26

Whereas CONSORT may help with better
reporting of trials, the creation of prospective
clinical trial registers has been seen as one
possible way of ensuring that the trial results
eventually reach the public domain, and for
checking that the investigators adhered to their
original protocol.27
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Introduction
As for any other human activities, medical
interventions may carry a risk of unintended
adverse events. Whenever a physician
prescribes a drug, there is the potential for an
adverse reaction connected with drug use.
Despite limited accurate data, a widely cited
meta-analysis of 39 prospective studies
performed in US hospitals from 1966 to 1996
found that the incidence of severe adverse drug
reactions (i.e. life-threatening reactions and
reactions that prolonged hospitalisation) among
inpatients was 6·7%, with 0·32% being fatal.1

Despite these impressive figures, the rate of
severe adverse reactions for any given drug is
usually very low. However, the system works in
such a way that even a small increase in the
incidence of a clinically severe reaction may
prompt the withdrawal of the implicated drug
from the market.

It is commonly stated that clinical decisions
should balance the benefit of the available
options with the risk. A difficulty stems from the
fact that data on benefits and risks of medical
interventions are usually derived from different
study designs and information sources. A large
part of our discussion will be focused on the
safety of drug use. While systems to survey the
safety of medications are well established, they
are not for other medical interventions such as
surgical procedures and invasive diagnostic
tests. It is well accepted that no in vitro or animal
models can accurately predict adverse events

associated with drug use before the drug is
employed in humans. Advances in understanding
the causes of adverse reactions (for example
pharmacogenomics) may, in the future, enable
the risk in individual patients to be predicted in a
more reliable way.2–4

Data sources for determining the
safety of medical interventions
The limitation of randomised controlled
trials (RCTs)
The great strength of RCTs is the ability to
provide an unbiased estimate of treatment effect
by controlling not only for determinants of
outcome we know about, but also for those we
do not know about. If RCTs demonstrate an
important relationship between an agent and an
adverse event, then we can be confident of
the results. However, RCTs are usually designed
to document frequent events, that is, those
associated with the intended effect of a
treatment. With the usual sample size, which
rarely exceeds a few thousand people, RCTs are
not suited to accurate documentation of the
safety of medical intervention for uncommon
events.5,6 Besides the issue of statistical power,
additional limitations include the usual short
duration of most clinical trials and the careful
selection of the eligible population (restriction in
patient selection according to age, comorbidity,
etc.). All in all, when an intervention has been
proved to be effective in an RCT, the safety
issue still remains to be well established.
Pharmaceutical companies may strive to work
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out the adverse effect profile of a drug before
licensing, but because only a limited number of
selected individuals can be exposed to the drug
before it is released, only common adverse
events can be accurately documented and the
complete range of adverse events remains to be
elucidated in the post-marketing phase. This
limitation is particularly true for delayed reactions
and rare but severe acute events.

The value of suspicion: case
reports and case series
In contrast to RCTs, individual cases or case
series do not provide a comparison with a control
group and are unable to produce reliable risk
estimates. In spite of their limitations, astute
clinical observations are still fundamental to the
description of new disease entities and the
raising of new hypotheses concerning disease
causation, including the effects of medical
interventions. Case reports still represent a first-
line modality to detect new adverse reactions
once a drug is marketed.7 Spontaneous
surveillance systems such as the International
Drug Monitoring Program of the World Health
Organization (WHO) capitalise on the collection
and periodical analysis of spontaneous reports
of suspected adverse drug reactions.8 All
physicians are expected to take an active part in
promoting the safety of medical interventions
and to contribute by reporting any suspected
adverse events they observe in association with
drug use.9 Such a collection of reported adverse
events may be explored to raise signals (Box 10.1)
to be validated by more formal study designs,
that is, studies providing estimates of incidence
rates and quantifying risks.10,11 Spontaneous
reporting should be seen as an early warning
system for possible unknown adverse events
and may be prone to all sorts of bias.12 Case
reports may be more effective in revealing
unusual or rare acute adverse events. In general,
however, they do not reliably detect adverse
drug reactions that occur widely separated in

time from the original use of the drug or
represent an increased risk of an adverse event
that occurs commonly in populations not
exposed to the drug.

Box 10.1 Criteria for signal
assessment in spontaneous
surveillance systems

• Number of case reports
• Presence of a characteristic feature or

pattern and absence or rarity of converse
findings

• Site, timing, dosage–response relationship,
reversibility

• Rechallenge
• Biological plausibility 
• Laboratory findings (for example drug-

dependent antibodies)
• Previous experience with related drugs

Epidemiological studies: the most
comprehensive source of data
Quantitative estimates of risks associated with
drug use may be obtained from analytic
epidemiology studies (i.e. cohort and case-control
studies),13 and from a number of modifications of
these traditional study designs pertaining to the
broad area of pharmacoepidemiology (Box 10.2).
These observational (non-randomised) studies
produce less stringent results than RCTs, being
prone to unmeasured confounders and biases.
On the other hand, these study designs may
represent in the “real world” the only practical
option to obtain risk estimates once a new drug
has entered the market. 
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Box 10.2 Examples of
pharmacoepidemiological methods 

• Intensive hospital monitoring
• Prescription event monitoring (PEM)
• Cohort studies
• Case-control studies and case-control

surveillance
• Case-crossover design
• Record linkage



Cohort studies are studies where groups are
defined according to the exposure status (for
example users and non-users of a drug) and are
followed up, with subsequent events being
recorded and compared.14,15 By contrast, case-
control studies are studies where a group is
defined according to its experience of an outcome
of interest (for example cases of toxic epidermal
necrolysis) and is compared with a control group
that has not experienced the outcome. Prior
exposures are ascertained for each group
retrospectively and are compared.16 A crucial point
for the validity of a case-control study is the choice of
appropriate controls. In principle, controls should be
an unbiased sample of those individuals composing
the so-called “study base”. Controls for cases arising
in the ambulatory population with resultant
hospitalisation (community cases) may be
represented by patients admitted to the same
hospital for an acute condition or for an elective
procedure not suspected of being related to drugs.17

Generally speaking, cohort studies are better
suited to the study of rare exposures and
common events, and case-control studies to the
assessment of rare outcomes and relatively
common exposures. Cohort studies allow the
assessment of several outcomes for one specific
exposure. Case-control studies allow the
assessment of the role of a range of different
exposures on the development of a single
specific outcome. Cohort studies are not feasible
when dealing with rare events, because millions
of drug users have to be observed for years. In
this situation, case-control studies with a very
large population base are the most feasible
method. For example, it is intuitive that only a
case-control study would be feasible to assess
the pharmacological risk for a disease like toxic
epidermal necrolysis, with an expected rate in
the general population of one case per million
people per year.18,19

It is important that outcome and exposure are
measured in the same way in the groups being

compared in observational studies. However,
even if investigators document the comparability
of potential confounding variables in the groups
being analysed (exposed and non-exposed
cohorts, or cases and controls) or use statistical
techniques to adjust for them, there may be an
important imbalance that the investigators do
not know about or simply have not measured
that may be responsible for any observed
difference. 

Case-control and cohort studies should be
developed with the aim of testing a specific
predefined hypothesis. In the past few decades,
modifications of traditional cohort and case-
control studies have been developed to explore
new associations and to raise signals. Record
linkage is based on linkage of data from large
electronic databanks on exposure and outcome.
Case-control surveillance is the ongoing
collection of cases of prespecified rare and
severe acute events and of suitable controls,
looking for new associations of the events with
drug exposure.20

The association of an exposure with a given
event is usually expressed in terms of a relative
risk or odds ratio (an estimate of the relative risk
obtained from case-control sudies) (Table 10.1).
The relative risk is a measure of the size of an
association in relative terms. It refers to the ratio
of the incidence of the outcome among exposed
individuals to that among non-exposed
individuals. Values greater than 1 represent an
increase in risk associated with the exposure;
values less than 1 represent a reduction in risk.
A relative risk of 2, for example, tells us that the
event under study occurs twice as often in the
exposed people as in the non-exposed. For rare
events, even a large relative risk may translate to
the occurrence of a few additional drug
reactions. The total incidence of an outcome
among exposed individuals is a combination of
the baseline incidence plus the excess of
incidence due to the exposure.
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The excess risk (or risk difference or absolute
risk reduction) is calculated as the difference
between the incidence among exposed
individuals and the incidence among non-
exposed individuals. It measures the occurrence
of an outcome among exposed individuals that
can be attributed to the exposure. As such, it is
a better measure of the impact of different
outcomes than the relative risk, and a more
informative measure from the points of view of an
individual physician and public health. Measures
of excess risk are directly calculated in cohort
studies and, provided that data on the incidence
of the outcome are available in the underlying
unexposed population, they can also be derived
from case-control studies.

Back to the individual patient
What is the risk of extraspinal hyperostosis in a
patient with psoriasis treated for several months
with acitretin? Does PUVA therapy increase the
risk of non-melanoma skin cancer in a patient
being treated for mycosis fungoides? What is the
chance of severe depression in an adolescent
taking 13-cis-retinoic acid for acne? To address
these questions, physicians must effectively
search for evidence and must be able to assess

the validity of the available data, and consider the
strength of any documented association, and the
relevance when the issue is applied back to an
individual patient.21

We have already considered that many different
sources of information should be sought and the
search should not be limited to RCTs.22 When
data from RCTs are scrutinised, the statistical
power to detect an important adverse event
should be taken into account. When dealing with
observational studies, it should be carefully
considered if the studies provide reliable
quantitative risk estimates or simply generate
signals needing further validation. The optimal
study design should be one assuring unbiased
comparison between exposed and unexposed
groups. Comparison groups should be similar
with respect to important determinants of
outcome. Outcome and exposure should be
measured in the same way in the groups being
compared, and the exposure should clearly
precede the adverse outcome. In addition, follow
up should be sufficiently long and complete and
the study should have enough statistical power
to document the association of interest.

When risk estimates from several studies are
available, one should evaluate whether these
are roughly in the same direction or if there are
discrepancies between the studies. If there are
discrepancies between studies, reasons for
the discrepancies should be considered.
Systematic reviews may help in summarising the
study results.23 Unfortunately, the criteria for
assessing the quality of meta-analyses of
observational studies are not as well established
as those concerning RCTs.24

Once an association has been established, the
magnitude of the risk should be taken into
account and expressed in understandable terms
if it is to be of practical use to clinicians. We have
already considered that, from the perspective of
a physician deciding about the risk of

Patients Adverse event No adverse event 

(cases) (controls)

Exposed a b

Not exposed c d

Relative risk = [a/(a + b)] / [c/(c + d)]

Odds ratio = (a/c) / (b/d)

Excess risk* = [a/(a + b)] − [c/(c + d)]

NNT or NNH = 1/excess risk

NNH from case-control studies = 1/[(odds ratio − 1)

(unexposed event rate)]

*The excess risk may be also referred to as the “risk

difference” or the “absolute risk reduction”
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prescribing a particular drug, the excess risk (or
risk difference) is a more informative measure
than is the relative risk. In the context of RCTs,
Sackett et al. proposed a method for converting
risk differences into a more intuitive quantity. This
quantity was named the number needed to treat
(NNT = 1/excess risk).25 It is the number of
people who must be treated in order that one
clinical event is prevented by the treatment at
issue (for example the number of people to be
treated to avoid one patient experiencing a
relapse of psoriasis) or one additional beneficial
outcome is achieved. By analogy, the “number
needed to harm” (NNH) or “number of patients
needed to be treated for one additional patient to
be harmed”26 is the number of people exposed
to a given treatment such that on average and
over a given follow up period, one additional
person experiences an adverse effect of interest
because of the treatment. In RCTs and cohort
studies, NNH is directly calculated as the
reciprocal of the excess risk. Recently, a formula
has been proposed using odds ratios from case-
control studies and data on the event rate in the
unexposed population (Table 10.1).27 According
to the formula, given an odds ratio of 3 and
unexposed event rate of 1 per 1 000 000 people,
the NNTH can be calculated as 500 000 (i.e.
500 000 people to be treated to experience one
additional adverse effect with the treatment).

After deriving estimates for the potential harm of
an intervention, the estimates should be
weighted against the expected benefits of the
same intervention. The adverse consequence of
withholding the intervention should be carefully
considered. A final decision should try to
integrate probability issues with the patient’s
values and preferences about therapy. This
requires patient education about the benefits
and risks of alternatives, tailored to the particular
patient’s risk profile.

To conclude, not only should physicians be able
to retrieve and critically assess the evidence

concerning the safety of any given intervention,
they should also take an active part in promoting
safety by contributing to surveillance programmes
once an intervention is proposed to the medical
community.
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Dermatologists are increasingly interested in
pharmacoeconomic studies because of the
realisation that funds for health care are limited.
There are four fundamental types of
pharmacoeconomic studies (Table 11.1). This
chapter outlines the types of studies, gives
dermatological examples, and concludes with a
discussion of the necessary items for
pharmacoeconomic studies. Readers can then
critically appraise these studies.

Cost analysis 
Cost analysis is the most fundamental
pharmacoeconomic study. This type of analysis
deals solely in costs and does not directly
account for the outcome of the therapy.
Researchers can report their results from either
micro-costing or macro-costing. Micro-costing
involves enumerating each component of a
therapeutic strategy and then determining the
cost of each component. Tsao et al.1 used micro-
costing methods to determine the annual direct
cost of diagnosing and treating melanoma. The
authors systematically itemised the components
of direct healthcare costs for melanoma care
such as excisional biopsies, excision with primary
closure, encounters with physicians, lymph node
biopsy and interferon alpha. They estimated the
annual direct cost of treating newly diagnosed
melanoma in 1997 to be US$563 million.

Macro-costing determines the overall cost to
care for a particular disease, usually with a

population-based approach. Kirsner et al.2 used
a macro-costing approach to evaluate the cost of
hospitalisation for dermatology-specific and
diagnosis-related groups (DRGs) using data
from the Medicare Provider Analysis and Review
(MEDPAR) 1990–1996 database, which contains
information for all Medicare beneficiaries using
hospital inpatient services. The authors used
codes for “major skin disorders”, “minor skin
disorders”, “skin grafting/debridement for ulcer
and cellulites”, “skin ulcer” and “cellulitis”, and
found that in 1996, Medicare reimbursement was
US$52 million for dermatology-specific DRGs
and US$840 million for dermatology-related
DRGs, a combined total of US$892 million.

Cost analysis is useful as a source of rigorous
cost accounting and as the basis for other
pharmacoeconomic studies. However, cost
analyses do not account for outcomes and
potential side-effects. Without accounting for the
outcomes, the value of the therapeutic
intervention cannot be easily measured. A costly
medication that does not work well and does not
provide quality outcomes has very little value. On
the other hand, a costly medication that routinely
improves lives may have very high value.

Cost-effectiveness analysis
Cost-effectiveness analysis (CEA) is one form
of pharmacoeconomic analysis that incorporates
both costs and outcome. The results of CEAs are
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presented as a cost-effectiveness ratio
(CE ratio), with costs in the numerator and health
outcomes in the denominator. The ratio is a
measure of value; the smaller the ratio, the fewer
the resources required for a given unit of health
outcome. Costs are determined in the same
manner as for cost analysis, as discussed
above. The health outcomes are generally
measured by some biological unit, such as intra-
ocular pressure for glaucoma interventions, or by
life-years saved for cancer chemotherapy.

CEAs generally compare at least two therapies –
usually a new therapy is compared with a
currently available therapy. A CEA that
compares two therapies is called an incremental
CEA; the additional costs that one therapy would
entail are compared with the additional benefits
that it provides. This is in contrast to an average
CEA in which the therapy in question is not

compared with anything. However, this
approach does not provide useful information to
the policymaker or the clinician unless the
currently available therapy is to do nothing.

CEAs provide information about the value of the
therapeutic intervention in question by
accounting for the outcomes of the therapy.
However, the outcome measure is not
standardised and therefore cannot be used to
make comparisons with other disease
processes. For example, even if a reasonable
outcome measure for a new therapy for
seborrhoeic dermatitis may be dollars per clear
scalp, this measure cannot be used when the
policymaker wants to compare the CE ratio with
analyses of new therapies for disparate diseases
such as onychomycosis, venous ulcers or acne.
Even if “clear skin” is used as the outcome
measure, it cannot be used to make
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Type of pharmacoeconomic Advantages Disadvantages

analysis

Cost analysis Sources of rigorous cost Does not account for outcomes

accounting and side-effects

Basis of other Does not measure the value

pharmacoeconomic studies of the therapy

Cost-effectiveness Accounts for outcomes and Outcomes are not standardised

analysis (CEA) side-effects across disease processes

Measures value of the therapy Results are not weighted 

according to importance

Cost-utility analysis (CUA)* Accounts for outcomes and Need to invoke some external

measures value of therapy criterion of value to interpret results

Results are standardised

Accounts for importance

Cost-benefit analysis (CBA) Accounts for outcomes and Assigning monetary value to health 

measures value of therapy may be offensive

Does not need external criterion May be difficult to measure benefits

of value to interpret results in monetary terms for expensive

and complex therapies

*Often called cost-effectiveness analysis by health services researchers

Table 11.1 Summary of the advantages and disadvantages of different types of pharmacoeconomic analyses



comparisons with non-dermatological problems.
Another problem with CEA is that the outcomes
are not weighted according to their importance.
For instance, assume that new therapies for
scalp psoriasis, onychomycosis and venous
ulcers were cost-effective compared with their
respective current therapies. Policymakers may
not be able to incorporate all the therapies
into their formulary because of budgetary
constraints. They would need to decide which is
the most important outcome: clear scalp, smooth
nails or healed ulcer. A better situation would
be to have the outcomes standardised and
weighted according to value so that
policymakers could compare CEAs results across
disease processes.

Stern et al.3 published a CEA comparing topical
versus systemic therapy for acne. Because of
the lack of efficacy data, they had to rely
on expert impressions. They calculated an
incremental cost-effectiveness ratio, but used
“side-effect averted” as their outcome measure.
While this outcome may be useful for making
comparisons with other acne therapies, the
definition and magnitude of the side-effect
episodes are hard to standardise across other
diseases.

Cost-utility analysis
Cost-utility analysis (CUA) provides outcomes
that are standardised and weighted. The CUA
gives rise to a ratio similar to that of a CEA
except that the outcomes are measured in
quality-adjusted life-years (QALYs). Note that
many health services researchers use the two
terms CUA and CEA synonymously.4 QALYs
reflect both the additional quantity of life that
a therapy extends and also the quality of
that additional amount of life. The latter
measurement is particularly important in fields
like dermatology in which therapeutic
interventions rarely save lives but often
improve qualify of life. In the QALY approach,

quality of life is measured by a set of weights
called utilities, one for each possible health
state, that reflect the relative desirability of
the health state. The reader is encouraged
to consult other references for a detail
explanation of utilities.4,5 By incorporating
quality of life and by standardising the outcome
measure with QALYs, a dermatology CUA such
as acne therapy can be compared with a
mortality-impacting CUA such as breast
cancer therapy.

Freedberg et al.6 published a CUA comparing a
one-time screening strategy for melanoma with a
no-screening strategy. They primarily used life-
year saved as their outcome measure, but they
also used an estimate of utilities to estimate a
QALY outcome. They found the CE ratio for the
screening programme to be US$29 170 per life-
year saved and US$30 360 per QALY. While the
strategy of screening once in a lifetime may not
mimic reality, the analysis was a good beginning
for investigating the cost-effectiveness of
melanoma screening. Before interpreting the
QALY result (US$30 360 per QALY), readers
should realise that the criterion for cost-
effectiveness, called the CE threshold, is
arbitrary and open to debate. A cost-effective
therapy is one that delivers more QALYs per
dollar (or costs fewer dollars per QALY)
compared with some benchmark. Researchers
consider therapies less than US$50 000 per
QALY to be relatively cost-effective whereas
those greater than US$175 000 per QALY
are not.7–9

Cost-benefit analysis
Cost-benefit analysis (CBA) differs from CEA and
CUA in that the results are reported as
differences between the costs and health
benefits of the therapeutic programme. The
health benefits are represented in monetary
terms, usually by asking subjects how much they
would be willing to pay for the therapy. The
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interpretation of a CBA is also different from that
of a CEA or CUA. The CEA/CUA results give the
value of a particular therapy relative to a
standard therapy. However, in order to decide
whether the new therapy is worth adapting at the
expense of forgoing a different therapy, the
reader must invoke some external criterion of
value, such as the CE threshold. The CBA, in
contrast, allows the investigator to determine
whether the therapy is worth the costs without an
external criterion since all benefits in CBA are
valued in monetary terms.

We10 compared Goeckerman therapy with
methotrexate for psoriasis using CBA in addition
to the CUA described above. We queried a
sample of “society” for the amount that they
would be willing to pay for each therapy if their
insurance company did not provide cover for it.
We found that there was no net benefit of
Goeckerman therapy over methotrexate for mild,
moderate and severe psoriasis. When we
compared each therapy with a “do nothing”
approach for all three severity levels of psoriasis,
only methotrexate produced net benefits for
severe psoriasis.

Detractors of CBA cite a wariness of assigning
monetary value to health because of moral and
ethical issues.5 However, proponents of the
method point out that decision-makers who use
the CEA/CUA must either implicitly or explicitly
place a monetary value on the health outcome
since they will need to choose some threshold
below which they consider that the outcome is
worth the cost.4 Another disadvantage to the
CBA method lies in the validity of the “willingness
to pay” estimate of the value of the health
benefits. Fortunately, many dermatological
therapeutic programmes are neither overly
expensive nor complex, and thus it is reasonable
to expect subjects to be able to conceptualise
how much they would be willing to pay for a
dermatological therapy.

Guidelines for critical appraisal
of pharmacoeconomic studies
(Box 11.1)

Framework
To evaluate any pharmacoeconomic analysis,
the reader must bear in mind several points
about the framework of the study. First, the study
needs to be clear about the perspective of the
analysis. Three main perspectives of a
pharmacoeconomic analysis include the
individual patient, the third-party payer and
society. The perspective dictates the cost used
in the analysis (see below). The Panel on Cost-
effectiveness in Health and Medicine has
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Box 11.1 Checklist for readers of
pharmacoeconomic analyses
(adapted from Siegel et al.11).

Framework

• Perspective of analysis 
• Target population for intervention
• Description of comparator programmes

Data and methods

• Diagram of pathway of health intervention
• Type of outcome used in analysis 
• Methods for obtaining cost, effectiveness

and quality of life
• Costs are market rates and not charges
• Critique of data quality
• Assumptions for input data are tested with

sensitivity analysis
• Inflation and discount rates noted

Results

• Reference case 
• Sensitivity analysis

Discussion

• Summary of reference case
• Discussion of sensitivity analysis
• Limitations of study pointed out
• Discussion of relevance to health policy

decisions



recommended including an analysis from
the societal perspective, called the reference
case.11 Second, along with perspective, the
target population to which the intervention is
directed should be explicitly stated. Lastly, all
pharmacoeconomic studies should be incremental
analyses, comparing at least two therapies
unless no standard of care exists. Pure cost
analyses can be an exception to this guideline
since they can be used purely to account
for cost.

Data and methods
Authors of pharmacoeconomic studies should
detail the pathway of the health intervention
being analysed, preferably with diagrams. In this
way, readers can determine whether the
proposed flow of health care is comparable to
their own method of health care. If not, then the
analysis may not be relevant to the reader. The
study should be explicit in the types of outcomes
used in the analysis, whether it is QALYs, life-
years saved, or disease-specific outcomes such
as clear scalp. The methods for obtaining cost,
effectiveness, and quality-of-life measures
should also be clear. If primary data are not
available, the assumptions must be clearly
stated and a sensitivity analysis performed to
make sure that the results of the analysis are
robust to these assumptions (see below). A
critique of the quality of the input data should
also be explicit.

Several general points about cost should be
mentioned at this point. The perspective of the
study influences the costs used in the analysis. If
an analysis is performed from the perspective of
the individual patient, then only the costs
relevant to the patient should be considered.
These costs would include the copay that is
involved with the physician visit and the drug,
and the time off from work that is needed to see
the doctor. Assuming that the drug is covered by
insurance, the actual cost of the drug would not

be factored since it is irrelevant from the
perspective of the patient. On the other hand,
third-party payers would be concerned about the
cost of the drug as well as the cost of the
physician, but not the copay or the time off from
work. The analysis performed from the societal
perspective would factor in costs that affect all
members of society: the cost of the drug, the
physician, and the time off from work, as well as
any impact on family members.

It is also useful to consider the categories of
cost when evaluating a pharmacoeconomic
analysis. 

Direct healthcare costs are the cost of the
resources that directly provide the therapy.
These include physicians, medications, laboratory
monitoring, radiography, for example.

Indirect costs are those resources that related to
time and productivity. Indirect costs include the
cost of the consumption of the time that the
patient took from work, volunteer time and family-
leisure time. It can also include costs associated
with the loss of or impaired ability to work
secondary to illness.

The theoretically correct manner to estimate cost
is by determining the opportunity cost.
Opportunity costs consist of the value of forgone
benefits; some other programme must have
been forsaken in order to pay for a particular
therapeutic regimen. For instance, in a
hypothetical developing country, it might be
necessary to sacrifice an education programme
in order to implement a vaccination programme.
However, sometimes one cannot assume perfect
competition between two competing programmes,
so healthcare prices may not approximate true
opportunity costs. Instead, health economists
use existing market prices to estimate costs. The
reader should be wary of analyses that use
charges to estimate costs, since charges rarely
approximate the market prices of services.
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In general, analyses performed from the societal
perspective approximate the cost of physician
and hospital services by using the Medicare
reimbursement rate and estimate the cost
of medication using the average wholesale
price.

If the study analyses the therapy over a long time
course, such as the 10-year outcome of a
vaccination programme, then the study needs to
outline methods to account for inflation. Also,
because, in general, people prefer to have
money and benefits now rather than in the future,
future costs and benefits in the analysis must be
discounted. The Panel on Cost-effectiveness in
Health and Medicine has recommended using a
3% discount rate.11

Results and discussion
The authors should report and discuss their
findings for the reference case, the analysis
performed from the societal perspective. They
should also report and discuss the results of their
sensitivity analysis. When assumptions have
been made for the input data, those variables
should be varied within reasonable clinical
parameters. If the results are sensitive to those
variables change substantially, then readers
should be wary of drawing firm conclusions and
the authors should point out the limitations of the
robustness of the results. Finally, the authors
should discuss the relevance and limitations of
their analysis to health policy questions and
decisions.
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Applying the external evidence back to the
patient sitting in front of you is perhaps one of
the most difficult and least discussed steps of
evidence-based medicine.1,2 Having unearthed
some relevant, high-quality and valid information
from clinical trials in relation to a clinical question
generated by a patient encounter, five questions
now need to be asked in order to guide the
application of such information to that patient.3

These are listed in Box 12.1 and discussed in
turn below.

1. How similar are the study
participants to my patient?
Trial participants are sometimes atypical
Participants in clinical trials may be different
from the patient who originally prompted you to

12
Applying the evidence back

to the patient
Hywel Williams

Box 12.1 Questions that need to be
considered when generalising from
studies to a patient

1. Are the patients in these trials
sufficiently similar to mine?

• Do they differ in certain biological
characteristics such as age and sex?

• Do they differ in terms of disease subtypes
for example pustular versus plaque psoriasis?

• Are there social factors that may diminish
compliance?

• Does your patient suffer from other co-
morbidities such as renal disease?

• Does your patient have similar baseline
risk of benefit or adverse events as trial
participants?

2. Do the outcomes make clinical
sense to me?

• If a composite scale of signs and symptoms
has been used, do you know what it means?

• Has the scale been deliberately selected
or fiddled with to enhance the apparent
treatment effect?

• Does the outcome measure capture the
appropriate time point for this disease?

• Are there simple categorical measures that
capture the patients’ perception of the
intervention under test?

3. Is the magnitude of benefit likely
to be worthwhile for my patient?

• In addition to seeing whether a treatment
produces statistically significant gain over 

(continued)

Figure 12.1 Clinical trial evidence is all very well, but
if the patient in front of you tells you “I don’t want that
treatment”, what then?



ask an evidence-based question in obvious
biological ways such as age, sex and clinical
disease type.4 In most circumstances, these
differences do not prevent you from making
some useful generalisations from the literature.
For example, I would be quite happy to
generalise from a randomised controlled trial
(RCT) of topical steroids for atopic eczema in the
absence of strict diagnostic criteria, provided
that the description of that disease made sense
to me, for example phrases such as “itchy red
flexural eczema”.

Occasionally, the description of the clinical trial
participants may render it difficult to extrapolate
study results to the patient in front of you. For
example, it may be unrealistic to generalise the
results of an RCT dealing with high-dose UVA in

the treatment of German women with an acute
flare of atopic eczema to a South African man
with chronic lichenified atopic eczema. In such
circumstances, perhaps more weight is then
given to one trial of chronic eczema in adult men
than to several trials conducted in younger
women.

Perhaps one of the most frequent problems
encountered here is that of having to generalise
trials of adult therapy to children, in whom RCTs
are rarely performed. Yet, children can suffer
almost all of the “adult” skin diseases, and
practitioners frequently have no choice but to
use adult-based data as a guide.

Another difficulty is that treatments that appear
promising when tested in enthusiastic and
healthy “atypical” clinical trial volunteers often
turn out to be less effective when applied to a
wider group of patients with other co-morbidities
and levels of compliance. Such a divergence
between study participants and real patients
has been termed the difference between
efficacy and effectiveness.5 A regimen that
involves fiddling around with creams three times
a day may be just maintained under the special
conditions of a clinical trial with continuous
encouragement by the study assessors (and
sometimes financial inducements), but when it
comes to trying it in everyday life it may simply
be too much trouble. These effects can often be
explored by looking at the dropout rate for
different interventions and reasons for such
dropouts. Finding such effects should not deter
the reader from using the evidence, but rather
make him/her more aware of the factors that
need to be taken into account when describing
the potential efficacy of a treatment to the
patient. One type of trial design, namely the
pragmatic clinical trial, overcomes the “ideal
patient” effect by recruiting as wide a mix
of patients as possible and by capturing the
effects of poor compliance in the final analysis.6
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Box 12.1 (continued)

its comparator, is the magnitude of that
gain clinically worthwhile?

• Is your patient as impressed as you are by
such a potential magnitude of gain?

• Have you translated the magnitude of
benefit into the number needed to treat for
that patient’s baseline risk – do you still
think it is worthwhile?

4. What are the adverse effects?

• Why did the patients drop out of the studies?
• Have you considered rare side-effects that

might not show up in the trials?
• How will you communicate this risk of

adverse events to your patient?
• How will you involve your patient in

weighing up the pros and cons of the
treatment choices?

5. Does the treatment fit in with my
patient’s values and beliefs?

• What is their prior belief about the
proposed intervention?

• Do they prefer a topical or systemic
medication?

• Would they prefer no pharmacological
treatment at all?

• What treatments have they had before?



Groups are different from individuals
Even if the person in front of you is a German
woman with acute atopic eczema, the results of
the trial may not translate to real clinical benefit to
her for several reasons. First, because the
treatment effects reported in clinical trials,
whether this is a mean change in severity score
or proportion of people cleared, refers to groups
of people. In a group of patients with a summary
treatment effect such as a mean change in
SCORAD (SCORing Atopic Dermatitis) of 5 points,
there will be some individuals with score changes
of 10 or 15 points, some with changes of 3 or 4,
some with no change, and possibly some
whose disease worsened. For example, closer
inspection of the trial data on sildenafil (Viagra)
for the treatment of erectile dysfunction7

suggested that some men had all the fun! It
follows that the patient sitting in front of you might
benefit a lot or very little from the proposed
treatment, and one has little way of knowing,
apart from trying the treatment and seeing what
happens. Similarly, telling your patient that “on
average 60% of patients clear with this treatment”
may not be very helpful if the patient then wants
to know, “Am I in that 60%, Doctor?”.

One way forward is to see whether treatment
response varies according to different study
subgroups, although it is unusual for
dermatology RCTs to be large enough to include
such subgroup analysis, and care has to be
taken in “data dredging” in such studies.
Conducting a series of n of 1 trials on that
patient may appear one way forward,8 but such
an approach is only suitable for stable chronic
diseases and for treatments that do not affect
the response to subsequent treatments.
Pharmacogenetic testing offers one way of
predicting whether an individual will respond to
a drug. For example, measurement of thiopurine
methyl tranferase levels predicts who will
develop serious bone marrow suppression from
oral azathioprine.9

Triumph of the aggregate
It is easy to misinterpret the application of
aggregate data to individuals by equating group
probabilities to individuals.10 Thus, if a trial of
excisional surgery for melanoma showed that 95%
of participants (similar to your patient) were clear
from disease at 5 years, one cannot then tell your
patient “You have a 95% chance of being clear at
5 years with this treatment” since this 95% refers to
the group and not the individual. The patient in
front of you will either clear or not clear – the
patient’s fate or response is already determined at
that moment by that patient’s microdisease and
other cofactors such as immunological status,
much of which may be under genetic influence.
However, it is correct to tell that patient that “95%
of people similar to you are clear at 5 years”.

This inability to directly map aggregate data
directly to individuals is not unique to RCTs – it
applies to most basic science.11 Our everyday
“clinical experience” with a particular drug is,
after all, a form of aggregation of data based on
recollection of treatment responses amongst
groups of previous patients. The same difficulties
in predicting whether the next patient will
respond to that drug and by how much exists
more in anecdote-based clinical practice than in
an RCT-based approach.

Conclusions
Thus, it is important to consider a number of
factors when thinking about study participants
and the patient in front of you.4 There may be
pathophysiological differences that could lead to
diminished treatment response. For example,
people with atopic eczema may not respond well
to reduction to house dust mite if they were not
allergic to house dust mite in the first place.
There may be important social and economic
differences that may diminish treatment
compliance and hence response. For example a
single parent with four children and a full-time
job may not have the time to diligently apply
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short-contact dithranol to his/her widespread
plaque psoriasis every day. Comorbidities such
as renal disease might also affect treatment
response either directly by affecting drug
metabolism and clearance or indirectly through
drug interaction and compliance. Many doctors
practise this process “automatically” without
labelling it as “evidence-based medicine”.
Sometimes, the patient’s baseline risk of adverse
events also profoundly affects the effectiveness of
the treatment being contemplated. These factors
do not mean that it is impossible to apply the
results of RCTs to your patient – they are simply
prompts to think about when generalising from a
published study.

2. Do the outcomes make
sense to me?
First, some things to watch out for. Even though
you might have specified which outcomes would
change your practice in your structured evidence-
based question, for example “proportion of
patients cleared at 6 months”, very often the
studies will contain a number of other short-term
outcomes.12 You then have to decide whether
these outcomes provide useful clinical information.
In most circumstances, there will be at least
some information that makes some clinical sense
to you.

Does PASI mean anything to you?
Particular care should be taken not to accept
quantitative scales at face value. Scales that
combine several objective clinical signs mixed
up with symptoms into an overall scoring system
have been very fashionable in dermatology
RCTs in the past 30 years yet, despite their
objective ring, they have rarely been tested for
validity.13 More importantly, such composite
scales are often difficult to translate into clinical
practice. What, for instance, does a difference of
8 units (P<0·05) in mean change of PASI score
from baseline between two treatments mean to

you? Is the scale linear (i.e. does a PASI score of
30 mean “twice as bad” as a score of 15) as in
other continuous variables such as height and
weight? Should different components of these
scales be added or multiplied by extent? Does a
lot of psoriasis over the covered areas of the
body mean more distress than a little bit of
psoriasis on the backs of the hands and face?

Sensitive scales to amplify effects
There is a tendency for scales that are very
sensitive to change to amplify statistically
significant changes that may be clinically
irrelevant. Take for example the trial of 2%
minoxidil against placebo for androgenetic
alopecia in women.14 This study found a
statistically significant increase in non-vellus target
area hairs in the minoxidil-treated group versus the
vehicle-treated group after 32 weeks (P = 0·006),
although the “subjects discerned no difference”.
The study, which was otherwise well conducted,
should have concluded something along the lines
of, “something seems to be happening, but it is not
clinically useful yet”. However, the authors’
conclusion was that, “Two per cent minoxidil
appears to be effective in the treatment of female
androgenetic alopecia”. Effective for whom?

Too many scales, and too many
short-term studies
Given the profusion of scales used in dermatology
(there are at least 13 named and at least 30
unnamed scales in atopic eczema alone15), it is
quite easy to introduce bias by choosing a scale
which contains features that will enhance your
product when compared with competing
products. Introduction of a new scale is another
potential source of bias since they can increase
the likelihood of showing a treatment benefit.16

Lack of suitable long-term outcomes is another
problem frequently encountered in dermatology
clinical trials. For example, atopic eczema is a
long-term condition for most sufferers, yet of the
272 RCTs conducted to date, most have been
less than 6 weeks’ duration.12 Other factors such
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as frequency and duration of the remission are
key components in evaluating the value of
therapy. It is therefore important when reading a
trial report to think of the time frame for outcomes
as well as the type of outcome.

So what would I go for?
Although composite scales may be useful in the
early development of a drug in that they may
show that something is happening, the key
question within the framework of pursuing an
evidence-based prescription is whether something
useful is happening. Given the limitations of
quantitative composite scales in dermatology,
what should one look for in terms of outcomes
that can best inform practice? My starting
position would be to see what the patients who
participated in the trials thought of their
treatment, using simple measures such as
proportion of participants with “good or excellent”
response or other categorical measures such as
percentage cleared. Did the quality of life of the
patients improve? Although such measures are
subjective, is not such subjective distress the
precise treatment goal for many chronic skin
diseases with significant psychological effects?
Objective measures are of course also needed
alongside measures that help to generalise the
meaning of such subjective responses across
cultures, since it is possible that some cultural
groups may complain less about symptoms.
Objective measures are also more useful in
some diseases (for example to assess the
response of treatments for basal cell carcinoma).
Again, these need to be simple enough for most
physicians and their patients to understand, for
example the proportion of recurrences within
5 years rather than hazard ratios for first
recurrence.

3. Magnitude of treatment effects
How big?
Even if a trial yields a result which is clinically
meaningful, it is important to take the results of

that study one step further by asking yourself, “Is
the size of that benefit likely to be helpful for
my patient?”. Many trials report significant
differences in treatment responses that might
sound impressive at face value, yet when one
considers the magnitude of such benefits, they
are less exciting. Even when the study benefits
are of large magnitude, they may still not be
enough. Consider a patient with a facial port
wine stain who is treated by pulsed tunable dye
laser, and who achieves a 70% reduction in total
surface area involved. We might be impressed
by such a magnitude of gain, but if the patient is
still unhappy because he or she feels that the
stigma associated with the residual lesion is just
as disabling, or that the odd pattern of circular
pale holes left by the laser within the lesion
draws even more attention to it, then this is a
treatment failure.

Thus, it is crucial to consider not only if a
treatment is effective in a published report, but to
follow with the additional question of how
effective. It follows that an important part of the
discussion with the patient is to agree on what is
possible or not possible in terms of realistic
treatment objectives.

Number needed to treat
Because many interventions in medicine are of
only modest effect, their apparent benefit may
not be that noticeable after one has tried the
intervention on a few patients. One way to
understand the magnitude of benefit in relation to
baseline risk is to use the concept of “number
needed to treat” (NNT).17 This refers to the
number of patients that on average you would
need to treat in order to see one additional
success in the new treatment when compared
with standard treatment. NNT is calculated
simply as the reciprocal of the difference in
success rates between the treatments being
compared. Thus, a new treatment that results in
clearing of psoriasis in 40% of patients
compared with 30% for the conventional
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treatment translates to a risk difference of 10%
(40 − 30) and an NNT of 1/0·10 which equals 10.
In other words, one needs to treat 10 patients on
average in order to see on extra gain in terms of
clearance for the new treatment.

Patients’ versus physicians’ views regarding the
threshold for what might constitute a useful NNT
may differ significantly. Thus, in a study of
perspectives of physicians and patients on
anticoagulation for atrial fibrillation, patients
placed significantly more value on the avoidance
of bleeding than did doctors.18 Again, the
message here is not to think of NNT as belonging
exclusively to doctors – patients too need to be
incorporated into the decision-making process
of determining what is useful and important.

It is also important that the dermatologist and
patient decide for themselves as to what might
constitute a useful NNT, rather than blindly
accepting the sort of conventions that have been
derived from acute medicine where the stakes are
perhaps higher. So, although it may be perfectly
justifiable to treat 200 patients with a low dose,
aspiring to prevent one stroke, I would certainly not
be willing to work with such an NNT for a new
antibiotic if the gain was just one extra short-term
remission of acne. In a pressurised health service
I might even question the value of a new treatment
for plaque psoriasis with an NNT of 20. Perhaps
the opportunity costs associated with seeing the
extra 20 patients needed in order to achieve one
extra response from the new treatment could be
better spent discussing other treatment options
with them or assessing other new patients. Despite
these caveats, the NNT is a more useful tool than
measures of relative risk such as odds ratios to
translate the evidence back to the patient.

4. Adverse events
Trials are not a useful source of
rare but serious side-effects
As highlighted in Chapter 10, adverse events are
often overshadowed by emphasis of the positive

treatment benefits in clinical trials. Details of
reasons for withdrawals are frequently missing
altogether in trial reports, and failure to perform
an intention-to-treat analysis may compound this
because dropouts may be related to lack of
efficacy or to adverse events which are not
obviously related to the trial medication.19 Rare
side-effects are unlikely to show up in small
clinical trials and often emerge as subsequent
case reports or during post-marketing surveillance.
Simply stating that no serious liver problems
occurred in 100 patients taking traditional
Chinese herbs for atopic eczema is still
compatible with an upper 95% confidence limit
of 3% if a larger population were tested.20

Particular efforts should therefore be made to
scrutinise trials for a list of the frequency and
severity of adverse events, as discussed in
Chapter 10. As the events surrounding the
thalidomide tragedy remind us, caution should
be exercised when using new treatments
that have not been tested on thousands of
patients. Additional literature sources and post-
marketing surveillance studies need to be
scrutinised before one can reassure patients on
side-effect issues within a reasonable degree of
certainty.

Limitations of aggregate data
Just as for assessing treatment benefits,
aggregate data on side-effects can be
misleading. Thus, when comparing two types of
corticosteroids, one may find that the mean
decrease in skin thickness is similar in the two
groups. Yet, if by further scrutiny of the individual
data, one finds that two children in one group
developed skin thinning with noticeable visible
striae, then that might influence your decision
to use such treatment despite the relative
reassurance of the group means. Even when
such adverse events are very rare, this may be of
little comfort to the patient in the sense that it is
an all-or-nothing predetermined event. 
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Communicating risks
How to communicate risk presents its own
problems, with different conclusions being
reached by doctors and their patients depending
on how the information is presented in terms of
relative or absolute risk.21 Even when the risks
are understood, weighing up the pros and cons
of an intervention is a highly variable affair. Not
only does this depend on the type of information
presented to the patient, but also on the way the
information is presented. Thus, a doctor who
believes that a patient with psoriasis needs
ciclosporin A may play down the possibility of
permanent kidney damage by his or her body
language and by saying that he or she has
treated hundreds of patients without any
problem. However, for another patient who has
requested the same treatment, but for whom the
doctor considers ciclosporin A inappropriate, he
or she may use the very same potential adverse
event as a “threat” to dissuade the patient.

Weighing up risks and benefits
Combining the values of treatment benefits
versus risks for individual patients has been
tackled using approaches such as decision
analysis – a process whereby the sequential
choices faced by patents are made explicit.22

Patients are then invited to place their own
values on the various potential gains and losses.
These methods have been used extensively in
areas such as amniocentesis for detecting fetal
abnormalities, but less so in dermatology.23

Simplifications of a decision analysis approach
such as the likelihood of being helped or harmed
have been advocated by others.24

5. What are the patient’s values?
Values and belief models
Even if the external evidence suggests a good
treatment for your patient, he or she might have
a number of unforeseen reasons for choosing or
not choosing that treatment. Therefore, a

teenager who consults you with acne, whose
friend developed pigmentation of the gums
whilst taking minocycline, might initially refuse
that treatment option. This does not mean that, if
that drug is deemed to be the best choice in
those circumstances, the dermatologist does not
then go on to explain how rare such an event
really is in order to reach a joint decision with the
patient. Another patient with acne might come
back demanding treatment with isotretinoin
simply because his or her friend at school had
similar treatment with excellent long-term results
and tolerable side-effects. Again, although such
a declaration might influence the consultation,
this does not automatically mean that the
dermatologist will concede to such a request if he
or she feels that the treatment is not in the patient’s
best interest (for example very mild disease or a
history of several unplanned pregnancies). The
point here is that application of the best external
evidence requires a dialogue with the patient to
explore their values and expectations.

Sometimes, patients prefer to use something that
they perceive to be more “natural”, for example
evening primrose oil rather than synthetic topical
corticosteroids for atopic eczema. Sometimes
patients prefer to forgo pharmacological treatment
and instead undertake various measures to
manipulate their environment. Others just prefer
to take a few pills and forget about it. Some like
creams, others like ointments. Some people do
not wish to be involved in lengthy discussions of
treatment options if indeed they believe that their
doctor is the best person to help them choose a
treatment option. For example, a person with a
basal cell carcinoma may be happy to be
recommended surgical excision rather than
debate the 10 or so treatment options available
to treat such lesions. 

These issues of personal perception, belief
models, locus of control, and personal experience
only reveal themselves at the follow up
consultation with the patient. Although patients’
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treatment choices may at times appear to be at
odds with the external trial reports, patients are
human beings who have their own set of
preferences and values, and these need to be
respected and understood. Like the first patient
encounter, this area is where the art of healing
and science of medicine meet.25 Both the doctor
and their patient may indeed resort to various
“games” in order to achieve each other’s ulterior
motives.26

And if the treatment still does not work?
After agreeing on a treatment, a patient may return
saying that the treatment does not work. Having
explored obvious issues such as whether the
ointment ever reached the skin, and whether the
“allergic reaction” from topical benzoyl peroxide
was in fact a predictable irritant reaction which
could be circumvented by less frequent or
vigorous application, other treatment options are
often explored. If several treatments fail in a
particular patient, the patient may belong to a
subset with refractory disease, making it even
more difficult to generalise from clinical trials of
people with more responsive forms of the
disease. Dermatologists frequently face the
problem of trying several drugs in succession.
External trial evidence could be improved by
better descriptions of study participants in terms
of previous treatments and by means of
sequential RCTs that try different treatment
approaches following failure of a treatment.

Conclusions
Applying evidence back to patient is often the
most difficult and neglected step in the practice
of evidence-based dermatology. This step
requires consideration of several factors,
including an appraisal of the magnitude and
meaning of the treatment benefit and adverse
events in relation to the patient’s values and
preferences.27 Presenting the evidence back to
the patient is a complex process requiring good

communication skills and an appreciation of the
limitations of the generalisability of trial data in
terms of trial participants, relevance and size of
benefits.

Having illustrated the chapter with examples of
some of the difficulties in applying evidence to
individual patients, I would like to close with an
example of how easy and fruitful practising
evidence-based dermatology can be. I was
recently called to see a young woman with
cutaneous larva migrans that was causing
intense itching on her feet. My first-line treatment
would have been oral albendazole, probably
because I had been involved in writing up a case
series several years earlier.28 I was just about to
recommend this when I reminded myself to
practise what I preached by conducting a
search of Medline using the term “cutaneous
larva migrans” as a sensitive textword search. To
my surprise, I quickly found a small but good
RCT published in the American Journal of
Tropical Medicine and Hygiene (not a journal I
read every week) suggesting that a single 12 mg
dose of ivermectin was more effective than
albendazole.29 And so that is what I recommended.
The itching stopped within 24 hours and the
visible eruption was cleared within a few days.

References
1. Mant D. Can randomised trials inform clinical decisions

about individual patients? Lancet 1999;353:743–6.

2. Eypasch E. The individual patient and evidence-based

medicine – a conflict? Langenbecks Arch Surg 1999;384:

417–22.

3. Williams H. Dowling Oration 2001. Evidence-based

dermatology – a bridge too far? Clin Exp Dermatol

2001;26:714–24.

4. Dans AL, Dans LF, Guyatt GH, Richardson S. Users’ guides

to the medical literature: XIV. How to decide on the

applicability of clinical trial results to your patient. Evidence-

Based Medicine Working Group. JAMA 1998;279:545–9.

5. Li Wan Po, A. Dictionary of Evidence-based Medicine

Oxford: Radcliffe Medical Press, 1998:52.

83

Applying the evidence back to the patient



6. Roberts RJ, Casey D, Morgan DA, Petrovic M.

Comparison of wet combing with malathion for treatment

of head lice in the UK: a pragmatic randomised

controlled trial. Lancet 2000;356:540–4.

7. Virag R. Indications and early results of sildenafil (Viagra)

in erectile dysfunction. Urology 1999;54:1073–7.

8. Nikles CJ, Glasziou PP, Del Mar CB, Duggan CM.

Mitchell G. N of 1 trials. Practical tools for medication

management. Aust Fam Physician 2000;29:1108–12.

9. Lennard L. Therapeutic drug monitoring of cytotoxic

drugs. Br J Clin Pharmacol 2001;52 (Suppl 1):75S–87S.

10. Bakan D. The general and the aggregate: a

methodological distinction. Percept Mot Skills 1955;5:

211–12.

11. Straus SE, McAlister FA. Evidence-based medicine: a

commentary on common criticisms. Can Med Assoc J

2000;163:837–41.

12. Hoare C, Li Wan Po A, Williams H. Systematic review of

treatments for atopic eczema. Health Technol Assess

2000;4(37).

13. Charman C, Williams H. Outcome measures of disease

severity in atopic eczema. Arch Dermatol 2000;136: 763–9.

14. Olsen EA. Topical minoxidil in the treatment of

androgenetic alopecia in women. Cutis 1991;48:243–8.

15. Charman C, Williams HC. The problem of un-named scales

for measuring atopic eczema. J Invest Dermatol in press).

16. Marshall M, Lockwood A, Bradley C, Adams C, Joy C,

Fenton M. Unpublished rating scales: a major source of

bias in randomised controlled trials of treatments for

schizophrenia. Br J Psychiatry 2000;176:249–52.

17. Cook RJ, Sackett DL. The number needed to treat: a

clinically useful measure of treatment effect. BMJ

1995;310:452–4.

18. Devereaux PJ, Anderson DJ, Gardner MJ et al.

Differences between perspectives of physicians and

patients on anticoagulation in patients with atrial fibrillation:

an observational study. BMJ 2001;323:1218–22.

19. Hollis S, Campbell F. What is meant by intention to treat

analysis? Survey of published randomised controlled

trials. BMJ 1999;319:670–4.

20. Eypasch E, Lefering R, Kum CK, Troidl H. Probability of

adverse events that have not yet occurred: a statistical

reminder. BMJ 1995;311:619–20.

21. Levine M, Whelan T. Decision-making process-

communicating risk/benefits: is there an ideal technique?

J Natl Cancer Inst Monogr 2001;30:143–5.

22. Thornton JG, Lilford RJ, Johnson N. Decision analysis in

medicine. BMJ 1992;304:1099–103.

23. Ashcroft DM, Li Wan Po A, Williams HC, Griffiths CE. Cost-

effectiveness analysis of topical calcipotriol versus short-

contact dithranol in the treatment of mild to moderate

plaque psoriasis. Pharmacoeconomics 2000;18:469–76.

24. McAlister FA, Straus SE, Guyatt GH, Haynes RB. Users’

guides to the medical literature: XX. Integrating research

evidence with the care of the individual patient. Evidence-

Based Medicine Working Group. JAMA 2000;283:2829–36.

25. Gibbs S. Losing touch with the healing art: dermatology

and the decline of pastoral doctoring. J Am Acad

Dermatol 2000;43:875–8.

26. Cotterill JA. Dermatological games. Br J Dermatol

1981;105:311–20.

27. Johnson SR, Dunn BK, Anthony M. Defining benefits and

risks for SERMs in clinical trials and clinical practice. Ann

NY Acad Sci 2001;949:304–14.

28. Williams HC, Monk B. Creeping eruption stopped in its

tracks by albendazole. Clin Exp Derm 1989;14:355–6.

29. Caumes E, Carriere J, Datry A, Gaxotte P, Danis M,

Gentilini M. A randomized trial of ivermectin versus

albendazole for the treatment of cutaneous larva migrans.

Am J Trop Med Hygiene 1993;49:641–4.

84

Evidence-based Dermatology



Part 3: The evidence

Section A: Common inflammatory skin diseases

Editor: Luigi Naldi

Additional chapters including Chronic urticaria, Cicatrical pemphigoid
and Epidermolysis bullosa acquisita are published on the book website

http://www.evidbasedderm.com.





Background
Definition
Acne vulgaris is a pervasive disease of the
pilosebaceous follicles of the skin, which are
located on the face, back and chest. The disease
has a range of clinical expression and can be
classified according to the predominant lesion type.

• Non-inflammatory or comedonal acne is
primarily composed of open comedones
(blackheads) and closed comedones
(whiteheads) with little or no inflammatory
involvement.

• Inflammatory acne is characterised by
inflamed lesions (pustules, papules and
nodules) and can be further subdivided into
papulopustular, nodular and conglobate
depending on the predominant lesion type. 

• Conglobate acne is characterised by clusters
of lesions joined by sinus tracts. The older
term nodulo-cystic acne is less used as it is
accepted that the cysts are actually
abscesses or granulomas.1

Incidence/prevalence
Estimates of the overall prevalence vary
considerably and depend on the study
populations and epidemiological methodology
used. The disease is probably best defined by a
continuum of severity, along which all members
of the adolescent population are placed; it is
estimated that up to 30% of teenagers have
acne of sufficient severity to warrant medical
treatment.1 An increasing number of women in

their twenties develop late-onset acne and
surveys of adults over the age of 25 years have
reported prevalence of 22% in males and 40% in
females.2,3

Aetiology/risk factors
Although the exact aetiological mechanism is
unknown, it is accepted that acne is the result of
the interaction of several processes, which
centre on pathological changes in the
pilosebaceous duct (PSD) in response to an as
yet unidentified trigger mechanism. Thickening of
the follicular stratum corneum (hypercornification)
leads to blockage and accumulation of sebum,
which is produced in large quantities in response
to the androgen surges that accompany puberty.
The resident skin commensal Propionibacterium
acnes then proliferates in the lipid-rich
sebaceous follicles and there is a build up of
bacteria and their metabolites, sebum and dead
cellular material. This cannot be discharged
because of the blockage at the follicle opening
and there is therefore an inflammatory response.
The extent and duration of the inflammation, and
hence the severity of the acne, may be
determined by individual variation in the immune
response to P. acnes, its metabolic products or
any component of the blocked PSD contents.
The relative roles of the various contributory
factors will also differ between individuals and
possibly between sites in any individual.

The onset of acne is generally associated with
adrenarche, although androgen markers and
mild comedonal acne have been detected in

13
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children under 10 years of age,4,5 particularly in
girls who have an earlier onset of puberty.6

Although the overall incidence tends to be
equivalent in both sexes, with the peak rates
occurring at 17 years of age,7 boys tend to have
more severe disease.8 There is no evidence that
ethnic or racial differences influence the
development of acne, although Caucasians have
been reported to have a higher incidence of
disease.9 Whilst genetic factors are also thought
to influence susceptibility to acne,10,11 the mode
of inheritance has not been determined.

Prognosis
Most cases of acne clear spontaneously as an
individual passes through adolescence and into
their twenties. The reason for this is as yet
undetermined, as there is no concurrent reduction
in sebum production or change in its lipid
composition. There are, however, two forms
of post-adolescent acne in which the disease is
evident in adulthood. Persistent acne commences
in adolescence but does not resolve and is
generally resistant to antibiotic therapy.
Conversely, late-onset acne is generally less
severe, evolves more commonly in women after
25 years of age, and has been linked to
abnormalities in plasma androgens.11,12

The total burden of acne extends beyond
financial costs; the impact on the individual can
be devastating as the disease occurs at an age
when its effects are acutely felt. Depression and
anxiety are clearly linked to severe acne, and
personality and self-esteem issues may arise
that can have long-lasting effects on functioning
as an adult. It has also been reported that acne
patients have higher rates of unemployment, and
the disease has been linked to suicide.13

Aims of treatment
Treatment aims to alleviate symptoms and
accelerate healing of lesions in the short term and

in the longer term to limit disease activity, scarring
and the impact of the disease on quality of life.

The large number of treatment options available
act by correcting one or more of the mediating
factors that have been implicated in the
pathogenesis of acne, and are commonly classified
according to their route of delivery and mode of
action. It is difficult to define an optimum treatment
strategy because there is wide variation between
individuals in response; finding the most suitable
treatment is therefore a matter of trial and error.
The comparative data on various therapies are
limited and individual trials have obtained
contradictory results, largely because of
inadequate trial design and unfair comparisons in
terms of dosage. Isotretinoin is the only acne
treatment that can induce persistent remissions,
but it is often unacceptable to patients because it
has severe adverse effects. All other acne
treatments are palliative and whilst improvement
of symptoms and control of disease progression is
possible, they need to be taken for prolonged
periods.

Relevant outcomes
Disease severity is assessed by a visual
assessment of the number of lesions and extent
of disease. Although numerous visual assessment
methods of varying complexity exist, at the basic
level they can be subdivided into grades or
counts. In both cases, there are three levels at
which assessment can be made:

1. an overall or ‘global’ evaluation
2. subdivision according to the predominant

morphological component (i.e. inflammatory
or non-inflammatory)

3. separate evaluations of each individual
lesion type, for example comedones,
papules and pustules.

Results are generally expressed as an absolute
or percentage change from onset of therapy and
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are commonly transformed to give the numbers
of individuals attaining a given level of
improvement, for example 50%.

Other important outcomes for the evaluation of
therapy are changes in quality of life, scarring,
patient satisfaction, tolerability and adverse
events, speed of action and treatment-free
interval.

Search methods
Evidence was reviewed according to the
hierarchy of evidence whereby systematic
reviews of randomised controlled trials (RCTs)
are accepted as the most robust evidence,
followed by individual RCTs. The primary source
of evidence was therefore a recent systematic
review of all acne therapies, prepared for the
Agency for Healthcare Research and Quality
(AHRQ).14 This was supplemented by evidence
located by searches in the following databases:
Cochrane Library (Issue 1 2002), Cochrane Skin
Group Specialist Trial Register, Medline (1966 to
February 2002) and Embase (1980 to February
2002). An initial filter was applied to locate all
acne trials [((study or trial) and acne).mp] and
then more specific terms were applied within
this set for individual interventions. No
exclusions on the basis of language or study
type were made.

QUESTIONS 

Is there any evidence to support the routine
use of skin cleansers and/or abrasives in the
management of mild-to-moderate acne?

The impact of detergent bases on the control of
sebum has not been ascertained, although it has
been hypothesised that removal of sebum may
enhance the activity of topically applied
antibacterials. There is also controversy as to
whether exfoliation using abrasives clears
blocked PSDs and speeds up lesion healing, or
whether associated irritancy and drying may

aggravate inflamed skin. Antibacterial agents
reduce surface bacteria, but there is little
evidence to suggest that they penetrate the PSD.

Efficacy
The AHRQ review included four relevant
RCTs15–17 and additional searches provided
three others.18–20 Five of the studies were double
blind (Table 13.1); only two studies enrolled
more than 100 patients.

The largest RCT showed that an acidic soap-free
syndet was less irritant than soap and reduced
both inflamed lesions (IL) and non-inflamed
lesions (NIL) in 120 patients with mild acne who
were not taking any other anti-acne medication.16

There were no significant differences between
the groups, although the individuals using soap
experienced a mean increase in both NIL and IL
over 12 weeks and 23/57 experienced irritation,
compared with 1/57 in the soap-free group.

Cleansers containing the antibacterial
hexachlorophene produced improvement in
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equivalent numbers of patients to triclosan in a
12-week crossover trial with 34 patients,15

although no wash-out period was permitted.
Eleven patients experienced local reactions to
triclosan and nine to hexachlorophene;
hexachlorophene is now not recommended.
Chlorhexidine was shown to produce equivalent
significant reductions in NIL and IL in 50 patients
with moderate acne when compared with 5%
benzoyl peroxide at 12 weeks. It also produced
significantly greater reductions in IL and NIL than
those treated with the vehicle alone in 110
individuals, again at 12 weeks.20

In individuals treated with tetracycline, 500 mg
twice daily, additional use of antibacterial soap in
a 4-week period offered no benefit over use of
normal soap. However, it was shown to
significantly reduce the incidence of acne flare in
responders to 4-week tetracycline therapy in a
90-day follow up (13/30 flared v 22/31).19

After 12–14 weeks’ use in a double-blind RCT,
povidone-iodine skin cleanser improved 9/10
patients with mild acne, compared with 3/7 in the
vehicle group. The results are invalidated
however by the high losses to follow up.17 The
results in a second group of patients with more
severe acne who also received tetracycline,
250 mg once or twice daily, were equivocal
(10/13 compared with 12/14).17 Only one case of
mild itching was experienced.

The addition of abrasives to a combination of
sulphur and salicylic acid in a split-half-face
study in 44 patients did not show any difference
in either efficacy or tolerability after 8 weeks. The
potential for the effects of the active ingredients
to mask all other effects must be considered.18

One split-face study evaluated the use of
additional abrasion to 5% benzoyl peroxide
therapy but there were no intergroup
comparisons to validate the authors’ claim that
the side of the face treated with abrasion showed
better results.21

Adverse effects
Soaps are of alkaline pH and are known irritants,
causing itching, dryness and redness; acidic
soap-free cleansers may therefore be
preferential. Aggressive use of abrasives may
irritate skin and for that reason common sense
suggests that they should not be used in
conjunction with topical agents such as benzoyl
peroxide, which sensitise the skin, unless
tolerance has initially been demonstrated.
Dermatological reactions are idiosyncratic and
cannot be predicted and the patient should be
advised to discontinue use immediately if
irritation develops. Like any topical agent, it is
possible that antibacterial cleansers and
abrasives are less suitable in individuals with
sensitive skin. The literature does not support a
link between the use of topical antimicrobials
and the emergence of antiseptic or antibiotic
resistance.22

Comment
The number of propionibacteria on the skin
surface is increased by soap and decreased by
synthetic detergents.23 This may be due to the
changes in skin pH, which is increased by
soap.23 There is no evidence either for or against
the use of abrasive agents either alone or in
combination with topical treatments. There is
evidence to suggest that antibacterial skin
cleansers may be effective in the management of
mild acne,17 and may produce similar outcomes
to benzoyl peroxide in moderate acne.20

However, the long-term benefits of “step-up”
management strategies versus aggressive
therapy from onset have not been examined.
There is no evidence that antibacterial cleansers
offer additional benefits when used in
conjunction with oral antibiotics in individuals
with more severe acne, but they may help
maintain improvement following termination of
antibiotic therapy.19 The impact of increased
contact time during washing has not been
examined.
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Implications for clinical practice
In individuals with mild acne whose disease is
not adversely affecting their quality of life,
antibacterial washes should be considered in the
choice of first-line management strategies in
step-up approaches. They should also be
considered in the maintenance of patients who
have ceased therapy following response. They
should not be prescribed routinely in patients
who are receiving more aggressive therapy as
there is no evidence of any additional benefit.
Alkaline syndet bars may be preferential to soap
in skin care routines.

What is the role of topical non-antibiotic
agents in the treatment of mild primarily non-
inflammatory acne?

Mild acne consisting of open and closed
comedones with a few inflammatory lesions is
commonly treated with topical agents. A number
of options have been shown to be effective in
placebo-controlled RCTs, and all can be used
either alone or in combination. Options include
the topical retinoids (isotretinoin, tretinoin and
adapalene), benzoyl peroxide, salicylic acid and
azelaic acid. Topical antibiotic agents are
discussed in the next question.

Topical retinoids 
Topical retinoids reduce abnormal growth and
development of keratinocytes within the PSD.
This inhibits microcomedone formation and
therefore subsequently reduces the number of
comedones and inflamed lesions.

Efficacy
Evidence for the efficacy of topical retinoids was
available from two systematic reviews,14,24 which
examined 20 RCTs and split-face studies.25–43

Two further studies were located through
searching44,45 (See Web Table 13.1). Focusing

only on comparisons that had at least two RCTs
of acceptable quality showing moderate-to-
strong statistical evidence, the authors of the
AHRQ review concluded that 0·1% adapalene
and 0·025% tretinoin were equally efficacious
and that motretinide and tretinoin were equally
effective. The second review24 evaluated five
RCTs of 0·1% adapalene gel versus 0·025%
tretinoin.29–31,34,46 All RCTs were investigator blind
and a total of 900 individuals with mild-to-
moderate acne were enrolled. Using data
collected from intention-to-treat (ITT) analyses,
equivalent efficacy against total lesion counts
was demonstrated, with adapalene showing
greater activity at 1 week.

Further examination of the results show that of
the six RCTs that presented data,29,30,33,34,46 mean
percentage reductions in NIL ranged from 46%
to 83% in the 0·1% adapalene group and from
33% to 83% in the 0·025% tretinoin group at 12
weeks. Percentage reductions in IL were 48–69%
and 38–71%, respectively. Higher-strength
adapalene (0·5%) was investigated in one 25-
patient split-face study and was shown to have
greater activity than 0·1% adapalene against
both IL and NIL, but was associated with more
erythema.45 Two strengths of adapalene (0·1%
and 0·03%) were evaluated in three studies
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enrolling a total of 186 patients with mild-to-
severe acne.28,29,47 The higher strength produced
greater reductions in IL and NIL counts but was
associated with more irritation.

Little comparative data for retinoids against other
agents were retrieved. In 77 patients with mild-
to-moderate acne, 0·05% isotretinoin applied
twice daily was slightly less effective than 5%
benzoyl peroxide against IL and NIL and was
slower to resolve IL.42 The results for tretinoin
against benzoyl peroxide48–50 were equivocal
and there were no differences in the rate of
adverse events.

Adverse effects
Topical retinoids induce local reactions and
should be discontinued if the reaction is severe.
All studies presenting data suggested that 0·1%
adapalene causes less local irritation than
0·025% tretinoin45 and that the rate of local
reactions of both agents increases with
concentration.28,29,45,47,51 Retinoids increase the
sensitivity of skin to UV light and should therefore
be applied at night and washed off in the morning.
Rarely eye irritation, oedema and blistering of the
skin occur, and hypopigmentation may result
from tretinoin use.

Comment
There remains uncertainty as to whether
retinoids applied topically cause birth defects,
and whilst minimal absorption has been
demonstrated following topical application,52 it is
recommended that they are not used during
pregnancy or by women of child-bearing age
who are not taking adequate contraceptive
precautions.

Implications for practice
The comoedolytic action of topical retinoids
suggests that they should be used in the

treatment of mild acne. However, as this activity
halts subsequent lesion formation, they are also
suitable for moderate-to-severe acne and can be
used in conjunction with topical and oral
antibiotics. Benzoyl peroxide inactivates
tretinoin, so the two agents should not be applied
simultaneously; if used in combination, one
should be applied in the morning and one at
night. All topical retinoids cause local sensitivity
reactions that appear to be less common with
adapalene. To limit local sensitivity, topical
retinoid therapy should start at a lower strength
applied every third night and increase gradually. 

Benzoyl peroxide
The lipid solubility of benzoyl peroxide allows it to
penetrate the PSD. It has comoedolytic, anti-
inflammatory and bactericidal activity and is
therefore suitable for management of individuals
with mild inflammatory or mixed acne. It can be
bought over the counter from pharmacies and is
available in a number of formulations, in
strengths of 2·5–10%.

Efficacy 
The AHRQ systematic review14 examined seven
placebo-controlled RCTs in patients with mild-
to-severe acne42,53–58 (see Web Table 13.2).
Changes in both NIL and IL were consistently
significantly superior in the active group. Two
RCTs reported mean reductions in lesion counts
with 5% benzoyl peroxide: 52% and 60% for IL
and 30% and 52% for NIL.42,55 The reductions in
the vehicle comparator arms were less than 10%
in each case. Four RCTs compared different
dosages of benzoyl peroxide48,53,59 and no
evidence was located to support a
dose–response effect (Table 13.2).

Three RCTs compared topical tretinoin with 5%
benzoyl peroxide.49,50,60 Tretinoin was shown to
be more effective against NIL up to 12 weeks,
but benzoyl peroxide had a greater impact on IL.

94

Evidence-based Dermatology



Ta
b

le
 1

3.
2

B
en

zo
yl

 p
er

ox
id

e 
(B

P
) 

d
os

e 
re

sp
on

se
 r

an
d

om
is

ed
 c

on
tr

ol
le

d
 tr

ia
ls

A
ut

ho
r

C
om

p
ar

at
or

s
N

um
b

er
S

ev
er

ity
D

ur
at

io
n

B
lin

d
in

g
O

ut
co

m
es

C
om

m
en

ts

M
ill

s 
et

 a
l. 

19
86

(2
)53

M
ill

s 
et

 a
l. 

19
86

(3
)53

Y
on

g
 1

97
959

H
an

d
oj

o 
19

79
48

M
ar

sd
en

 1
98

517
4

Fr
ya

nd
 a

nd
 J

ak
ob

se
n

19
86

20
2

1.
 B

P
 2

·5
%

2.
 B

P
 5

%

1.
 B

P
 1

0%

2.
 B

P
 2

·5
%

1.
 B

P
 2

·5
%

2.
 B

P
 5

 %

1.
 T

re
tin

oi
n 

0·
05

%

2.
 B

P
 5

%
 

3.
 B

P
 1

0%

4.
 T

re
tin

oi
n 

0·
05

%
/

B
P

 5
 %

5.
 T

re
tin

oi
n 

0·
05

%
/

B
P

 1
0%

1.
 B

P
 5

%

2.
 B

P
 5

%
/0

·5
 g

 O
T

3.
 B

P
 5

%
/1

 g
 O

T

4.
 B

P
 5

%
/1

·5
 g

 O
T

1.
 B

P
 5

%
 (

al
co

ho
l)

2.
 B

P
 5

%
 (

w
at

er
)

53 50

20
0

25
0 82 48

1/
2

1/
2

1/
2/

3

1/
2/

3

1/
2/

3

–

8 8

4–
18 10 16 8

P
, A

P
, A 0 0 A P
, A

E
q

ui
va

le
nt

 e
ffi

ca
cy

 a
nd

 b
ur

ni
ng

, p
ee

lin
g

an
d

 e
ry

th
em

aI

IL
: 5

6%
 v

58
%

 r
ed

uc
tio

n

E
q

ui
va

le
nt

 e
ffi

ca
cy

 b
ut

 1
0%

 m
or

e 
b

ur
ni

ng
,

er
yt

he
m

a 
an

d
 p

ee
lin

g

IL
: 4

5%
 v

47
%

 r
ed

uc
tio

n

>
50

%
 r

ed
uc

tio
n 

in
 le

si
on

 c
ou

nt
s

64
/9

6 
v

74
/9

8 
(n

o 
S

S
D

);
 e

ry
th

em
a

45
 v

50
; d

es
q

ua
m

at
io

n 
22

 v
28

;

itc
hi

ng
/b

ur
ni

ng
 1

6 
v

10
; n

o 
S

S
D

ov
er

al
l

O
ve

ra
ll 

ch
an

g
e 

g
re

at
er

 in
 5

%
 c

om
b

in
at

io
n

g
ro

up
; r

at
e 

of
 lo

ca
l i

nt
ol

er
an

ce
 2

0%

b
ot

h 
g

ro
up

s 
b

ut
 g

re
at

er
 in

 1
0%

 g
ro

up
; 

>
50

%
 r

ed
uc

tio
n 

in
 N

IL
: 3

4/
47

 v
37

/4
5

v
33

/4
7 

v
45

/5
0 

v
44

/5
0

>
50

%
 r

ed
uc

tio
n 

in
 IL

: 2
7/

36
 v

34
/4

2 
v

28
/4

1 
v

34
/4

4 
v

39
/4

9;

no
 S

S
D

 b
et

w
ee

n 
B

P
 c

on
ce

nt
ra

tio
ns

P
at

ie
nt

 a
d

eq
ua

te
 r

es
p

on
se

: 2
/2

3 
v

6/
24

v
8/

19
 v

12
/1

7;

10
 B

P
 p

at
ie

nt
s 

lo
ca

l i
nt

ol
er

an
ce

;

IL
: 5

6 
v

70
 v

75
%

 v
78

%
 r

ed
uc

tio
n

N
o 

d
iff

er
en

ce
 in

 c
lin

ic
al

 e
ffe

ct
 b

ut
 le

ss

irr
ita

tio
n 

in
 w

at
er

-b
as

ed
 p

re
p

ar
at

io
n

2 
LT

F;
 n

ot
 c

le
ar

 if
 r

an
d

om
is

ed

N
o 

LT
F;

 n
ot

 c
le

ar
 if

 r
an

d
om

is
ed

6 
LT

F,
 a

rm
s 

no
t c

om
p

ar
ab

le
; A

si
an

p
op

ul
at

io
n;

 tw
ic

e-
d

ai
ly

 a
p

p
lic

at
io

n;

V
ar

ia
b

le
 d

ur
at

io
n 

of
 tr

ea
tm

en
t

11
 L

TF
; n

ot
 IT

T;
 4

7 
p

at
ie

nt
s

ne
ed

ed
 a

lte
ra

tio
ns

 d
ue

 to
 a

d
ve

rs
e

re
ac

tio
ns

A
ss

um
e 

ra
nd

om
is

ed
 b

ut
 n

ot

st
at

ed
; p

re
vi

ou
s 

fa
ilu

re
 to

tr
ea

tm
en

t; 
10

 L
TF

; n
ot

 IT
T

A
b

st
ra

ct
 o

nl
y

N
um

b
er

, n
um

b
er

 o
f p

at
ie

nt
s 

en
ro

lle
d

; s
ev

er
ity

 (
1 

=
m

ild
; 2

 =
m

od
er

at
e;

 3
 =

se
ve

re
);

 d
ur

at
io

n 
(w

ee
ks

);
 b

lin
d

in
g

 (
0 

=
op

en
; A

 =
as

se
ss

or
; P

 =
p

at
ie

nt
);

 L
TF

, l
os

t t
o 

fo
llo

w
 u

p
; I

TT
, i

nt
en

tio
n-

to
-

tr
ea

t; 
(N

)I
L,

 (
no

n)
-in

fla
m

ed
 le

si
on

s;
 S

S
D

, s
ta

tis
tic

al
ly

 s
ig

ni
fic

an
t d

iff
er

en
ce



Compared with topical 0·05% isotretinoin, 5%
benzoyl peroxide had a greater effect on IL at
8 weeks but not 12 weeks and a similar effect on
NIL at all time points in 77 patients with mild-
to-moderate acne42; 5% benzoyl peroxide has
similar efficacy to 20% azelaic acid in mild
acne.61

Adverse effects
Benzoyl peroxide is commonly associated with
local irritation that presents as erythema,
peeling, dryness, burning, stinging, itching and
soreness. Use of an emollient or water-based gel
may reduce these reactions. Allergic contact
dermatitis, characterised by erythema, small
papules and pruritus, may occur rarely. RCT
evidence shows that the side-effect profile of a
2·5% preparation is similar to that of 5%53,59 and
less than 10% preparations.53 Combinations of
benzoyl peroxide with antibiotics are unstable
because of degradation of the antibiotic by
benzoyl peroxide. Benzoyl peroxide will bleach
hair and fabrics and patients should therefore be
counselled accordingly. It is safe for use during
pregnancy. There have been concerns that
benzoyl peroxide may promote skin cancer62,63

but these have been refuted.64

Comment
A major concern with the continued use of
antibiotics, topical and oral, is the promotion of
P. acnes resistance. Benzoyl peroxide has a
broad-spectrum bactericidal action, which does
not select for resistance during long-term use.
It is therefore recommended that it is used
intermittently during courses of antibiotics to
eliminate any resistant propionibacteria.65,66

Implications for practice
Benzoyl peroxide is an effective treatment
for mild-to-moderate acne vulgaris as a result
of its activity against both IL and NIL. Some

individuals find benzoyl peroxide to be
highly irritant on initial application. Tolerance
is generally developed with prolonged
exposure and individuals should be counselled
accordingly. Low-strength benzoyl peroxide is
recommended as higher strengths are more
irritant and there is no evidence to suggest that
10% in general is more effective than 5%. It is
common practice for patients to apply benzoyl
peroxide to individual lesions alone; clinicians
should advise patients to apply it in a thin layer
to all areas to prevent the formation of new
lesions.

Salicylic acid
Salicylic acid is an exfoliant and chemical irritant.

Efficacy
The AHRQ review14 located three RCTs
(Table 13.3).66–68 The largest study found 2%
salicylic acid to be more effective against
all lesion types than the alcoholic lotion vehicle
at 12 weeks in 114 paired individuals with
mild-to-moderate acne.66 The second study
enrolled 30 individuals and had major losses
to follow up;68 1·5 % salicylic acid was more
beneficial than placebo. One further cross-
over RCT in 30 individuals with mild acne
compared a 2% cleanser with 10% benzoyl
peroxide facial wash; neither product was
therefore in prolonged contact with the skin.67

The results of the study cannot be considered
as valid evidence, however, because the trial
was only 4 weeks in total and there was
no wash-out period between the 2-week
treatment periods.

Adverse effects
Salicylic acid is known to cause skin irritation that
presents as erythema, dryness and peeling; this
was evident in the RCT evidence located.
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Implications for practice
There is no evidence to support the routine use
of salicylic acid in preference to other topical
therapies.

Azelaic acid
Azelaic acid has been shown to normalise the
increased keratinocyte production and
keratinisation associated with acne and to inhibit
P. acnes.69 A direct anti-inflammatory effect has
also been demonstrated.70

Efficacy
The AHRQ review14 located eight RCTs of azelaic
acid in mild-to-moderate acne (see Web Table
13.3). The comparators used were placebo,71

vehicle,72 benzoyl peroxide,61 tretinoin,72 oral
tetracycline73,74 and in combination with glycolic
acid versus tretinoin.75 One further RCT
published in German evaluated its efficacy
against 2% erythromycin.76,77

In papulopustular acne 20% azelaic acid has
similar efficacy at 5 or 6 months to 0·05%
tretinoin,72 5% benzoyl peroxide,61 2% topical
erythromycin77 and oral tetracycline 1 g/day,73,74

with consistent percentage reductions in median
IL of 80–84%. Across the studies, good-to-
excellent improvement occurred in 71–82% of
individuals. In comedonal acne 20% azelaic acid
has similar activity to 0·05% topical isotretinoin,
with 79% and 82% reduction in comedonal
counts, respectively, and good or excellent
improvement in 59% and 63% of the 289 patients
at 6 months.72

Adverse effects
In common with other topical agents, azelaic
acid induces cutaneous reactions, which occur
in approximately one-third of individuals.77 The
incidence is highest in the first four weeks of
therapy and, in the RCTs examined, only 5–10%

of reactions were categorised as “marked”. In
the clinical studies, which also included post-
marketing evaluations, 0–5% of individuals
experienced scaling, 5–23% burning and
13–29% itching. Azelaic acid is not known to
cause photosensitivity and sublethal doses do
not promote P. acnes resistance.78 Azelaic acid
is better tolerated than benzoyl peroxide,61 and
tretinoin72,75 and it does not bleach clothing
or hair. It is used in hyperpigmentary skin
disorders, but has not been shown to have
depigmentatory effects in acne patients77

suggesting that it preferentially targets abnormal
melanocytes.

Comments
There are no known incompatibilities between
azelaic acid and other topical anti-acne agents.

Implications for practice
Azelaic acid has been shown to be an effective
therapy in mild-to-moderate papulopustular acne
and to be as effective as 0·05% isotretinoin in
comedonal acne. The onset of action is slower
than that seen with benzoyl peroxide. Azelaic
acid can be used less sparingly than isotretinoin –
2·5 cm of cream should be applied to the face.
Patients should be counselled to expect
a delayed response. Anecdotal reports have
suggested that azelaic acid may reduce the
incidence of post-inflammatory hyperpigmentation,
which is possibly attributable to its activity
on abnormal melanocytes.79 Darker skinned
patients should be monitored for signs of
hypopigmentation.

Summary
All of the agents reviewed have been shown
to be effective in the treatment of mild and
moderate acne vulgaris. There is very little data
to support the use of one agent over another and
there has only been one RCT of use of the agents
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in combination, which showed that benzoyl
peroxide and tretinoin in combination are
superior to either agent alone.48 Adapalene has
been shown to be better tolerated than tretinoin,
and the RCT evidence reviewed suggests that
azelaic acid may be better tolerated overall than
other agents, but there will be considerable
variation between individual patients. A number
of RCTs compare these agents against and in
combination with topical antibiotics; these are
considered in the next section.

What is the role of antibiotics in the
management of acne vulgaris?

The role of antibiotics in the management of acne
is still debated, and although much evidence has
been collected on the efficacy of individual agents,
there is very little good-quality comparative data.
Oral antibiotics were used initially in the 1950s
because it was assumed that acne occurred as a
result of bacterial infection. Whilst activity against
P. acnes has been clearly demonstrated, there is
evidence of an anti-inflammatory effect,80 which is
still being investigated.

A number of oral antibiotics have been used
to treat acne but are no longer used because
of their side-effects; clindamycin and lincomycin
are associated with an increased risk of
pseudomembranous colitis; dimethylchlortetra-
cycline (demeclocycline) induces phototoxic
skin reactions and causes dose-dependent
nephrogenic diabetes insipidus; and co-
trimoxazole is associated with blood dyscrasias.
This section therefore focuses on erythromycin,
tetracycline, oxytetracycline, minocycline,
doxycycline, lymecycline and trimethoprim.

Two systematic reviews provided evidence on
the role of antibiotics.14,81 The conclusions of the
AHRQ review are based only on comparisons,
where there are at least two trials of acceptable
quality showing moderate-to-strong statistical

evidence for a clinically meaningful endpoint and
effect. Of the oral antibiotics, only clear evidence
was located for tetracycline. Topical clindamycin
and erythromycin were shown to be superior
to vehicle in the treatment of mild-to-moderate
acne and topical tetracycline was shown to
be of no benefit. The Cochrane Review81 of
minocycline examined 27 RCTs and concluded
that whilst minocycline is likely to produce similar
outcomes to other first- and second-generation
tetracyclines, it should not be used as a first-line
agent because of uncertainty over its safety and
higher cost compared with older tetracyclines.
There was no evidence to suggest that it is
superior to other tetracyclines and its efficacy
relative to other acne therapies could not be
reliably determined because of inadequacies in
the studies examined.

Oral antibiotics
The AHRQ report reviewed 11 placebo-controlled
trials of oral antibiotics82–92 and two others were
located by searches93,94 (see Web Table 13.4).
All but two RCTs investigated tetracycline; one
evaluated minocycline83 and one doxycycline.95

All were double blind and most included patients
with moderate-to-severe acne. Only three
provided data at 12 weeks or more85,88,89 and only
three included more than 50 patients in each
arm.89,91,93 Tetracycline at total daily doses of
500 mg and 1 g was consistently superior to
placebo in terms of overall grade and reduction
in IL. The only data on NIL was from the
doxycycline RCT,95 which indicated comparable
efficacy at 4 weeks, but this is to be expected
given the delayed onset of activity associated
with oral antibiotics.

Nine head-to-head RCTs of the currently used
oral antibiotics were included in the AHRQ
review96–104 and the Cochrane review located a
further nine105–113 (see Web Table 13.5). The
majority of the trials had problems with design
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and execution. No oral antibiotic was demonstrated
to be superior to another, although equivalence
cannot be conclusively stated as no study was
adequately powered to demonstrate it. Percentage
reductions in IL were consistently greater than 50%
at 12 weeks. Percentage reductions in NIL were
more variable, with only two RCTs showing more
than 50% reductions at 12 weeks.110,113 The results
consistently showed an improvement in 70–90% of
individuals at 12 weeks.

Topical antibiotics
The AHRQ review located 31 RCTs comparing
a topical antibiotic with its vehicle and a further
six RCTs were located by independent
searches (see Web Table 13.6). Nine of the
RCTs also included other comparators. The
antibiotics investigated were clindamycin (12
RCTs),58,90,91,114–122 erythromycin (13 RCTs),123–130

erythromycin/zinc (three RCTs),92,131,132 2%
fusidic acid (two RCTs),133,134 meclocycline,135

metronidazole,136 triclosan137 and tetracycline
(three RCTs).87–89 In the studies for which details
were available, all but one study used twice-daily
application.58 Many of the studies were
underpowered to conclusively state that there
were no significant differences between the
comparators.

The AHRQ review concluded that although
clindamycin tended to produce greater
reductions in IL than its vehicle, the results were
rarely statistically significant; global measures
more consistently indicated superiority to
placebo. The evidence available does not
support the effectiveness of clindamycin against
NIL. Erythromycin similarly had a greater impact
on IL. Fusidic acid was shown to be more active
than vehicle against IL at 6 weeks in one study
but not at 12 weeks in a second study, which
also did not show any difference in its activity
against NIL. The two meclocycline studies also
showed decreases in IL, with no data for NIL.
The 0·75% metronidazole RCT showed that it

was no more active than placebo in mild-to-
moderate acne, neither producing statistically
significant reductions in IL or NIL. The three
tetracycline RCTs demonstrated that 0·5%
tetracycline was approximately 50% more active
than vehicle in terms of change in acne grade
from baseline, although no intergroup statistical
analyses were performed. Only one trial
provided data on differential lesion counts; the
results suggested that again tetracycline was
active against IL but not NIL. In the larger RCTs
a 55–60% mean reduction in IL was consistently
seen at 12 weeks.14

The AHRQ review located 14 head-to-head trials
of topical antibiotics (see Web Table 13.7). There
were no differences in efficacy between
clindamycin hydrochloride and phosphate,117,118,122

or between different formulations121,138,139 in the
six RCTs examined. Four large RCTS132,140–142

and one smaller study143 compared clindamycin
and erythromycin; all enrolled subjects had mild-
to-severe acne. Several of the trials reported
differences between the topical antibiotics for
certain outcomes at certain time points, but there
were no overall consistent differences. In
comparison with tetracycline of unspecified
concentration, the two located studies144,145

reported insignificant or inconsistent differences
in lesion counts. However, both trials
demonstrated a significant difference in favour of
clindamycin in the overall measures of acne
severity or improvement. No difference between
clindamycin and nicotinamide was shown in the
RCT located, but it was underpowered to
conclusively state equivalence.146

Oral versus topical antibiotics
The two systematic reviews located also
provided comparative data on the use of oral
versus topical antibiotics.14,81 A number of other
non-systematic reviews and individual RCTs
were also located, giving a total of 20
studies,127,147–159 six of which also included a
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placebo control arm.87–92 (see Web Table 13.8).
Twelve used double-dummy designs to maintain
blinding. Oral antibiotics have a delayed onset of
activity; therefore studies of shorter duration may
be biased in favour of the topical agent.

The evidence from three RCTs suggests that
minocycline, 50 mg twice daily, produces
comparable results against both NIL and IL as 1%
clindamycin applied twice daily.153–155 The trials
enrolled fewer than 100 patients and were therefore
underpowered to conclusively state equivalence.

Six RCTs compared oral tetracycline 250 mg
twice daily with 1% clindamycin twice
daily.90,91,127,147–149 Only one RCT was longer than
8 weeks duration149 and only one study was
adequately powered (305 patients) but was of
inadequate duration.91 This study found that at
8 weeks there was no significant difference in the
percentage reductions obtained with either
tetracycline 250 mg twice daily or 1% clindamycin
applied twice daily in pustules (68% versus 76%)
and papules (63% versus 68%) in patients with
moderate-to-severe acne. However, the
physician rated the clindamycin therapy as good
to excellent in a greater number of cases –
86/105 compared with 66/103 (P<0·05). Four of
the other studies failed to detect any significant
differences between the therapies, with the fifth
finding that clindamycin caused a significantly
greater percentage reductions in IL (57% versus

72% (P<0·001)) at 8 weeks in patients with
mild acne.90 The 12-week study found no
difference.149

Tetracycline, 250 mg twice daily, produced
similar changes in lesion counts at 12 weeks to
topically applied 1·5% erythromycin in a single
RCT of 54 patients with moderate-to-severe
acne.152 Although numerically erythromycin
produced greater percentage changes, these
were not significant. None of the four RCTs
located found any differences in overall grade
between oral tetracycline, 250 mg twice daily,
and topically applied 1·5% mecleocycline twice
daily; both were superior to placebo in the three
studies that also used a placebo control.151 None
of the studies used ITT analysis. At 8–12 weeks,
oral tetracycline 250 mg twice daily was found to
produce similar reductions in overall grade to
topical 0·5% tetracycline, with one trial finding no
effect on comedones.87–89

Combination therapy
A number of RCTs have investigated oral and
topical antibiotics either against or in combination
with other agents, (see Web Table 13.9) the
rationale for this being that treatments that attack
more than one factor implicated in the
pathogenesis of acne will be more effective. The
different mechanisms of action are summarised
in Table 13.4.
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Sebum excretion Keratinisation Follicular P. acnes Inflammation

Benzoyl peroxide – (+) +++ (+)

Tretinoin – ++ (+) –

Clindamycin – – ++ –

Antiandrogens ++ – – –

Azelaic acid – ++ ++ +

Tetracyclines – – ++ +

Erythromycin – – ++ –

Isotretinoin +++ ++ (+) ++

+++, very strong effect; ++ strong effect; + moderate effect; (+) indirect/weak effect; – no effect

Table 13.4 Targets of acne therapies (adapted from Gollnick160)



Efficacy
Only one RCT was located that compared an oral
antibiotic with benzoyl peroxide.158 Although the
study was underpowered to conclusively state
equivalence, similar efficacy was found between
5% benzoyl peroxide and oral oxytetracycline,
250 mg twice daily, at 6 weeks. The oral agent
was more effective against acne of the trunk. The
AHRQ review located eight RCTs that compared
topical antibiotics with 5% benzoyl peroxide and
searches found one additional trial.58,130,158,161–165

In the three RCTs located, 5% benzoyl peroxide
was found to be more active against NIL in
moderate acne than 1% clindamycin58,161,162 over
10–12 weeks. Two studies also found it to be
more active against IL,161,162 although the third
found no difference.58 Benzoyl peroxide was also
more active against both NIL and IL than 1%
meclocycline.164 Compared with erythromycin,
benzoyl peroxide was more active against NIL
and similarly active against IL.130,163 All RCTs
providing data showed benzoyl peroxide to
cause more local irritation.

Three RCTs compared 20% azelaic acid with
oral tetracycline (variable dose)73,74 in patients
with mild-to-severe acne. No significant
differences were reported in any lesion counts
except in the smallest trial, which was very small
and suffered from high dropouts in the azelaic
acid group. A 20-week RCT of 20% azelaic acid
compared with 2% topical erythromycin was
located through additional searches.76 No
differences between the comparators were
found.

Use of combination therapies
Nine RCTs were located examining
combinations of 0·025% tretinoin and 1%
clindamycin against either tretinoin,166

clindamycin,166,167 or both168,169 (see Web Table
13.10). One additional RCT compared 2%
erythromycin/0·05% tretinoin against both agents
individually.170 Numerically, the combination

produced greater mean percentage reductions
in NIL than either agent alone, but the only
statistically significant results were against
clindamycin in two studies.166,167 Against IL, the
combination shows greater activity numerically
than either agent, but it reached significance
only against tretinoin.166

Combinations of antibiotics and benzoyl
peroxide were examined in nine RCTS
(see Web Table 13.11); the antibiotics
were clindamycin,58,161 erythromycin,130,171–173

meclocycline164 and metronidazole.165 In the five
studies that used an antibiotic alone as a
comparator, the combination was shown to be
more active against both IL and NIL.58,130,161,171

Six studies used benzoyl peroxide alone as
a comparator.58,130,161,164,165 The data were
equivocal, with some studies showing a greater
effect for the combination and others showing
no difference. Combinations of 5% benzoyl
peroxide with 3% erythromycin has greater
activity against P. acnes than 3% erythromycin
and results in significantly greater clinical
improvement.66 One study compared 5%
benzoyl peroxide plus 2% metronidazole against
an oral antibiotic (oxytetracycline), but, because
it was of only 6 weeks duration, unfairly biased
the results against the oral antibiotic.165 A
16-week study was the only one that compared
concomitant use of 5% benzoyl peroxide with an
oral antibiotic (oxytetracycline 0·5 g, 1 g and 1·5 g)
but did not clearly state whether patients were
randomly allocated to treatment.174 The response
was considered to be adequate in 2/23 patients
with 5% benzoyl peroxide alone and in 6/24, 8/19
and 12/17 of patients using 5% benzoyl peroxide
plus oxytetracycline 0·5 g, 1 g and 1·5 g,
respectively.

Harms
All antibiotics are associated with individual side-
effects that are well documented and must be
considered. The potential systemic side-effects
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are theoretically reduced by topical application
as usually less than 10% absorption occurs.175

However, prolonged and extensive application
to the skin, which is a good medium for gene
exchange amongst bacteria,176 may facilitate the
spread of resistance.177 This has implications for
clinical practice as P. acnes resistance is
associated with poor therapeutic response to
antibiotics. Of greater importance, however, is
the spread of resistance to other microorganisms
and there have been calls for policies to restrict
the prescribing of antibiotics in acne.65,178 One
systematic review examined P. acnes resistance
to systematic antibiotics.179 The 12 articles
examined demonstrated an overall increase in
P. acnes resistance from 20% in 1978 to 62% in
1996. Resistance was most commonly reported
to erythromycin, clindamycin, tetracycline,
doxycycline and trimethoprim; resistance to
minocycline was rare. The authors concluded
that long-term rotational antibiotics are
inappropriate and that treatment should be
adjusted when therapeutic failure becomes
evident.

Comment
A proportion of individuals fail to respond to
antibiotics – epidemiological studies estimated
that this is between 10%180 and 17%181 of
individuals. Theories that have been proposed
include individual differences in the absorption,
distribution and elimination of the antibiotic as
well as poor compliance, the follicular micro-
environment and P. acnes resistance.180 The
underlying severity of the disease may also
determine response to antibiotics, as severe
acne and acne of the trunk has been shown
to respond less well than moderate acne,182,183

possibly as a result of the higher sebum
excretion rate184 diluting follicular drug
concentrations.180 Clinically another important
impact of alteration in cutaneous microflora is the
possibility of the development of gram-negative
folliculitis, which presents with profuse

superficial pustules around the nose and deep
cystic lesions on the face and neck, usually
colonised by Proteus, Enterobacter or Klebsiella
species.185

Implications for practice
There is no conclusive evidence of the
superiority of one antibiotic over another or
between oral or topical application. Choice of
agent should therefore be based on patient
preference, with consideration of the individual
side-effects of the antibiotics and the cost. The
formulation of the topical antibiotic may also be
important, for example alcohol bases are likely to
be more drying and therefore more suitable for
oilier skins. Patients with more extensive disease,
particularly those with acne of the trunk, may
prefer oral treatment rather than having to apply
topical agents to extensive areas. It is vital that
patients are properly counselled on how to use
their medication as inappropriate use has been
shown to reduce effectiveness.174

Second-generation tetracyclines such as
minocycline, doxycycline and lymecycline are
widely perceived to be more active in the belief
that their greater lipophilicity results in greater
sebum penetration and PSD concentration. This
review has not found any evidence to support this
and superiority has not been demonstrated.
These agents are easier for patients to take,
however, as they can be taken once daily and the
absorption may be less affected by food.186–188

However, there is no evidence to support the
view that tetracycline needs to be taken four
times a day: its half-life of approximately 9 hours
in plasma is likely to be increased in the skin.
There is also no evidence to suggest that
maintaining serum antibiotic concentrations at
steady state is necessary for clinical efficacy or
moderates anti-inflammatory effects.

It is recognised that antibiotics have less activity
than other agents against NIL, which makes
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them less suitable for use in patients with
primarily non-inflammatory acne. The evidence
for the comparative efficacy of antibiotics and
benzoyl peroxide against IL is equivocal and
further research is required to establish their
relative place in acne therapy. The studies
reviewed found that combinations of antibiotics
with benzoyl peroxide were more effective than
antibiotics alone, which can probably be
attributed in part to the lack of activity of
antibiotics against NIL. However, the irritancy of
benzoyl peroxide may make it unacceptable to
some patients. There is no compelling evidence
for the combined use of antibiotics and retinoids.
There is no benefit in concomitant use of oral and
topical antibiotics and this practice may select
for resistant strains. Intermittent use of benzoyl
peroxide is recommended during extended
antibiotic therapy to eliminate any resistant
strains.189

What dose of oral antibiotics should be
prescribed?

Historically, antibiotics have been used for the
treatment of acne vulgaris at doses that are lower
than those used for other infections. Although, the
exact origin and rationale of this convention is not
known, the most likely explanation is that doses
were reduced initially in response to concerns
over maintaining patients on high-dose antibiotics
for long periods of time. When it was subsequently
observed that lesions did not recur when the dose
was reduced and that patients relapsed as soon
as therapy was discontinued, dose reduction
would have become standard practice.190 Low
doses of antibiotics were therefore used in early
trials.85,94,191,192 Guidelines recommended that full
antibiotic doses should be used initially for 3–4
weeks and then reduced gradually until the
patient can be maintained on the lowest possible
dose.193,194 Despite the fact that there are no
adequate dose–response studies to support it,
this use of low-dose antibiotics has remained
standard practice for many years.

Only two RCTs were located that investigated the
use of different doses of antibiotics: one failed to
find any clinical difference after 8 weeks of
therapy between patients maintained on an initial
starting dose of minocycline 100 mg daily and
those in whom the initial dosage was reduced to
50 mg daily after 4 weeks.195 Minocycline may
not be typical of all antibiotics, however,
because there is considerable variation between
individuals in the serum levels attained after oral
administration.196 Eight weeks may also be an
inadequate period to examine comparative
efficacy. In the second study, roxithromycin
300 mg was found to be more effective than
150 mg over 8 weeks in 30 patients with severe
acne.197

Other evidence located comprised a series of
non-randomised studies in 420 individuals with
moderate-to-severe acne. In a non-randomised
controlled study of 152 patients matched for age,
sex, site of involvement and severity, those
maintained on erythromycin, 1 g daily, and 5%
benzoyl peroxide showed a significantly greater
response than those receiving 0·5 g and 5%
benzoyl peroxide. The improvements in acne
grade at 6 months were 35% and 79% in men
and 59% and 79% in women. The relapse rates
within 1 year were also significantly lower in the
high-dose group: 31% versus 60% in women
and 82% versus 39% in men. A similar group of
296 patients did not show higher rates of
gastrointestinal side-effects on the higher
dose.182 Individuals with severe acne, acne of the
trunk and high sebum excretion rates responded
less well to combined treatment with 5% benzoyl
peroxide and erythromycin 250 mg twice daily
over 6 months.182

There are also reports in the literature that
higher daily doses of tetracycline198 and
oxytetracycline,174 are more effective in patients
with severe acne or acne that is recalcitrant to
standard therapy. The results of these studies
are questionable, however, as both have serious
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methodological flaws and used concomitant
topical therapy. A cohort of 80 patients with
nodulocystic and conglobate acne who had not
responded to standard antibiotic doses showed
improvement with 1·5–3 g tetracycline.199 A
second similar cohort of 31 patients with severe
acne or acne resistant to standard-dose
antibiotics received up to 3·5 g with concomitant
topicals, 27 of whom showed great
improvement. Fifteen individuals suffered
adverse events and two had to discontinue
therapy because of raised serum creatinine
phosphokinase, emphasising the need for
ongoing renal and hepatic monitoring. Onset of
improvement ranged from 1 to 6 months. Flare
occurred in nine patients on reduced dose,
despite use of topicals.198

A prospective case series of 68 patients with
moderate-to-“cystic” acne, in whom dose was
titrated according to response, found that in a
period of up to 2·5 years of the 58 patients who
improved 51 required only 250 mg tetracycline
daily.192 Increased severity of acne was an
indicator for higher dose and non-response. In
10 cases, tetracycline had no effect, regardless
of dose.

For how long should antibiotic therapy be
continued?

This question was not addressed in either of the
systematic reviews and no specific RCT
evidence was located. The literature contains a
number of recommendations, few of which are
backed by hard evidence. The consensus of
opinion is that although the effects of antibiotics 

Key points

• Antibacterial washes should be considered
in the first-line management of mild acne
and in the maintenance of individuals who
have improved following other therapy.
They should not be used routinely in

conjunction with other therapies. There is
no evidence to support the use of
abrasives, which may further irritate already
sensitised skin. Alkaline syndet bars are
less irritant than soap for cleansing.

• Topical retinoids can be used in both non-
inflammatory and inflammatory acne and in
conjunction with oral and topical antibiotics.
The evidence suggests that adapalene is
less irritant than other retinoids.

• Azelaic acid is effective in mild to moderate
acne and may be less irritant than topical
retinoids, but has a slower onset of
response.

• Benzoyl peroxide is an effective treatment in
mild to moderate acne but causes an initial
sensitisation that may persist in some
individuals. Higher strength benzoyl peroxide
is in general no more effective than lower
strength but is associated with more irritation. 

• Antibiotics are more effective against
inflamed lesions than non-inflamed lesions.
There is no evidence to support a
difference in efficacy between any of the
agents, either oral or topical.

• There is no good quality evidence to
support recommendations about either the
dose of antibiotics to be used or the
duration of therapy; further research is
urgently required.

• Benzoyl peroxide appears to have similar
activity to antibiotics against inflamed
lesions and greater activity against
non-inflamed lesions, but causes local
irritation. The evidence suggests that
combined use of antibiotics with retinoids
is more active than either agent alone, and
whilst benzoyl peroxide combinations are
more effective than antibiotics alone, the
data against benzoyl peroxide alone are
equivocal.

• Given concerns about the development of
resistance, further research is urgently
required to assess the efficacy of
antibiotics relative to other agents and
to provide data for an appropriate
assessment of the risks and benefits
associated with their continued use.

• Benzoyl peroxide should be used
intermittently during extended antibiotic
therapy to eliminate any resistant strains.
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on inflammatory lesions are visible after a few
days, a minimum of 3 weeks is required before
any improvement can be categorically stated89,194

and therapy should therefore be continued for a
minimum of 3 months, and 6 months for maximum
benefit.1 As antibiotics do not expel existing
comedones, the effect on these lesions only
becomes evident after a few months of continual
use; it takes approximately 8 weeks for a micro-
comedone to develop into a visible lesion. Relapse
occurs in nearly half of all patients up to 8 weeks
after stopping therapy,200 necessitating additional
courses.181 In patients who relapse immediately,
the antibiotic used should be rotated every
6 months.201 Two RCTs that included intermediate
assessments showed that improvement continued
beyond 4–6 weeks to 3 months.85,100

An observational cohort study of 543 patients
with moderate acne treated with erythromycin,
1 g/day, combined with 5% benzoyl peroxide
suggested that the median percentage
improvement at 6 months was 78% (interquartile
range 67–90%); 408/492 individuals showed
over 50% reduction in acne grade; 247/279 who
continued with benzoyl peroxide alone
maintained improvement; 174 individuals who
continued with combination for a further
6 months showed no additional benefit but this
group also included a subgroup of responders,
non-responders and those switched to
alternative antibiotics. Therapy was continued in
31 patients who had not shown 50%
improvement within the 6 month period: the
percentage improvement was greater in the
29 individuals treated with minocycline.
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Background
Definition
Papulopustular rosacea is one of the stages of
rosacea and concerns only a minority of cases.
Papulopustules appear on the nose and cheeks,
more rarely on the forehead and chin, and
exceptionally on the neck and other body areas,
such as the bare skull or the back. The pattern
usually consists mainly of papules with a few
scattered pustules. In some cases, papules
show a granulomatous infiltrate, which is

clinically identified from the yellowish colour of
the lesions and their duration. 

Lymphoedematous rosacea is more rare and
is characterised by chronic and persistent
oedema in the periocular and perinasal
areas. The oedema persists even when
inflammation has abated and is probably
linked to inflammatory damage to the region’s
lymphatic vessels. A hyperacute episode
with most of the face invaded by

14
Papulopustular rosacea
Alfredo Rebora
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Figure 14.1 Patient with rosacea a) before and b) after treatment. Figures provided by Andrew
Herxheimer.
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papulopustules (facial pyoderma) has also
been described as rosacea fulminans. There
is no general agreement on its attribution to
rosacea.

Incidence/prevalence
Rosacea is a very common disease. In the US, it
is the fifth most frequently diagnosed skin
condition after acne, atopic dermatitis, psoriasis
and actinic keratosis. It affects 10% of the
general population in Sweden.

Aetiology/risk factors
Heredity is important. It has been recently shown
that 20% of the children with steroid rosacea had
at least one close blood relative with rosacea.
Fair complexion, blond hair and green/blue eyes
are characteristic of patients with rosacea. In
England, for example, 48% of patients with
rosacea had this skin type. How this frequency
compares with that of the general British
population is not known. About 0·1% of coloured
people are also affected by rosacea, as reported
by an old American observation. Rosacea occurs
more frequently in women than in men (3:1). 

Typically, rosacea is a multistage disease and the
prevalence may change according to the stage/s
at which the diagnosis is made. The stages are
the flushing stage or transitory congestive
redness, the erythrosis stage or persistent
teleangiectatic redness, the papulopustular stage
and the phyma stage. Only a minority of patients
with the first two stages of the disease progress to
the papulopustular stage and even fewer to the
phyma stage. The condition appears more often
in middle age, although this varies for the stages
of the disease: erythrosis develops earlier (mean
age in 1979: 34 years), whilst phymas develops
later (mean age 66 years). 

The aetiopathogenesis of papulopustular
rosacea is controversial and it is unclear why a

patient proceeds from stages that are mainly
functional to those that are inflammatory. The
immune system, with both its cell-mediated and
humoral arms, may be involved. Indeed,
antibodies directed against collagen VII, the
elastotic tissue and the Demodex folliculorum
mite have been detected. However, the
production of antibodies may be a secondary
event or the elastotic tissue and D. folliculorum
may simply represent the structures where
antibodies accumulate spontaneously (“beach
effect”). In addition, Helicobacter pylori, a gram-
negative bacterium, has recently been
hypothesised to play a role. Opinions diverge on
its association with rosacea, but drugs that
eradicate H. pylori were used to treat
papulopustular rosacea long before the issue of
H. pylori arose.

Prognosis
No long-term prognostic studies are available.

Aims
The aims of treatment are to suppress the
symptoms and to maintain such suppression
over time.

Outcomes
The following outcome measures are used: state
of lesions over time; use of routine treatments;
duration of remission; patient satisfaction;
disease-related quality of life; adverse effects of
treatments and clinical activity scores.

Methods
No Cochrane reviews were found when the
Cochrane Library, PubMed and Isitrial were
searched and appraised in July 2001. I found
one systematic review and one partial review. I
have checked the data from those reviews and I
examined some of the papers they quoted.

Papers dealing with ocular rosacea,
granulomatous rosacea and rosacea fulminans
were excluded to maintain homogeneity.
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Similarly, I did not take into account papers in
which erythema and/or telangectasia, steroid-
induced rosacea, rosacea-like demodicidosis,
rosacea conglobata and rhinophyma were
treated. 

QUESTIONS

What are the effects of systemic treatments?

Tetracyclines
Efficacy
I found no systematic reviews. I found one
randomised controlled trial (RCT) of 78 patients
treated with tetracycline, 50 mg/day. Improvement
was observed at the end of the first month of
treatment in 78% of patients. Improvement was
also observed in 45% of patients taking placebo.1

In another RCT, 56 patients were treated with
“three tablets/day” (presumably of 250 mg each)
for 6 weeks. Lesions improved by 78%, compared
with 10% in the placebo group.2 In a third RCT, 51
people were treated with tetracycline, 500 mg/day,
for 2 months and improved by about 90% (based
on scores); similar improvements were seen in the
comparison group given 1% metronidazole
cream.3 In a controlled clinical trial (CCT) of 101
patients, tetracycline, 750 mg/day, for 2 months
cleared lesions in more than 50% of patients.4 An
uncontrolled trial compared tetracycline, 1 g/day,
for 3 weeks with topical clindamycin. No
differences were found.5

Drawbacks
Diarrhoea occurred at 750 mg/day.

Comment
The second RCT had the smallest placebo
effect, contrasting with all other trials in which the
placebo effect was very important.

Doxycycline
Doxycycline is perhaps the most popular
medication for papulopustular rosacea, but I
found no systematic reviews and no RCTs.

Efficacy
In one CCT, 17 patients received doxycycline,
200 mg/day, for 4 weeks then 100 mg/day for
4 weeks. Lesions cleared in 90% of patients in
8 weeks. Comparison with clarithromycin
favoured the latter.6 An anecdotal report of two
cases stated that 100 mg/day for 9 weeks and
50 mg/day for 1 month were sufficient to clear
the lesions.7

Drawbacks
No side-effects have been mentioned.

Comment
Doxycycline is a photosensitising drug in
fewer than 1% of patients and the sun
sensitivity of rosacea patients should be taken
into account.

Ampicillin
Ampicillin is rarely used. 

Efficacy
In the only RCT found, 17 patients were
treated with ampicillin, 750 mg/day, for 6
weeks. Lesions improved by 55% versus 10%
with placebo.2

Drawbacks
Two patients developed troublesome diarrhoea
after the first few days of treatment and were
withdrawn.

Comment
The benefit/harm ratio seems low. 

Clarithromycin
I found no systematic reviews and no RCTs. 



Efficacy
In the only CCT, 23 patients received
clarithromycin, 500 mg/day, for 1 month, then
250 mg/day for a further month. Ninety per cent
cleared in 8 weeks; the comparison with
doxycycline favoured clarithromycin.7

Drawbacks
Clarithromycin was significantly better tolerated
than doxycycline.

Comment
Clarithromycin is almost four times more
expensive than doxycycline.

Azithromycin
There are no systematic reviews or RCTs.

Efficacy
One uncontrolled study reported that clearing
occurred in 9 of 10 cases treated with
azithromycin, 500 mg/day for 4 weeks followed
by 250 mg/day for 3 months.8

Drawbacks
Nausea in one patient resolved without
interrupting the treatment.

Comment
A once-daily pulse-dosing regimen may improve
compliance.

Metronidazole
Oral metronidazole seems to be effective in
papulopustular rosacea. I found no systematic
reviews.

Efficacy
In the first of two RCTs, 29 patients received
metronidazole, 400 mg/day for 6 weeks. The

benefit was significantly superior to placebo.9

In the second trial, 40 patients received
400 mg/day for 12 weeks. The improvement was
similar to that obtained with oxytetracycline.10

An uncontrolled trial treated 59 patients with
500 mg/day for no more than 6 months, obtaining
90% success.11 Some trials published in German
were not available to me.12

Drawbacks
Headache and furred tongue have been noted
occasionally. 

Comment
Metronidazole has a disulfiram-like effect when
alcohol is taken. Metronidazole is half the price of
doxycycline.

Eradication of H. pylori
H. pylori may be involved in the pathogenesis of
rosacea. Even if the issue is still controversial,
eradication of H. pylori seems to clear rosacea.
No systematic reviews are available.

Efficacy
I found no systematic reviews, and only one RCT, in
which 44 patients were treated with omeprazole,
40 mg/day, plus clarithromycin, 1500 mg/day, for
2 weeks. Lesions cleared in almost all patients, but
there were no differences from the untreated
controls.13 In one CCT, 37 patients received
omeprazole, 40 mg/day for 1 month plus
clarithromycin, 100 mg/day, plus metronidazole,
2000 mg/day, for 2 weeks. At the twelfth week, 76%
of patients had improved compared with no
improvement in the 26 untreated patients.14 In
another CCT, 53 patients received omeprazole,
20 mg/day, clarithromycin, 1 g/day) and metronidazole,
1 g/day) for one week. Ninety-six per cent cleared in
2–4 weeks.15 In an uncontrolled study, 13 patients
improved on bismuth, 1200 mg/day, amoxycillin,
500 mg/day, and metronidazole, 1·5 g/day.16 There
is also one anecdotal report.17
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Drawbacks
Surprisingly, no remarks about side-effects of
such a complex therapy are reported.

Comment
The results are homogeneous, with the exception
of the RCT. It is very difficult to believe, however,
that the placebo-treated patients improved as
much as those who received the eradication
therapy. It is worth noting that the RCT did not
use metronidazole. 

Isotretinoin
Isotretinoin is a drug for very severe cases, such
as pyoderma faciale.

Efficacy
I found no systematic reviews, but one very small
RCT in which eight patients received isotretinoin,
10 mg/day, for 4 months. They improved
significantly by 70%.18 In an uncontrolled study,
22 patients received isotretinoin, 10 mg/day, for
4 months. They improved by 50% in 9 weeks.19

Two anecdotal reports obtained clearance in
3–6 months.20,21

Drawbacks
Most patients complained of dry lips and facial
xerosis. A quarter experienced a mild-to-
moderate increase in serum triglyceride levels.

Comment
Long-term side-effects have not been reported.

Rilmenidine
Rilmenidine, an antihypertensive drug related to
clonidine, does not reduce papules and
pustules.

Efficacy
Only one RCT was found, in which 15 patients
received 1 mg/day of rilmenidine and 18 received
placebo. There was improvement in 69·2% [sic]

of the experimental group but there was no
difference from the controls.22 

Drawbacks
Asthenia, xerostomia and palpitations have been
reported.

Comment
Rilmenidine may be active against flushes.

What are the effects of topical drugs?

Topical drugs are less likely to cause systemic
adverse effects than are systemically
administered drugs, and compliance may be
better. The drug that has been most widely tested
is metronidazole.

Metronidazole
Metronidazole, formulated as either a 1% cream
or a 0·75% gel, proved effective in papulopustular
rosacea. I found two reviews on the topic.12,23

Efficacy
Surprisingly, of the 24 papers that have dealt with
this drug, 19 report RCTs (one was an intention-
to-treat trial). Of the remaining five, two are
definitely CCTs, two were anecdotal reports and
I do not have information on the last one. The
papers are quite homogeneous. Five of them
compared metronidazole with oral tetracycline.
One found that azelaic acid was superior and
another that permethrin has the same efficacy.
Other formulations such as 0·75% lotion, cream
and gel have been found to be equivalent. In
general, the improvement ranged from 52% to
89% (Table 14.1). In another RCT (not included in
Table 14.1), 88 patients successfully treated with
oral tetracycline and topical metronidazole, were
treated with either 0·76% metronidazole gel or
vehicle. Relapses after 6 months of treatment
were significantly fewer (23%) with metronidazole
than with the vehicle (42%).45
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Table 14.1 Trials with topical metronidazole

Reference Design Number Dosage and Results Comments

of patients vehicle, duration (% improvement)

24 RCT 41 1% cream, 8 wks 64% papules improved Dryness

v 39% P

25 ? 51 1% cream, 8 wks Improvement v T

26 CCT 33 1% cream/day, Fewer relapses v oral T

16 wks + 1% every

other day

27 RCT 44? 1% cream ? Non-significant

improvement v P

28 RCT 34 1% cream, 8 wks 89% lesions v 100% T Dryness and

stinging

29 RCT 40 0·75% gel, 9 wks 65% lesions v 15% P No side-effects

30 RCT 59 0·75% gel, 9 wks Significant improvement No side-effects

v P

31 RCT 50 1% cream, 8 wks 88% v P

32 RCT 97 1% cream, 8 wks Significant improvement No side-effects

v P

33 RCT 42 1% cream, 8 wks 60% v 23% P

34 RCT 12 0·5% gel, 9 wks 75% v 75% T

4 CCT 50 1% cream, 8 wks 53% v 61% T No side-effects

35 RCT 40 0·75% gel, 3 mo 35% v 49% E No statistical

analysis

36 RCT 26 0·75% gel, 6 wks 48% v 17% P Mediocre

tolerability

37 RCT 6 0·75% gel, 7–10 64% v 64% PE Dryness in one

wks patient

38 RCT 85 0.75% gel, 12 wks 52·1% v 22·4% P

39 RCT 143a 1% cream, 10 wks 62·5% v 42·9% P

40 RCT 89 1% cream, 10 wks 53% v 17% P 2% had adverse

effects

41 RCT 69 1% cream, 10 wks 58% v 30% P Skin reactions in

three patients

42 RCT 100 0·75% gel and 61% v 63% No difference

cream, 12 wks

43 (ITT) 57 0.75% lotion and 71% v 63% No difference

gel, 12 wks

44 RCT 40 0·75% gel, 15 wks 69·4% v 78·5% A Dryness,

burning, stinging

RCT, randomised clinical trial; CCT, controlled non-randomised clinical trial; IIT, intention-to-treat trial; P, placebo; T, tetracycline; E,

erythromycin; A, azithromycin; PE, permethrin.
aNumbers of individual groups are not reported.



Drawbacks
Side-effects occurred in 2–4% of patients and
included dryness, burning and stinging. One
paper36 reported a “mediocre tolerability”.

Comment
The majority of papers were RCTs (some even
multicentre), mostly comparing drug with the
vehicle that must be provided by the
manufacturers, and were sponsored by
manufacturers. The contrast with the trials of
orphan systemic drugs (mostly not RCTs) could
not be more striking.

Azelaic acid
Azelaic acid has been found to be effective in
rosacea. I found two RCTs.

Efficacy
In one RCT, azelaic acid was compared with its
vehicle in 114 patients. Azelaic acid led to a
73% reduction in inflammatory lesions versus
51% with the vehicle. In the second RCT, azelaic
acid was compared with 0·75% metronidazole
cream. Good results were obtained with both
medications, with no significant differences
(79% versus 69%) (Table 14.2).

Drawbacks
Burning and stinging were noted in both RCTs.

Sulphur
Sulphur seems to be effective in rosacea. I found
two RCTs.

Efficacy
In the first RCT, 20 patients were treated for one
month with a 10% sulphur cream plus placebo
tablets and compared with 20 patients treated
with lymecycline, 150 mg/day, plus placebo
cream. Ninety-two per cent of lesions cleared
with both treatments.49 In the second study, a
total of 94 patients were treated with a
combination of 10% sodium sulfacetamide and
5% sulphur in a lotion for 8 weeks. Inflammatory
lesions decreased by 78% versus 36% in the
vehicle group.50

Drawbacks
There were reactions at the application site,
which decreased in frequency over time.

Tretinoin/isotretinoin
Isotretinoin may be effective in rosacea. 

Efficacy
In one small RCT, six patients were treated with
0·025% tretinoin cream for 16 weeks. Lesion
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Table 14.2 Trials with topical azelaic acid

Reference Type of study Number Dosage, vehicle, Results Comments

of patients duration (% improvement)

46 OS 33 20% cream Reduction of lesions

47 ? ? 20% cream 78% v 31% P

48 RCT 114 20% cream, 73% v 51% P 17% stopped

12 wks (5 for irritation)

44 RCT 40 20% cream, 78% v 69% Stinging

15 wks metronidazole

RCT, randomised controlled trial; OS, open study P, placebo



counts decreased by 42%. Comparison was
made with patients treated with either oral
isotretinoin or with oral isotretinoin and topical
tretinoin. No additive benefit was noted with the
combined use.18 In an uncontrolled small trial, 4
patients were treated with 0·2% isotretinoin cream
for 16 days. Inflammatory lesions responded
better than non-inflammatory lesions.51

Drawbacks
No side-effects were noted in the tretinoin-only arm. 

Comment
A drug well-known to produce irritation at the first
applications seems likely to cause it in the
sensitive skin of rosacea.

Clindamycin
Efficacy
In the only RCT, 43 patients were randomly
treated with either 1% clindamycin phosphate
lotion for 12 weeks or tetracycline, 1000 mg
for 3 weeks then 500 mg for 9 weeks. All
inflammatory lesions decreased significantly (by
about 60%) in the clindamycin arm, while only
papules and nodules decreased significantly in
the tetracycline arm.5

Drawbacks
No side-effects were noted with clindamycin.

Benzoyl peroxide
Efficacy
In the only CCT, patients were treated with
5% benzoyl peroxide acetone gel for one month
and with 10% gel for a further month. Benzoyl
peroxide was superior to placebo.52

Drawbacks
Twenty-three per cent of the patients treated with
benzoyl peroxide dropped out.

Comment
See comment on isotretinoin.
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Background
Definition
Perioral dermatitis is a symmetrical eruption
involving the area bounded by the alae nasi
and the chin, consisting of micropapules,
microvesicles or papulopustules of less than
2 mm in diameter, which occur on a diffuse or
patchy erythematous base. Some scaling may
be present and cropping of the micropapules is
usual. A striking and characteristic feature is the
sparing of a narrow border around the vermilion
of the lips.1

Incidence/prevalence
The incidence and prevalence are unknown.
Perioral dermatitis predominately affects women
aged 15–40 years; the peak incidence is
between 25 and 35 years. The condition is
occasionally seen in men and children.1

Aetiology
The cause of perioral dermatitis is unknown, but
some possible aetiological factors include

hormonal or emotional factors, cosmetic
sensitivity, fluoride dentifrices, infective agents
and use of potent topical steroids.1

Prognosis
Upon withdrawal of the offending aetiological
factor, and with the appropriate treatment,
perioral dermatitis generally resolves in a
number of weeks. Perioral dermatitis therefore
has an excellent prognosis.

Aims of treatment
The aims of treatment are to achieve clinical
clearance, to prevent recurrence and to
minimise adverse effects of treatment.

Outcomes
The standard outcomes of treatment are clinical
clearance, recurrence rates and adverse effects
of treatment. We found no standard severity
scales in perioral dermatitis.

Methods of search
To identify studies on the treatment of perioral
dermatitis, we searched Medline (1966–2000)
for publications in English. Since few randomised
controlled trials (RCTs) were identified, case
series studies were included in this report.
Evidence was graded using the quality of
evidence scale system reported by Cox et al.2

(Box 15.1). All evidence derived from the
literature is presented.

QUESTIONS

What are the effects of metronidazole?

15
Perioral dermatitis
Aditya K Gupta and Jacqueline E Swan
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Figure 15.1 Patient with perioral dermatitis



Metronidazole 1% cream
Quality of evidence: I

We found no studies comparing metronidazole
1% cream with placebo. One prospective,
double-blind, double-dummy, multicentre RCT
evaluated the efficacy of metronidazole 1%
cream compared with oral tetracycline in the
treatment of perioral dermatitis.3 Tetracycline was
statistically more effective in reducing the number
of papules associated with perioral dermatitis.

Efficacy
We found one large RCT in which 109 patients
were randomised to receive either 1%
metronidazole cream (applied twice daily) plus
placebo tablets or tetracycline tablets (250 mg
twice daily) and a placebo cream.3 Patients who
had been treated with antibiotics or other
medications in the 4 weeks before initiation of the
trial were not included. In the group of patients

given metronidazole the median number of
papules was reduced to 33% of the original
number after 4 weeks, and to 8% after 8 weeks.
The median number of papules in patients given
tetracycline reduced to 4% after 4 weeks, and to
0 at 8 weeks. Tetracycline was significantly more
effective in reducing the number of papules both
after 4 weeks and 8 weeks of treatment (P<0·01).
No significant differences were noted between
the two groups for erythema, and patient and
physician assessments, which were the other
categories evaluated.

Drawbacks
Seven patients in the metronidazole group and
nine patients in the tetracycline group complained
of adverse effects, the most common complaint
being abdominal discomfort. Pruritus and dryness
of the face were reported in a few patients in
both groups.

Comment
One RCT was performed to compare the efficacy
of metronidazole 1% cream with oral
tetracycline. Multiple criteria were evaluated,
including papule counts, erythema grading and
patient and physician assessments. Tetracycline
was more effective than metronidazole 1%
cream in reducing the number of papules. No
other significant differences were noted.

Metronidazole 0·75% gel
Quality of evidence: III

We found no reliable evidence on the effects
of treatment of perioral dermatitis with
metronidazole 0·75% gel. Only case reports
were available and concerned children under
the age of 9 years.4,5 Studies on adults with
perioral dermatitis are needed to justify the use
of metronidazole 0·75% gel in older patients.

Efficacy
We found no systematic review or RCTs. We
found two case reports which studied 17
children between the ages of 9 months and
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Box 15.1 The quality of evidence
rating system reported by Cox et al.2

I Evidence obtained from at least one 
properly designed randomised control 
trial

II-i Evidence obtained from well-designed 
controlled trials without randomisation

II-ii Evidence obtained from well-designed 
cohort or case-controlled analytical 
studies, preferably from more than one 
centre or research group

II-iii Evidence obtained from multiple time 
series with or without the intervention. 
Dramatic results in uncontrolled 
experiments could also be included

III Options of respected authorities based 
on clinical experience, descriptive 
studies or reports of expert committees

IV Evidence inadequate owing to problems 
of methodology (for example sample 
size, length of comprehensiveness of 
follow up or conflicts of interest)



9 years with perioral dermatitis.4,5 Eleven of
the 17 children were treated with 0·75%
metronidazole gel either once or twice daily. The
remaining patients were given metronidazole gel
in combination with topical corticosteroids or
erythromycin (topical or oral). All patients
improved significantly within 8 weeks of therapy.
Fourteen patients who were followed up
remained lesion-free for up to 16 months.4

Drawbacks
None were reported.

Comment
All children included in these case reports had
used topical steroids before treatment with
metronidazole. Treatment regimens differed:
some patients were treated once daily whereas
most received twice-daily applications. In the
few patients that have been studied, 0·75%
metronidazole gel appeared to be effective.
Larger studies would help to confirm these
preliminary data. We could find no studies
conducted in adults.

What are the effects of oral antibiotics?

Tetracycline
Quality of evidence: I

We found no good evidence evaluating
tetracycline versus placebo. Our search found
one published RCT that evaluated the efficacy of
tetracycline, 250 mg twice daily, compared with
1% metronidazole cream in the treatment of
perioral dermatitis.3 In this study, oral tetracyline
was found to be significantly more effective than
metronidazole cream with 8 weeks of treatment
(P<0·01). After 4 weeks, the number of papules
in the tetracyline group was 4% of the original
number, compared with 33% in the metronidazole
group. At 8 weeks these numbers were 0% and
4%, respectively.

We also found some case series reporting the
efficacy of oral tetracycline.6–10 Follow up periods
for many of the case series ranged from
3 months to 2 years. Tetracycline was found to
be effective, but relapse was common after
discontinuation of treatment.6–10

Efficacy
We found no systematic reviews.

Tetracycline versus placebo
We found no placebo-controlled RCTs of
tetracycline. One series involved 29 patients with
perioral dermatitis, observed for 3 years.6 The
criteria for inclusion were a diagnosis of perioral
dermatitis, based on a clinical appearance of
papular erythema involving most of the area
bordered by the nasolabial folds and the sides of
the chin, and rash of a duration of 3 months or
more. Patients were instructed to apply topical
0·5% or 0·25% ichthyol in water, or 0·5% or 1%
sulphur in calamine lotion at night, alternating
with 1% hydrocortisone cream by day. If no
favourable response was seen after 1 or
2 weeks, oral tetracycline was prescribed at a
dosage of 250 mg three times daily for 1 week
and twice daily thereafter. Four patients
responded to topical therapy alone and did not
need oral tetracycline. Patients treated with
tetracycline usually improved within 10–14 days,
and were treated for 2–3 months (mean). They
relapsed when treatment was stopped. The
tendency to relapse diminished with longer
periods of treatment.

Tetracycline plus topical treatments
We found no placebo-controlled RCTs of
tetracycline plus topical treatments. One trial
followed 95 patients with perioral dermatitis for a
period of 42 months.7 Fifty-six patients were
treated with oral tetracycline, 250 mg four times
daily, together with a topical sulfacetamide-
sulphur-hydrocortisone lotion. The other
25 patients received sodium sulfacetamide-
sulfur-hydrocortisone lotion alone. Of the 56 patients
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treated with oral tetracycline plus sodium
sulfacetamide-sulphur-hydrocortisone lotion,
48 (86%) had complete clearing, with a mean
treatment duration of 1 month. Fourteen patients
(56%) treated with topical sulfacetamide-
sulphur-hydrocortisone lotion only had clearing,
with a mean treatment duration of 1 month.

In a small subsidiary study, 37 patients received
tetracycline 1 g daily, and nine patients received
erythromycin 1 g daily.6 Clearing did not occur in
10 patients, even after 10 weeks of treatment,
while patients who did achieve complete clearing
needed a mean treatment duration of 4·6 weeks.

In one 6-year case series, 39 patients were
treated with either tetracycline or erythromycin,
250 mg twice daily, and with 1% hydrocortisone
cream or 0·05% desonide cream, topically twice
daily.8 The mean duration of treatment was 3
months. Twenty-nine (74%) of 39 patients
cleared after 2–3 months of therapy and stayed
clear. Nine (23%) cleared but relapsed after
treatment stopped. One patient did not achieve
remission with therapy.

In a separate study, 43 patients previously given
potent local steroids were treated with oral
tetracycline, 250 mg either once or twice daily,
combined with either 1% hydrocortisone
ointment or Alphaderm ointment.9 All patients
had improved after 3 months’ treatment, and
most improved as early as 6 weeks.

Tetracycline with other oral drugs
Nine patients with a 3-year history of perioral
dermatitis received oral tetracycline or doxycycline
for 2–3 months.10 Patients with severe disease
were treated concurrently with prednisolone,
5–15 mg/day for 2–3 weeks. Topical therapy
included precipitated sulphur lotion and
methylprednisolone acetate ointment. Seven of
nine patients were reported cured after 2 months,
the other two patients had symptomatic relief.

Drawbacks
None were reported.

Comment
Most studies did not evaluate the effectiveness of
tetracycline alone, but rather in combination with
other topical and oral preparations. Much of the
available evidence is methodologically flawed. For
example, none of the studies adequately defined
the term “complete clearing” and results were not
evaluated statistically. Before consultation, many
of the patients in the case series were treated
unsuccessfully with potent topical steroids,
therefore allowing for no wash-out period. In
addition, some studies did not focus only on
perioral dermatitis but included other conditions
such as rosacea and rosacea-like dermatitis. Only
one double-blind RCT compared oral tetracyline,
250 mg twice daily, with 1% metronidazole cream.

Oxytetracycline
Quality of evidence: III

The only evidence for the treatment of perioral
dermatitis with oxytetracycline was a series of
case reports. None of the reports were placebo
controlled, and many used multiple oral
and topical agents in combination with
oxytetracycline. For this reason, it is very difficult
to compare the results of different case series.

Efficacy
We found no systematic review.

Oxytetracycline versus placebo
We found no placebo-controlled RCTs. The
only evidence available were case series. One
series involved 116 patients treated with
oxytetracycline, 250 mg twice daily for 3 weeks,
then once daily for a similar period.11 Five
patients needed two courses and three patients
required three courses of treatment. Eighty
patients were seen at the end of their course of
treatment, 62 patients at 1–3 months post-
treatment, 9 patients at 6–12 months, and 9
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patients 2–5 years later when they were being
treated for another condition. Only five of the
returning patients relapsed.

Oxytetracycline plus topical steroids
Another case series evaluated 73 patients
(5 men, 68 women) using a combination of 1%
hydrocortisone cream and oxytetracycline, 250 mg
twice daily.12 Seventy-one of the patients had used
fluorinated topical steroids previously, and after
aggravation of the eruption upon discontinuation of
the steroids, virtually all of the patients recovered on
the regimen of oxytetracycline and 1% hydro-
cortisone cream. A 6–14 month follow up to the
study using a mailed questionnaire revealed that 11
of 13 respondents had remained clear without any
further treatment, one had a slight recurrence, and
one had a severe recurrence.

In a separate series, 40 patients were assigned
to one of three groups: Group 1 – 15 patients
treated with topical hydrocortisone and oral
oxytetracycline, 250 mg twice daily; Group 2 – 12
patients treated with topical desonide and
oxytetracycline, 250 mg twice daily; Group 3 – 7
patients treated with desonide and 6 with
hydrocortisone.13 Groups 1 and 2 were assigned
randomly. Group 3 patients were selected according
to the mildness of their condition and one patient was
included in this group because she was pregnant. In
Group 1, 14 of 15 patients improved within 6 weeks
and cleared within 3 months. In Group 2,
improvement within 6 weeks and clearance within 3
months occurred in 11 of 12 patients. In Group 3, 12
of 13 patients responded completely. The pregnant
patient experienced no improvement initially and
later dropped out. There was one dropout in each of
Groups 1 and 2.

Drawbacks
None were reported.

Comment
We found no RCTs for the treatment of perioral
dermatitis with oxytetracycline. Similarly, we

found no placebo-controlled trials using
oxytetracyclines to treat perioral dermatitis.
All the studies looking at the treatment of
perioral dermatitis with oxytetracycline were
methodologically flawed. For example, in one
study patients were randomised to three groups
of treatment but only mild cases were assigned
to one treatment group. With the lack of quality
evidence available, it is difficult to determine the
efficacy of oxytetracycline in the treatment of
perioral dermatitis.

What are the effects of topical antibiotics?

Topical tetracycline
Quality of evidence: IV

The effects of topical tetracycline were evaluated
in the treatment of perioral dermatitis. Because
the source of this topical preparation was not
disclosed, the dose, potency and efficacy of
this type of tetracycline preparation must be
questioned.

Efficacy
A series 30 of patients (26 female, 4 male) with
clinically typical perioral dermatitis has been
reported.14 Patients were asked to apply topical
tetracycline twice daily to all affected areas
after gently washing the face. No other
treatment was allowed. Twenty-four patients
(80%) experienced complete clearing of their
condition in 5–28 days; three patients (10%)
were at least 50% clear but not totally clear
within 28 days, and three (10%) patients
discontinued the medication. All patients whose
condition cleared were able to maintain
clearing with the topical product used on an
as-needed basis.

Drawbacks
Two patients discontinued therapy because of
stinging and one because of worsening of the
dermatitis.
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Comment
We found no RCTs on the treatment of perioral
dermatitis with topical tetracycline.

Topical erythromycin
Quality of evidence: IV

We found no good evidence for the effective
treatment of perioral dermatitis with topical
erythromycin.

Efficacy
Six patients in a case series were treated with
1·5% erythromycin topical solution twice daily
in combination with hydrocortisone valerate
cream.15 Topical 1·5% erythromycin was
effective in the treatment of perioral dermatitis,
with a mean treatment duration of 4·5 weeks.

Drawbacks
None were reported.

Comment
No RCTs have evaluated the use of topical
erythromycin in the treatment of perioral dermatitis.

What are the effects of non-fluorinated
corticosteroids?

Hydrocortisone butyrate
Quality of evidence: IV

We found insufficient evidence on the effects of
non-fluorinated corticosteroids in patients with
perioral dermatitis. We found one study, a split-face
randomised trial which, in addition to perioral
dermatitis, evaluated rosacea and atopic dermatitis.

Efficacy
We found no systematic review.

Hydrocortisone butyrate versus 1%
hydrocortisone alcohol cream
One double-blind, split-face randomised trial
with 28 patients (8 patients with perioral

dermatitis, 18 patients with rosacea, and 2 patients
with atopic dermatitis), randomly treated one
side of their face with hydrocortisone alcohol 1%
cream and the other side with 0·1%
hydrocortisone butyrate.16 Only patients with
severe disease were selected. Participants were
instructed to apply the creams twice daily to the
appropriate side of the face. Six of 8 patients
with perioral dermatitis were also given
oxytetracycline, 250 mg twice daily. Patients
were re-examined weekly by the same physician
until more improvement was noted on one side of
the face compared with the opposite side. If no
difference was detected, treatment continued for
up to 3 months. In addition, patients were
re-examined 1 week after treatment was withdrawn
to determine whether any rebound occurred.
Two patients with perioral dermatitis achieved
better results with hydrocortisone alcohol 1%
cream (mean duration of therapy 3·5 weeks;
range 3–4 weeks), four patients improved with
hydrocortisone butyrate (mean duration 3–5 weeks;
range 2–5 weeks) and two patients found the two
treatments to be equally effective.

Drawbacks
Two patients with perioral dermatitis showed
a moderate rebound of the eruption after
withdrawal of topical treatment, in each case on
the hydroxybutyrate treated side of the face.

Comment
In view of the study design and the small
numbers of patients, it is difficult to draw
conclusions.

Key points

• Very few RCTs have been conducted to
determine appropriate therapies for the
treatment of perioral dermatitis. 

• It appears that tetracyclines and other oral
antibiotics have been used as a standard
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treatment with some efficacy, but only one
RCT has been reported. 

• Topical 1% metronidazole cream has been
shown to be effective in one RCT. 

• Most of the available evidence for these
and other treatments comes from case
reports.
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Background
Definition
The term “hand eczema” implies an
inflammation of the skin (dermatitis) that is
confined to the hands. Clinically, the condition is
characterised by signs of redness, vesicles (tiny
blisters), papules, scaling, cracks and
hyperkeratosis (callous-like thickening), all of
which may be present at different points in time.
Itch, sometimes severe, is a common feature.
Microscopically, the disease is characterised by
spongiosis with varying degrees of acanthosis,
and a superficial perivascular infiltrate of
lymphocytes and histiocytes.

Incidence/prevalence
Hand eczema is considered a common
condition, with a point prevalence of 1–5%
among adults in the general population, and a
1-year prevalence of up to 10%, depending on

whether the disease definition includes, more
pronounced or mild cases. The prevalence may
be higher in some countries. Recently, a
decreased prevalence was stipulated, attributed
to decreased occupational exposure to irritants.
Hand eczema is twice as common in women
than in men, with the highest prevalence in
young women. Reasons for this sex difference
are unknown, although greater exposure of
women to wet work is probably contributory.
Reliable data on incidence are scarce, and are
mainly confined to estimates in particular
occupational groups. Estimates vary from 0·5
per 1000 in the general population to
7 per 1000 per year in high-risk occupations
such as bakers and hairdressers.

Aetiology
Aetiology is multifactorial. Contact irritants are
the commonest external causes. Hand eczema
caused by such irritants, or mild toxic agents, is
called irritant contact dermatitis. Causal factors
that are less common than irritants are contact
allergens. Hand eczema caused by skin
contact with allergens is called allergic contact
dermatitis. Ingested allergens (for example
nickel) may also provoke hand eczema. Water is
a contact irritant and thereby an external causal
or contributing factor. Being atopic (a tendency
to develop asthma, hay fever or eczema) is the
major predisposing factor responsible for hand
eczema. There are several types of hand
eczema of which the cause or predisposing
factor is unknown. These (partly overlapping)
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Figure 16.1 One of the several manifestations of
chronic hand eczema



types are not precisely defined and are
commonly described as: hyperkeratotic, tylotic,
endogenous, dyshidrotic, pompholyx and
nummular. In particular, dyshidrotic eczema is
the subject of debate: a hallmark is recurrent
vesiculation, which may or may not be
associated with factors such as nickel allergy,
atopy and other factors. In many patients a
combination of the aforementioned factors
seems to play a role. The relevance of
psychosomatic factors remains speculative.

Prognosis
When there is a single, easily avoidable contact
allergic factor, the prognosis is good. Several
studies, however, have suggested that hand
eczema tends to run a long lasting and chronic
relapsing course, probably because of the
multifactorial origin.

Diagnostic tests
Diagnosis is mainly based on history and clinical
signs; there are no standardised diagnostic
criteria. Patients are patch-tested to detect or
rule out a contact allergy. In addition, prick tests
are performed to detect atopy, and skin
scrapings are performed to rule out a mycotic
infection. In the majority of cases, no relevant
contact allergy can be detected. Specific prick
tests are of additional value in only very special
cases (such as eczematised urticarial reactions).

Aims of treatment
Treatment is aimed at reducing clinical
symptoms (including the disabling itch),
preventing relapses and improving quality of life
by allowing resumption of daily manual tasks.

Relevant outcomes

• Percentage of patients with patient-stated
good/excellent response

• Percentage of patients with investigator-
stated good/excellent response

• Reduction in severity (patient and doctor
rated scoring systems)

• Dose reduction
• Time until relapse

Methods of search
Controlled trials dating back to 1977 were
located by searching the Cochrane Library,
Medline, Embase, Pascal and Jicst-Eplus. In
addition, a hand-search was performed on any
trial (including uncontrolled trials but excluding
single case reports) in major English, German,
French, Italian and Dutch dermatology journals.

QUESTIONS 
Because of the tendency of hand eczema to
develop a chronic or relapsing course, all
questions below deal with chronic hand eczema. In
the context of this chapter, chronicity can arbitrarily
be defined as more than 6 months’ duration.
Because prescription topical corticosteroids are
the most common treatment at present, they are the
major comparator in the questions below.

In adults with chronic hand eczema, do
topical corticosteroids lead to better patient-
and doctor-rated reduction in symptom
scores than topical coal tar preparations?

No systematic review was found, and no trial
(controlled or uncontrolled) could be identified.
Trials may be detected in older (pre-1977)
literature.

In adults with chronic hand eczema, do short
bursts of potent topical corticosteroids (class
3 or 4) lead to better patient- and doctor-rated
scores than continuous mild (class 1 or 2)
topical steroids?

We found no studies comparing the effect of
short bursts of strong (class 3 or 4) topical
steroids (for example twice weekly, or weekends
only) with continuous application of milder (class
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1 or 2) topical steroids. One randomised
controlled trial (RCT) compared three-times-
weekly application versus weekend application
of the same steroid, with limited evidence that
the three-times-weekly application was better.

Efficacy
No systematic reviews were found. 

Three-times-weekly versus weekend
application
There is limited evidence of a preferential effect
of three-times-weekly application of mometasone
in an RCT of a 30-week maintenance phase (i.e.
after induction of remission).1 The primary
outcome variable was the number of recurrences
of hand eczema. 

Once-daily versus twice-daily application
Three studies compared once- versus twice-
daily application. One RCT found no difference
between the two application schedules for the
same corticosteroid used for 3 weeks.2 The other
two studies were left–right comparisons of two
different corticosteroids.3,4

Two different concentrations
One left–right RCT of 2 weeks’ duration
comparing different concentrations of the same
corticosteroid applied twice daily detected no
difference.5

Drawbacks
Mild skin atrophy was reported in one study.1

Comment
Except for the study on three-times-weekly
versus weekend application, all studies were of
short duration. Of the two studies comparing
different steroids, it was not clear how many
patients with hand eczema were enrolled. No
study had tachyphylaxis or atrophy as outcome
parameters. No uncontrolled trials were

detected. Older (pre-1977) literature may give
some insight into this issue.

Implications for clinical practice
The choice for an optimal topical steroid
treatment schedule cannot be derived from the
current literature on hand eczema trials.
Evidence from studies on other eczematous
diseases may have to be considered.

In adults with chronic hand eczema, are oral
immunosuppressive agents (ciclosporin,
methotrexate, mycophenolate mofetil) better
in maintaining a long-term (more than 6 months)
reduction of patient- and doctor-rated scores
than topical corticosteroids?

Two RCTs were identified, one of which showed
that ciclosporin was effective, but not better than
topical corticosteroids in terms of clinical signs.6

The other RCT, studying the same patients, also
showed no comparative advantage of ciclosporin
over topical steroids in terms of quality of life.7

Efficacy
No systematic review was found.

Ciclosporin versus topical betamethasone
One RCT compared ciclosporin with
betamethasone dipropionate 0·05% twice daily.
The study had three phases, none of which
showed a comparative advantage in terms of
clinical signs, global assessment or cumulative
relapse rate.6 The first treatment phase was
6 weeks; the second and third amounted to
30 weeks. Quality of life was the outcome
parameter in another study of the same design
and of the same patients;7 this parameter
showed no comparative advantage. 

Methotrexate
We identified no controlled trials. One
uncontrolled study indicated an effect in
pompholyx-type eczema.8
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Drawbacks
Paraesthesia, dizziness, insomnia and increase in
serum creatinine were reported. An uncontrolled
long-term follow up study on ciclosporin did not
explicitly evaluate side-effects.9

Comment
The comparator in the ciclosporin studies was a
relatively strong corticosteroid. Two uncontrolled
studies on ciclosporin were found9,10: one had
enrolled patients who had participated in the
aforementioned trial.7 One uncontrolled study on
oral methotrexate was identified, which was
description of a case series of five patients.8

Several single case reports were identified, only
one of which was on mycophenolate mofetil.

Implications for clinical practice
Ciclosporin may be useful to obtain short-term
control, but cannot be recommended for
maintenance therapy.

In adults with chronic hand eczema, does
treatment with ionising radiation (x rays)
lengthen the time to relapse compared with
topical corticosteroids?

We identified six RCTs, all of which had a
left–right design (i.e. the contralateral hand of
each patient served as control). Two RCTs found
no evidence that x rays were superior to
conventional topical medication. None of the
trials had a follow up time longer than 6 months;
therefore there was no evidence that ionising
radiation induced a longer remission period than
conventional topical medication.

Efficacy
No systematic reviews were found. 

Versus topical medication
One 18-week study of Grenz rays using a
grading system as outcome parameter11 and one

study of superficial radiotherapy, using (nearly)
clearing as an outcome parameter,12 found no
beneficial effect. One 10-week RCT of Grenz
rays13 and one 18-week RCT of superficial
x rays14 found a beneficial effect. 

Versus topical PUVA
One trial found a superior effect of radiotherapy
at 6 weeks, but after 18 weeks follow up there
was no difference in reduction of severity
scores.15

Superficial x rays versus Grenz rays
One study of 18 weeks’ duration found a superior
effect of conventional x rays from the doctor’s
point of view but the patients’ rating showed no
difference.16

Drawbacks
Three trials mentioned the absence of adverse
reactions during treatment.13,14,16 No study could
assess the possible long-term harmful effects of
the radiotherapy.

Comment
No trial used time to relapse as the outcome
variable. No study gave a rationale for the
sample size, which was between 15 and 30
patients. None of the trials stated explicitly which
conventional topical therapy was the comparator;
at best it was described as steroids and/or tar.
Overall, the studies did not explicitly describe
the types of hand eczema of the patients: four
studies specified the type of eczema as
constitutional11,14–16; the other two gave only very
partial results among some types of hand
eczema.12,13 Older literature may give an
indication about possible long-term harm.

Implications for clinical practice
Given the uncertainties about the long-term
effects of this treatment modality, and the very
limited evidence of a short-term effect,
radiotherapy cannot be recommended.
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No RCTs addressing this issue could be
identified. Only one controlled study compared
an emollient with two different topical steroids.

Efficacy
No systematic review was found. 

Emollient versus topical corticosteroids
One controlled trial indicated a beneficial effect
of a chamomile-extract-containing cream over a
cream with 0·25% hydrocortisone, but not in
comparison with 0·75% fluocortin butylester
cream.17 Uncontrolled studies noted a reduction
in steroid use in patients treated with a
moisturising cream and in patients treated with a
protective foam.18,19

Versus each other
In one left–right RCT, using patient preference as
outcome parameter, there was limited evidence
in favour of Aquacare HP over Calmurid, both of
which contained 10% urea.20 One controlled
clinical trial (CCT) with a left–right design did not
detect an advantage of a urea cream over an
aqueous cream.22

Drawbacks
No major side-effects were reported. Burning
and worsening of the pre-existing hand eczema
were reported.20 Patients were concerned with
greasiness of their hands, and with staining of
objects they handled.

Comments
Several poor-quality uncontrolled studies were
identified, none of which had steroid dose
reduction as the outcome parameter.

Implications for clinical practice
Despite their widespread use, there is
insufficient documented evidence of any

steroid-sparing or additive effect in the treatment
of hand eczema. In general, there seems to be
no harm either, apart from the occasional contact
allergy to an ingredient.

Is treatment of chronic hand eczema with
local PUVA or UVB irradiation better in
reducing patient- and doctor-rated severity
scores than topical corticosteroids?

We identified no trial explicitly comparing PUVA
or UVB therapy with topical steroids; only
one RCT had ordinary topical treatment (not
specified) as comparator. A further four
controlled trials, one of which was an RCT, were
identified that compared the efficacy of PUVA or
UVB therapy with a control group or using a
right–left design. Numerous case series without
a control group reported the efficacy of different
modalities of photo(chemo)therapy. There is
insufficient evidence that PUVA/UVB therapy is
more effective than conventional topical steroid
therapy.

Efficacy
No systematic reviews were found. 

PUVA versus UVA
In a double-blind randomised within-patient trial
of 15 patients with chronically relapsing vesicular
hand eczema, topical PUVA and UVA treatment
showed improvement of the severity score over
the 8-week treatment period but no statistical
difference between the treated hands at any
stage.22

UVB versus topical treatment
Eighteen patients with chronic hand eczema
resistant to conventional topical therapy with
potent corticosteroids were randomly divided into
three treatment groups: UVB of the hands only,
placebo irradiation, and whole-body UVB
irradiation.23 Local UVB irradiation of the hands
was significantly better than placebo; whole-body
UVB irradiation with additional irradiation of the
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hands was significantly better than the continuing
local treatment alone (not specified) according
to a simple clinical grading (cleared, improved,
unchanged/worse). A 3-month follow up
demonstrated the fast relapse of hand eczema. 

Topical PUVA treatment
In a left–right design, there was little difference
between topical 8-methoxypsoralen (8-MOP)
bath PUVA and topical 8-MOP lotion PUVA
therapy in 24 patients with chronic hand or foot
eczema; there was greater than 80% clearing
with both modalities.24 After 1 month the most
successful treatment was continued on both
sides until lesions cleared; there was no
difference in the length of the relapse-free
period. A small controlled pilot trial comparing
topical PUVA, systemic PUVA and topical
corticosteroids was inconclusive.25

Systemic PUVA therapy versus
no therapy
This was compared in a right–left (within-patient)
study of seven patients with dyshidrotic hand
eczema.26 All patients responded and remained
disease-free on a maintenance schedule for
2–6 months. Out of 20 patients with different
conditions, five patients with endogenous
eczema were treated in a controlled study of
PUVA therapy versus no treatment but it was
unclear how many of the treated hands
responded.27

Drawbacks
PUVA treatment can cause side-effects such as
burning episodes, subacute eczema and acute
exacerbation of eczema. UV therapy may also
induce skin cancer as a long-term effect. 

Comment
In most studies patients continued their topical
medication or emollients. There is no study

comparing UVB/PUVA therapy with the
conventional topical steroid therapy. There is
also no evidence that UV therapy is the most
effective for hand eczema (see the next
question).

Implications for clinical practice
PUVA or UVB is effective. The choice for this
treatment option is guided by considerations
other than proven clinical superiority over other
modalities.

In adults with chronic hand eczema, does
treatment with PUVA irradiation (oral or topical
psoralen) lead to better reduction in patient-
and doctor-rated scores and remission
periods than UVB irradiation?

We identified one RCT on oral PUVA and two
CCT’s on oral/topical PUVA. The controlled trial
on topical bath PUVA demonstrated no
comparative advantage, whereas the RCT on
oral PUVA showed an effect in favour of PUVA.

Efficacy
No systematic review was found. 

Topical bath PUVA versus UVB
A 6-week left–right design CCT of 13 patients
showed that, though effective, topical bath PUVA
was not better than UVB.28

Oral PUVA versus UVB
The only RCT we found, a 3-month study of 35
patients, showed an effect in favour of oral
PUVA.29 In this study, only one hand was treated
but in most patients the untreated hand also
improved. A CCT comparing UVB used at home
with PUVA at the clinic showed no comparative
advantage.30
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Drawbacks
Nausea caused by the oral psoralen was
reported. Pain, burning, itching and redness was
reported with both therapies, but slightly more
from PUVA irradiation.

Comment
Long-term adverse effects could not be
assessed. Improvement of the untreated hand
may be the result of compliance with topical
emollients. More than 17 uncontrolled studies
were identified, claiming a beneficial effect of UV
treatment (PUVA or UVB), but there was no
comparator in any of the studies.

Implications for clinical practice
PUVA or UVB is effective in treating hand
eczema. The question of which modality is better
is unsolved.

In adults with chronic hand eczema, is oral
treatment with retinoids better in terms of
patient- and doctor-rated sign scores than
topical corticosteroids?

Two uncontrolled open studies demonstrated
limited evidence that oral 9-cis-retinoic acid and
etretinate are effective in chronic hand eczema.
We identified only one CCT comparing topical
retinoic acid plus corticosteroids against topical
steroids, in 18 patients in a double-blind
left–right design. There was no statistically
significant difference between the modalities.

Efficacy
No systematic reviews were found. 

Topical retinoid versus topical
corticosteroids
In a symmetrical double-blind study, the efficacy
of triamcinolone acetonide 0·1% cream was

compared with the same cream containing, in
addition, 0·25% retinoic acid.31 The study
involved 18 subjects with different types of
eczema (12 atopic dermatitis, 4 allergic contact
dermatitis, 1 nummular eczema, 1 dyshidrosis);
the palms and soles were involved in only five
patients. The duration of treatment was planned
for 2 weeks, with the option to extend treatment to
3 weeks. The same observer scored erythema,
oedema, vesicles, crusts, excoriations, scales,
lichenifications and pruritus separately on a scale
of 0–5. No statistically significant difference
between the treatments was observed. 

Oral retinoids
In an open uncontrolled study, 15 patients with
hyperkeratotic hand eczema were treated with
etretinate 25–75 mg daily for 3–20 months.32

Pronounced improvement was reported but the
clinical value was limited because of severe side-
effects. Another open study using 9-cis-retinioic
acid for 1–5 months in 38 patients with refractory
therapy-resistant chronic hand eczema showed
very good response in 21 patients (55%), a good
response in 13 patients (34%), a moderate
response in 2 patients (5·5%) and no response in
2 patients (5·5%), as assessed by patient and
doctor, and only mild side-effects.33

Drawbacks
Topical use of retinoid acid plus steroids is
reported to cause significantly more subjective
irritation than topical steroids without retinoic
acid.31 Frequent side-effects such as dryness of
the mucosae and lips, but also loss of hair and
universal pruritus were reported for the treatment
with etretinate.32 Oral 9-cis-retinioic acid showed
fewer and milder side-effects: cheilitis, 29%;
headache, 11%; flush, 11%; conjunctivitis, 3%.33

Comment
Oral 9-cis-retinioic acid seems to be a promising
option but evidence of a comparative advantage
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is absent. It has to be demonstrated that this new
drug with fewer side-effects is more effective
than conventional topical steroid or UVB/PUVA
therapy.

Implications for clinical practice
Currently there is insufficient evidence to support
the prescription of oral retinoids for hand eczema.

In adults with dyshidrotic hand eczema,
does iontophoresis lead to an improvement
of patient- and doctor-rated scores compared
with topical steroids or UVB/PUVA irradiation?

We identified only one RCT using iontophoresis
in patients with dyshidrotic hand eczema. This
trial showed a significant improvement of the
ionotophoresis-treated side compared with the
non-treated side. No trial has compared
iontophoresis with topical steroids or UVB/PUVA
therapy. 

Efficacy
No systematic reviews were found. 

Iontophoresis versus no treatment
In a randomised one-sided comparison, the
effects of tap-water iontophoresis in addition to
steroid-free topical therapy was investigated in
20 patients with dyshidrotic hand eczema.34 After
3 weeks (20 iontophoresis applications) the
parameters “itching” and “vesicle formations”
scored significantly better on the iontophoresis-
treated side than on the non-iontophoresis-
treated side, but redness and desquamation did
not differ significantly. In an open study of 54
patients with hyperhidrosis, 20 patients with
palmoplantar eczema who continued the
iontophoresis treatment at home for at least
6 months were compared with a historical sex-
and age-matched control group of eczema

patients without iontophoresis.35 The relapse-free
interval, but not the time needed for clearing,
was significantly improved in the iontophoresis-
treated group. 

Drawbacks
Tap water iontophoresis was always connected
with subjective sensations like stinging and
discrete paraesthesia (“tingling”). No severe side-
effects or possible harmful effects were reported.

Comment
No trial showed sufficient evidence for the
benefit of additional iontophoresis therapy
compared with conventional topical steroid or
UVB/PUVA therapy. The open study that
compared the long-term effects of iontophoresis
in patients with non-specified hand eczema with
historical controls had insufficient evidence to
show whether iontophoresis prolongs the
relapse-free interval in dyshidrotic hand
eczema.35 Only one study34 describes the types
of dyshidrotic hand eczema of the patients.

Implications for clinical practice
The treatment seems harmless, but is not proven
to be effective.

In adults with hyperkeratotic hand eczema,
does dithranol lead to an improvement in
patient- and doctor-rated sign scores, and
longer remission periods upon clearance,
when compared with topical corticosteroids?

No systematic review was found, and no trial
(controlled or uncontrolled) of dithranol for any
type of hand eczema could be identified. Trials
may be detected in older (pre-1977) literature.

In adults with relapsing vesicular hand
eczema based on contact allergy to nickel,
does dietary intervention or oral therapy with
chelating agents lead to an improvement in
patient- and doctor-rated sign scores, when
compared with topical corticosteroids?
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We identified six trials: two RCTs, one CCT and
three open studies. All studies were small,
performed in nickel-sensitive patients with hand
eczema. Four studies used a nickel-chelating
compound and two a low-nickel diet. None of
the studies compared the intervention with
topical corticosteroids. One multicentre RCT
on triethylenetetramine found no significant
improvement of hand eczema. The other RCT on
disulfiram (tetraethylthiuramdisulphide) found only
very limited evidence in favour of this treatment.
One controlled trial found no evidence that a low-
nickel diet improves dyshidrotic hand eczema. 

Efficacy
No systematic reviews were found. 

Oral therapy with a nickel-chelating
compound
In a multicentre, randomised, double-blind,
crossover study, oral treatment with
triethylenetetramine, 300 mg daily for a 6-week
period, or a lactose-containing placebo was
given to 23 nickel-positive patients with chronic
hand eczema after a 4-week rest period before
crossover.36 No significant improvement
occurred in hand eczema on the basis of either
the patients’ or the doctor’s evaluation. In a
double-blind, placebo-controlled RCT, disulfiram
with a gradually increased dose was given for at
least 6 weeks after having reached the full
dosage of 200 mg.37 Hand eczema was graded
according to a semi-quantitative scoring system.
During the treatment period, the hand eczema
healed in five out of the 11 disulfiram-treated
patients, compared with two out of 13 in the
placebo group (not significant). Using the semi-
quantitative scoring system, results in favour of
disulfiram were statistically significant for scaling
and frequency of flares but not for the sum of
parameters. Two open trials without controls
found insufficient evidence on the effect of the
nickel-chelating compound disulfiram.38,39 In one
uncontrolled study, two out of 11 patients with

nickel allergy and hand eczema healed and
eight improved considerably under the treatment
with disulfiram, 200 mg daily for 8 weeks.38 Mild
relapses were observed in all patients within
2–16 weeks after discontinuation of treatment. In
the other open study, out of 11 nickel-positive
patients with chronic dyshidrotic hand eczema
aggrevated by oral challenge with nickel, seven
patients cleared, improvement was seen in two
patients, and in two the dermatitis remained
unchanged during the treatment with disulfiram,
200–400 mg daily for 4–10 weeks.39

Low-nickel diet
In a non-randomised trial of 24 patients with
dyshidrotic hand eczema caused by nickel, the
effects of a low-nickel diet for 3 months (eight
patients) were compared with oral disodium
cromoglycate for 3 months (nine patients) and
with seven patients who did not give consent to
the study and who did not receive any
treatment.40 All 24 patients were evaluated blind
for itching and number of vesicles. The low-nickel
diet did not improve these patients, but those
treated with disodium cromoglycate improved
significantly and had significantly fewer blisters
than the controls and the patients treated by diet.
In an open, uncontrolled study, 55 out of 90
nickel-sensitive patients who had had a flare of
dermatitis after oral challenge with nickel and
adhered to the diet for at least 4 weeks improved
or cleared.41 Forty of these patients reported a
long-term improvement when followed up by
questionnaire 1–2 years later.

Drawbacks
In one RCT, one patient treated with disulfiram
had toxic hepatitis after 8 weeks of treatment and
two patients out of 30 patients showed signs of
hepatic toxicity.37 In an open study, treatment
with disulfiram, 100 mg, was discontinued in
4 out of 11 patients because of side-effects.
Seven out of 11 patients experienced side-
effects such as fatigue, headache and dizziness;
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in one patient without such side-effects,
treatment was stopped when the patient
developed viral hepatitis.39 During the treatment
with disulfiram, 200 mg daily over 8 weeks,
reversible side-effects of headache, nausea,
borborygmus and halitosis were seen in eight out
of 11 patients; dizziness was seen in one patient
who developed toxic reversible liver damage
induced by disulfiram.38 One RCT mentioned the
absence of adverse reactions during the
treatment with triethylenetetramine, 300 mg daily
for a 6-week period.36 No study using a low-
nickel diet could assess possible harmful effects.

Comment
No trial showed sufficient evidence for the
benefit of either a low-nickel diet or a nickel-
chelating compound. Only two RCTs with a small
number of patients (23 and 11) were performed.
On the basis of the harm and the possible side-
effects, oral treatment with a nickel-chelating
compound cannot be recommended. None of
the trials compared treatments with conventional
topical medication (for example steroids). 

Implications for clinical practice
Given the side-effects and lack of efficacy, oral
therapy with a nickel-chelating compound can
not be recommended. There is no evidence that
a low-nickel diet improves pompholyx-type hand
eczema.

In adults with chronic clinically active hand
eczema, do protective or occlusive gloves,
barrier-creams, avoidance of allergens and
irrititants, and other non-pharmacological
interventions lead to better patient- and
doctor-rated sign scores than topical steroids?

No systematic reviews were found. There is,
however, one systematic review being prepared
on interventions to prevent occupational hand
dermatitis.42 A number of issues in connection with
this question will be dealt with in this review.
Information on avoidance of allergens or irritants

on a case-by-case basis can be found in the
major textbooks on contact dermatitis.43 The effect
of emollients was covered in the fifth question
above (p. 136).

No controlled trials on gloves or protective
creams were found. We found a few uncontrolled
rather descriptive studies indicating some
benefit of gloves and/or barrier creams,19,44 one
study having a within-patient left–right design.45
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Since at least 47 groups of interventions have
been tried in atopic eczema, coverage of all
therapy-related issues for atopic dermatitis is not
possible, even in a chapter of this size. Instead,
we have opted to introduce the evidence base
for treating atopic eczema by means of three
common clinical scenarios:

1. a child with moderately severe atopic
eczema

2. a person with clinically infected atopic
eczema

3. an adult with severe atopic eczema.

Much of the background work and methodology
within the sections has been based (with
updates) on the results of the UK National Health
Service (NHS) systematic review of atopic
eczema treatments which was published at the
end of 2000. For a more comprehensive and
detailed assessment of important areas, such as
disease prevention, not covered in this chapter,
readers are recommended to read the relevant
sections of this report which is available free in
the public domain (http://www.ncchta.org).
Subsequent editions of this book and the book
website will aim to cover these remaining areas.
Given the large amount of data described in this
chapter, the references are provided at the end
of each therapy section, rather than at the end of
the chapter.

Hywel Williams was responsible for writing the
background section and the evidence
summaries of tacrolimus and pimecrolimus, and

for editing the other contributions. Jane
Ravenscroft and Kim Thomas conducted the
updated searches on Medline and Embase. Kim
Thomas wrote the sections on emollients and
non-pharmacological treatments, and Jane
Ravenscroft wrote the section on infected
eczema. Carolyn Charman wrote the section on
topical steroids and Dominic Smethurst wrote
the section on antihistamines and systemic
treatments.

Background 
Definition and diagnostic criteria
Atopic eczema is a chronic inflammatory skin
condition characterised by an itchy red rash that
favours the skin creases such as the folds of the
elbows, behind the knees and around the neck.
The morphology of the eczema lesions
themselves varies in appearance from vesicles
to gross lichenification on a background of
poorly demarcated redness. Other features such
as crusting, scaling, cracking and swelling of the
skin can occur.1 Atopic eczema is associated
with other atopic diseases such as hay fever and
asthma. People with atopic eczema also have a
tendency to dry skin, which makes them
vulnerable to the drying effects of soaps.

Atopic eczema typically starts in early life, with
about 80% of cases starting before 5 years of
age.2 Although the word “atopic” is used when
describing atopic eczema, it should be noted
that about 20% of people with otherwise typical
atopic eczema are not atopic as defined by the
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presence of positive skin-prick test reactions to
common environmental allergens or through
blood tests that detect specific circulating IgE
antibodies.3 The word atopic in the term atopic
eczema is simply an indicator of the frequent
association with atopy and the need to separate
this clinical phenotype from the other forms of
“eczema” such as irritant or allergic contact
eczema, which have other causes and distinct
patterns. The terms atopic eczema and atopic
dermatitis are synonymous. The term atopic
eczema or just “eczema” is frequently used in
the UK, whereas atopic dermatitis is used more
in the US. Much scientific energy has been
wasted in debating which term should be used.

Very often, no definition of atopic eczema is
given in clinical studies such as clinical trials.
This leaves the reader guessing as to what sort
of people were studied. Atopic eczema is a
difficult disease to define, as the clinical features
are highly variable in morphology, body site and
time. There is no specific diagnostic test which
encompasses all people with typical eczema
that can serve as a reference standard.
Diagnosis is, therefore, essentially a clinical one.

At least 10 synonyms for atopic eczema were in
common usage in the dermatology literature in
the 1970s, and it is doubtful if physicians were all
referring to the same disease. A major
development in describing the main clinical
features of atopic eczema was the Hanifin and
Rajka diagnostic criteria (1980).4 These criteria
are frequently cited in clinical trial articles, and
they at least provide some degree of confidence
that researchers are referring to a similar disease
when using these features. It should be borne in
mind however that these criteria were developed
on the basis of consensus, and their validity and
repeatability is unknown in relation to physician’s
diagnosis.3 Some of the 30 or so minor features
have since been shown not to be associated with
atopic eczema, and many of the terms, which

are poorly defined, probably mean something
only to dermatologists. Scientifically developed
refinements of the Hanifin and Rajka diagnostic
criteria, mainly for epidemiological studies, have
been developed by a UK working party, and
these criteria have been widely used throughout
the world.5 These are shown in Box 17.1.6

It is quite possible that there are distinct
subsets of atopic eczema, for example those
cases associated with atopy and those who
have severe disease with recurrent infections.
Until the exact genetic and causative agents
are known, it is wiser to consider the clinical
disease as one condition. Perhaps sensitivity
analyses should be done within clinical trials for
those who are thought to represent distinct
subsets, for example those who are definitely
atopic with raised circulating IgE to allergens,
and those with severe disease and associated
asthma.3

Incidence/prevalence
Atopic eczema is a very common problem.
European prevalence studies done in the last
decade suggest an overall prevalence of 15–20%
in children aged 7–18 years.7 Standardised
questionnaire data from 0.5 million children aged
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Box 17.1 In order to qualify as a case
of atopic eczema, the person must
have the following6:

An itchy skin condition 
Plus three or more of:

• Past involvement of the skin creases such
as bends of elbows or behind the knees 

• Personal or immediate family history of
asthma or hay fever

• Tendency towards a generally dry skin
• Onset under the age of 2 years
• Visible flexural dermatitis as defined by a

photographic protocol



13–14 years in the International Study of Asthma
and Allergies in Childhood (ISAAC) suggest that
atopic eczema is not just a problem confined to
Western Europe, high prevalence being found
in many developing cities undergoing rapid
demographic change.8 There is reasonable
evidence to suggest that the prevalence of atopic
eczema has increased two to threefold over the
last 30 years, although the reasons for this are
unclear.9 No reliable estimates of incidence are
available for atopic eczema.

Atopic eczema is more frequent in childhood,
especially in the first 5 years of life. One study of
2365 patients in Livingston, Scotland who were
examined by a dermatologist for atopic eczema
suggested that atopic eczema is relatively rare
over 40 years of age, with a 1-year period
prevalence of 0·2%.10 Yet, because there are
many more adults than children, they may make
up over 38% of all atopic eczema cases in that
community. Adults also tend to represent a more
persistent and severe subset of cases.

Most cases of childhood eczema in any given
community are mild. One recent study found that
84% of 1760 children aged 1–5 years from four
urban and semi-urban general practices around
Nottingham were mild, as defined globally by the
examining physician, with 14% of cases in the
moderate category and 2% in the severe
category,11 a severity distribution that was very
similar to another recent population survey in
Norway.12

Morbidity and costs
Atopic eczema usually accounts for the worst
disturbance in quality of life when compared with
other dermatological diseases. Specific aspects
of a child’s life affected by atopic eczema are7:

• itch and its associated sleep loss (which can
also cause considerable family disturbance)

• social stigmatisation from other children and
parents

• the need for special clothing and bedding
• avoidance of activities such as swimming
• the need for frequent applications of

topical treatments and visits to healthcare
professionals.

In financial terms, the cost of atopic eczema is
potentially very large. One study of an entire
community in Scotland in 1995 estimated that the
annual personal costs to patients with atopic
eczema was £297 million if extrapolated to the
entire UK.13 The cost to the UK NHS was £125
million and the annual cost to society through lost
working days was £43 million, making the total
expenditure on atopic eczema £465 million per
year. This figure is likely to be an underestimate
since the prevalence of atopic eczema is lower in
Scotland compared with the rest of the UK.
Another study from Australia found that the
annual personal financial cost of managing mild,
moderate and severe eczema was Aus$330,
Aus$818 and Aus$1255 respectively, which was
greater than the costs associated with asthma in
that study.14

Aetiology
Genetics
There is good evidence to suggest that genetic
factors are important in predisposition to atopic
eczema. Twin studies have shown a much higher
concordance for monozygotic (85%) than for
dizygotic twins (21%),15 although no single gene
has yet emerged as a consistent marker for
atopic eczema. There may be several, and it is
possible that the tendency to atopic eczema
might be inherited independently from atopy.

Environment
There are several general and specific clues that
point strongly to a role of the environment in
disease expression.16 It is difficult to explain the
large increase in the prevalence of atopic
eczema over the past 30 years in terms of
genetics.9 It has been shown that atopic eczema
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is more frequent in wealthy families.17 It is unclear
whether this positive social class gradient
reflects exposure to indoor allergens or whether
it reflects a whole constellation of other factors
associated with social “development”. Other
studies have shown an inverse association
between the prevalence of eczema and family
size.18 This observation led to the “hygiene
hypothesis” – that children in larger families were
“protected” from expressing atopy because of
frequent exposure to infections.19 Some
evidence for this “protective” effect of infections
on atopic eczema has been shown in relation to
measles infection.20

Migrant studies also point strongly to the role of
environmental factors in atopic eczema. For
example, 14·9% of black Caribbean children
living in London develop atopic eczema
(according to the UK diagnostic criteria)
compared with only 5·6% of similar children
living in Kingston, Jamaica.21

Further work has suggested that the tendency to
atopy may be programmed at birth and could be
related to factors such as maternal age.22 The
observation that many cases of atopic eczema
improve spontaneously around puberty is also
difficult to explain in genetic terms alone.2

Specific environmental risk factors for expression
of eczema are still not fully elucidated. Allergic
factors such as exposure to house-dust mite may
be important, but non-allergic factors such as
exposure to irritants, bacteria and hard water
may also be important.23

Pathophysiology
There appears to be a failure to switch off
the natural predominance of TH2 helper
lymphocytes that occurs in infancy, which leads
to an abnormal response of chemical messengers
called cytokines to a variety of stimuli.1,24 The
underlying mechanism of disease may be
abnormalities in cyclic nucleotide regulation

of marrow-derived cells or allergenic over
stimulation that causes secondary abnormalities.
Some studies have suggested a defect in lipid
composition and barrier function in people with
atopic eczema – a defect which is thought to
underlie the tendency to dry skin and possibly
the enhanced penetration of environmental
allergens and irritants, leading to chronic
inflammation.

Prognosis
The majority of children with atopic eczema
appear to “grow out” of their disease, at least to
the point where the condition becomes a
problem no longer in need of medical care. A
detailed review of prognostic studies reported
elsewhere2 concluded that most large studies of
well-defined and representative cases suggest
that about 60% of childhood cases are clear or
free of disease symptoms in early adolescence.
However, many such apparently clear cases are
likely to recur in adulthood, often as hand
eczema. The most consistent factors that appear
to predict persistent atopic eczema are early
onset, severe widespread disease in infancy,
concomitant asthma or hay fever, and a family
history of atopic eczema.

Aims of treatment
Cure is an unrealistic option for the majority of
sufferers, the causes of atopic eczema that are
amenable to manipulation being poorly
understood, and because the effect of
conventional treatment on the long-term natural
history of the disease is simply not known.
Treatment is thus aimed at relieving troublesome
symptoms such as itch and soreness and its
associated sleep loss, in order to improve the
person’s quality of life. Improvement in skin
appearance may also be important, as is self-
esteem, social confidence and the ability to
participate freely in recreational activities such
as swimming.
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Relevant outcomes
Outcome measures used in trials have been
reviewed by Finlay.25 Most outcome measures
have incorporated some measure of itch, as
assessed by a doctor at periodic reviews or
patient self-completed diaries. Other more
sophisticated methods of objectively recording
itch have been tried. Finlay drew attention to the
profusion of composite scales used in evaluating
atopic eczema outcomes. These usually
incorporate measures of the extent of atopic
eczema and several physical signs such as
redness, scratch marks, thickening of the skin,
scaling and dryness. Such signs are typically
mixed with symptoms of sleep loss and itching,
and variable weighting systems are used. It has
been shown that measuring surface area
involvement in atopic eczema is fraught with
difficulty,26 which is not surprising considering
that eczema is, by definition, “poorly defined
erythema”. Charman et al. performed a
systematic review of named outcome measure
scales for atopic eczema and found that of the 13
named scales in current use, only one (SCORAD)
had been fully tested for validity, repeatability and
responsiveness.27 Quality-of-life measures
specific to dermatology include the Dermatology
Quality of Life Index28 and SKINDEX.29 The
Children’s Dermatology Life Quality Index has
been used in atopic eczema trials in children.

Most clinical trials of atopic eczema have been
very short (i.e. about 6 weeks), which seems
inappropriate in a chronic relapsing condition.
Few studies have considered measuring number
and duration of disease-free periods. In the
absence of such long-term studies it is
impossible to say whether modern treatments
have increased chronicity at the expense of
short-term control.

Methods of search
Searching involved updating the trials located in
the Health Technology Assessment (HTA)30

using identical optimally sensitive search strings
described in Appendix 1 of that report. Both
Medline and Embase were searched using these
terms up to the end of January 2001
supplemented by additional searches of
Pubmed for more recent articles using drug-
specific names and synonyms.

Further reading
The epidemiology of atopic eczema has been
described in:

The epidemiology, causes and prevention of
atopic eczema. In: Williams HC, ed. Atopic
Dermatitis. Cambridge: Camridge University
Press, 2000.
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Case scenario 1: A child with
atopic eczema of moderate
severity

QUESTIONS

What is the role of emollients?

Efficacy
We found no systematic review for emollients in
atopic eczema. Five randomised controlled trials
(RCTs) are reported here.1–5 Other studies were
excluded because we could not ascertain if they
were properly randomised; they included
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Figure 17.1 A child with flexural atopic eczema



conditions other than atopic eczema (for example
Newbold6); or they presented only biometric data,
the clinical relevance of which was difficult to
ascertain (for example Pigatto et al.7, Hagstromer
et al.8).

Kantor et al.1 compared the use of an oil-in-water
emollient (Moisturel) versus a water-in-oil
emollient (Eucerin) using a left–right comparison
design in 50 patients with symmetrical atopic
eczema treated for 3 weeks. Test limbs affected
by atopic eczema were treated once daily with
the emollients and once daily with 2·5%
hydrocortisone cream. Global severity showed
a statistically significant reduction with both
emollients compared with baseline.

The 1998 study by Hanifin et al.3 compared the
effects of adding an emollient called Cetaphil
(manufactured by the study sponsor), applied
three times daily, to twice-daily application of
0·05% desonide lotion (a topical steroid) versus
twice-daily topical desonide alone. Eighty
patients with atopic eczema were enrolled for a
3-week period. Outcomes were recorded by an
investigator who was blinded to treatment
allocation. At the end of 3 weeks the relative
reduction in disease severity was 70% for
desonide alone, compared with 80% for the
desonide/emollient side (P<0·01).

The studies by Wilhelm et al.4 and Andersson
et al.2 both evaluated the benefit of emollients
containing urea preparations – a substance
intended to improve the water-binding capacity
of the outer layer of skin. In the study of
Wilhelm et al.,4 80 patients were randomised to
apply a topical formulation containing 10%
urea (manufactured by the study sponsors)
versus the vehicle base as “placebo” for
4 weeks in a right–left forearm comparison.
Skin redness was improved at 70% of the sites
on which 10% urea was applied compared with
30% for the sites where the vehicle was
applied.

The study by Andersson et al.2 compared a
“new” cream containing 5% urea as the active
substance against an established licensed
cream containing 4% urea and 4% sodium
chloride. Forty-eight adults with atopic eczema
were enrolled in a parallel-group double-blind
study. Patients were asked to apply the creams
at least once daily for 30 days. Clinical disease
severity showed a significant benefit for both
creams and there were no statistically significant
differences between the preparations.

Larregue and colleagues5 compared 6%
ammonium lactate (another substance designed
to improve water-binding capacity of the skin)
against its cream base in 46 children aged
6 months to 12 years with atopic dermatitis. The
study was a within-person comparison of two
symmetrical sites. Lichenification, hyperkeratosis
and dryness were reduced in both groups but
slightly more so in the ammonium lactate group.
This was reported to be statistically significant at
day 15 for lichenification and for erythema at day
30 (the final evaluation point of the study).
Tolerability, as evaluated by the patients, was
very similar in both groups.

Drawbacks
None were reported in the first two studies, with
the exception of one patient who experienced a
burning sensation when the oil-in-water emollient
was applied.1 In the study by Hanifin et al.,3 14%
of the patients reported stinging or burning on
the side treated with desonide compared with
12% on the side treated with the combination at
week 1. Most patients (96% versus 4%)
preferred the combination treatment. Transient
burning was noticed in four patients treated with
urea and in five patients treated with vehicle
creams in the study by Wilhelm et al.4 No
adverse effects were described by Andersson
et al.2 Other possible side-effects of emollients
include occlusion folliculitis on hair-bearing skin
and accidents from slipping whilst climbing into
the bath when using emollient bath additives.
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Comment
The first two studies were of very short duration,
and the quality of reporting was generally poor,
with little description of randomisation method,
limited blinding and no intention-to-treat (ITT)
analysis. The Kantor et al. study1 failed to show
any benefit of one emollient preparation over
another (in the presence of a moderate-potency
topical steroid), and the Hanifin et al. study3

suggested that regular use of an emollient with a
topical steroid may result in a small increase in
treatment response compared with a topical
steroid alone. Neither study showed a steroid-
sparing effect for emollients.

The first of the two studies on urea preparations4

showed a possible benefit of a urea-containing
preparation compared with vehicle. Comparison
of two preparations containing urea in different
concentrations failed to show any additional
benefit of higher concentrations of urea. Quality
of reporting on randomisation, blinding and ITT
analysis was poor in both studies. Similar
findings were found in the Larregue et al. study.5

It is extremely disappointing to see a virtual
absence of clinically useful RCT data on the
use of emollients in atopic eczema. In addition
to measuring efficacy of emollients in treating
mild atopic eczema, it is important that future
RCTs of emollients measure long-term tolerability,
patient preferences and cosmetic acceptability
since these are probably key determinants
for successful long-term use. There is an
urgent need to answer several basic questions,
preferably through industry-independent
randomised controlled trials. Possible questions
that require an answer are as follows.

1. Do emollients have a useful therapeutic
effect (with or without wet wraps) for treating
minor flares of atopic eczema compared with
mild topical steroids?

2. Do emollients have a topical-steroid-sparing
effect without loss of efficacy in the long-term
management of atopic eczema?

3. Does the regular use of emollients between
eczema flares treated by topical steroids
help to reduce relapse rates?

4. For children with atopic eczema, do
expensive bath emollients provide any
additional benefit over application of a
cheap emollient directly to the skin after a
bath?

5. Does the regular use of emollients reduce
the incidence and severity of secondary
infection in atopic eczema?

6. Do educational interventions designed to
teach the appropriate use of emollients
improve the symptoms of atopic eczema?

7. How common is clinically relevant contact
sensitisation to emollient constituents such
as lanolin?

Implications for clinical practice
There is currently no evidence to doubt the belief
that regular emollient use is beneficial for the
treatment of atopic eczema. Equally, there is no
clear RCT evidence of their benefit. Whether bath
additives provide additional benefits to topically
applied emollients is particularly unclear.

Key points

• Five RCTs have been summarised. Two
examined the possible steroid-sparing
effects of emollients, two assessed the
benefits of using emollients containing
urea and one assessed the benefits of
emollients containing ammonium lactate. 

• The paucity of good clinical trial evidence
does not reflect the importance of emollient
therapy for the treatment of atopic eczema
and some suggestions for possible future
trials have been included. 
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Do topical steroids help?

Efficacy 
Versus placebo
The effectiveness of topical corticosteroids
versus placebo has been demonstrated in one
systematic review (search date 1999,13
RCTs)1 and two further RCTs2,3 comparing
topical steroids with placebo (vehicle) applied
for up to 6 weeks in patients with atopic
eczema (Table 17.1). Twelve studies found
significant improvement with topical steroid
compared with placebo.3–13 Reference 11
includes 2 RCTs – see Table 17.1. The three

remaining studies were unable to demonstrate
a significant difference between steroid and
placebo.2,14,15 No long-term studies were
identified.

Versus each other
One systematic review (40 RCTs) was identified
comparing a variety of topical steroids with
each other.1 The review found significant
improvements in 13–100% of people after 1–6
weeks of treatment.

Prevention of relapse
One RCT in adults has examined the
effectiveness of topical steroids in preventing a
relapse of atopic eczema.16 The study included
54 adults with atopic eczema that had
completely healed with a 4-week course of a
potent topical steroid (0·005% fluticasone
propionate). The study showed that subsequent
application of fluticasone propionate 0·005%
ointment on two consecutive days a week for 16
weeks was significantly more effective in
maintaining an improvement compared with
placebo. In a further open uncontrolled study, 90
patients (aged 17–63 years) were treated once
daily with mometasone furoate 0·1% cream for 3
weeks. The 78% of patients who had cleared or
almost cleared after this time were treated
prophylactically with the same preparation twice
weekly for 6 months, after which time 90%
remained relapse-free.17

Application under wet wraps
One RCT (40 children aged 1–15 years) has
examined the use of wet-wrap bandaging (wet
cotton tubular dressings) applied over diluted
topical steroids to improve penetration of topical
steroid and control of symptoms.18 In this study
children were treated once daily with either one-
tenth strength mometasone furoate 0·005%
ointment or one-tenth strength fluticasone
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Table 17.1 Topical steroids versus placebo in atopic eczema: results of RCTs2–15

Intervention and duration Number of Outcome

participants

(age in years)

Triamcinolone acetonide 0·05% twice daily for 2

weeks2

Prednicarbate 0·25% ointment twice daily for 4

weeks3

Betamethasone dipropionate 0·05% ointment twice

daily for 3 weeks4

Hydrocortisone valerate 0·2% cream three times

daily for 2 weeks5

Halcinonide 0·1% cream twice daily for 3 weeks6

Halcinonide 0·1% ointment three times daily for 2

weeks7

Hydrocortisone valerate 0·2% ointment twice daily

for 2 weeks8

Betamethasone dipropionate cream 0·05% twice

daily for 4 days9

Desonide cream once daily for 1 week10

Fluticasone propionate 0·005% twice daily for 4

weeks11

Fluticasone propionate 0.005% twice daily for 4

weeks11

Hydrocortisone buteprate 0·1% cream once daily for

2 weeks12

Clobetasol propionate 0·05% cream twice daily for

4 weeks13

Triamcinolone acetonide 0·5% once daily14

Hydrocortisone acetate 1% twice daily for 1 week

then emollient only for 1 week versus 2 weeks of

emollient only15

100

51 (18–60)

36 (2–63)

20 (2–75)

58 (0·8–86)

233 (2–67)

64 (>12)

30 (19–57)

40 (0·4–15)

203 (12–82)

169 (12–84)

194 (17–76)

81 (>12)

40 (2 with atopic

dermatitis )

69 (>16)

Clear or marked improvement: 38% active

treatment, 22% controls

Excellent, good or fair: 79% active treatment, 37%

controls. Significantly reduced pruritus on active

treatment

Good or excellent: 94% active treatment, 13%

controls

Excellent or better: 75% active treatment, 20%

controls

57% of people achieved a better response with active

treatment than control ("better response" not defined)

Good or excellent: 85% active treatment, 44%

controls

Disease severity score: 70% reduction with active

treatment, 15% with control

Itch-free on days 3–4: 36% active treatment, 22%

controls

Improvement or resolution: 67% active

treatment,16% controls 

Cleared, excellent or good: 80% active treatment,

38% controls

Cleared, excellent or good: 80% active treatment,

34% controls

Excellent or good: 69% active treatment, 26%

controls

Good, excellent or clear: 82% active, 29% controls

One cleared in actively treated area, the other

showed no improvement in either area

Global assessment of parameters showed marked

improvement in both groups. Trend towards greater

improvement in the steroid group but not statistically

significant
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propionate 0·005% ointment unoccluded for 2
weeks, and then randomised to receive the same
treatment with or without wet-wrap bandaging for
a further 2 weeks. Patients treated with wet wraps
finished the study with significantly less extensive
and less severe disease, and a significant
improvement in subjective scores. However,
improvement in patients not receiving wet wraps
plateaued after week 2 and no statistically
significant improvement in disease extent,
severity or subjective scores was seen at week 4.

Three further uncontrolled studies have shown
improvement in eczema severity with wet wraps
over one-tenth strength betamethasone valerate
0·01% cream or various dilutions of fluticasone
propionate 0·05% cream, applied for 2–14 days
continuously or twice weekly for 3 months.19–21

Frequency of application
One systematic review (three RCTs, n = 569)
has addressed this issue.1 The review found no
clear evidence to support twice daily over once
daily administration of topical corticosteroid,
suggesting once daily treatment as a first step in
all patients with atopic eczema.

Pulsed or continuous treatment: One RCT
(207 children with mild-to-moderate atopic
dermatitis, aged 1–15 years) has compared 3-
day bursts of a potent topical steroid
(betamethasone valerate 0·1% ointment)
followed by a 4-day rest period versus
continuous use of a mild preparation
(hydrocortisone 1% ointment) for 7 days.
Participants used the preparations as required
over an 18-week trial period. No significant
difference in patient symptoms or clinical
disease severity was demonstrated between the
two treatment groups.22 Another RCT study of 40
children (published in abstract form) concluded
that pulsed clobetasone butyrate 0·05% is more
effective than continuous treatment.23

Drawbacks
No serious systemic effects or cases of skin
atrophy were reported in the short-term RCTs
described above. Minor adverse effects such
as burning, stinging, irritation, folliculitis,
hypertrichosis, contact dermatitis and pigmentary
disturbances occurred in less than 10% of
patients. No cases of skin atrophy were seen in
two longer RCTs (20 and 18 weeks duration)
using histological examination and pulsed
ultrasound respectively,16,22 and no serious
systemic effects or cases of skin atrophy were
reported with regular mild-to-moderate potency
topical steroids in a longer cohort study in
14 pre-pubertal children (median treatment
6.5 years).24 No further RCTs looking at
skin atrophy in people with atopic eczema
were identified. Enhanced topical steroid
absorption and temporary suppression of the
hypothalamic–pituitary–adrenal axis have been
demonstrated with wet-wrap dressings in
uncontrolled studies in patients with severe
widespread eczema.18,20

Four very small RCTs in healthy volunteers (12
adults) have used ultrasound to evaluate skin
thickness after topical steroid application.25–28

Significant skin thinning occurred after 1 week
with twice-daily 0·05% clobetasol 17-propionate
and after 3 weeks with twice-daily 0·1%
triamcinolone acetate and 0·1% betamethasone
17-valerate. All preparations were used for up to
6 weeks, and skin thinning reversed within
4 weeks of stopping treatment. No significant
thinning was reported with twice-daily
hydrocortisone prednicarbate or once-daily
mometasone furoate after 6 weeks.

Comment
The majority of trials of topical steroids for atopic
eczema have been of short duration even though
atopic eczema is a chronic relapsing disease in
which topical steroids may be required for
months or years. Trials have used a wide variety
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of clinical scoring systems, making it difficult to
compare results, and many trials have studied
adults only. It is not possible to recommend a
“best” topical steroid as most trials have only
compared one against another but seldom
against the same one and never all together. In
the only trial comparing short bursts of potent
steroid versus longer duration of mild topical
steroids, the majority of patients were recruited
from primary care and had mild eczema only.
Further trials involving patients with more severe
disease are needed to define the most effective
method of using topical steroids in the long-term
management of the disease and prevention of
relapse. The majority of RCTs have not
specifically addressed skin atrophy and have
been of too short a duration to adequately
assess risk with long-term use of topical steroids.
The clinical significance of skin thinning as
detected by statistically significant changes in
total skin thickness when measured by
ultrasound is unclear. Only one RCT has
addressed the risks of skin atrophy in children,22

and further trials using a range of topical steroids
of different strengths are needed to guide safe
prescribing.

Implications for practice
Although topical steroids have been used for the
treatment of atopic eczema for over 40 years,
surprisingly little work has been done to
understand how best to use them for the long-
term control of atopic eczema. Most RCTs have
compared “me-too” products in studies lasting
only a few weeks instead of addressing important
questions such as optimum duration of
application and whether one should use short
bursts of potent steroids followed by milder
preparations, or vice versa. The short-term studies
have failed to evaluate speed of onset of one type
of steroid when compared with another – an
important consideration when trying to control the
symptoms quickly in the child depicted in the
case scenario. Despite widespread concern

about skin thinning with topical steroids, which
has arisen from occasional horror stories of
people using very potent preparations
continuously at sensitive sites such as the face or
groin area for inappropriate periods, RCT
evidence does not suggest that clinically
significant skin thinning is a problem.

In relation to the child portrayed in the case
scenario, a possible evidence-based treatment
approach could involve the use of a potent topical
steroid (for example an inexpensive preparation
such as betamethasone valerate once daily) for
2–3 weeks to gain remission, followed by
emollient-only “steroid holidays” to allow any skin
thinning to recover. Future flares could then be
treated with 3-day bursts of the same potent
preparation. If this should fail to achieve sufficient
overall control in terms of frequency and duration
of remission, another approach would be to use
the same preparation every weekend on active
and previously healed sites.

Key points

• RCTs of topical steroids versus placebo
suggest a large treatment effect in atopic
eczema.

• It is not possible to make recommendations
about the “best” topical steroid as no RCT
has compared all available preparations of
similar potency.

• There is no clear RCT evidence to support
the use of twice daily over once daily
topical steroid administration.

• There is no RCT evidence that skin thinning
is a problem with correct use of topical
steroids, although most RCTs have been of
short duration and other non-RCT
evidence should be considered before
coming to firm conclusions.
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Do oral antihistamines help?

Only oral antihistamine agents are considered
here. For the purposes of answering the question
we have included studies whose outcome
measures were global indices such as quality of
life (which may actually be enhanced in the
context of a sedative drug used nocturnally, but is
normally decreased in conventional studies where
daytime sedation is a side-effect). We also
considered trials where specific indices such
as disease severity scores or itch assessments
were assessed irrespective of the systemic side-
effect profile. No new trial results were found
subsequent to the NHS HTA systematic review
of 2000.

Efficacy
The HTA systematic review identified 21 RCTs
involving oral antihistamines in the treatment of
atopic eczema, summarised in Table 17.2.1–21

Tabulation and systematic analysis of these trials
revealed no clear or powerful effect of
administering antihistamines to children or
adults. Six of the trials used physician-assessed
global severity and five used patient-assessed
global severity. The most commonly reported
outcome was patient-assessed itch.

Comment 
The lack of emergent clarity in these trials
reflects the way many dermatology studies are
powered: low patient numbers in trials
intrinsically demand large treatment effects to be
statistically significant. It is therefore likely, from
an intuitive point of view, that no large effects will
be derived from the use of antihistamines, as the
everyday experience of dermatologists will
already attest. The individual merits of
antihistamine treatments cannot be covered by
such a review, and in particular, the patient-
specificity of drug effects is necessarily lost
when considering aggregated cohorts and
statistical means, this is not to mention those
differences in “utility” that occur for the same
drug in differing contexts. The impact of a
specific context of drug administration is
nowhere better seen than when comparing the
sedative and non-sedative antihistamines across
daytime and night-time administrations. It is
therefore reasonable to expect that some
patients may derive benefits from such
interventions, irrespective of the lack of
demonstrable effect at a group level. Given the
likelihood that further work will return only a mild
or non-existent effect and that work is therefore
unlikely to inform change, it is debatable whether
further large trials are required in this area.

Implications for practice
Collectively, RCTs done to date fail to show
convincing evidence of a clear benefit for oral
antihistamines, regardless of whether sedative or
non-sedating treatments are used. An ongoing
systematic review of these trials conducted by
individuals within the Cochrane Skin Group may
reveal more precise conclusions if data from
similar studies can be combined. In relation to
the child described in the case scenario, we
would not recommend the use of oral
antihistamines except for very occasional use as
a sedative (in which case other sedatives might
be just as good) and the aggregated systematic
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review is unlikely to be specific enough to inform
this particular process.

Key points

• Oral antihistamines have been extensively
studied.

• Scholarly approaches to this treatment
modality have resulted in few assertions.

• Antihistamines are not demographically
effective and classical interpretations of
RCTs have discouraged their use.

• The individuality of effect of an
antihistamine on any one person or given
situation is variable enough to allow us to
ignore pooled studies and to go on to
recommend antihistamines in those
contexts, or for those patients, where a
potential benefit is obvious or already
noted by either the patient, physician or
carer.

References
1. Berth-Jones J, Graham-Brown RA. Failure of terfenadine in

relieving the pruritus of atopic dermatitis [see comments].

Br J Dermatol 1989;121:635–7.

2. Doherty V, Sylvester DG, Kennedy CT, Harvey SG,

Calthrop JG, Gibson JR. Treatment of itching in atopic

eczema with antihistamines with a low sedative profile.

BMJ 1989;298:96.

3. Foulds IS, MacKie RM. A double-blind trial of the h2

receptor antagonist cimetidine, and the h1 receptor

antagonist promethazine hydrochloride in the treatment of

atopic dermatitis. Clin Allergy 1981;11:319–23.

4. Frosch PJ, Schwanitz HJ, Macher E. A double blind trial of

h1 and h2 receptor antagonists in the treatment of atopic

dermatitis. Arch Dermatol Res 1984;276:36–40.

5. Hamada T, Ishii M, Nakagawa K et al. Evaluation of the

clinical effect of terfenadine in patients with atopic

dermatitis. A comparison of strong corticosteroid therapy

to mild topical corticosteroid combined with terfenadine

administration therapy. Skin Res 1996;38:97–103.

6. Hannuksela M, Kalimo K, Lammintausta K et al. Dose

ranging study: cetirizine in the treatment of atopic

dermatitis in adults. Ann Allergy 1993;70:127–33.

7. Henz BM, Metzenauer P, O’Keefe E, Zuberbier T.

Differential effects of new-generation h1-receptor

antagonists in pruritic dermatoses. Allergy 1998;53:180–3.

8. Hjorth N. Terfenadine in the treatment of chronic

idiopathic urticaria and atopic dermatitis. Cutis

1988;42:29–30.

9. Ishibashi Y, Ueda H, Niimura M et al. Clinical evaluation

of E-0659 in atopic dermatitis in infants and children.

Dose-finding multicenter study by the double-blind

method. Skin Res 1989;31:458–71.

10. Ishibashi Y, Tamaki K, Yoshida H et al. Clinical evaluation

of E-0659 on atopic dermatitis. Multicenter double-blind

study in comparison with ketotifen. Rinsho Hyoka (Clinical

Evaluation) 1989;17:77–115.

11. Klein GL, Galant SP. A comparison of the antipruritic

efficacy of hydroxyzine and cyproheptadine in children

with atopic dermatitis. Ann Allergy 1980;44:142–5.

12. Langeland T, Fagertun HE, Larsen S. Therapeutic effect

of loratadine on pruritus in patients with atopic dermatitis.

A multi-crossover-designed study. Allergy 1994;49:22–6.

13. La Rosa M, Ranno C, Musarra I, Guglielmo F, Corrias A,

Bellanti JA. Double-blind study of cetirizine in atopic

eczema in children. Ann Allergy 1994;73:117–22.

14. Monroe EW. Relative efficacy and safety of loratadine,

hydroxyzine, and placebo in chronic idiopathic urticaria

and atopic dermatitis. Clin Ther 1992;14:17–21.

15. Patel P, Gratton D, Eckstein G et al. A double-blind study

of loratadine and cetirizine in atopic dermatitis.

J Dermatol Treat 1997;8:249–53.

16. Savin JA, Paterson WD, Adam K, Oswald I. Effects of

trimeprazine and trimipramine on nocturnal scratching in

patients with atopic eczema. Arch Dermatol

1979;115:313–15.

17. Savin JA, Dow R, Harlow BJ, Massey H, Yee KF. The

effect of new non-sedative h1-receptor antagonist

(In 2974) on the itching and scratching of patients with

ectopic eczema. Clin Exp Dermatol 1986;11:600–2.

18. Simons R, Estelle F, Simons KJ, Becker AB, Haydey RP.

Pharmacokinetics and antipruritic effects of hydroxyzine

in children with atopic dermatitis. J Pediatr 1984;104:

123–7.

19. Simons R, Estelle F. Prospective long term safety

evaluation of the H1-receptor antagonist cetirizine in very

young children with atopic deramtitis. J Allergy Clin

Immunol 1999;104(2 pt 1):433–40.

163

Atopic eczema



20. Wahlgren CF, Hagermark O, Bergstrom R. The

antipruritic effect of a sedative and a non-sedative

antihistamine in atopic dermatitis. Br J Dermatol

1990;122:545–51.

21. Zuluaga de Cadena A, Ochoa de V A, Donado JH, Mejia JI,

Chamah HM, Montoya de Restrepo F. Estudio

comparativo del efecto de la hidroxicina la terfenadina y

el astemizol en ninos con dermatitis atopica: Hospital

General de Medellin-Centro de Especialistas C.E.S.

1986–1988 / Comparative study of the effect of the

hidroxicina the terfenadina and the astemizol in children

with atopic dermatitis: Hospital General de Medellin-

Centro de Especialistas C.E.S. 1986–1988. CES Med

1989;3:7–13.

What about topical tacrolimus?

Tacrolimus is a powerful immunosuppresant
drug used to prevent the rejection of organ
transplants. Chemically, it is a macrolide lactone
isolated from the bacterium Streptomyces
tsukabaensis. A topical form of tacrolimus
(FK506) has been developed to treat atopic
eczema. It is thought to act in atopic eczema by
inhibiting phosphatase activity of calcineurin and
thereby the dephosphorylation of the nuclear
factor for activated T-cell protein, which is
necessary for the expression of inflammatory
cytokines. Downregulation of the high-affinity IgE
receptor on Langerhans cells and inhibition of
release of inflammatory mediators from mast
cells and basophils may also partly explain the
effect of tacrolimus in atopic eczema.1,2

Efficacy
One systematic review published in 20003 was
found, which described four RCTs (three in
adults4,5 and one in children6). Since then, a
further three RCTs have been published in full.7–9 All
seven RCTs are described in detail in Table 17.3.
We also discovered another RCT published in
Japanese in 199710 (not listed on Medline or

Pubmed) which was identified when searching
citations of one of the most recently published
RCTs.9 This has been kindly translated by a
Japanese colleague (Dr Yukihiro Ohya) who also
came across another RCT published in
Japanese11 and also not listed on Medline or
Pubmed. We suspect that there are other
unpublished or published RCTs that are
concealed in less accessible journals, in addition
to ongoing studies sponsored by the
manufacturer.

Table 17.3 shows that topical tacrolimus is
clearly more effective than vehicle alone. There
appear to be slight gains in efficacy for 0·1%
compared with 0·03% topical tacrolimus
preparations. About a third of study participants
with moderate-to-severe atopic eczema achieve
excellent results, defined as at least 90%
improvement in physicians’ global assessment.

When tested against a very mild topical steroid
(hydrocortisone 1% ointment) in a short-term
study, both 0·1% and 0·03% concentrations of
tacrolimus ointment were more effective than
1% hydrocortisone.8 These finding were similar
to that of an early study which tested 0·1%
tacrolimus against aclometasone dipropionate
for atopic eczema of the head and neck.11

When tested against hydrocortisone butyrate
(potent), efficacy of the topical steroid and 0·1%
tacrolimus was similar, and both were
significantly better (statistically and clinically)
than the 0·03% tacrolimus group.9 Similar
equivalence between 0·1% tacrolimus and a
standard potent topical steroid (betamethasone
valerate) was found in an earlier study published
in Japanese only.10

All the studies were sponsored by the
manufacturer, and none was specifically
conducted on people in whom topical steroids
had failed.
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Drawbacks
The RCTs and various safety studies published to
date12–14 suggest that topical tacrolimus is a safe
drug, at least in the short term. Very little of the drug
is absorbed systemically. Transient burning at the
site of application is a common phenomenon,
occurring in about half of adults. Topical irritation
increases to 80% for 0·1% tacrolimus when applied
to the head and neck area.11

Comment
There is little doubt that topical tacrolimus is an
effective drug for atopic eczema when compared
with vehicle, with some slight gains in efficacy for
the stronger 0·1% preparation. The drug
appears to be safe in the short term, although it
should be borne in mind that tacrolimus is a
potent immunosuppressive and more data will
be needed on skin infections such as herpes
simplex and eczema herpeticum. Longer-term
surveillance data will also be needed on
subsequent risk of internal malignancies. Given
that topical tacrolimus is likely to be applied
frequently to facial skin, this being a frequent site
for atopic eczema involvement, there is a need to
carefully evaluate the risk of excess skin cancer
on areas of the skin exposed to the sun.

Topical tacrolimus is a welcome addition to the
physician’s armamentarium for this troublesome
disease. What is less clear for the practising
physician is where topical tacrolimus fits in with
the other currently available therapies, most
notably the topical corticosteroids – an obvious
point noted by others.15

Topical tacrolimus has been licensed in the US
and UK for the treatment of people with
moderate-to-severe atopic eczema that is not
adequately responsive or who are intolerant of
conventional therapies. Rather oddly, however,
none of the RCTs has been conducted
specifically in people in whom topical steroids
have failed. This raises the question of why

product licenses were granted for such second-
line use, given the lack of relevant evidence to
inform such a decision. The percentage of atopic
eczema sufferers who are truly “unresponsive” to
topical steroids is probably very small (around
10% of severe cases seen in secondary care).16

It is likely, therefore, that the drug will be used in
a much wider group of atopic eczema patients as
an alternative to topical corticosteroids – a
prediction that is likely to be fulfilled given
existing widespread and often unjustified public
fear of using topical steroids.16

The lack of skin thinning with prolonged use of
topical tacrolimus is a distinct advantage over
topical steroids when the latter have to be used in
excessive quantities for sites that are prone to skin
thinning, such as the face. Even so, clinically
significant skin thinning with intermittent use of
topical steroids is exceedingly rare in modern
clinical practice. Some case series have
suggested good response of facial atopic
eczema and atopic blepharitis to topical
tacrolimus,18–20 and these may be two scenarios in
which the drug will prove to be particularly useful.

In terms of comparison with topical steroids, the
physician is still left with considerable difficulty
in deciding when to use topical tacrolimus.
The study by Reitamo et al.8 suggested that
topical tacrolimus is more effective that 1%
hydrocortisone acetate, but this is hardly a fair
comparison given that 1% hydrocortisone is very
weak and arguably an inappropriate and
unethical treatment for people with severe atopic
eczema.8 Three short-term studies have
compared 0·1% tacrolimus against potent
topical steroids and found it to be equivalent in
terms of efficacy.9–11 It might have been more
appropriate to test topical tacrolimus against
short bursts of a modern once-daily potent
topical steroid such as mometasone or
fluticasone over a long period so that the effects
of disease chronicity and clinically important skin
thinning could be evaluated.
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Tacrolimus has not been compared head to
head with ascomycin (syn. pimecrolimus), a
closely related topical preparation, which is
manufactured by another company. This lack of
head-to-head comparison seems odd for two
such similar drugs competing for the same
market. This may be because tacrolimus is
aimed at the more severe end of the spectrum in
secondary care, with pimecrolimus targeting the
much bigger market of primary care.

No data on cost-effectiveness is available, and
topical tacrolimus is at least ten times more
expensive at present than topical steroids. None
of the efficacy studies has been sufficiently long
to evaluate effects on disease chronicity.

In view of the above concerns, two key studies
are needed:

• a comparison of topical tacrolimus,
ascomycin and continued use of topical
steroids (with or without bandaging) in people
with severe atopic eczema inadequately
responsive to topical steroids

• a long-term pragmatic RCT of topical
tacrolimus versus topical ascomycin versus
standard practice of intermittent use of a
potent topical steroid such as fluticasone
propionate. Such a study should capture
disease chronicity and cost-effectiveness
and employ simple categorical patient-
derived outcome measures.

None of the studies has been conducted
independently of the manufacturers, and it is
not clear how many unpublished or ongoing
studies exist.

Implications for clinical practice
Given the lack of crucial comparisons
surrounding the introduction of topical tacrolimus,
physicians and patients are left guessing as to
how and when it should be used. The lack of skin

thinning effect may point to it being particularly
useful when patients with moderate-to-severe
disease are “stuck” on their topical steroid
preparations and have to use such preparations
almost continuously. Topical tacrolimus may be
particularly useful for resistant facial atopic
eczema, for similar reasons. Physicians should
resist using such a preparation as a “steroid
alternative” until more relevant RCT and safety
data becomes available.

Key points

• It is heartening to see the advent of a new
effective topical treatment for people with
moderate-to-severe atopic eczema.

• Topical tacrolimus (0·03% and 0·1%) has
been shown to be effective when
compared with vehicle only in five RCTs.

• Topical tacrolimus has been shown to be
superior to a very weak topical corticosteroid
(1% hydrocortisone) in children with
moderate-to-severe atopic eczema.

• 0·1% topical tacrolimus appears to be
equivalent in efficacy to a potent topical
steroid (hydrocortisone butyrate), although
the 0·03% preparation is inferior to both
these preparations.

• 0·1% topical tacrolimus is of similar
potency to betamethasone valerate but it is
at least ten times more expensive.

• Topical tacrolimus appears to be safe in
the short term.

• Transient burning occurs in about half of
adults, but is rarely severe enough to
warrant stopping the preparation.

• Long-term data are needed on local and
systemic infection, and internal and skin
cancer rates.

• All of the studies released to date into the
public domain have been sponsored by
the manufacturer.

• There is a need to test topical tacrolimus
as a second-line treatment for atopic
eczema in an RCT setting.

• There is a need for a head-to-head
comparison of the cost-effectiveness of
topical tacrolimus against topical
pimecrolimus and intermittent use of
potent modern topical steroids.
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In relation to the child described in the case
scenario, we would use topical tacrolimus only
when standard therapy with short bursts of once
daily potent topical steroids (or very mild
preparations for the face), emollients and
educational support had failed.
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How might topical pimecrolimus be used?

Like tacrolimus, pimecrolimus is a macrolide
immunosupressive drug. It is currently available
in the US and is due to be launched in the EU
for the treatment for atopic eczema.1 The US
approved indication for pimecrolimus is for
“short-term intermittent long-term therapy in
the treatment of mild-to-moderate atopic
dermatitis in non-immunocompromised patients
2 years of age and older, in whom the use of
alternative, conventional therapies is deemed
inadvisable because of potential risks, or in the
treatment of patients who are not adequately
responsive to or are intolerant to conventional
therapies”.2 The indications for use in the EU and
elsewhere are likely to be similar, although a
case is being made to use pimecrolimus for
intermittent long-term treatment to prevent
progression of flares in patients aged 3 months
and older. The primary indication of use is almost
identical to that described for topical tacrolimus,
the only difference being that pimecrolimus
is aimed at mild-to-moderate atopic dermatitis
and tacrolimus for moderate-to-severe atopic
dermatitis. Given that mild atopic eczema is
about ten times more frequent than moderate-to-
severe disease,3 the market could be a lot larger
for pimecrolimus.

The mode of action of pimecrolimus is thought to
be similar to tacrolimus and ciclosporin in

preventing the release of calcineurin-mediated
cytokine and pro-inflammatory mediators from
mast cells and T cells.4 Preliminary animal
studies published in abstract form have
suggested that pimecrolimus has little effect on
systemic immune responses.5

Efficacy
Only four RCTs have been published in full in
three papers at the time of this summary (two
trials in adults, n = 34 and n = 260, and two trials
in children combined into one, n = 403).6–8 It is
likely that there are many more unpublished and
ongoing studies.

In the first study, 34 patients with moderate
atopic eczema were randomised within a
right–left body comparison study.6 Topical 1%
pimecrolimus (syn. with ascomycin) was applied
twice daily (n = 16) or once daily (n = 18) and
compared with the corresponding vehicle cream
for symmetrical lesions on one or other side of
the body. The trial was very short (3 weeks) and
all participants were adults. At the end of 21
days, those in the twice-daily pimecrolimus
group showed a 71·9% decrease in baseline
severity scores compared with 10·3% in the
placebo group (P<0·001). The magnitude of
benefit was less impressive in the once-daily
pimecrolimus group, with a 37·7% reduction in
the severity index in the active-treatment group,
compared with a 6·2% reduction in the vehicle
group (P = 0·002). None of the patients in the
once-daily group (neither active nor placebo)
showed total clearance of their lesions. This
compared with 3 out of 15 patients showing total
clearance in the twice-daily pimecrolimus group. 

The large dose-finding RCT7 enrolled 260 adults
who were randomised to 0·05% (n = 42), 0·2%
(n = 46), 0·6% (n = 42) or 1% (n = 45)
pimecrolimus, matching vehicle cream (n = 43)
or betamethasone 17-valerate cream (n = 42)
twice daily for 3 weeks.7 The results were
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analysed on an ITT basis and 23·5% discontinued
from the trial (mainly because of treatment failure
in the vehicle and low-strength pimecrolimus
groups). Outcomes as assessed by a modified
EASI score (a composite scale of the four signs
of erythema, papulation/induration, excoriation
and lichenification combined with extent, taking
into account omission of head and neck)
suggested dose-related improvements in all
parameters in the 0·2%, 0·6% and 1%
pimecrolimus groups but little or no benefit in
those using the 0·05% strength. The greatest
improvement was seen in the betamethasone
group. At 12 weeks, the median percentage
changes from baseline were −2·7, −14·8, −17·3,
−27·6, −37·9 and −64·1 in the vehicle, 0·05%,
0·2%, 0·6%, 1% pimecrolimus and betamethasone
valerate groups, respectively. Pruritus and
patient-derived scores were similar, 88·1% of
patients in the betamethasone group showed
greater than 50% improvement compared with
53·3% in the 1% pimecrolimus group.

The third report8 evaluated twice-daily 1%
pimecrolimus cream versus vehicle cream
(randomised 2:1 respectively) for 6 weeks in 403
people aged 1–17 years with predominantly
moderate atopic eczema affecting at least 5% of
body surface area. This report represented
combined data from two almost identical industry-
sponsored multicentre studies in the US. At the
end of the 6-week treatment period, those in the
active group demonstrated clear gains in efficacy
when compared with the vehicle group. For the
primary outcome measure, 35% of those using
1% pimecrolimus, compared with 18% using
vehicle were clear or almost clear according to the
investigator, using an ITT analysis (P = 0·05).
Similar differences in favour of pimecrolimus were
shown for other outcome measures such as EASI,
and patient-reported itch.

Drawbacks
Data from RCTs do not suggest any serious
adverse effects to date. Application reactions of

burning, warmth, stinging and soreness have
been consistently reported in the RCTs and are
dose related. Systemic absorption does occur
with pimecrolimus, but this is very small in the
majority of people.9,10 No skin atrophy has been
observed in a detailed study comparing topical
pimecrolimus with 0·1% betamethasone valerate
cream when applied to the forearms of healthy
volunteers continuously for 4 weeks.11 Such a
study is difficult to interpret however because
potent topical steroids are not used in this way,
and the effects of disease on skin thickness
cannot be assessed.

As pimecrolimus is an immunosuppresive agent,
theoretical long-term risk of cancer needs to be
monitored, given that the drug is likely to be
prescribed in large quantities to millions of
children with mild forms of this common disease.
In the Food and Drug Administration letter
approving use of pimecrolimus in the US,
reference is made to preclinical rodent studies
that found an increased risk of lymphomas and
follicular cell thyroid cancer in the studies
evaluating oral formulations.2 Reference is also
made to preclinical mouse photocarcinogenicity
studies showing accelerated rates of skin
cancers in such mice. Licensing was granted
with requirement for further specific studies to
assess such possible long-term risks.2

Comment
The quality of reporting of the pimecrolimus
studies was generally good. In the third study of
pimecrolimus versus vehicle in children, it is
unclear why separate but identical multicentre
studies were initially set up by the sponsoring
company and then combined in a final analysis.8

The study was reasonably reported, except that
the method of randomisation and subsequent
concealment and the success of blinding were
unclear. It was also unclear whether participants
were allowed to use any concomitant treatments
such as emollients or rescue therapy for
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uncontrolled flares (which would have been likely
given that 65% “failed” to achieve “success” in
the pimecrolimus group).

Topical pimecrolimus has not been compared
head to head with topical tacrolimus. However,
there is a hint from the second RCT that
pimecrolimus is not as effective as potent topical
corticosteroids that are of similar strength to
tacrolimus.7,12 This may explain why pimecrolimus
has been targeted for mild-to-moderate atopic
eczema.

So far, all we are able to say is that 1%
pimecrolimus cream is more effective than
placebo and that it is much less effective than a
potent topical steroid. It appears safe in the
RCTs that have been conducted to date,
although these are not suitable for excluding
long-term rare and more serious risks such as
internal and skin malignancies, however unlikely
they may seem due to current known
mechanisms.

As with tacrolimus, the manufacturers have not
performed a long-term study comparing
pimecrolimus against typical current best
treatment of bursts of potent or even mild topical
steroids, and no cost-effectiveness
data are available for such head-to-head
comparisons. Pimecrolimus has not been
evaluated in patients in whom topical
corticosteroid have failed, making it difficult to
say whether it will be useful as a second-line
agent.

As with tacrolimus, it is good to see new and
effective topical treatments for atopic eczema
that appear to be safe in the short term. What is
more difficult for the prescribing physician
or patient at the moment is to be clear about
the indications for use of the drug in the absence
of some key studies. The wording of the
indications in the opening paragraph of this
section are vague and unhelpful and could

include every person with a concern about using
topical corticosteroids, however unjustified that
may seem.

It is also unclear from the studies whether
pimecrolimus should be used continuously or
intermittently for flares. The RCTs that have been
conducted to date have used treatment
regimens that involve applying the cream
continuously for several weeks. A recently
completed study (published in abstract form only
at the time of writing) hints at another way in
which the manufacturers may like to see
pimecrolimus being used. This was a 6-month
study involving 250 infants aged 3–23 months, in
whom pimecrolimus was used as soon as the
signs of eczema or itching occurred and was
compared against a vehicle ointment to see how
many flare ups requiring topical corticosteroids
could be prevented.13 Only 32% of those in the
control group were free from flare ups compared
with 70% of those in the active group. Another
similar study of 713 patients aged 2–17 years
showed that 51% of those in the pimecrolimus
group did not have flare ups requiring potent
topical corticosteroids, compared with 28%
using emollients only.14 At face value, both these
studies appear convincing until one realises that
they are effectively placebo-controlled studies. It
could have been the case that early treatment
with 1% hydrocortisone ointment would have
averted the development of flares equally well.
Again, the physician and patient is left guessing
how pimecrolimus compares with best standard
therapy.

Implications for practice
In relation to the child described in the case
scenario, the lack of crucial comparisons makes
it impossible for to decide with the child’s parents
when and how to use topical pimecrolimus. On
the basis of the current data, I would only use
pimecrolimus in the rare situation of a child with
mild-to-moderate atopic eczema who needs to
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use potent topical steroids almost continuously
in order to gain reasonable quality of life, or
perhaps in a child whose parents allow their
child to suffer terrible symptoms of disease
because of an irrational fear of using any form of
topical steroids. I might be persuaded to use
topical pimecrolimus to prevent flares in childern
with brittle disease if early use of 1%
hydrocortisone was ineffective.

Key points

• 1% pimecrolimus cream is more effective
than vehicle cream in children and adults
with mild-to-moderate atopic eczema.

• 1% pimecrolimus does not cause skin
thinning.

• 1% pimecrolimus cream is much less
effective than topical betamethasone
valerate in atopic eczema. It has not been
compared against 1% hydrocortisone.

• It is not known how pimecrolimus compares
against topical tacrolimus in people with
atopic eczema.

• It is not known whether pimecrolimus is
effective in people with atopic eczema not
well controlled with topical steroids.

• The cost-effectiveness of pimecrolimus
versus standard therapy is not known.

• It is not known whether early treatment with
topical tacrolimus is any better than early
treatment with a weak topical steroid such
as 1% hydrocortisone in preventing more
severe flares that require potent steroids.

• Independent studies are needed to
compare the cost-effectiveness of
pimecrolimus versus standard bursts
of topical steroids in the short-term control of
mild atopic eczema in children and to see
whether early use of either treatment
approach improves disease control over a
longer period.

• Until such crucial comparisons become
available, the role of topical pimecrolimus
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Will interventions to reduce house dust mite
improve this child’s eczema?

Efficacy
This section deals with house dust mite
eradication for cases of established atopic
eczema. No systematic review was found for
house dust mite reduction. Six RCTs1–6 evaluating
the role of house dust mite reduction in the
treatment of established atopic eczema were
identified and are summarised in Table 17.4. In
general, the evidence to support the efficacy of
house dust mite eradication for the treatment of
atopic eczema is of poor quality. Interventions
such as vacuuming and the use of synthetic
mattress covers appear to be most effective in
reducing the house dust mite load, but how this
impacts on disease severity is still unclear.

Drawbacks
None of the studies reported any adverse events
of the house dust mite removal treatments. This
does not necessarily imply that none occurred.
The imposition of daily vacuuming for a long
period has a cost in terms of time for parents and
sufferers, as does the purchase of a high-
filtration vacuum cleaner, impermeable mattress
covers and mite sprays.

Comment
Given the strong circumstantial evidence to
suggest that house dust mite allergens may
play a part in atopic eczema, it is a pity that so
few studies on house dust mite avoidance have
been performed. Those that have been done
tend to be small and it is difficult to generalise
in the absence of more pragmatic studies. In
none of the studies was the method of
randomisation and concealment reported, and
no ITT analyses were performed (although
dropouts were quite low).

Further studies that separate the different
interventions for reducing house dust mite are
needed. It is important that such trials are as
pragmatic as possible to determine which groups
respond best, which interventions are the most cost-
effective, and whether the laborious interventions
are sustainable in less motivated people.

Implications for clinical practice
In the absence of strong clinical trial data to
support the use of house dust mite avoidance
measures, the decision as to whether the cost and
effort of implementing such procedures is
warranted probably lies with the individual
families.

Key points 

• Six randomised, controlled trials have
been reported, although methodological
difficulties and small sample sizes limit the
interpretation of the results. 

• Future, large-scale pragmatic trials are
needed if this issue is to be resolved. 

• In the meantime, the use of allergen-
impermeable mattress and pillow covers,
coupled with regular vacuuming of the room
seem to be the best way of reducing house
dust mite if such changes are truly beneficial.
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Will an exclusion diet (such as a milk- or egg-
free diet) help to reduce the symptoms of this
child’s atopic eczema?
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Efficacy
This section deals with exclusion diets for cases
of established atopic eczema. No systematic
reviews of dietary manipulation in established
atopic eczema could be identified, although
some of the published studies have been
reviewed by Charman.7 The nine RCTs
examining the role of elimination diets in
established atopic eczema are summarised in
Table 17.5.8–16

The key benefits to emerge from this review are:

• There is little evidence to support an egg-
and-milk-free diet in unselected patients with
atopic eczema.

• There is no evidence to support the use of an
elemental or few-foods diet in atopic eczema.

• There is some evidence that the addition of a
probiotic such as Lactobacillus may be
beneficial for atopic eczema in those already
on a cows’-milk-whey-hydrolysate diet,
although in the absence of a control group on
no special diet it is hard to say if this is a real
benefit.

• There is some evidence to support the use of
an egg-free diet in infants with suspected egg
allergy who have positive specific IgE to
eggs.

Drawbacks
Calcium, protein and calorie deficiency are risks
of dairy-free diets in children. Such diets should
only be used under medical supervision.

Comment
Methodological difficulties mean that interpretation
of these trials is difficult. RCTs that employ
a parallel design with an unblinded normal
control diet may introduce bias in favour of the
active group. In addition, those trials that place
all participants on exclusion diets and then
re-introduce the suspected offending food

compared with a control, risk introducing another
allergen (for example soya) or introducing the
suspected allergen (for example cows’ milk) in
a way that does not mimic real life. Poor
concealment of randomisation allocation, lack of
blinding and high dropout rates without an ITT
analysis all mean that the above studies should
be interpreted with great caution. Future studies
should ideally be longer term, more pragmatic
and ensure that randomisation is concealed.

Uncontrolled elimination diets followed by
double-blind, placebo-controlled challenges
with foods suspected to aggravate symptoms
have also been tried in atopic eczema.17–21 These
studies are not the same as RCTs of food
elimination. Instead they try to answer the
question: “Does food X make a particular child’s
atopic eczema worse?”. The precise relationship
between such food challenge studies and long-
term benefits of exclusion of the suspected foods
to atopic eczema sufferers is not clear. Blood
and skin prick tests are usually only helpful in
predicting clinical response if they are
negative.22,23 It should also be borne in mind that
this high negative predictive value has only been
shown in relation to provocation of symptoms
after double-blind challenge, and not clinical
response following food elimination, which are
not necessarily the same thing. The relationship
between atopic eczema and food sensitivity is a
complex one and readers are referred to a clear
evidence-based work by David for further
information.24

Implications for clinical practice
Elimination diets are difficult for families and
patients to follow, even in the highly motivated
environment of a clinical trial. In the absence of
clear evidence of the involvement of a particular
food substance, the possible harms may out-
weigh the benefits. For cases where exclusion
diets are indicated, appropriate dietary advice
and support should be made available.
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Do Chinese herbal medicines improve the
symptoms of atopic eczema?

Efficacy
We located one systematic review of Chinese
herbal medicines for atopic eczema.25 This
review reported two randomised trials of atopic
eczema, one on adults26 and one on children.27

The authors concluded “At present it is unclear
whether Chinese herbal treatments of eczema
do more good than harm”.

A further two trials have now been identified.28,29

All four trials evaluated an oral Chinese
herbal decoction comprising Ledebouriella
seseloides, Potentilla chinensis, Clematis
armandii, Rehmannia glutinosa, Paenia lactiflora,
Lophatherum gracile, Dictamnus dasycarpus,
Tribulus terrestris, Glycyrrhiza glabra and
Schizonepeta tenuifolia, except Sheehan et al.26

who used Anebia clematidis instead of Clematis
armandii.

Sheehan et al.26 compared Chinese herbs
(as above) in a decoction and a placebo
comprising of a mixture of “inert” plant materials,
once daily for 8 weeks in 47 children with atopic
eczema. Median percentage changes in the
clinical scores for erythema compared with
baseline were 51% for Chinese herbs and 6·1%
for placebo. Change in surface damage was
63·1% and 6·2% in the Chinese herb and

placebo groups, respectively. A 1-year follow up
study of the children concluded that Chinese
herbal medicine, in the medium term, was helpful
for approximately half the children who originally
took part in the RCT.30

Sheehan et al.27 also compared the Chinese
herbs (as above) in a decoction and an “inert
plant” placebo, once daily, in 40 adult patients
with atopic dermatitis. Significant improvements
were reported for erythema (P<0·001) and
surface damage (P<0·001) with the herbs
compared with the placebo.

The study by Latchman et al.29 evaluated the
same combination of Chinese herbs finely
ground and in a more palatable form of freeze-
dried granules over an 8-week period in 18
patients with atopic eczema. There was a
significant reduction in erythema and surface
damage compared with baseline (P<0·001).
There were no difference in clinical outcome
between formulations.

The study by Fung et al.28 evaluated the same
combination of Chinese herbs compared with
“inert plant” placebo over an 8-week period in 40
patients with atopic eczema. There was a
general trend of clinical improvement for both
Chinese herbs and placebo.

Drawbacks
Both active and placebo herbs were reported to
be unpalatable and caused 1026 and 827

dropouts in the two studies by Sheehan et al.
Other adverse effects included abdominal
distension, headaches, transient dizziness,
gastrointestinal upsets, one case of lichenoid
eruption and one case of facial herpes. The
potential for hepatotoxicity is a concern with
Chinese herbs. However, the three studies that
carried out pre- and post-treatment liver function
tests found no abnormalities.26–28
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Key points

• There is insufficient evidence relating to
exclusion diets for patients with atopic
eczema. 

• The most common diets used are milk- or
egg-free diets.

• The possible risks of impaired growth and
development in children should be
recognised.



Comments
All studies were randomised but method and
concealment of allocation were not described.
All were described as double-blind, except
Latchman et al.,29 where no blinding was
mentioned. No ITT analysis was carried out. It is
also questionable whether the placebo plants
were truly inert. The study by Sheehan et al.26

reported large effects in children, highlighting a
promising treatment of atopic eczema. This has
not been replicated in the other studies, although
they are all quite similar. Clearly larger scale
RCTs of longer duration are needed.

Implications for clinical practice
There is currently little convincing evidence to
support the use of Chinese herbal medicines for the
treatment of atopic eczema, although some studies
have reported large effects. Further work is needed
to address the long-term safety implications.

Key points

• Four randomised controlled trials are
reported, all of which used the same herbs
for the active intervention group.

• Results are conflicting and further large-
scale studies are needed.

• A number of side-effects were identified,
the true implications of which cannot be
addressed without long-term studies.

Do washing powders exacerbate the
symptoms of atopic eczema?

Efficacy
Detergent enzymes may cause skin irritation,
leading some physicians to advise patients with
atopic eczema to avoid the use of such
detergents in favour of alternative “non-
biological” detergents.31 We located one RCT
testing the hypothesis that enzyme-containing
detergents are more likely to aggravate atopic

eczema than a non-biological detergent,32 and
one that looked at the impact of using fabric
softeners in adults with atopic dermatitis.33

In the first study,32 26 adults with mild-to-
moderate atopic eczema (mean age 25 years)
were randomised in a double-blind crossover
study to use either a trial detergent containing
enzymes or a visually identical detergent without
enzymes for one month. There was a 1-month
wash-out period before randomisation, when
participants used their usual washing powder.
Topical steroids were permitted during the study
and were weighed. In the 25 patients who
completed the trial there was no difference
between the two groups in terms of disease
severity (SCORAD scores of 29 in each group,
95% CI for mean difference −4 to +5). Similar
results were found for the use of topical steroids,
patient-reported itch and eczema activity.

The study looking at fabric softeners33 was a
single-blind randomised trial using a left–right
comparison design for a period of 12 days.
Twenty volunteers with a history of atopic
dermatitis were enrolled in the study (none had
active lesions at the time of enrolment). In order
to simulate realistic conditions of skin damage,
sodium lauryl sulphate was applied to each volar
forearm under occlusion 3 days before the start
of the study. A control patch using water was
also applied to each arm. Repetitive wash tests
were performed three times a day using softened
or unsoftened fabric in random order to each
arm. The investigator was blinded to the fabric
used at each site. Both for the control and
pre-irritated skin, all measured parameters
indicated that “softened” fabric was less
aggressive to the skin than “unsoftened” fabric.

Drawbacks
No patients had contact dermatitis to enzymes
when patch tested at the end of the study, and
there was no evidence of specific blood IgE
against any of the enzymes.32
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Comment
Although the study by Andersen et al.32 was
small, the virtual absence of any differences
between the enzyme and non-enzyme detergents
and the corresponding narrow confidence
intervals provide convincing evidence of a lack of
harmful effect. The study was not sponsored by
industry. Further long-term studies using a
pragmatic design may be helpful in determining
any potential benefit from using fabric softeners
for patients with atopic eczema.

Implications for clinical practice
There is currently no evidence to suggest that
parents should switch from a biological to non-
biological washing powder.

Key points 

• Although parents of children with atopic
eczema commonly avoid washing powders
that contain enzymes (biological powders),
evidence from a small RCT did not support
the belief that washing detergents containing
enzymes have a provoking effect on
eczema severity compared with washing
detergents without enzymes.

• There is limited evidence to suggest that
softened fabrics may be less likely
to exacerbate the symptoms of eczema
than unsoftened fabrics, although further
pragmatic studies are needed.

• We found no studies looking at the effect
of avoiding all contact with washing
detergents.

Efficacy
We found no systematic review, but found three
RCTs evaluating clothing material in atopic
eczema.34–36 Diepgen et al. in 199031 and 1995,32

evaluated the irritative capacity of shirts made of
four different materials (cotton and synthetics of
different fibre structure). The other RCT by
Seymour et al.36 evaluated the clinical effects of
different types of nappies on the skin of normal
infants and infants with atopic eczema.

In the 1990 study by Diepgen et al.,34 55 patients
with atopic eczema were compared with 31
control patients without atopic eczema and were
randomised to wear shirts of one of four different
types of fibre. At the end of week 2 of the study
those wearing cotton shirts reported better
comfort compared with the other textile shirts in
increasing order of weight and fibre roughness.

The 1995 study by Diepgen et al.35 (published in
a German textile journal) evaluated seven
different garments on 20 patients with mild-to-
moderate atopic eczema. The garments were
either cotton or polyester, with different fibre
roughness, yarn roughness and fabric weaves.
The study was a randomised crossover study
(Diepgen T, personal communication, January
2000), with each garment worn under
standardised conditions on four consecutive
days. Comfort was statistically significantly
higher for warp-knit shirts compared with jersey-
knit shirts, but was no different for cotton and
polyester of fine fibre construction (assessed by
scanning electron microscopy).

In the Seymour et al. study,36 cloth nappies were
compared with cellulose-core nappies and
cellulose-core nappies containing absorbent
gelling material. Eighty-five babies with atopic
eczema who were less than 20 months of age
were recruited. Eczema severity and degree of
nappy rash were scored by an independent
dermatologist. At the end of the 26-week period,
there was no clinical or statistical difference
between the different nappy types for overall
grade of atopic eczema. However, nappy rash
was significantly less in the group using cellulose
nappies with absorbent gelling material
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compared with the others at 26 weeks and
throughout the trial (P<0·05).

Drawbacks
None were reported, although specialised cotton
clothing for atopic eczema sufferers is more
expensive than other synthetic fibres. No
adverse events were reported in the trial of
different nappies.

Comment
The success of blinding in both of the trials
conducted by Diepgen and colleagues34,35 is
questionable because of the different roughness
of the various shirt fibres. The magnitude of
effects was not stated in the 1995 paper, and it
is possible that small differences in comfort
between cotton and polyester fabrics were
missed. Both RCTs suggest that the smoothness
of the fabric is more important than the type of
fabric used. Synthetic fibres that are just as
comfortable for people with atopic eczema can
be manufactured with smooth fibres using yarns
and fabric construction.

From the Seymour et al.36 study it was unclear if
the group with atopic eczema who wore cloth
nappies were randomised in the same way as
the other two groups and whether statistical
comparisons were made with the control
population who were not part of the same
randomised group. The study, nevertheless,
suggests that nappy rash is less severe in atopic
infants who wear nappies with absorbent gelling
material. There was no evidence to support any
benefit of conventional disposable nappies over
cloth nappies, although the study may have
lacked power to demonstrate small differences.
The environmental implications of the different
types of nappies were not discussed.

Implications for clinical practice

There is no need for parents of children to buy
expensive cotton clothes if their child finds that

other fine-weave synthetics are just as
comfortable. The type of nappy used is unlikely
to affect the severity of atopic eczema.

Key points

• Two small randomised controlled trials
found that, in people with atopic eczema,
the roughness of clothing textiles is a more
important factor for skin irritation than the
type of textile fibre (synthetic or natural).

• Polyester and cotton of similar textile
fineness seem to be equally well tolerated.

• We found no evidence on the long-term
effect of different textiles on the severity of
atopic eczema.

• It is possible that nappy rash may be less
severe in babies using nappies with an
absorbent gel.

What is the role of psychological interventions
for the treatment of atopic eczema?

Efficacy
It has been postulated that scratching becomes
a habit in atopic eczema, and that it is
detrimental because it damages the skin further.
Habit-reversal is a modified behavioural
technique which teaches patients to recognise
the habit and then to progressively train them to
develop a “competing response practice” such
as simply touching, squeezing or tapping the
itching area or to develop other ways of moving
their hands away from the itching area.37 The
technique has been described in two RCTs38,39

conducted by the same team from Sweden and
compared against topical cortiscosteroids. A
further RCT evaluated the potential benefit of
three psychological approaches versus
dermatological education in the prevention of
relapse in atopic eczema.40

In the first habit-reversal study,38 17 patients with
atopic eczema aged 19–41 years were
randomised into two groups. The interventions
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consisted of hydrocortisone cream plus two
sessions of habit-reversal treatment, received
during week 1, (active-treatment group) or
hydrocortisone cream alone (comparator group).
The study was unblinded and of 28 days
duration. At the end of the assessment period the
mean reduction in global eczema score was
67% in the active-treatment group compared
with 37% in the comparator group (P<0·05). Total
score of self-assessed annoyance was also
markedly reduced in the active versus
comparator groups. Mean percentage reduction
of scratching episodes per day was 79% in the
active-treatment group compared with 49% in
the comparator group (P<0·01).

In the later study conducted by the same team39

45 patients were randomised to four groups
for a period of 5 weeks. One group applied
hydrocortisone cream for the entire 5-week
period, another group applied betamethasone
valerate (a strong topical steroid) for 3 weeks
followed by hydrocortisone for the remaining 2
weeks. Another group applied hydrocortisone
plus habit-reversal for the 5-week period and
another group, betamethasone plus habit-
reversal for the first 3 weeks followed by
hydrocortisone plus habit-reversal for the
remaining 2 weeks. The study was unblinded.
Significant differences were reported between
the behavioural-therapy groups and those taking
steroids alone for total skin status. Scratching
was reduced by 65% in the hydrocortisone-only
group, 74% in the betamethasone followed by
hydrocortisone group, 88% in the hydrocortisone
plus habit-reversal group, and 90% in the
betamethasone plus hydrocortisone plus habit-
reversal group.

The study by Ehlers and colleagues in 199540

evaluated the use of an autogenic training
programme (ATP) as a form of relaxation therapy
versus a cognitive-behavioural treatment (BT),
versus a standard dermatological educational
programme (DE) versus combined DE and BT

(DEBT). A total of 113 secondary-care patients
were randomised to these four groups and were
also compared with an additional standard
medical treatment group who were not part of the
random assignment. Investigators were blinded
to the group allocation. The intervention was for
3 months and patients were followed up for 1
year. At the end of 1 year, mean skin severity
lesion score dropped from 29·5 to 28·8 in the DE
group, from 33·7 to 19·8 in the ATP group, from
31·0 to 20·7 in the BT group and from 35·4 to
25·8 in the DEBT group. There were no
significant differences in mean severity of itching
between the four groups. The DEBT treatment
led to significantly greater improvement in global
skin severity than intensive education (DE) alone
and this was also accompanied by significant
reductions in topical steroid use.

Drawbacks
In the study by Ehlers and colleagues,40 the
behavioural approaches required 12 weekly
group sessions of 1·5–2 hours, each with 5–7
patients. No adverse events were reported in any
of the trials, although some of the dropouts could
possibly be related to the fact that extra visits
were needed for the behavioural technique.

Comment
The Ehlers et al. study40 was clearly reported and
although no ITT analysis was performed,
dropouts were low (9 out of 113 at 3 months).
However, over 14 outcome measures were
reported, which introduces the possibility of
multiple hypothesis testing. The authors also
performed statistical comparisons against a non-
randomised control group, which may not be
justified. Nevertheless, the magnitude of
improvement for those receiving behavioural
techniques in addition to their standard
dermatological care (which included topical
corticosteroids) was moderately large, and
carried more weight than the other two studies38,39
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because assessments were made by an
investigator blinded to the treatment allocation.

Implications for clinical practice
The combination of habit-reversal plus judicious
use of topical corticosteroids seems an attractive
one, and evidence from two RCTs supports its
use. However, the lack of suitably qualified
personnel may limit the ability to deliver this
intervention in many settings.

Key points 

• Three RCTs suggested that psychological
interventions such as habit-reversal
techniques are a useful adjunct to
dermatological treatment in atopic
eczema. 

• Further studies are required to assess how
these findings can be generalised to other
settings and patient groups.
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Case scenario 2: How should
infected atopic eczema be
treated?
The relationship between Staphylococcus
aureus and atopic eczema disease activity has
been debated for many years. Most physicians
recognise clinically infected eczema as recent
onset of weeping, oozing and serous crusting or
overt pus overlying the eczematous lesions. In
this situation S. aureus is isolated in 90–100% of
cases, usually in high numbers.1,2 In around 30%
of cases, beta haemolytic streptococci are also
isolated.1 Clinical infection is undoubtedly a
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major problem for some atopic eczema
sufferers.3

S. aureus is also isolated from the lesions of
atopic eczema in 50–90% of patients without
overt signs of infection.4,5 Here, the role that
S. aureus plays is much less clear. The idea that
it may contribute to disease activity has led to
the development of many antimicrobial
compounds and their widespread use in the
management of clincally non-infected atopic
eczema. This section evaluates the possible
benefit of these agents, primarily for clinically
infected atopic eczema. Their use in clinically
non-infected (colonised) eczema will also be
commented on.

One systematic review was located,6 which has
been the source of much of the data in this
section. A total of eight RCTs evaluating the
possible benefit of oral or topical antimicrobials
in clinically infected eczema were located and
are summarised in Table 17.6. Additional RCTs
evaluating the possible benefit of antiseptics in
atopic eczema are presented in Table 17.7.

QUESTIONS

How useful are systemic antibiotics?

Effectiveness
Only two RCTs evaluating systemic antibiotics
for clinically infected eczema were located.2,7

Versus placebo
Oral cefadroxil showed significant benefit over
placebo for all clinical and microbiological
outcomes.2

Versus each other
Erythromycin acistrate and erythromycin stearate
both improved clinical and microbiological
outcomes. There was no significant difference
between the preparations.7

For non-infected eczema
Two further important RCTs have compared
systemic antibiotics with placebo in the treatment
of non-clinically infected atopic eczema. In the
first,8 oral flucloxacillin 250 mg four times daily for
4 weeks showed no benefit over placebo in terms
of clinical efficacy, despite significantly reducing
S. aureus counts. The second study9 showed a
similar absence of benefit for 2 weeks oral
cefuroxime. Rapid recolonisation occurred in
both groups after cessation of treatment.

Possible drawbacks
Gastrointestinal side-effects occurred in 50% of
patients in each group taking erythromycin, and
in one patient on cefuroxime. Emergence of
methicillin-resistant S. aureus was noted in the
flucloxacillin study, which persisted for 2 weeks
after completion of treatment.

Comment and clinical implications
The quality of reporting in studies was generally
poor, with small numbers of patients. It is
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common practice to prescribe a short course of
oral antibiotics in acute infected eczema. There
is some evidence to support this, and no
evidence of a detrimental effect. In contrast,
there is no evidence to support the use of longer-
term antibiotics in people with atopic eczema
whose skin is colonised with S. aureus, and there
is some evidence that use of such antibiotics
may promote antibiotic resistance.

Do topical steroids help in clinically infected
atopic eczema?

Efficacy
Versus vehicle
We found no RCTs that addressed this question
in clinically infected atopic eczema.

Non-infected eczema
We located three RCTs that have demonstrated
the effectiveness of topical steroids in reducing
S. aureus in clinically non-infected atopic
eczema. In the study by Stalder et al.10 topical
desonide was significantly better than its
excipient alone at reducing S. aureus and global
clinical score. In the second study,11 Group A
compared a moderate-strength steroid with an
alternative similar steroid in propylene glycol
(antiseptic) base; Group B compared a potent
steroid with potent steroid plus neomycin
(antibiotic). In both groups, the addition of the
antimicrobial did not improve clinical outcome. In
the third study12 1% hydrocortisone was as
effective as 1% hydrocortisone/2% fusidic acid
in terms of overall clinical outcome, although the
combination treatment was more effective at
reducing S. aureus.12

Possible drawbacks
Minor skin irritation or flare of eczema occurred
in 1–3% of patients across the study groups.

Comment and implications
There is evidence that topical steroids alone are
effective in reducing bacterial counts in clinically
non-infected eczema. No studies have evaluated
the efficacy of topical steroids alone for clinically
infected atopic eczema.

How effective are topical antibiotics in
clinically infected atopic eczema?

Effectiveness
One RCT evaluated topical antibiotics in the
treatment of clinically infected atopic eczema
(Table 17.6). Gentamicin cream was significantly
less effective at reducing dermatitis activity
than betamethasone valerate/gentamicin or
betamethasone alone.13

Non-infected eczema
Two RCTs have looked at topical antibiotics in
people with clinically non-infected atopic
eczema. In the first, which compared mupirocin
ointment with placebo ointment (both with
steroid), mupirocin (but not placebo) significantly
reduced S. aureus compared with baseline, and
clinical scores were significantly better in the
mupirocin group than placebo. However,
recolonisation occurred in the 4-week follow up
period.14 Ramsay et al.12 showed that fusidic acid
2% cream resulted in more treatment failures
than hydrocortisone/fusidic acid.

Possible drawbacks
Minor skin irritation or eczema flare occurred in
18% of patients in the fusidic acid group,
compared with only 3% in the steroid/fusidic acid
group.12

Comment and implications
These studies are in keeping with current clinical
practice, which recognises the need for topical
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steroids in the treatment of clinically infected
eczema. There is concern about emergence of
resistant organisms resulting from the use of
topical antibiotics.

Is the addition of antibiotics to topical steroids
beneficial?

Effectiveness
We found four RCTs evaluating steroid/antibiotic
combinations for clinically infected atopic
eczema13,15–17 (Table 17.6).

Versus vehicle
The study by Thaci et al.15 showed superior
benefit of both betamethasone/fusidic acid
ointment and cream over vehicle alone, with no
significant difference between cream and
ointment.

Versus topical steroid
Two RCTs found no significant difference in
clinical signs or symptoms when betamethasone
valerate/fusidic acid16 or betamethasone/
gentamicin13 were compared with topical steroid
alone.

Versus each other
There was no significant difference between
0·1% betamethasone/2% fusidic acid and
0·1% betamethasone/0·5% neomycin in terms
of clinical efficacy or ability to eradicate
S. aureus.17

Non-infected eczema
One further RCT was located that has evaluated
topical steroid/antibiotic treatment for non-
clinically infected atopic eczema. In this study,
2% fusidic acid/1% hydrocortisone showed no
clear benefit over 1% hydrocortisone alone in

reducing atopic eczema activity, but it was
significantly better at reducing S. aureus.12

Possible drawbacks
Minor skin irritation, flare of dermatitis and
possible hypersensitivity reactions occurred in
1–3% of patients across the groups. Despite the
concern about emergence of resistant
organisms resulting from the use of topical
antibiotics, this was not recorded in any of the
studies.

Comment and implications
There is a conspicuous lack of evidence that
topical steroid/antibiotic combinations are more
effective than topical steroids alone in improving
the clinical signs and symptoms of clinically
infected atopic eczema despite their widespread
use. The same applies to non-clinically infected
eczema.

How useful are topical steroid/antiseptic
combinations?

Effectiveness
We found 2 RCTs that evaluated topical
steroid/antiseptic combinations in the treatment
of clinically infected atopic eczema18,19 (Table
17.6). The first study, by Meenan, showed no
difference in efficacy between Triadcortyl cream
and Locoid C.18 In the second study by
Zienicke,19 a topical steroid/antiseptic was
compared with topical steroid alone; 0·25%
prednicarbate/didecyldimethylammoniumchloride
cream and 0·25% prednicarbate cream were
both effective at reducing clinical scores and
bacterial counts, with no significant difference
between them.19

Possible drawbacks
Minor skin irritation was reported in one patient in
one study.
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Comment and implications
There is no evidence to support a benefit from
topical steroid/antiseptic combinations over
topical steroid alone.

How effective are topical antifungals?

Effectiveness
One RCT evaluated a combination of topical
steroid/antibiotic/antifungal versus topical
steroid/antiseptic in clinically infected atopic
eczema (Table 17.6).18 Both combinations
produced a highly significant reduction in clinical
scores and bacterial counts, with no significant
difference between treatments.18

Non-infected eczema
We located two further RCTs evaluating topical
antifungals in non-clinically infected atopic
eczema.20,21 The first small study compared topical
steroid/antibiotic/antifungal against topical steroid/
antibiotic, and showed a significant improvement
in the four patients treated with 0·1% triamcinolone
acetonide/0·35% neomycin/ undecylenic acid
compared with the six receiving the same
steroid/antibiotic combination but without
undecylenic acid.20 In the second study, Broberg
et al.21 attempted to evaluate the role of antifungals
in atopic eczema of the head and neck area. All
patients received oral antibiotics, followed by
randomisation to either miconazole-hydrocortisone
cream plus ketoconazole shampoo or
hydrocortisone cream plus placebo shampoo.
There was no significant difference between the
groups in clinical outcome.21

Possible drawbacks
Where side-effects were documented, minor skin
irritation and possible hypersensitivity reactions
were seen in up to 5% of patients across the
groups.

Comment and implications
It is difficult to draw conclusions about the role of
antifungals from these small and disparate
studies. There is no current evidence to support
their routine use in the treatment of clinically
infected atopic eczema.

How useful are antiseptics agents in clinically
infected atopic eczema?

This section includes antiseptic emollients, bath
additives and other antiseptic treatments.

Efficacy
There are no RCTs of antiseptics in clinically
infected atopic eczema.

Non-infected eczema
We located six RCTs of antiseptics in
non-clinically infected eczema,22–27 summarised
in Table 17.7.

Antiseptic versus standard
bath emollient:
Two RCTs have compared a standard bath
emollient, Oilatum (acetylated wool alcohols 5%,
liquid paraffin 63·4%) with an emollient plus
antiseptic, Oilatum Plus ( benzalkonium chloride
6%, triclosan 2%, light liquid paraffin 52·5%).
No significant difference was demonstrated
in terms of clinical or microbiological
outcomes.22,23

Antiseptic soap versus placebo soap
This study compared a soap containing 1·5%
triclocarbon with an identical placebo soap.
The authors state that the global change in
atopic eczema severity was significantly
greater in the treatment than the placebo
group, but the actual data are missing.
Graphical data suggest a similar degree of
improvement in both groups.24
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Topical antiseptic versus no
topical antiseptic
Two RCTs were identified. The first study
reported improvement on the arm treated with
daily povidine iodine solution but not on the
untreated side, compared with baseline.25 In the
second study, acid electrolytic water sprayed
onto infants significantly reduced clinical scores
and S. aureus counts compared with baseline.
Neither study reported a comparison of
treatments.26

Comparison of two topical antiseptics
This study compared a proprietary brand of
chlorhexidine with a 1:20 000 dilution of potassium
permanganate, in addition to topical steroid in both
groups, and found no significant difference in
clinical or bacteriological outcomes.10

Drawbacks
Skin irritation, pruritus and worsening of
dermatitis were the main side-effects reported in
the studies where adverse events were
documented. These were reported more
frequently overall in the antiseptic-treated
groups.

Comment and clinical implications
Antiseptic-containing preparations are in
common use in the management of atopic
eczema. There are no RCTs of many of the
commonly used preparations. The current
evidence base for the use of such preparations
in infected or clinically non-infected atopic
eczema does not provide any clear support for
their use. Further large studies with appropriate
comparators are required.
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Case scenario 3: an adult with
severe atopic eczema
QUESTIONS

What is the role of systemic immunosuppressive
therapy?

Immunosuppressive therapy is generally of
proven benefit in the short- and intermediate-
term (few months) management of atopic
dermatitis. Immunomodulatory therapy (platelet
activating factor, immunoglobulins, levamisole,
etc.), however, is rarely used. We found
immunomodulatory therapy to be poorly
reported. We decided that the use of less
concrete therapies such as anthelmintics and
injections of antibodies/antigen complexes
should not be considered here. Instead, we have

Figure 17.3 Severe atopic eczema
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concentrated on commonly used systemic
immunosuppressive agents such as
photochemotherapy, ciclosporin, azathioprine
and systemic steroids. We examined global
indices of well-being and also disease-specific
indices such as patient-assessed itch. The long-
term morbidity associated with such potentially
highly toxic treatments is unclear. Here we
concentrate on short-term treatments of the
crisis-intervention type, this being the most
common use of immunosuppressive treatments
in dermatology. Much of the information is based
on the NHS systematic review of treatments for
atopic eczema highlighted in the opening
section of this chapter.

Effectiveness
Azathioprine
No systematic review and no RCTs inform us
about the use of azathioprine. Its use is confined
to certain specialists and, anecdotally, it appears
to have limited efficacy. An ongoing RCT
has been identified on the Cochrane Skin
Group’s ongoing clinical trials register 
(see http://www.nottingham.ac.uk/~muzd) which
is due to report in late 2002.

Systemic steroids
Systemic prednisolone is commonly used in short
bursts (a few weeks) for severe atopic eczema.
The systematic review concluded that the
potency of this approach beyond that of placebo
was large (Table 17.8).2,4,10 There are no trials
that properly evaluate the treatment according to
Helsinki protocols (i.e. against another validated
form of immunosupression such as ciclosporin).
The trials also did not report long-term relapse
rates or follow up disease severity.

Ciclosporin
The systematic review found ciclosporin to be
effective, although of unknown efficacy
compared with systemic steroids. Of the 10
available trails,1,3,11,14–18,20,21 three studies11,15,18

were systematically pooled with respect to itch

scores. The pooled mean difference in itch
scores was 15 (95% CI 9 to 23) points lower for
ciclosporin, as assessed by a self-reported
visual analogue scale (up to 100 mm).

The degree of stress, brought upon physician
and patient alike by the use of this drug with
potentially serious side-effects,19 is almost
certainly significant and might reasonably be
expected to impact upon quality-of-life scores.
This omission in the studies and lack of
comparison with the “best of the rest” of the
immunosuppressive agents makes it difficult to
know if ciclosporin can be recommended in
preference to systemic steroids.

Phototherapy and photochemotherapy
Broadly speaking, light therapy appears to
improve responses in patients, and these
responses are extremely significant if the
placebo effect is included (tanning makes
placebo effect dissociations near impossible).
The extent to which the disease is improved by
the physiological response of tanning compared
to the psychological effect of being tanned is a
fundamental problem.  The systematic review
identified six RCTs5–9,12 and we identified a
further one13 (Table 17.9). The seven trials
differed in methodology, with randomisation,
blinding and controls proving difficult. Most of
the trials suggest positive results. 

Drawbacks
All of the immunosuppressants currently
available carry potentially serious side-effects
such as kidney damage (ciclosporin), bone
marrow suppression (azathioprine), osteoporosis
(systemic steroids) and skin cancer
(photochemotherapy). These are described in
more detail in the systematic review. It is difficult
to make any statements about how useful these
drugs are in comparison with one another
because the impact of these adverse effects (for
example azathioprine-induced bone marrow
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toxicity) can be predicted by tests beforehand
and others (for example kidney damage with
ciclosporine) can be identified at an early
stage before any permanent damage has
occurred. The relative efficacies of systemic
immunosuppressants are therefore contingent
upon the way they are used. 

Clinical implications
Both ultraviolet light and systemic treatments
such as short courses of oral steroids and
ciclosporin are probably useful and safe to use in
the person depicted in the case scenario. Safety
is a factor limiting the long-term use of all of these
agents. Planned short-term use (2–3 months) to
try and gain a remission or give the person a
“holiday” from severe symptoms seems a
reasonable option, resorting to topical treatments
such as intermittent use of potent topical steroids
or tacrolimus once control is achieved.

Key points

• There is reasonable RCT evidence to
support the use of systemic
immunosuppressive therapies such as oral
corticosteroids and ciclosporin.

• Both of these therapies are associated with
significant side-effects which limit their
short-to-medium-term use for major
disease flares, with return to conventional
topical treatment inbetween such flares.

• Photochemotherapy has consistently been
shown to benefit atopic dermatitis, but is
limited by the long-term risk of skin cancer
after many treatments.

• The use of other common treatments such
as azathioprine are not currently supported
by RCT evidence.

• There is need for longer term studies of
systemic immunosuppressive treatment for
atopic dermatitis to evaluate long-term
safety and whether use of these agents
alters the natural history of the disease.

References
1. Cordero Miranda MA, Flores Sandoval G, Orea Solano M,

Estrada Parra S, Serrano Miranda E. Safety and efficacy of

treatment for severe atopic dermatitis with cyclosporin A

and transfer factor. Revista Alergia Mexico 1999;46:49–57.

2. Dickey RF. Parenteral short-term corticosteroid therapy in

moderate to severe dermatoses. A comparative multiclinic

study. Cutis 1976;17:179–83.

3. Harper JI, Ahmed I, Barclay G et al. Cyclosporin for

severe childhood atopic dermatitis: Short course versus

continuous therapy. Br J Dermatol 2000;142:52–8.

4. Heddle RJ, Soothill JF, Bulpitt CJ, Atherton DJ. Combined

oral and nasal beclomethasone diproprionate in children

with atopic eczema: a randomised controlled trial. BMJ

Clin Res Ed 1984;289:651–4.

5. Jekler J. Phototherapy of atopic dermatitis with ultraviolet

radiation. Acta Derm Venereol Suppl 1992;171:1–37.

6. Jekler J, Larko O. UVB phototherapy of atopic dermatitis.

Br J Dermatol 1988;119:697–705.

7. Jekler J, Larko O. UVA solarium versus UVB

phototherapy of atopic dermatitis: a paired-comparison

study. Br J Dermatol 1991;125:569–72.

8. Krutmann J, Czech W, Diepgen T, Niedner R, Kapp A,

Schopf E. High-dose UVA1 therapy in the treatment of

patients with atopic dermatitis. J Am Acad Dermatol

1992;26:225–30.

9. Krutmann J, Diepgen TL, Luger TA, Grabbe S, Meffert H,

Sonnichsen N et al. High-dose UVA1 therapy for atopic

dermatitis: results of a multicenter trial. J Am Acad

Dermatol 1998;38:589–93.

10. La Rosa M, Musarra I, Ranno C et al. A randomized,

double-blind, placebo-controlled crossover trial of

systemic flunisolide in the treatment of children with severe

atopic dermatitis. Curr Ther Res Clin Exp 1995;56:720–6.

11. Munro CS, Levell NJ, Shuster S, Friedmann PS.

Maintenance treatment with cyclosporin in atopic

eczema. Br J Dermatol 1994;130:376–80.

12. Reynolds NJ, Franklin V, Gray JC, Diffey BL, Farr PM.

Effectiveness of narrow-band UVB (TL01) compared to

UVA in adult atopic eczema: a randomised controlled

trial. Br J Dermatol 1999;141(Suppl. 55):20.

13. Reynolds NJ, Franklin V, Gray JC, Diffey BL, Farr PM.

Narrow-band ultraviolet B and broad band ultraviolet A

phototherapy in adult atopic eczema: a randomised

controlled trial. Lancet 2001;357(9273):2012–16.

217

Atopic eczema



14. Salek MS, Finlay AY, Luscombe DK et al. Cyclosporin

greatly improves the quality of life of adults with severe

atopic dermatitis. A randomized, double-blind, placebo-

controlled trial. Br J Dermatol 1993;129:422–30.

15. Sowden JM, Berth-Jones J, Ross JS et al. Double-blind,

controlled, crossover study of cyclosporin in adults with

severe refractory atopic dermatitis [see comments].

Lancet 1991;338:137–40.

16. van Joost T, Heule F, Korstanje M, van den Broek MJ,

Stenveld HJ, van Vloten WA. Cyclosporin in atopic

dermatitis: a multicentre placebo-controlled study. Br J

Dermatol 1994;130:634–40.

17. Wahlgren CF. Itch and atopic dermatitis: clinical and

experimental studies. Acta Derm Venereol Suppl

1991;165:4–53.

18. Wahlgren CF, Scheynius A, Hagermark O. Antipruritic

effect of oral cyclosporin a in atopic dermatitis. Acta

Derm Venereol 1990;70:323–9.

19. Zaki I, Emerson R, Allen BR. Treatment of severe atopic

dermatitis in childhood with cyclosporin. Br J Dermatol

1996;135:21–4.

20. Zonneveld IM, De Rie MA, Beljaards RC et al. The long-

term safety and efficacy of cyclosporin in severe

refractory atopic dermatitis: a comparison of two dosage

regimens. Br J Dermatol 1996;135(Suppl. 48):15–20.

21. Zurbriggen B, Wuthrich B, Cachelin AB, Wili PB, Kagi MK.

Comparison of two formulations of cyclosporin A in the

treatment of severe atopic dermatitis. A double-blind,

single-centre, cross-over pilot study. Dermatology

1999;198:56–60.

22. Der-Petrossian M, Seeber A, Honigsmann H, Tanew A.

Half-side comparison study on the efficacy of

8-methoxypsoralen bath-PUVA versus narrow-band

ultraviolet B phototherapy in patients with severe chronic

atopic dermatitis.Br J Dermatol 2000;142:39–43.

Summary of the evidence base
for atopic eczema
• Although around 300 RCTs have been

conducted for atopic dermatitis, they have a
limited ability to inform us about everyday

management of patients. This is partly due
to a generally poor quality of study reporting.
All dermatology journals have a role to play
here by insisting on basic standard of clinical
trial reporting, as outlined in the CONSORT
statement (http://www.consort-statement.org). 

• Most of the trials of people with atopic
dermatitis have reflected the agenda of the
drug industry. This has meant introducing
more “me-too” drugs on to the market and
cleverly introducing them in a way that makes
comparison with existing treatments
impossible.

• Independent trials are needed to make head-
to-head comparisons.

• Cost-effectiveness studies of topical steroids
compared with the newer topical
immunomodulatory agents are needed.

• Cheap and well-tried systemic agents such
as oral steroids and azathioprine need to be
compared against each other and against the
more expensive agents such as ciclosporin
that have found their way on to the market
through mainly placebo-controlled studies.

• Some interventions (for example topical
steroids and ultraviolet light therapy) are well
supported by RCT evidence.

• For other interventions (such as Chinese
herbs and house dust mite reduction) there is
simply insufficient evidence to decide
whether they are effective – better research is
needed.

• In some areas (for example topical
steroid/antibiotic combinations or bath
antiseptics) the RCT evidence did not support
a clinically useful effect, providing
dermatologists and patients with an opportunity
to disinvest in such treatment rituals.

• Some treatments currently in use (for
example oral azathrioprine) have not been
tested within RCTs at all, making primary
research in these areas an urgent research
priority.
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Background
Definition
Seborrhoeic dermatitis is a chronic inflammatory
skin disease characterised by erythematous and
scaling plaques, with a distinctive distribution in
areas rich in sebaceous glands, such as the
scalp, eyebrows, nasolabial folds, retroauricular
regions, sternum and between the shoulder
blades.1 Pruritus and dandruff of the scalp are
often associated with the condition.

Incidence/prevalence
The prevalence of seborrhoeic dermatitis is
1–3% in the general population and 3–5% in
young adults. In patients with acquired
immunodeficiency syndrome (AIDS), the

incidence is increased (30–80%), probably
related to CD4 levels (altered immune
surveillance).2

Aetiology/risk factors
The aetiology of seborrhoeic dermatitis is not
clear. Several factors, such as sebaceous
output, androgenic hormones, mycological
infection and neurological disturbances can
have a major effect on the development of the
condition. In particular, qualitative and
quantitative abnormalities in the composition of
sebum have been suggested but not clearly
defined. The non-pathogenic fungus Malassezia
furfur (Pityrosporum ovale and P. orbiculare)
may play a role3 but the mechanism has not
been established.4 Increased keratinocyte and
sebocyte turnover has been reported in
association with altered keratinisation. Systemic
lipid metabolism and antioxidants may play a
role in modulation of the disease onset and the
inflammatory reaction. A few studies have linked
the onset or relapses with psychological
situations, alcohol intake, psychotropic drugs
and a deficiency of micronutrients (lithium, zinc,
magnesium, biotin).

Prognosis
Although there are many treatments for
seborrhoeic dermatitis, recurrences are very
common, with the disease typically relapsing for
years. Even if the prognostic studies that we
found were not long term, preventive regimens
have been developed and can help to reduce
the severity of the disease. They include
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improvement of lifestyle, intake of nutrients and
sun exposure.

Aims of treatment
The aims of treatment are reduction of symptoms
and relapses, and cosmetic improvement of the
disease with a short-term treatment.

Outcomes
We found no standard scales for the assessment
of the severity of seborrhoeic dermatitis.
Outcomes used include severity of symptoms
(erythema, desquamation, itching), rate of
recurrence, number of P. oribculare colonies,
patient satisfaction and cosmetic acceptability.

Search methods
We found few RCTs that met clinical evidence
criteria, so we included observational studies
(Medline 1981–October 2001).

QUESTIONS

What are the effects of topical treatment?

Antifungals
Topical antifungals are well established in the
treatment of seborrhoeic dermatitis. We found
several clinical trials showing that different
topical antifungals improve seborrhoeic
dermatitis.

Efficacy
We found no systematic review.

Ketoconazole
We found six double-blind placebo-controlled
trials using cream or shampoo.5–10 The largest
trial using 2% ketoconazole shampoo (n = 565)
reported an excellent response in 88% of the

patients treated and effectiveness in preventing
relapses when used prophylactically once a
week.5 A randomised controlled trial (RCT)
comparing 2% ketoconazole shampoo with
2·5% selenium sulphide shampoo found
both treatments to be better than placebo;
ketoconazole was statistically superior to
selenium sulphide (P = 0·0026) and better
tolerated.6 In a double-blind crossover study the
change in clinical score with ketoconazole
shampoo was significant (P<0·01).7 Two RCTs
demonstrated the clinical efficacy of 2% cream
compared with placebo in 378 and 209 patients,
respectively. One open randomised parallel
study showed that the 2% formulation was
significantly more effective than a 1% formulation
(P<0·001) and that intermittent application of 2%
ketoconazole shampoo can successfully prevent
relapse.

A long-term prophylactic treatment has to meet
a high standard with regard to patient safety.11

The safety of 2% ketoconazole shampoo is
supported by absorption studies and by local
irritancy and contact sensitivity studies.
Ketoconazole shampoo does not influence
sebum production but improves its delivery onto
the skin surface.12

Bifonazole 
We found three double-blind controlled trials and
two open studies.13–15 The largest, involving 100
patients, reported that bifonazole 1% cream was
significantly better than placebo (P<0·05).13

Ciclopirox olamine
One placebo-controlled double-blind study
of ciclopirox olamine 1% cream in facial
seborrhoeic dermatitis (57 patients in the
ciclopiroxolamine group and 72 in the vehicle
group) found a statistically significant (P<0·01)
difference between the two treatment groups
at the end of the initial phase (twice daily for
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28 days) and the maintenance phases (once
daily for 28 days).16

Other antifungals
We found one RCT,17 in which the lesions cleared
in 11 of 18 eligible patients after treatment with
terbinafine 1% solution once daily for 4 weeks.
Beneficial effects have been reported in open
studies with fluconazole18 and fenticonazole.19

Drawbacks
The few adverse effects reported include
erythema, dryness and pruritus.

Comment
The various antifungal drugs have not been
compared. The possible mechanisms of action
of these compounds include antifungal and anti-
inflammatory effects.

Corticosteroids
Over the past years we have found little
information about use of topical steroids.20–25

The drugs, applied for 1–4 weeks, improve
seborrhoeic dermatitis and do not cause
systemic effects, but relapses were more
frequent than with topical antifungals.

Efficacy
No systematic reviews were found. In one RCT,
1% hydrocortisone solution was compared with
miconazole and a combination of miconazole
and hydrocortisone in 70 patients20; the
combination was most effective. The largest
number of patients with recurrence was seen in
the hydrocortisone group. We found one
randomised double-blind controlled trial of 2%
ketoconazole cream versus 0·05% clobetasol
17-butyrate cream,21 and one trial comparing
topical application of 0·02% flumethasone

pivalate with 2% eosin in 30 infants with
seborrhoeic dermatitis; the two treatments had
comparable effects.22

Drawbacks
Long-term corticosteroid therapy may induce
adverse effects such as skin atrophy and
telangectasia.25

Comment
No recent RCTs demonstrate the efficacy of
corticosteroids, although they are used as
comparative drugs.

Lithium succinate
RCTs have found that lithium succinate improves
seborrhoeic dermatitis compared with placebo.

Efficacy
We found two randomised, double-blind,
placebo-controlled trials and one open trial
with 8% lithium succinate ointment.26–28 One
crossover trial in nine centres (200 patients)
and a parallel-group study in two centres (27
patients) showed that symptom score improved
significantly in the lithium group (P<0·0001).26

The other double-blind trial, conducted in twelve
patients with AIDS-associated seborrhoeic
dermatitis, showed a rapid (2–5 days) and
significant (P<0·01) clinical improvement in
patients treated with lithium succinate.27

Drawbacks
Adverse effects were skin and eyelid irritation in
a few patients.

Comment
Lithium inhibits growth in small colony strains of
Pityrosporum and blocks the release of free fatty
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acids from tissue. Lithium also has potentially
anti-inflammatory actions.

Antibacterials
We found only a few studies of metronidazole.

Efficacy
We found no systematic review. A double-blind
study (n = 44) showed a significant improvement
after using 1% metronidazole gel compared with
placebo for 8 weeks. Fourteen patients in the
metronidazole group and two in the placebo
group had complete improvement.29

Drawbacks
Metronidazole gel was well tolerated and did not
produce adverse effects.

Comment
The mechanism of action of metronidazole is not
known.

Benzoyl peroxide
Two controlled studies have reported the
efficacy of benzoyl peroxide.

Efficacy
We found two studies. One open trial found
improvement in 28 of 30 patients treated for
several months with 2·5% benzoyl peroxide.30

The second, a double-blind RCT in 59 people,
comparing 5% benzoyl peroxide with placebo
for 4 weeks, reported a significant improvement
in erythema, pruritus and scaling in the group
treated with benzoyl peroxide (P<0·05).31

Drawbacks
Skin irritation was reported as a side-effect.

Propylene glycol
We found one double-blind controlled study in
which 39 patients with seborrhoeic dermatitis of
the scalp were treated with a solution containing
15% propylene glycol.32 The lesions improved in
89% of patients treated with propylene glycol,
compared with 32% in the placebo group. In
vitro, the P. orbiculare and P. ovale counts were
reduced significantly after treatment with
propylene glycol, but not in the placebo group.

Miscellaneous
Several treatments have been claimed to be
effective in uncontrolled studies. A blind,
randomised, parallel-group study in 80 patients
found 1% ichthyol to be superior to 4% coal tar in
seborrhoeic dermatitis of the scalp.33

Tacalcitol (1a-24-R-dihydroxycholecalciferol) was
used in four patients with good results,34 crude
honey (30 patients),35 borage oil, 40% urea
ointment,36 dithranol (18 patients),37 pyridoxine
and cystine38 have been reported as beneficial in
uncontrolled studies.

Ultraviolet light
RCTs have found that phototherapy improves
seborrhoeic dermatitis.

Efficacy
No systematic reviews were found. Limited
evidence suggests that natural sunlight has a
significant effect on seborrhoeic dermatitis.39,40

One RCT (n = 48) found improvement in 85%
of patients receiving selective ultraviolet
phototherapy, and in 76% of the PUVA-treated
patients after a mean of 26 treatments.41 In an
open prospective study, 18 patients with severe
seborrhoeic dermatitis were treated in an
open study with narrow-band UVB (TL-01)
phototherapy, three times weekly, starting with
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70% of the minimum erythema dose, up to
maximum of 8 weeks. All patients responded to
narrow-band UVB; 12 completed the study, six
had complete remission and six had marked
improvement.42

Drawbacks
No side-effects were reported except rare
episodes of moderate erythema.

Comment
The trials of phototherapy were too few to
evaluate its effectiveness.

What are the effects of systemic treatments?

Antifungal drugs
We found limited evidence that oral antifungals
are beneficial.

Efficacy
We found no systematic reviews.

Ketoconazole
One double-blind placebo-controlled crossover
study in 19 patients compared ketoconazole,
200 mg/day for 4 weeks, with placebo. Seventy
per cent of subjects showed a significantly
greater improvement, particularly on the scalp,
with ketoconazole compared with 10% of
subjects receiving placebo (P<0·01).43

Terbinafine
In one placebo-controlled trial (n = 60), oral
terbinafine 250 mg once daily for 4 weeks
significantly reduced scores (P<0·0001)
compared with baseline and control groups.44

Drawbacks
Ketoconazole damages the liver and interferes
with testosterone metabolism. No side-effects
were reported during the terbinafine study.

Comment
Seborrhoeic dermatitis relapses when the drugs
are stopped so that prolonged treatment is often

needed. Systemic antifungal drugs are not
suitable for this.45

What are the effects of nutrients?

We found no controlled studies of the effects of
nutrients, vitamins and trace elements on
seborrhoeic dermatitis. On the basis of limited
observational evidence, seborrhoeic dermatitis
is said to have improved after administration of
vitamins A, E, D, B1, B2, B6 and C, niacin, biotin,
selenium, zinc or iron.46,47

Do treatments that reduce sebaceous
secretions improve the symptoms?

Retinoids and antiandrogens
We found that few drugs interfere with sebum
secretion and insufficient evidence that
controlling sebum production leads to
improvement of seborrhoeic dermatitis.

Efficacy
Oral retinoids reduce sebaceous gland size,
suppress sebum production and inhibit
sebocyte differentiation; they also have anti-
inflammatory activity.48 Antiandrogen and 5-
alpha-reductase inhibitors reduce the size of the
sebaceous glandular lobules and ducts.49

We found no evidence to support the hypothesis
that reducing sebum production decreases the
probability of developing seborrhoeic dermatitis.

Key points

• RCTs show that topical antifungal
treatment and metronidazole are 
effective.

• Limited evidence suggests that systemic
antifungal therapy can be useful in
controlling the disease.

• Few RCTs have examined the efficacy of
topical steroids.

• We found limited or no evidence on the
effect of natural sunlight or systemic
nutrients.
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Background
Definition
Psoriasis is an inflammatory disease of the skin
characterised by an accelerated rate of
epidermal turnover, with hyperproliferation and
defective maturation of epidermal keratinocytes.
In the majority of cases psoriasis is a chronic
disease which, in its most common form –
chronic plaque psoriasis – manifests itself as
well-demarcated, often symmetrically distributed,
thickened, red, scaly plaques. These may vary
considerably both in size and in number and
may involve any part of the skin, although they
are found most typically on the extensor
surfaces of the knees and elbows, in the sacral
area and on the scalp. Appearances may be
modified by the site of involvement, with flexural
areas showing beef-red shiny plaques without

scale (flexural or inverse psoriasis), palms and
soles showing marked hyperkeratosis and
fissuring, and nails becoming distorted by
thimble-pits, thickening and nail-plate detachment.
Up to 8% of people with psoriasis may have an
associated inflammatory arthropathy,1 which in
severe cases may be the dominant cause of
morbidity.

Acute inflammatory forms of psoriasis may
develop de novo or may complicate existing
chronic plaque psoriasis. Acute guttate
psoriasis characteristically affects children
and young adults following streptococcal
infection.2 Typically, showers of tiny red
papules (likened to raindrops or guttae) erupt
over large areas of the skin surface 1–2 weeks
after an episode of acute streptococcal
pharyngitis or tonsillitis. Erythrodermic and
generalised pustular psoriasis are uncommon
but severe and potentially life-threatening
forms of psoriasis; they may be complicated
by high-output cardiac failure, temperature
dysregulation and septicaemia, particularly in
the elderly.

Localised pustular forms of psoriasis, which may
cause long-lasting disability, include chronic
palmoplantar pustular psoriasis (palmoplantar
pustulosis) and acropustulosis (acrodermatitis
continua of Hallopeau). Only a minority of
patients with these relatively uncommon variants
have evidence of psoriasis at other sites3 and
their relationship to ordinary psoriasis remains
poorly understood.

Figure 19.1 Chronic plague psoriasis



Prevalence 
Psoriasis first manifests itself most commonly in
the second and third decades of life but can
present at any age.4 Its prevalence varies from
0·3% or less in Mongoloid and Amerindian ethnic
groups to more than 2% in parts of
Scandinavia.4,5 In both North America and
Europe the prevalence has been estimated to be
between 1% and 2% as, for instance, in a recent
community-based study from the UK where a
point prevalence of 1·48% was found.5,6

Aetiology
Epidermal turnover is greatly accelerated in
psoriasis such that keratinocytes within active
psoriatic plaques may travel from the basal layer
of the epidermis to the stratum corneum in as
little as 4 days rather than the normal 28 days.
Exactly what drives this process is incompletely
understood but it is agreed that it is mediated by
activated T lymphocytes and that there is a
strong genetic component.7 Stress, heavy
alcohol consumption, smoking, infection and
local trauma (Koebner phenomenon) are all
thought to influence the severity of psoriasis.2,4,7,8

Prognosis
Chronic plaque psoriasis, as its name implies,
tends to last years or decades but is subject to
periods of remission and relapse. At the time of the
UK study referred to above,5,6 in which the mean
duration of psoriasis was about 20 years, 9% of
patients were in remission but only 7% estimated
that their psoriasis had been in remission for more
than a quarter of the time since its original onset.
The prognosis following a first attack of guttate
psoriasis has not been properly quantified but only
a third of a small group of such patients reviewed
at 10 years had had further psoriasis.9

Aims of treatment
Until there is a safe and effective cure for
psoriasis, a balance must be struck between

patients’ individual perceptions of disability from
psoriasis, their willingness to devote time and
effort to managing the disease and their
preparedness to accept risks from treatment.
Successful management may therefore range
from reassurance and provision of simple
emollients to the use of powerful and potentially
hazardous systemic agents. 

Relevant outcomes
Outcomes should reflect the above aims and will
therefore most importantly address patient
satisfaction with treatment and changes in
disease-related quality of life. Outcomes should
thus include proportions of patients reporting
good or excellent response to treatment and
reporting that treatment is “worthwhile”. Similarly,
proportions of patients achieving clearance or
near clearance of disease are more robust
outcomes than are absolute or relative changes
in disease severity scoring systems such as the
psoriasis area and severity index (PASI).
Adverse effects and their frequency are equally
important because they may limit the utility of
otherwise effective interventions.

Methods of search
The search strategy [Psoria* or “Acrodermatitis
continua of Hallopeau” or (Impetigo and
herpetiformis) or ((Palm* or Plant* or Sole* or
Bacterid) and (Pustul* or Psoria*)) or
Acropustulosis] was used to search the
Cochrane Central Register of Controlled Trials
(Issue 3, 2001) and the European Dermato-
Epidemiology Network (EDEN) database of
psoriasis trials, and filtered using the Cochrane
optimal search strategy for randomised
controlled trials (RCTs),10 Medline and Embase
(both to August 2001). The results were
crosschecked against the Salford Database of
Psoriasis Trials developed for the systematic
review published in 2000.11
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Presentation of the evidence
There is a large amount of RCT evidence on the
effects of treatments for psoriasis. This review
does not aim to be comprehensive in its
coverage of all areas of psoriasis management
but concentrates on presenting data on systemic
therapies and on evidence from systematic
reviews and meta-analyses

QUESTIONS

How effective are treatments for limited stable
chronic plaque psoriasis? 

Emollients and occlusive
dressings
Psoriatic plaques are dry, scaly and frequently
itchy. Emollients may help to soften psoriatic
scale by increasing its water content, either by
forming an occlusive layer on the skin surface
(for example white soft paraffin) or by an osmotic
effect (for example urea containing creams).
Most topically applied therapies for psoriasis are
formulated in emollient bases but emollients on
their own are frequently advocated for psoriasis.
They are claimed to reduce dryness, scaling
and itch. There is little published evidence
documenting the efficacy of emollient therapy
alone in the management of psoriasis, although
many studies have compared the effects of
emollient bases with the same bases containing
“active” ingredients. Some evidence suggests
that emollients may have a steroid-sparing
effect in psoriasis managed with topical
corticosteroids.

Occlusive dressings have also been used for
treating psoriatic plaques, often to enhance
penetration of active drugs such as topical
corticosteroids, but they have also been
examined on their own. Hydrocolloid gel
dressings may be useful on their own for
selected recalcitrant psoriatic plaques and may
enhance the response to topical corticosteroids
and calcipotriol.

Efficacy
Emollients
Many studies have shown an improvement over
baseline after regular application of emollient
creams or ointments. In one open-label study in
which within patient comparisons were made in
two separate cohorts of 48 patients with chronic
plaque psoriasis, the combination of a once-
daily application of a water-in-oil cream or lotion
with once-daily betamethasone dipropionate
cream was found to be more effective than once-
daily and of equal efficacy to twice-daily
betamethasone dipropionate cream.12 In another
within patient study (n = 43) the application of an
oil-in-water emollient cream before UVB
exposure significantly enhanced the rate of
psoriasis improvement with UVB phototherapy.
The authors suggest that the emollient may have
altered the optical properties of the epidermis.
Another small within patient study compared a
10% urea ointment with its base or with no
therapy (n = 10). Two weeks’ therapy with the
urea ointment produced a >50% reduction in
clinical score compared with the untreated side;
however, the ointment base alone also produced
a significant improvement in clinical score.13 In
another RCT (n = 40), a 12% urea and 12%
sodium chloride cream was shown to be superior
to the cream base and to have comparable
efficacy to salicylic acid ointment at removing
scale from psoriatic plaque.14

Hydrocolloid dressings
In a small open prospective bilateral
comparison study involving 26 patients with
stable symmetrical plaque psoriasis, 47% of
treated plaques resolved after weekly
applications of an adhesive hydrocolloid
occlusive dressing for 10 weeks. Furthermore,
the dressing was found to be more effective
than twice-daily applications of a potent
corticosteroid cream (fluocinolone acetonide)
for 10 weeks (12% resolution rate) although less
effective than erythemogenic UVB phototherapy
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given five times weekly for the same duration
(67% resolution rate).15 The results from another
small RCT suggest that 3 weeks’ therapy with a
hydrocolloid dressing or with a potent
corticosteroid cream (0·1% triamcinolone
acetonide) is insufficient to induce resolution but
that a combination of the two is significantly
more effective.16 Hydrocolloid dressings have
also been used with the topical vitamin D
analogue, calcipotriol. In a small single-blind
controlled trial in 15 patients, symmetrical
chronic plaques were treated with either
calcipotriol ointment or a superpotent
corticosteroid ointment (0·05% clobetasol
propionate) under hydrocolloid occlusion;
dressings were changed every 4 days. Two
patients were withdrawn because of irritation by
calcipotriol; in the remaining 13 patients all
treated plaques had cleared by day 12.17

Drawbacks
Local irritation and, rarely, allergic contact
dermatitis may result from use of emollients or
occlusive dressings.

Comment
Patients with mild psoriasis may choose to use
emollients alone because of their convenience
and lack of adverse effects. Usually, however,
emollients are used as adjuncts to other
therapies. Hydrocolloid gel dressings may be
useful on their own for selected recalcitrant
psoriatic plaques and may enhance the
response to topical corticosteroids and
calcipotriol.

Keratolytics
Salicylic acid is the most commonly used
keratolytic agent and is often advocated for
removing psoriatic scale. It is considered
beneficial not only because it reduces scaling
and skin shedding but also because it thereby

removes a barrier to the penetration of more
active compounds into the skin. Concentrations
between 2% and 10% in an ointment base are
usually dispensed. Salicylic acid is often used in
combination with coal tar or corticosteroids.
There is little information from RCTs on the
efficacy of salicylic acid monotherapy as a
descaling agent. 

Efficacy
There is RCT evidence (n = 408) that the addition
of salicylic acid to a topical corticosteroid
preparation enhances efficacy in psoriasis.18

Drawbacks
Topical salicylic acid may be absorbed through
the skin and could thus cause systemic toxicity
(salicylism),19 but this seems to be rare in
practice.19,20 It may irritate and inflame the skin.
Salicylic acid has been shown to interfere with
UVB absorption into the skin and, in one RCT,
the addition of salicylic acid to an emollient
applied before UVB phototherapy decreased the
rate of clearance of psoriasis.21

Comment
Topical salicylic acid is widely accepted as an
effective keratolytic and rarely causes significant
side-effects.

Vitamin D analogues
The vitamin D analogue calcipotriol was
introduced in the early 1990s as a topical
treatment for mild-to-moderate plaque psoriasis.
Since then other vitamin D derivatives have been
studied. One systematic review of calcipotriol
found that it was at least as effective as potent
topical corticosteroids, calcitriol, short-contact
anthralin (dithranol) therapy and coal tar. Its main
drawback is that it may cause skin irritation. Much
less evidence is available for other vitamin D
analogues, including tacalcitol and maxacalcitol.
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Efficacy
One systematic review of calcipotriol (search
date 1999, 37 RCTs, 6038 people)22 has
been published. The authors concluded that
calcipotriol is an effective treatment for mild-to-
moderate chronic plaque psoriasis, more so than
calcitriol, tacalcitol, coal tar or short contact
anthralin and that, amongst topical therapies
with which it has been compared, only potent
topical corticosteroids seem to have comparable
efficacy at 8 weeks. Although calcipotriol causes
more skin irritation than topical corticosteroids,
this has to be balanced against the potential
long-term effects of corticosteroids. Skin irritation
rarely led to withdrawal of calcipotriol treatment.
The combination of calcipotriol cream applied in
the morning with a moderately potent to potent
topical corticosteroid at night has been shown to
be at least as effective as twice-daily calcipotriol
cream but to cause significantly less irritation.23

More recently, a compound ointment containing
calcipotriol, 50 microgram/g and betamethasone
dipropionate, 0·5 mg/g, has been evaluated
in a RCT involving 1106 people with chronic
psoriasis. Participants were randomised to
receive 4 weeks’ twice-daily treatment with the
combination ointment or with marketed
formulations of one or other of its two active
constituents, followed by twice-daily calcipotriol,
50 microgram/g ointment for a further 4 weeks.24

The mean percentage decrease in psoriasis
severity score at 4 weeks was 74⋅4% in the
combination group (n = 372), 55⋅3% in
the calcipotriol group (n = 369) and 61⋅3% in
the betamethasone group (n = 365). These
differences were highly significant. At the end of
8 weeks, however, the severity scores did not
differ. 

Drawbacks
Calcipotriol monotherapy causes more irritation
than potent topical corticosteroids (number
needed to harm (NNH) 10, 95% confidence
intervals (CI) 6 to 34).22 Perilesional irritation from

calcipotriol has been reported in as many as
25% of people, the face and flexures being most
susceptible. Hypercalciuria is a dose-related
side-effect of therapy, and application of
large amounts of calcipotriol can cause
hypercalcaemia. To avoid these problems it is
recommended that patients should not use more
than 100 g 0·05% calcipotriol cream or ointment
per week.

Comment
Calcipotriol has been extensively studied and
shown to be of value in suppressing mild-
to-moderate psoriasis. Psoriasis may improve
more rapidly when calcipotriol is initially
combined with a potent corticosteroid for 4 weeks
but by 8 weeks response rates are no different. 

How effective are treatments for severe
chronic plaque psoriasis? 

Phototherapy and
photochemotherapy
Many different schedules for delivery of
phototherapy to people with psoriasis are in
current use. One systematic review of treatments
for severe psoriasis25 concluded that:

• photochemotherapy (PUVA) using a combi-
nation of either oral or topical psoralen with
UVA was effective in clearing psoriasis

• oral and topical PUVA were of comparable
efficacy

• UVA alone did not clear psoriasis
• broad-band 290–320 nm ultraviolet B (BBUVB)

was effective in clearing psoriasis
• narrow-band 311 nm UVB (NBUVB) offered

the possibility of clearance with fewer
episodes of erythema and may require a
lower cumulative dose of UVB to achieve this

• PUVA or UVB in combination with systemic
retinoids appeared to be more effective than
either therapy alone

230

Evidence-based Dermatology



• it was not possible to reach a conclusion on
the effects of combining topical tar or
anthralin with phototherapy

• PUVA is of similar efficacy to daily anthralin
dressings in clearing psoriasis

• combinations of either UVB or PUVA either
with vitamin D3 analogues or with topical
corticosteroids all appeared to be superior to
each agent used alone. 

More recent evidence suggests that NBUVB
phototherapy used three times weekly is of
similar efficacy to twice-weekly PUVA.26

There is little evidence to support the use of
balneophototherapy in which phototherapy is
combined with bathing in various mineral or salt
waters.27 Heliotherapy using natural sunlight is
effective at clearing psoriasis28 but is associated
with an increased risk of skin cancer.29 The
main risks of PUVA therapy are photoageing
(premature skin ageing) and skin cancer, notably
squamous cell carcinoma30 and, to a lesser
extent, malignant melanoma.31 It is therefore
advisable to limit the number of treatments to 200
or the cumulative UVA dose to 1500 J/cm.2,32

Therapeutic BBUVB irradiation does not appear
to be associated with development of skin
cancer. There are no long-term studies to assess
whether NBUVB carries a risk of skin cancer.

Efficacy
One systematic review of phototherapy and
photochemotherapy for psoriasis (search date
1999, 51 RCTs, 2864 people),25 one meta-analysis
of squamous cell carcinoma risk from PUVA
(search date 1998, nine studies, 12 142 people)30

and one meta-analysis of balneophototherapy
(search date 2000, three RCTs, 119 people)33

have been published. A further 12 RCTs were
identified by the current search.

Clearance with BBUVB
BBUVB has not been compared directly with
placebo. In one case series (n = 87), clearance

(defined as >80% reduction in psoriasis severity
score) was obtained in 81% of people with
psoriasis given BBUVB four times weekly in a
mean of 24 treatment sessions.34 The
investigators noted however that clearance was
significantly less likely in people with >50% body
surface area involvement. In another series
(n = 165) clearance (defined as complete
resolution of at least 90% of psoriasis present
before treatment) was achieved in a mean of 27
treatment sessions in 81% of the 128 people who
had BBUVB at least three times weekly.35 The
optimal frequency of therapy is unknown but an
uncontrolled study found no difference in
response rate between three- and five-times-
weekly regimens (n = 46).36 A recent small RCT
(n = 20) has highlighted the importance of
optimising UVB dosimetry for each patient in
order to achieve optimal response rates with
BBUVB.37

Maintenance of remission with BBUVB
One RCT (n = 94) examined the value of
maintenance therapy with BBUVB after initial
clearance followed by consolidation with up to
six treatments in the 3 weeks after clearance.
Patients randomised to receive weekly
maintenance therapy thereafter were calculated
to have a 75% chance of remaining clear (no
more than 3% increase in body surface area
involved) for a further 16 weeks and >50%
chance of still being clear at 23 weeks. By
contrast, a quarter of patients who discontinued
therapy had relapsed by 8 weeks and only 28%
were still clear at 23 weeks.35

Clearance with NBUVB
The efficacy of NBUVB has been compared with
BBUVB in four small RCTs which, with one
exception, failed to show clear superiority of one
over the other.25,38 In the case of the exception,
nine of ten patients cleared more rapidly on the
half of the body randomised to receive NBUVB.
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In the remaining patient NBUVB and BBUVB
were equally effective.38 In two of the studies,
however, clearance could be achieved with a
6–10-fold reduction in UV irradiance. (In the third
study, greater irradiances were given to the
patients receiving NBUVB than to those
receiving BBUVB because of a high rate of
interruption of therapy in the latter group as a
result of episodes of burning.) One RCT (n = 21)
has compared three- versus five-times-weekly
NBUVB therapy and concluded that, although
clearance could be achieved more quickly with
five-times-weekly treatments (median 35 versus
40 days), this was at the expense of a greater
number of treatment sessions (median 23·5
versus 17), a greater overall UVB irradiance
(median 94 versus 64 × minimal erythema dose)
and greater inconvenience to the patients. The
authors therefore recommended the three-times-
weekly regimen.39

Maintenance of remission with NBUVB
Longer term maintenance studies with this newer
form of treatment have not been reported. 

Clearance with heliotherapy (natural sunlight)
Many people with psoriasis report that their skin
improves greatly after exposure to natural
sunlight. In one RCT with an open crossover
design, 95 Finns with psoriasis were randomised
to receive a 4-week heliotherapy course in the
Canary Islands during the Finnish winter either
immediately or after a delay of 12 months.
Exposure was gradually increased over the
4 weeks from 0·5–1·0 hour of midday sunshine to
a maximum of 6 hours daily sunshine. All patients
were kept under review for 24 months. All
conventional antipsoriatic therapy was allowed in
the observation period before and after
heliotherapy. Over 90% of patients achieved
clearance of psoriasis following 4 weeks’
heliotherapy. In the 12 months following
treatment the mean cumulative period for which

patients required active therapy was 25 weeks in
both groups; this was much less than the 38
weeks in the group observed for 12 months
before heliotherapy (P<0·001). The reduction
was mainly due to a reduction in the use of
topical corticosteroids and systemic retinoids.
Nevertheless, 54% of patients had relapsed to
pretreatment severity levels by 6 months and
only 15% had not reached 50% of their
pretreatment score by this time.40

Clearance with balneophototherapy
Balneophototherapy is popular in some
countries, particularly in Europe, for the
treatment of severe psoriasis. It involves
bathing in spa waters containing a variety of
concentrations of minerals and salt before
artificial UVB irradiation. A systematic review
(search date 2000, n = 119) found no evidence
of superiority of spa waters or salt water over tap
water.27 A recent RCT (n = 71) comparing
balneophototherapy using high mineral content
saline spa water followed by NBUVB
phototherapy with NBUVB phototherapy alone
found no evidence of benefit from the spa
water.41

Clearance with UVA sunbed
Thirty-eight people with mild-to-moderate
psoriasis (median modified PASI score 4⋅4) were
treated three times weekly for 4 weeks with a
modified commercial low-UVB-emission UVA
sunbed unit. Patients were randomised to
receive UVA-filtered visible light to one half of the
body and UVA to the other. In over half the
patients (53%), the response of the UVA treated
side was the same or worse than the visible light
treated side. Despite the apparently minimal
improvements seen (median reduction in
pretreatment disease severity scores by 11%
and 5%, respectively), 64% of patients felt that
the response was sufficiently good to warrant
using a sunbed again to treat their psoriasis.42
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Clearance with oral PUVA
PUVA has not been compared directly with
placebo but two large prospective studies have
been published. The first, in 1308 people with
psoriasis with a mean 33% body surface area
involvement, achieved clearance with 29
exposures or fewer in 69% people given oral
PUVA twice or three times weekly; a further 19%
cleared with longer treatment courses.43 In the
second study, where more aggressive dosing
was used and where patients were treated four
times weekly, clearance was achieved in 65% of
3175 people with severe psoriasis in an average
of 20 treatments; a further 24% improved
markedly.44 Comparable results have been
obtained in patients treated in the oral PUVA arm
of RCTs; for instance, a 74% clearance rate was
achieved in a median of 16⋅5 exposures in 50
patients receiving twice-weekly oral PUVA.45 A
higher and more rapid response rate was seen in
another RCT where people had possibly less
extensive psoriasis than in the studies quoted
above (mean 26–29% body surface area
involvement), clearance of psoriasis being
achieved in a mean of 14.6 treatments in 91% of
113 patients randomised to receive oral PUVA
three times weekly.46 Several studies have
examined the effects of different doses and
types of psoralen. One RCT (n = 56) has shown
that when 8-methoxypsoralen is given at a dose
of 40 mg rather than 10 mg, not only is there a
greater success rate (rate difference 0⋅72,
CI 0·54 to 0·90) but success can be achieved
with a significantly lower cumulative UVA dose
(mean (range): 54 (14·5–115) versus 77
(46–113) J/cm2). Another RCT (n = 106) has
shown that when 5-methoxypsoralen is given at
1·2 mg/kg rather than 0·6 mg/kg, a similar
reduction in cumulative UVA dose can be
achieved (means ± SD: 53 ± 33 versus 132 ±
87 J/cm2). The two psoralens have been
compared and were found in one study to have
comparable efficacy at the higher doses given
above. In another, however, 5-methoxypsoralen
appeared to be less effective, possibly because

peak plasma levels had not been reached at the
time UVA was administered. The incidence of
side-effects (severe erythema, pruritus and
nausea) was much lower with 5- than with 8-
methoxypsoralen (6% versus 38%).25 Different
incremental schedules for UVA dosing have
been advocated based either on skin type
(assessed by recalled susceptibility to sunburn)
or on phototesting for minimal phototoxic dose.
Two RCTs failed to demonstrate a clear
advantage of one method over the other.25

Maintenance of remission with oral PUVA
The largest RCT, involving 1005 people whose
psoriasis had been cleared by oral PUVA, found
that maintenance treatment reduced relapse
at 18 months from 62% with no maintenance
to 27%, 30% and 34% of patients receiving
maintenance treatments once every 1, 2 and
3 weeks, respectively.43 In view of the concerns
over cumulative UVA dose in patients receiving
PUVA, long-term maintenance therapy is no
longer recommended.32

Clearance with bath PUVA
As an alternative to oral ingestion, psoralen may
be applied directly to the skin. For people with
widespread psoriasis this is achieved by adding
psoralen to bath water in which the body is
immersed before UVA irradiation. This may be
useful particularly where a person cannot
tolerate oral psoralen, usually because of
nausea. Three RCTs have compared bath PUVA
with oral PUVA in a total of 171 people with
widespread plaque psoriasis.47–49 All three
studies concluded that bath PUVA was of similar
efficacy to oral PUVA. All found that less UVA
was required to achieve clearance when bath
PUVA was employed (reported reductions in
mean UVA dose ranged from 60% to 80%). The
biological significance of this is unknown,
although some evidence suggests that the risk of
squamous cell carcinoma may be lower
following bath PUVA (see Drawbacks below).28
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Clearance with psoralen and natural sunlight
The systematic review identified three RCTs
involving psoralen and natural sun.25 Clearance
was achieved in 12 of 20 Indians with psoriasis
who were randomised to a regimen of oral 8-
methoxypsoralen 40 mg followed 150–180
minutes later by exposure of the skin to direct
Indian sunlight for 25–30 minutes; 18 of the 20
(90%) showed a marked improvement or
better.50 No improvement was seen in the 20
people randomised to placebo capsules and
sunlight. On the other hand Parrish found that
white-skinned people with psoriasis improved
with sunlight alone. Although response rates
were better with 8-methoxypsoralen, 0·6 mg/kg,
and sunlight, some patients had severe
phototoxic burns.51 Psoralen and sunlight
therapy may be of value for darker-skinned
people in parts of the world where access to
alternative treatments is limited. 

PUVA versus NBUVB
Five controlled trials were identified, but it was
possible to extract a response rate from only
three of these. In 100 people with chronic plaque
psoriasis randomised to twice-weekly treatment
with either NBUVB or PUVA, clearance was
achieved in a significantly greater proportion of
those treated with PUVA (84%) than in those
treated with NBUVB (63%) (odds ratio in favour
of PUVA 3⋅04; CI 1⋅18 to 7⋅84) with significantly
fewer treatments (median number of treatments
for clearance: 16⋅7 with PUVA versus 25⋅3 with
NBUVB; ratio of medians 1⋅52; CI 1⋅24 to 1⋅86).
Only 12% of those treated with NBUVB were
clear of psoriasis 6 months after finishing
treatment, compared with 35% for PUVA.52

Others have argued, however, that optimal
responses with NBUVB require three-times-
weekly administration.53 In a small randomised
left–right comparison of bath PUVA and NBUVB
administered three times weekly to 28 people,
clearance was achieved in 75% of sides
receiving NBUVB compared with 54% of sides

receiving bath PUVA (intention-to-treat analysis;
95% CI for difference between treatments 4% to
37%);53 however, only 18 patients completed the
study. In a larger parallel-group RCT in which 54
patients with >10% coverage with psoriasis were
randomised to standard regimens of PUVA
(twice weekly) or NBUVB (three times weekly), no
difference in response was found. Clearance was
achieved in medians of 66 days (interquartile
range 50⋅5–116) and 67 days (43–94⋅75), with
medians of 19 (13⋅5–27⋅5) and 25⋅5 (17⋅2–35⋅8)
treatments, respectively; relapse rates were similar
(193 and 191 days to reach 50% of baseline
severity score).26 The authors thought that NBUVB
probably had a more favourable adverse effect
profile than PUVA, and so recommended that
NBUVB should be preferred. Another RCT
compared twice-weekly PUVA with twice-weekly
psoralen plus NBUVB in 100 people with psoriasis;
clearance rates were similar (success rate
difference −0⋅12, 95% CI −0·28–0·04).45

PUVA versus retinoids
In one RCT (n = 40) good or excellent responses
were seen in 80% of people treated with PUVA
and in 55% of those given etretinate at an initial
dose of 50–60 mg daily and then reduced
according to response and side-effects.54

Retinoids + UVB versus UVB alone
See systemic retinoids. 

Retinoids + PUVA (RePUVA) versus PUVA
alone
See systemic retinoids. 

PUVA or UVB versus other systemic
therapies
No RCTs comparing phototherapy with other
systemic therapies such as ciclosporin or
methotrexate were identified. 

PUVA or UVB versus topical therapies
In a comparison of a standard regimen using
daily anthralin paste with PUVA three times
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weekly (n = 224), clearance was achieved in
91% of the 113 in the PUVA group but in only
82% of the anthralin group; clearing, however,
took longer with PUVA (mean ± SEM 34·4 ± 1·8)
than with anthralin (20·4 ± 0·9).50

Combinations of PUVA or UVB with topical
therapies versus phototherapy alone
The combination of calcipotriol cream twice daily
and BBUVB twice weekly was compared with
placebo cream and three-times-weekly BBUVB
over 12 weeks in 164 patients with extensive
psoriasis. Three-quarters of patients in each
group achieved an 80% reduction in psoriasis
severity score. The calcipotriol group required
fewer exposures (12 versus 19) and less
cumulative UVB irradiance (median 1570 versus
5430 mJ/cm2).55 In another RCT (n = 53) in which
all participants received low-dose NBUVB
phototherapy, just under half were randomised
to receive calcipotriol ointment, 50 microgram/g
twice daily, to affected skin. Low-dose NBUVB
phototherapy was found to be effective but the
addition of calcipotriol ointment did not improve
treatment outcome.56 Some evidence indicates
that the addition of topical corticosteroids to
either UVB or PUVA therapy is of no benefit.25

Although the Goeckerman regimen of tar and
UVB phototherapy has been widely used since
the 1920s, little RCT evidence exists on whether
the combination is better than phototherapy
alone.25 Five small RCTs with conflicting results
have compared different combinations of
anthralin and phototherapy.25,57 The evidence is
insufficient to evaluate whether combination
therapy is more effective than either component
alone.

Drawbacks
Exposure to natural UV radiation is associated in
humans with photoageing and skin cancer. In a
25-year follow up of 1738 Danish patients with
psoriasis treated by heliotherapy at the Dead

Sea during 1972–73, the risks of basal cell
and squamous cell carcinoma of the skin were
4⋅2 and 10⋅7 times higher, respectively, than
expected in the general population.29 The
authors point out that such patients will have had
many other exposures to UV radiation but the risk
from exposure to sunlight is clearly increased.
There is, however, little evidence to suggest that
therapeutic BBUVB irradiation for psoriasis
conveys a significantly increased risk of
developing skin cancer. There is as yet little
evidence as to whether NBUVB is more or less
harmful than BBUVB.33 The main risks of PUVA
therapy are photoageing (premature skin
ageing) and skin cancer. In addition to the
characteristic changes of photoageing (dry skin,
wrinkles, elastosis), people who have received
large doses of PUVA are prone to developing
widespread irregular dark freckling (PUVA
lentigines) which may be cosmetically
disfiguring and may be difficult to differentiate
from early malignant melanoma. Skin cancer is a
well-recognised effect of long-term PUVA
therapy. In a meta-analysis of nine patient series
including data on 12 142 people treated with
PUVA followed up for between 5–13 years, a
dose-dependent increase in incidence of
squamous cell carcinoma was found, with a
14-fold increase in risk in recipients of >200
treatments or >2000 J/cm2 (CI 8⋅3 to 24⋅1); on the
other hand there was little evidence that people
who had received <100 treatments or
<1000 J/cm2 were at significantly increased risk
compared with the normal population.30 Risk of
squamous cell carcinoma was increased in
people with fairer skin types (types I and II). A
combined analysis of two cohort studies of bath
PUVA (n = 944) excluded a threefold excess risk
of squamous cell carcinoma after a mean follow
up of 14·7 years, suggesting that bath PUVA is
possibly safer than oral PUVA.28 The risks of
developing basal cell carcinoma do not appear
to be substantially increased except in patients
exposed to very high cumulative doses of UVA.58

A fourfold increase in the incidence of malignant
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melanoma has been found after long-term (15
years or more) follow up of people exposed to at
least 200 PUVA treatments compared with those
exposed to fewer (n = 1380, CI 2·0 to 9·2).31

Comment
Phototherapy is suitable for inducing remission
of psoriasis but not for long-term maintenance of
remission. Exposure to both natural sunlight and
PUVA increases the risk of developing skin
cancer. It is advisable to limit the lifetime number
of PUVA treatments given to any one individual to
fewer than 200 (or to a cumulative UVA dose of
1500 J/cm2). Patients who have received large
doses of oral PUVA require long-term follow up to
monitor for the development of skin cancer.
NBUVB phototherapy when used three times
weekly appears to be of similar efficacy to PUVA
and offers a number of advantages over the
latter. It may be less likely to increase skin
cancer risk, but data to confirm this are not
available. 

Ciclosporin
The immunosuppressive drug ciclosporin has
been used for treating severe psoriasis since the
early 1980s. One systematic review concluded
that ciclosporin is more effective at inducing
remission at 5 mg/kg/day than at 2·5 mg/kg/day.59

Further increases in the dose produce little extra
benefit and are limited by side-effects, particularly
on renal function. Continuous therapy is usually
required to maintain remission; furthermore,
doses below 2·5 mg/kg/day appear to be
insufficient to achieve this. Ciclosporin appears to
be more effective than etretinate. It appears to
achieve more rapid improvement of psoriasis than
methotrexate but produces similar benefit by
16 weeks.

Efficacy
One systematic review of ciclosporin for severe
psoriasis has been published (search date 1999,

18 RCTs, 2240 people).59 One additional as yet
unpublished RCT was identified.

Versus placebo for induction of remission
Different dosage regimens for induction of
remission have been compared with placebo in
nine intervention groups in five RCTs (n = 289). A
dose of 1·25 mg/kg/day was ineffective whereas
5 mg/kg/day appeared to be more effective than
2·5 mg/kg/day. Higher doses appeared to give
little extra benefit.

Comparison of dosage schedules for
induction of remission
The superiority of 5 mg/kg/day over 2·5 mg/kg/
day was confirmed in two RCTs (n = 432). In the
larger of these (n = 251), 92% of people
receiving the higher dose were judged to have
responded satisfactorily, compared with only
52% on the lower dose.60

Versus placebo for maintenance of remission
Two RCTs (n = 202) examined low (1⋅25 mg/kg/
day) and intermediate (3⋅0 mg/kg/day) dose
schedules for maintenance of remission induced
by ciclosporin. The higher dose was required to
achieve superiority over placebo, although even
then only 57% and 58% of people continuing
therapy for 16 or 24 weeks, respectively, were
considered to have remained in remission. Since
the definitions of remission used in these studies
allowed for relapse to up to 50% of the
pretreatment disease extent, it may be difficult to
maintain acceptable levels of control with
ciclosporin alone at these relatively low
doses.61,62

Comparison of drug formulations
In 1995 a new formulation of ciclosporin
(Neoral) was introduced to improve reliability of
gastrointestinal absorption. Two RCTs (n = 345)
found no difference in efficacy at 12 weeks

236

Evidence-based Dermatology



between Neoral and its precursor Sandimmun,
although the new formulation may have had a
more rapid onset of action.63

Versus etretinate
Two RCTs (n = 286) concluded that etretinate
was less effective than ciclosporin at inducing
remission of psoriasis within 10 to 12
weeks.64,65

Versus methotrexate
One RCT (n = 85) compared various dose
regimens of methotrexate 15–22⋅5 mg weekly
and ciclosporin 3–5 mg/kg/day for 12 weeks
followed by tapered withdrawal to 16 weeks
(Spuls P, International Psoriasis Symposium, San
Francisco, June 2001, personal communication).
There was no significant difference in response
at 16 weeks, although ciclosporin appeared to
act more rapidly. 

Drawbacks
In a retrospective study of 122 consecutive
patients given ciclosporin for psoriasis at a dose
not exceeding 5 mg/kg/day for between 3 and
76 months, impairment of renal function, as
evidenced by an increase in serum creatinine
levels to >30% above the baseline value,
occurred in 53 (43%) patients after a median
treatment time of 23 months.66 Hypertension
developed in 29 (24%) patients after a median
treatment time of 53 months. The risk of having
to discontinue therapy because of side-effects
rose to 41% (± 6⋅7%) by 48 months. This risk
increased with the age of the patient and with
pre-existing hypertension or high serum
creatinine levels. In a smaller study of 20 patients
who had received ciclosporin for an average of
6 years (range 5–8 years), nine (45%) developed
persistent increases in serum creatinine of >30%
from baseline and five (25%) showed persistent
increases of >50%. The renal glomerular filtration

rate showed a persistent decrease of >30% in
seven patients and of >50% in two patients.67

Comment
Although ciclosporin is highly effective at
inducing remission of psoriasis when used at the
upper end of the recommended dose range,
maintenance of remission requires continued
therapy, with a significant risk of eventual
hypertension and/or impairment of renal
function. 

Systemic retinoids
Systemic therapy with retinoic acid derivatives
has been used for treating psoriasis since the
late 1970s. Most clinical studies have been of
etretinate and its hydrolysis product acitretin,
which has now replaced it. One systematic
review has examined the use of retinoids for
psoriasis.68 It concluded that relatively high
doses (approximately 1 mg/kg/day) are needed
for monotherapy to show superiority over
placebo and that the responses achieved are
less than those achieved with low-dose
ciclosporin. Combinations of retinoids with
PUVA, UVB, topical corticosteroids and topical
calcipotriol have been shown to be more
efficacious than the individual components of
each combination. The use of retinoids is limited
by their liability to cause birth defects in women
of child-bearing potential and by the high
incidence of symptomatic mucocutaneous side-
effects. Nevertheless they retain an important
place in the management of severe psoriasis. 

Efficacy
One systematic review (search date 1999, 32
RCTs, 2530 people) has been published.69 Two
additional RCTs were identified. 

Versus placebo
Ten reports involving 395 people were available
for analysis: five concerning etretinate and five
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acitretin. Inclusion criteria varied markedly (from
>5% to >20% body surface area affected;
“psoriasis of long duration” or not reported).
Doses ranged considerably, from 10 mg/day to
75 mg/day; study duration varied from 8 to 52
weeks. Three of the trial protocols permitted the
concomitant use of topical corticosteroid.
Success criteria were generally an improvement
of at least 75% in severity score, but the reporting
of three trials did not allow differences in success
rates to be calculated. Unsurprisingly, the results
were heterogeneous. Nevertheless it appeared
that doses of 75 mg/day (or 1 mg/kg/day) were
required to show superiority over placebo.

Acitretin versus etretinate
Six patient series (n = 508) could be analysed.
Etretinate and acitretin were of equal efficacy in
inducing remission of psoriasis. 

RePUVA versus PUVA alone
The results from six patient series using retinoid
doses of at least 50 mg/day (n = 283) demonstrated
a small increase in success rate of RePUVA over
PUVA alone (rate difference 0⋅14, CI 0⋅04 to
0⋅23). Five trials for which results were available
found a clear trend towards a reduction in the
UVA dose required to achieve clearance when
PUVA was given with retinoid therapy. 

Retinoids + UVB versus UVB alone
Three RCTs (n = 149) showed a benefit of the
combination over UVB alone.69–71

Versus ciclosporin

Two RCTs (n = 286) concluded that etretinate
was less effective than ciclosporin at inducing
remission of psoriasis within 10–12 weeks.64,65

Retinoids + topical corticosteroids versus
retinoids alone
The results from two patient series (n = 160)
showed that the combination of a moderately
potent to potent topical corticosteroid with

systemic retinoid therapy increased response
rates.

Retinoids + topical calcipotriol versus
retinoids alone
One study (n = 86) showed a clear benefit over
the untreated side from 0·05% calcipotriol cream
applied twice daily to one half of the body in
patients receiving etretinate 50 mg daily for 9
weeks.69 In a second study (n = 135) the addition
of twice-daily 0·05% calcipotriol cream to low-
dose acitretin (20 mg daily) increased success
rates (clearance or marked improvement) at 12
weeks from 41% to 67% (rate difference 0·26, CI
0⋅10 to 0⋅42)⋅73

Retinoids + fish oil versus retinoids alone
A small open RCT (n = 40) has claimed benefit
from the addition of eicosapentaenoic acid to
low-dose etretinate in the treatment of stable,
chronic plaque psoriasis.74

Drawbacks
Most people who receive etretinate or
acitretin develop reversible, dose-dependent
mucocutaneous side-effects, including chapped
lips, a tendency to nose bleeds, hair loss and
dry or peeling skin. Hyperlipidaemia occurs
frequently. In a small open study in 25 psoriasis
patients with retinoid-induced hyperlipidaemia,
fish oil supplementation (providing 3 g omega-3
fatty acids daily) resulted in a 27% reduction
in triglyceride levels and an 11% reduction in
the ratio of total to high-density lipoprotein
cholesterol after 4 weeks.75 As fish oil may also
have a mild antipsoriatic effect, it was felt that it
could prove a useful adjunct in such patients. In
a prospective study of 128 adults with chronic,
stable psoriasis treated with oral acitretin for
2 years, there was no evidence from serial liver
biopsy of cumulative hepatotoxicity.76 A 5-year
prospective study of 956 patients with psoriasis
treated with etretinate provided no evidence for
an increased risk of cardiovascular disease,
cancer, diabetes or inflammatory bowel disease
in association with long-term use.77
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Oral retinoids are teratogenic. Etretinate may be
detected in body fat stores for up to 2 years after
discontinuation of therapy; acitretin, although
normally excreted much more rapidly, may in
certain circumstances be converted in vivo to
etretinate. For these reasons both drugs should
normally be avoided in women of child-bearing
potential.

Comment
Retinoid therapy is not suitable for every patient
with severe psoriasis. It should normally be used
in combination with either phototherapy or
topical therapy, when lower doses may suffice
to achieve satisfactory control. Apart from the
risk of teratogenicity, the potential for serious
harm from retinoid therapy appears to be less
than from other interventions used in severe
psoriasis such as methotrexate, PUVA or
ciclosporin.

Methotrexate
Methotrexate has been widely used to treat
severe psoriasis since the 1960s. It was the first
potent systemic antipsoriatic agent to be
introduced into practice and has continued to
play a vital role in the management of severe
psoriasis, despite the advent of newer
treatments. It has not been subjected to the
same rigorous evaluation as some newer agents
and a recent systematic review found no RCT in
which standard methods of methotrexate
administration for psoriasis were compared with
placebo or with any alternative treatment
modality in patients with chronic plaque
psoriasis.78 Evidence from case series supports
the place of methotrexate as one of the most
powerful drugs in common use for severe
psoriasis. Only recently has it been formally
compared with another systemic agent. No
significant difference in response at 16 weeks
was found in 85 patients randomised to receive
either methotrexate or ciclosporin, although the
latter appeared to act more rapidly (Spuls P,

personal communication). Methotrexate is
normally well tolerated, although nausea is
common and can cause patients to stop therapy.
Acute myelosuppression is a more important
cause of serious morbidity and mortality than the
chronic liver damage for which methotrexate is
well recognised.

Efficacy
One systematic review (search date 1999, no
RCT) has been published.78 One as yet
unpublished RCT was identified. In addition, a
systematic review of treatments for psoriatic
arthritis included two RCTs of methotrexate
versus placebo, both demonstrating benefit for
arthritis.79

Versus placebo
No RCTs have compared the effects of
methotrexate on the skin of psoriasis patients
with placebo. Published studies would suggest
that methotrexate can reduce disease severity
by at least 50% in at least three-quarters of
patients treated.78 For example, in an
uncontrolled series of 113 people with severe
psoriasis, treatment with weekly low-dose
methotrexate (maximum dose 15 mg) gave
satisfactory control in 81% people over a mean
treatment duration of 8 years.80 Of 252 psoriasis
patients followed for up to 20 years, Zachariae
stated that methotrexate greatly improved 60%,
and modestly improved 30%; only 10% were not
improved.81 In another retrospective study of 98
patients with a history of psoriasis which had
previously relapsed rapidly following clearance
by the Ingram method (inpatient anthralin and
UVB phototherapy), maintenance treatment with
methotrexate was commenced during a further
course of Ingram therapy; relapse rates were
compared with historical controls available for 46
patients in the cohort. Without methotrexate
maintenance, psoriasis had begun to reappear
within 1 month and had relapsed to pretreatment
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severity by 5 months. Methotrexate at weekly
doses averaging 7·5–15 mg lengthened these
intervals to about 1 year and to considerably
more than 3 years, respectively.82

Versus ciclosporin
One RCT (n = 85) compared various dose
regimens of methotrexate, 15–22·5 mg weekly,
and ciclosporin, 3–5 mg/kg/day, for 12 weeks
followed by tapered withdrawal to 16 weeks.83

There was no significant difference in response
at 16 weeks, although ciclosporin appeared to
act more rapidly.

Drawbacks
The most frequent symptomatic side-effect of
low-dose methotrexate therapy is nausea, which
may affect up to one-third of treated people.80

The most important potential side-effect is acute
myelosuppression, which is the cause of most of
the rare deaths attributable to methotrexate
when used as a therapy for psoriasis.84

Methotrexate is eliminated largely via the
kidneys, and toxic levels may build up rapidly in
the presence of renal impairment. Particular care
is required in the elderly in whom renal function
may deteriorate rapidly in response to acute
illness; dietary folate deficiency may add to
toxicity. Recent work has shown that circulating
homocysteine levels are elevated in psoriasis
patients receiving methotrexate but that folate
supplementation can reverse this abnormality85;
since raised homocysteine levels have been
associated with atherothrombotic vascular
disease, it may be advisable for all patients on
methotrexate to receive folate supplements.
Certain drugs, particularly non-steroidal anti-
inflammatory drugs, aspirin, trimethoprim and
sulphonamides, may interfere with methotrexate
pharmacokinetics and thus increase the risk of
toxicity, particularly when renal function is
impaired.86 Regular monitoring of the full blood
count is essential. Long-term methotrexate

treatment carries with it a risk of hepatic fibrosis
and cirrhosis, which is related to the dosage
regimen employed. The original method of
administering methotrexate in small daily doses
was shown to be much more hepatotoxic than
the same overall amount given as a single
weekly dose.87,88 An alternative regimen in which
the weekly dose is divided into three parts taken
at 12-hourly intervals is still widely used89

although the theoretical basis from which it was
devised is unlikely to be valid.90 Liver toxicity is
enhanced by alcohol abuse, and patients who
cannot restrict alcohol consumption are not
suited to methotrexate therapy.84 On the other
hand, if patients are carefully monitored and both
methotrexate dose and alcohol consumption are
restricted, then many patients may continue
therapy safely for prolonged periods. In two
case series examining long-term once-weekly
low-dose (<20 mg) methotrexate therapy (n = 49
and 55; mean duration of therapy 9⋅7 and 7⋅5
years, respectively),80,91 no correlation between
cumulative methotrexate dose or duration of
therapy and the risk of liver fibrosis or cirrhosis
was found. Unfortunately standard tests of liver
function do not reliably detect liver toxicity; they
may remain normal in the presence of hepatic
cirrhosis. The Psoriasis Task Force of the
American Academy of Dermatology
recommends that liver biopsy should be
performed on psoriasis patients after treatment
has been established and thereafter with each
cumulative dose of 1⋅5 g methotrexate – in
practice about every 18 months to 2 years for the
average patient.92 Others have argued that the
morbidity and potential hazards of performing
regular liver biopsy in patients receiving long-
term low-dose methotrexate for psoriasis are
difficult to justify when measured against the low
yield of information resulting in a change of
management.91 A number of workers have
recommended that a serological marker of
hepatic fibrosis, the aminoterminal peptide of
Type III procollagen, may be used to screen for
underlying hepatic damage and that liver biopsy
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may then be reserved for those with consistently
abnormal results.93,94

Comment
Methotrexate continues to play an important role
in the management of severe psoriasis despite
the advent of newer therapies. It appears to
be particularly valuable for patients with
concomitant arthritis. Overall, it is probably safer
for long-term use than other therapies such as
ciclosporin and PUVA. 

Hydroxyurea
Hydroxyurea is a systemic therapy for severe
psoriasis which is mainly used as a substitute for
more commonly used systemic drugs such as
ciclosporin or methotrexate when these are
contraindicated. The evidence for its efficacy
has been considered in a systematic review.59

Hydroxyurea has not been directly compared
with other systemic therapies. Side-effects
include bone-marrow suppression and
teratogenicity. There is a need for high-quality
RCTs of hydroxyurea both against placebo and
against other systemic agents.

Efficacy
One systematic review (search date 1999)
identified only one RCT. This compared
hydroxyurea, 1 g daily, with matching placebo,
each given for 4 weeks in a crossover study
involving 10 people. Improvement was noted by
the investigators in seven of 10 and by the
participants in nine of 10 periods of active
therapy as opposed to only one of 10 periods of
placebo therapy.95

Drawbacks
The doses of hydroxyurea advocated for
psoriasis are close to those that may cause

bone-marrow suppression. There is little
information on long-term toxicity.

Comment
The study referred to allowed for the continuation
of hydroxyurea therapy in an open assessment.95

The authors commented that it took 6 weeks for
maximal improvement to be achieved.
Hydroxyurea has been used for treating
psoriasis for nearly 30 years. The fact that it has
not been nearly so widely used as other
treatment modalities and that it has been seen
necessary to use it in combination with other
powerful antipsoriatic drugs suggest that
dermatologists have not found it very effective
compared with treatments such as methotrexate,
ciclosporin or photochemotherapy (PUVA). The
available data do not allow a direct comparison
with these treatments. Nevertheless there is
some evidence that individual patients may
respond well. Hydroxyurea has the advantage
that it may be possible to use it in circumstances
where other treatments are contraindicated.

Fumarates
For some 20 years a mixture of dimethyl and
monoethyl esters of fumaric acid has been used
widely in Northern Europe, particularly in
German-speaking countries, as a systemic
treatment for severe psoriasis. The evidence for
the efficacy of oral fumaric acid therapy has
been considered in a systematic review59 which
concluded that it is an effective systemic
treatment for psoriasis. Of the constituents of the
standard compound fumaric acid ester therapy
in use in Northern Europe (Fumaderm),
dimethylfumarate appears to be the principal
active component although only the compound
mixture has thus far been licensed for clinical
use. Formal comparisons with topical or with
other systemic therapies have not been
performed. The incidence of symptomatic
side-effects is high.
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Efficacy
One systematic review (search date 1999, 6
RCTs, 258 people)59 included all the RCTs
identified by the present search. 

Versus placebo
In the two RCTs comparing the standard
compound fumaric acid ester therapy (maximum
dose 1290 mg ester mixture daily) with placebo
(n = 123), 34 of 61 (56%) people treated for up to
16 weeks achieved at least a 70% reduction in
PASI score whereas only 5 of 62 (8%) receiving
placebo showed similar improvement (rate
difference 0⋅47, CI 0⋅33–0⋅61).96,97 Two RCTs
comparing fumaric esters monotherapy with
placebo showed benefit from dimethylfumarate
(n = 42) but not monoethylfumarate (n = 38).98

Fumaric acid ester regimens compared
In one RCT (n = 45) no difference in efficacy
between Fumaderm and dimethylfumarate
monotherapy could be demonstrated.99

Drawbacks
Symptomatic side-effects (flushing and
gastrointestinal disturbance) are frequent but
result in discontinuation of therapy in fewer than
10% of patients.97,100 Eosinophilia and mild
lymphocytopenia are common. Serious side-
effects appear to be rare.

Comment
Similar response rates have been reported in a
prospective open study.100 In those who
completed 4 months’ therapy (70 of 101 people
enrolled) an average 80% reduction in PASI
score was seen. Seven per cent discontinued
therapy because of side-effects. Little
information is available on the long-term success
of treatment with fumarates.

Azathioprine
Oral azathioprine has been used to a limited
extent for treating severe psoriasis for many years

but there is little evidence to support its use. It
may cause catastrophic myelosuppression. Its
efficacy has not been compared in RCTs with
either placebo or other systemic therapies. The
fact that nowadays azathioprine is rarely used in
psoriasis suggests that it is not as effective as
other systemic therapies such as methotrexate,
ciclosporin and PUVA.

Efficacy
One systematic review59 and the present search
both failed to identify any RCTs of azathioprine
treatment in psoriasis. 

Drawbacks
In people who cannot metabolise the drug
normally because of a deficiency in thiopurine
methyltransferase, there is a high risk of
catastrophic bone marrow suppression. Nausea
and vomiting are common. A drug-induced
hepatitis may occur.

Comment
One uncontrolled study published in the early
1970s reported benefit in 19 of 29 people
treated.101

Sulfasalazine
Sulfasalazine is an anti-inflammatory drug which
is widely used for the treatment of inflammatory
polyarthritides. The findings in one RCT suggest
that it is a moderately effective treatment for
severe psoriasis although probably less so than
acitretin, ciclosporin, PUVA and methotrexate.
Further RCTs comparing sulfasalazine with
placebo and with other systemic therapies are
justified.

Efficacy
One systematic review (search date 1999)59

identified the single RCT located by the present
search. Sulfasalazine, 3–4 g daily for 8 weeks,
produced >60% improvement in seven of 23
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(30%) patients compared with none of the 27
who received placebo.102 Altogether 14 (61%)
patients receiving sulfasalazine and only one
(4%) receiving placebo were judged to have
shown >30% reduction in clinical severity score
(rate difference 0⋅57, CI 0⋅36 to 0⋅78). 

Drawbacks
The most common side-effects are headache,
nausea and vomiting. In general these are dose
related. 

Comment
Larger studies for longer treatment periods
would be required to assess the place of this
drug in psoriasis therapy.

How effective are treatments for guttate
psoriasis?

We found two systematic reviews from the
same group of investigators; one examined
antistreptococcal interventions for both guttate
and chronic plaque psoriasis (search date 2000,
one RCT, 20 people)103 whilst the second
examined other interventions for guttate
psoriasis (search date 2000, one RCT, 21
people).104 We found no additional RCTs not
considered by these investigators. No published
report could be found to support or to challenge
current commonly used methods of
management of guttate psoriasis, which include
tar, topical corticosteroids, vitamin D analogues
and UVB phototherapy. 

Although it is well known that guttate psoriasis
may be precipitated by streptococcal infection,
and antibiotics have frequently been advocated
for patients with recurrent guttate psoriasis, the
authors of the reviews concluded that there was
no firm evidence to support the use of antibiotics
either in the management of established guttate

psoriasis or in preventing the development of
guttate psoriasis following streptococcal sore
throat.

Tonsillectomy has been advocated for patients
with recurrent streptococcal sore throat
associated with either recurrent guttate psoriasis
or recalcitrant chronic plaque psoriasis; although
an uncontrolled prospective study claimed
clearance in five of six people with recurrent
guttate psoriasis subjected to tonsillectomy,104

there is no firm evidence to date that such
intervention is beneficial.

Efficacy
The reviews did not identify any trials of standard
therapies (tar, topical corticosteroids, vitamin D
analogues, phototherapy) for guttate psoriasis. 

Omega-3 fatty acids
One RCT (n = 21) compared the effects of daily
intravenous infusions of lipid-rich emulsions
containing either fish-oil-derived omega-3 fatty
acids or placebo (omega-6 fatty acids) in
hospitalised patients with acute guttate
psoriasis. The former produced a rapid
beneficial effect (improvement in severity scores
of 45–76% over 10 days) not seen in patients
receiving omega-6 supplementation (16–25%
over 10 days).106 It is not known whether oral
supplementation with omega-3 fatty acids would
have similar effects, although they have been
shown to have a modest effect in chronic plaque
psoriasis. 

Antibiotic therapy
Despite recommendations in many standard
texts that antibiotics should be given to people
with recurrent guttate psoriasis, the only RCT
examining their use found no evidence of benefit
in any patient receiving either of two antibiotic
regimens.107
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Tonsillectomy
No RCT examining the effects of tonsillectomy on
recurrence or persistence of guttate psoriasis
was found. 

Drawbacks
There is insufficient information. Tonsillectomy
carries with it a small risk of serious adverse
outcome. 

Comment
There is very little information to guide practice,
particularly with regard to the place of and
optimal regimen for phototherapy in guttate
psoriasis. 

How effective are treatments for chronic
palmoplantar pustular psoriasis?

We found one systematic review examining
interventions for chronic palmoplantar pustular
psoriasis (search date 2001, 23 RCTs, 724
people).108 We did not find further RCTs not
included in this review.

Topical corticosteroids with
and without occlusion
Moderately potent corticosteroids under
hydrocolloid occlusion may induce rapid
clearance of chronic palmoplantar pustular
psoriasis; such therapy is more effective than
superpotent corticosteroids without occlusion.
Because of side-effects associated with long-
term corticosteroid use and the rapid relapse
seen after interruption of therapy, it is likely to
be helpful mainly as an adjunct to other
interventions.

Efficacy
In one RCT (n = 19) identified in the review,108

12 of 19 sides receiving medium-strength

corticosteroid under hydrocolloid occlusion for
4 weeks cleared compared with 3 of 19 sides
receiving highly potent corticosteroid twice daily
(success rate difference 0·47 (CI 0⋅20 to 0⋅75).
Relapse to pretreatment severity occurred within
4 weeks of discontinuing therapy. 

Drawbacks
Prolonged use of potent corticosteroids results in
skin atrophy.

Comment
This is the only form of topical therapy which has
been subjected to rigorous assessment.

Systemic retinoid monotherapy
Systemic retinoids are widely used for treating
chronic palmoplantar pustular psoriasis. Most of
the available studies were carried out when
etretinate was available but this has now been
replaced by acitretin. The review108 found that
the two drugs are of comparable efficacy and
that about two in five patients achieve a good or
excellent response. There is evidence that
improvement may be maintained by continuing
therapy at a lower dose. Retinoid therapy is more
effective than photochemotherapy (PUVA).

Efficacy
High-dose retinoid versus placebo for
induction of remission
The review identified four RCTs involving 127
people. Twenty-six of 67 (39%) patients who
received etretinate (modal dose 1 mg/kg/day) as
compared with 10 of 60 (17%) who received
placebo achieved a good or excellent response
(intention-to-treat analysis) with a success
rate difference of 0⋅22 favouring retinoids (CI
0⋅07 to 0⋅36).

Low-dose retinoid versus placebo for
maintenance of remission
The review found two RCTs involving 45 people.
Thirteen of 21 (62%) who had responded to initial
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high dose (1 mg/kg/day) etretinate therapy
maintained clinical remission for 3 months with
low-dose etretinate (20–30 mg daily) as compared
with five of 24 (21%) who received placebo.
Success rate difference was 0⋅42 in favour of
etretinate (CI 0⋅16 to 0⋅68). 

Acitretin versus etretinate
One RCT (n = 60) found no difference in efficacy
of the two retinoids as judged by reduction in
pustule counts. 

Versus PUVA
Two RCTs involving 121 people compared
etretinate with PUVA (both topical and systemic).
Seventeen of 43 (40%) cleared with retinoid
compared with seven of 78 (9%) who received
PUVA. The success rate difference was 0⋅38 in
favour of retinoid therapy (CI 0⋅21 to 0⋅54). 

Drawbacks
Systemic retinoids have well-known
mucocutaneous side-effects which limit their
acceptability to many patients. Both etretinate
and acitretin are unsuitable for use in women at
risk of pregnancy. 

Comment
Even at high doses, systemic retinoids achieve a
good response in under half of people treated.

Photochemotherapy alone
The review108 found that there is little to support
the use of topical psoralen photochemotherapy
(topical PUVA) but that oral psoralen
photochemotherapy (systemic PUVA) cleared
chronic palmoplantar pustular psoriasis in a
minority of people.

Efficacy
Versus placebo
Four RCTs involving 90 people compared either
topical or systemic PUVA with placebo. Fifteen of
36 (42%) receiving oral PUVA cleared,

compared with 0 of 36 (0%) receiving placebo:
success rate difference 0⋅42 (CI 0⋅25 to 0⋅58).
One of 54 (2%) receiving topical PUVA cleared,
compared with none of 54 receiving placebo:
success rate difference 0·02 (CI −0⋅04 to 0⋅08).

Topical PUVA versus systemic PUVA
In the one RCT identified (n = 64), 4 of 51 (8%)
cleared with topical PUVA compared with none
of 13 who received systemic PUVA: success rate
difference 0⋅08 (CI −0⋅05 to 0⋅21). 

Versus retinoids
See above. 

Drawbacks
Topical PUVA causes blistering and irritation of
the skin in a minority of treated patients.
Systemic PUVA has well-known potential side-
effects. The risk of carcinogenesis is likely to be
considerably less where only the palms and
soles are irradiated. 

Comment
The failure of palmoplantar pustular psoriasis to
clear in any of the 13 patients who received oral
PUVA in the study comparing systemic and
topical PUVA is at variance with the findings from
the two studies comparing oral PUVA with
placebo. This may be a chance difference as
numbers involved are small. 

RePUVA
The review107 identified three RCTs examining
RePUVA. These studies demonstrated that the
combination is more effective than either PUVA
or retinoids alone and suggest that this modality
is the most effective treatment available for
achieving remission of palmoplantar pustular
psoriasis. 
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Efficacy
In two RCTs (n = 54) systemic PUVA was used;
the other (n = 20) employed topical 8-MOP.
Overall, 28 of 41 (68%) cleared with PUVA-
etretinate compared with 9 of 33 (27%) receiving
PUVA alone: success rate difference 0⋅44 (CI
0⋅24 to 0⋅63). In the two studies where an
analysis could be made, the clearance rate in
sites treated with retinoids alone was 15%,
compared with 61% for the combination with
PUVA: success rate difference 0⋅45 (CI 0⋅25
to 0⋅66).

Drawbacks
Although patients are exposed to the risks of
both retinoids and PUVA, some evidence
suggests that lower doses of UVA are required
than when PUVA monotherapy is used. 

Comment
The clearance rates achieved here are higher
than with any other reported intervention.

Ciclosporin
Although measurable improvement has been
demonstrated with ciclosporin, there is no good
RCT evidence to date that it can induce
clearance of chronic palmoplantar pustular
psoriasis. This may be because the published
studies have been too short and have used
inadequate doses. Uncontrolled studies have
reported good to excellent results in patients
treated for longer periods at higher doses if
required (for example more than two-thirds good
or excellent response at 1 year in 58 people
receiving up to 4 mg/kg/day for a year109). 

Efficacy
Two RCTs (n = 98) were identified in the review.108

Both were short (4 weeks) and used low doses of
ciclosporin (1 and 2·5 mg/kg/day). Thirty of 47

(64%) people receiving ciclosporin improved,
compared with 10 of 51 (20%) receiving
placebo: success rate difference 0⋅44 (CI 0⋅27 to
0⋅60). Improvement was defined as a 50%
reduction in pustule count; no reports of
clearance were given.

Drawbacks
Ciclosporin has well known side-effects including
hypertension and renal impairment.

Comment
Further studies are required to establish the
place of this drug in the management of chronic
palmoplantar pustular psoriasis.

Tetracycline antibiotics
There is good RCT evidence that tetracyclines
may induce limited improvement in chronic
palmoplantar pustular psoriasis.

Efficacy
Two RCTs of crossover design (240 treatment
courses with either tetracycline or clomocycline
in 100 patients) were identified in the review.108

Overall, improvement was seen in 58 of 120
(48%) tetracycline treatment courses compared
with 23 of 120 (19%) placebo courses: success
rate difference 0⋅29 (CI 0⋅19 to 0⋅40). Few
patients achieved clearance.

Drawbacks
Tetracyclines are normally well tolerated but may
cause gastrointestinal upset.

Comment
Tetracycline therapy is generally safe and well
tolerated but the limited degree of benefit seen
may not justify routine use for chronic
palmoplantar pustular psoriasis.
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Other therapies
The review108 identified limited benefit from
Grenz ray therapy and little to support the use of
tar, anthralin, colchicine or methotrexate.

Efficacy
In one RCT of Grenz ray therapy, 13 of 17 sides
receiving Grenz ray showed greater
improvement than the contralateral side; by
comparison an advantage was seen in only one
of 17 sides receiving placebo. The author
commented that the degree of improvement was
modest. One of two RCTs comparing colchicine
with placebo claimed benefit from the former but
at the expense of troublesome side-effects.
There is no good evidence from RCTs to support
the use of tar or anthralin. There are no RCTs of
methotrexate therapy for chronic palmoplantar
pustular psoriasis. In an uncontrolled
prospective study eight of 25 people given
methotrexate, 25 mg weekly for 2 months,
achieved a good or excellent response. The
response rate appeared greater in those with
evidence of psoriasis elsewhere (six of 12) than
in those without (two of 13).110

Drawbacks
Colchicine commonly causes gastrointestinal
disturbances. Methotrexate can cause
myelosuppression and liver damage and is
now usually used at a lower dose than in this
study.

Comments
A comparison of methotrexate with retinoid
therapy might help to establish whether there is
a place for the former in this disease, the ideal
therapy for which remains elusive. 

How effective are treatments for
acrodermatitis continua of Hallopeau?

We found no RCT of treatments for this
uncommon but disabling pustular form of
psoriasis, which can cause marked destruction
of fingernails, toenails and surrounding tissues.
The greatest number of published case reports
in which successful response to treatment is
claimed is for ciclosporin, although acitretin,
methotrexate and dapsone have been reported
in individual case reports to produce resolution. 

Key points

• The current review does not claim to be
comprehensive and in particular has not
considered commonly used topical agents
including anthralin (dithranol), tar and
topical corticosteroids, nor all variants of
psoriasis (for example nail psoriasis, scalp
psoriasis, generalised pustular psoriasis).

• Many psoriasis trials are too small and of
too short a duration to be able to draw
robust conclusions. Few trials record
patients’ own evaluations of treatment
efficacy and tolerability. There is, however,
a considerable amount of information to
help guide practice.

Chronic plaque psoriasis

• There is firm RCT evidence of effectiveness
of a range of treatments for chronic plaque
psoriasis, specifically: 

• calcipotriol
• ciclosporin
• systemic retinoids (acitretin and 

etretinate), especially in combination
with phototherapy

• phototherapy including broadband
ultraviolet B (UVB), narrowband UVB and
psoralen photochemotherapy (PUVA)

• combinations of topical vitamin D3

analogues and topical corticosteroids
with either UVB or PUVA

• heliotherapy (natural sunlight)
• fumaric acid esters
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Background
Definition
Lichen planus (LP) is a chronic inflammatory
disease affecting skin, oral or genital mucosae,
nails and/or the scalp. Cutaneous LP is typically
a pruritic eruption of shiny, violaceous, flat,
polygonal papules mainly localised on the front
of the wrists, the lumbar region and around the
ankles. The most frequent oral presentation is
asymptomatic reticular LP, but painful erosive or
ulcerative areas may appear.

Incidence/prevalence
No reliable data exist on population incidence or
prevalence. The oral mucosa is the most
frequently affected site. 

Aetiology
The pathogenesis of LP remains unclear. There
is some evidence that T lymphocytes infiltrating
epidermis and dermis act as effector agents
against keratinocytes but the target antigens are
unknown.

Prognosis
Spontaneous remission of cutaneous LP after
1 year occurs in two-thirds of cases.1 Patients
mainly complain of pruritus. The spontaneous
remission of oral LP is much rarer and may
occur in approximately 5% of patients. The
reported mean duration of oral LP is about 5
years, but the erosive form does not resolve
spontaneously.2 The erosive form can be
extremely painful, leading to major weight loss

because of dysphagia. Malignant transformation
of oral LP has occasionally been described.
Nail or scalp involvement may result in
irreversible scars.

Diagnostic tests
Whatever the clinical presentation, histopatho-
logical analysis confirms the diagnosis of
LP, showing a dermoepidermal papule with
hyperkeratosis, hypergranulosis and acanthosis,
a basal cell vacuolisation and a band-like
inflammatory infiltrate in the superficial dermis.

Aims of treatment
The objective of treatment depends on the
clinical form of LP. In the cutaneous form, the
aim of treatment is to reduce pruritus and time to
resolution, without inducing severe side-effects.
The asymptomatic form of oral LP does not
usually require treatment. Symptomatic oral LP
may need aggressive treatment to stop the pain
and to obtain a remission. The aim of the
treatment of nail or scalp involvement is to stop
the inflammatory process as soon as possible, in
order to avoid scars.

Relevant outcomes
Expected relevant outcomes in cutaneous LP
are reduction of pruritus, improved quality of life,
and time to resolution. In oral LP, relevant
outcomes are reduction of erosive lesions, better
quality of life and reduction of pain. In oral LP,
the rate of recurrence is high after withdrawal of
treatment. Recurrence rate and tolerance of
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long-term treatment should be considered.
These relevant outcomes were mostly not
evaluated in the studies reviewed, which used
imprecise global evaluation scores.

Methods of search
We searched Medline and Biosis databases to
identify articles published before March 19983

and Medline and Embase between March 1998
and July 2001. We used the key words “lichen”
and “treatment or therapy” and we combined
each treatment modality with “lichen”. Because
of the small number of controlled studies, we
also reviewed the open studies and case reports
using treatments usually recommended in
textbooks. When mucous and cutaneous LP
were evaluated together, we reviewed
separately the results obtained in cutaneous and
oral LP.

Cutaneous lichen planus

QUESTIONS

Do corticosteroids improve cutaneous LP?

Efficacy
One randomised controlled study (RCT)
compared the efficacy of prednisolone,

30 mg/day, and placebo administered for 10
days in 38 patients.4 After follow up for 2 years,
results could be evaluated in 28 patients. The
median time for LP to clear was 18 weeks in the
prednisolone group and 29 weeks in the placebo
group (P = 0·02); LP did not clear after 2 years in
3 of 14 patients in the placebo group but in none
of the corticosteroid group. Five patients in the
corticosteroid group relapsed after treatment
withdrawal. 

We found no clinical trial of topical
corticosteroids in cutaneous LP.

Drawbacks
The side-effects were minimal. One patient had
mild heartburn and another experienced
euphoria.4

Comment
Evidence on corticosteroids is scant, although
they have been widely used in practice for the
past 40 years. In the only available RCT that
evaluated systemic corticosteroids, topical
corticosteroids were allowed but were not
quantified. 

Implications for practice
Short courses of systemic corticosteroid therapy
and/or topical corticosteroids are usually
recommended as first-line treatment for
cutaneous LP, although this is not based on
relevant clinical trials. 

Do retinoids improve cutaneous LP?

Efficacy 
Acitretin
We found only one RCT evaluating the efficacy of
oral retinoids in cutaneous LP.5 This double-blind
study compared acitretin and placebo in 65
patients with cutaneous LP. Treatment consisted
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of acitretin, 30 mg/day for 8 weeks. Of the
patients on acitretin, 64% (18/28) improved
significantly or remitted compared with 13% in
the placebo group. One figure showed that
papules persisted in the majority of patients on
acitretin. Nevertheless, the intensity of pruritus,
papulosis and erythema was significantly less in
the acitretin group. 

Etretinate
We found an open study which evaluated the
efficacy of etretinate, 50 mg/day for 2–3 weeks
followed by 25 mg/day in 28 patients with
cutaneous LP.6 A “good effect” was reported in
23 patients. 

Oral isotretinoin
We found a report of two patients with severe
cutaneous and oral LP who were treated
successfully with oral isotretinoin, 0⋅5 mg/kg.7

Tretinoin
There is one small series of 13 patients with
cutaneous LP treated with oral tretinoin,
10–30 mg/day for 1–10 months.8 Complete
remission occurred in 12 patients.

Drawbacks
Tolerability was considered to be good or very
good in 73% of patients in the RCT using
acitretin.5 Side-effects noted in this study were
mainly cheilitis and dry mouth. In the study with
etretinate,6 half of the patients experienced side-
effects (dryness and swelling of oral mucosae,
dermatitis, gastrointestinal disturbances,
headache), leading to interruption of the
treatment in four patients. Side-effects of
systemic retinoids are not exceptional (myalgia,
arthralgia, increased blood levels of cholesterol,
triglycerides and aminotransferases). The most
severe side-effect of retinoids is teratogenicity. 

Comment
In the RCT evaluating acitretin in cutaneous LP,5

neither the duration of the disease before
inclusion nor the extent of the lesions were
detailed. The criteria for remission and marked
improvement were not detailed. The level of
evidence of acitretin efficacy is therefore of
average quality.

Implications for practice
Because of potential side-effects, acitretin can
be recommended only as a second-line
treatment for cutaneous LP.

Does photochemotherapy improve cutaneous
LP?

Efficacy
We found a small controlled trial in which 10
patients with cutaneous LP were treated with
hemicorporeal UV irradiation after ingestion of
psoralen.9 Eight showed partial improvement
and three were completely cured. The absence
of any observed contralateral effect of the PUVA
therapy supports its local efficacy.

A cure rate of 75% after 8 weeks was reported in
two open studies conducted in seven10 and 70
patients.3

We found six open studies of bath PUVA
therapy.3 The largest included 75 patients, and
found that two cycles of PUVA therapy cured
65% and improved 15% of patients.11 The
relapse rate after 2–5 years’ follow up was 25%.
The other five studies included smaller groups of
patients. One study suggested that exacerbation
or relapse of the disease could occur after
withdrawal of therapy.12

Drawbacks
No adverse effects were described in the PUVA
trials. There is probably no major risk of
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photoageing and/or skin cancer if the treatment
is limited to one or two cycles. 

Comment
Considering the high rate of spontaneous
remission, the evidence for the efficacy of PUVA
therapy is weak. Moreover, the possibility of
exacerbation of the disease by this treatment has
been suggested. The combination of retinoids
and PUVA is occasionally recommended, but its
efficacy has not been evaluated yet.

Implications for practice
PUVA therapy could be recommended as a
second-line treatment in cutaneous LP.

Does ciclosporin improve cutaneous LP? 

Efficacy
We found small uncontrolled series and
one case report.13–17 A total of 21 patients with
severe cutaneous LP resistant to retinoids or
systemic corticosteroid therapy were treated in
these series. A complete response occurred in
all patients, with doses ranging from
1–6 mg/kg/day, and without relapse during
several months of follow up in the majority of
patients. Pruritus disappeared after 1–2 weeks of
treatment and clearance of the rash was noted in
a mean of 6 weeks. 

Drawbacks
In these trials, two of the 21 patients had
increased triglyceride and/or creatinine levels
(both received 3 mg/kg/day). In long-term
treatment for psoriasis (more than 6 months)
6–18% of patients interrupted the treatment
because of side-effects. The most serious side-
effects were high blood pressure, renal toxicity
and a potential increase in the risk of cancer.18

High blood pressure was reported in 5–26% of
patients in short-term trials. Renal toxicity from

ciclosporin is attributed to a vasoconstrictor
effect on kidney arteries.18 Acute renal side-
effects improve after withdrawal of treatment.
However, renal impairment from long-term
treatment could be irreversible.

Comment
In the absence of controlled study, the level of
evidence of ciclosporin efficacy is low. The risk
of serious side-effects is high. 

Implication for practice
The benefit/harm ratio of ciclosporin is too low in
LP. Therefore, its use for cutaneous LP is not
recommended.

Does griseofulvin improve cutaneous LP?

Efficacy
We found two trials comparing griseofulvin with
placebo in cutaneous LP.19,20 The first included
two groups of 17 patients who received either
placebo or griseofulvin, 500 mg/day, for 4–6
weeks.19 “Complete regression” was observed in
71% of griseofulvin-treated patients compared
with 30% of placebo-treated patients. The
definition of a cure was based only on flattening
of lesions and reduction of itching. In the second
study, 44 patients with cutaneous LP were
treated with griseofulvin, 500 mg/day, or placebo
for 8 weeks.20 Griseofulvin resulted in “complete
improvement” in 82% of patients whereas
“partial remission” occurred in 23% of placebo-
treated patients. 

Drawbacks
Side-effects were not recorded in these studies. 

Comments
In the two comparative trials, the methods were
incompletely described and the extension and
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type of lesions were not mentioned. These trials
allow no conclusions to be drawn.

Implication for practice
Griseofulvin is not recommended in the
treatment of cutaneous LP.

Oral lichen planus

QUESTIONS

Do topical corticosteroids improve oral LP?

Efficacy
Fluocinonide
We found one RCT and one open study. The
open study was initially conducted as a double-
blind trial with crossover, and compared
fluocinonide in an adhesive base with placebo in
11 patients.21 A partial response was observed in
five patients and a complete response in six
patients in the fluocinonide group, compared
with one partial response in the placebo group.
Subsequently, 56 other patients were treated
openly, 29 obtained a complete response after
2 weeks of therapy. The exact number of relapses
is impossible to calculate because various oral
diseases were mixed in the follow-up study. In
the second RCT,22 fluocinonide in an adhesive
base, applied 6 times per day for 9 weeks, was

compared with its vehicle in 40 patients with oral
LP. This study included 12 patients with erosive
LP, 13 with reticular LP, and 15 with a
combination. Thirteen of the 20 treated patients
obtained complete remission or had a good
response, compared with four good responses
in the placebo group.

Betamethasone valerate
We found one open study and one RCT. The
RCT23 compared betamethasone valerate aerosol,
four sprays per day for 2 months, with placebo in
23 patients with oral LP, 18 of whom had erosive
lesions. After 2 months of therapy, eight of 11
patients had a “good or moderate” response (6 of
them having erosive LP) compared with 2
moderate responses in the placebo group.

The open study24 was conducted in 30 patients
with oral LP, treated topically four times daily.
Twenty patients showed significant improvement
after 1–12 months of treatment.

Drawbacks
In the two RCTs, one with fluocinonide and one
with betamethasone valerate, the only adverse
effect observed was a case of oral candidiasis.

Comments
The RCT conducted with fluocinonide and with
betamethasone valerate included patients with
oral LP of varying degrees of severity. The study
of fluocinonide gel included only a few patients
and used a subjective overall evaluation of
responses. Nevertheless, these two RCTs
provide an average level of evidence of efficacy
of topical corticosteroids in oral LP, with slightly
better evidence for fluocinonide gel.

Implication for practice
Topical corticosteroids are the first-line treatment
for oral LP.
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Efficacy
One RCT compared 0⋅1% fluocinolone acetonide
with 0⋅1% triamcinolone acetonide, four
applications per day for 4 weeks, to treat oral LP
in 40 patients with erosive (18 cases) or atrophic
(22 cases) LP.25 The efficacy was based on the
reduction of the surface of lesions. Fluocinolone
was found to be more effective, with 13 of 19
patients cured compared with eight of 19 treated
with triamcinolone. After a 1 year follow up, only
two patients in the fluocinolone group remained
completely cured.

Drawbacks
Oral candidiasis was observed in 13 patients,
nine of whom were in the fluocinolone group.

Comment
The rate of success according to erosive or
atrophic forms of LP was not detailed. 

Implications for practice
One per cent fluocinolone acetonide was found
to be slightly more effective than 1%
triamcinolone acetonide in the treatment of oral
LP, with a low level of evidence.

Do systemic corticosteroids improve oral LP?

No controlled studies have evaluated the
efficacy of oral corticosteroids in oral LP.
However many authors recommend prednisolone,
30–80 mg/day, in erosive oral LP.

Do retinoids improve oral LP?

Efficacy
Topical retinoic acid
We found a few open studies lacking details on
dosage and clinical evaluation, and two studies
comparing 0·1% retinoic acid with placebo. The
first was not randomised.26 Of 23 patients with
atrophic-erosive lesions treated with tretinoin,
71% improved compared with 29% in 15 patients
receiving the vehicle. Relapses were common
after 3 months.

The second study27 was randomised and
double-blind and included 10 patients in each
group, all with plaque-like LP lesions. After 4
months of therapy, nine patients in the tretinoin
group had improved or were cured compared
with four in the placebo group. The diminution of
the lesions was 91% in the tretinoin group and
21% in the placebo group. 

Isotretinoin gel
One RCT compared isotretinoin gel with
excipient alone for 2 months in 20 patients.28 The
improvement in scores was 90% and 10%,
respectively.

Etretinate
We found five open studies and one small RCT.3

The five open studies included 58 patients. The
initial dosage ranged from 0·6 to 1 mg/kg/day,
for various durations. A good outcome (without
precise criteria) was reportedly obtained in four
of the five studies. In one study of 10 patients,
efficacy was minimal and was considered to be
outweighed by side-effects. The RCT29 included
28 patients with severe oral LP who were treated
with etretinate, 75 mg/day, or placebo for 2
months, followed by crossover to etretinate in
nine cases. Improvement (reduction of more
than 50% of the erosions and infiltration) was
observed in 93% of lesions in the etretinate
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group compared with 5% of controls. Three
months after the end of treatment 66% of the
patients had relapsed.

Oral tretinoin and oral isotretinoin
We found only three open studies of different
dosages of oral tretinoin and anecdotal reports
of oral isotretinoin.3

Drawbacks
In the two RCTs on topical retinoic acid and
isotretinoin gel, only mild local side-effects
(burning, dryness, scaling, redness) were
observed. In the etretinate RCT, severe
dermatological side-effects and headache led to
four withdrawals. 

Comments
Both RCTs of topical retinoids were of poor
methodological quality, especially because of
incomplete clinical data and the small numbers
of patients included. 

Implications for practice
Topical 0⋅1% tretinoin gel and 0⋅1% isotretinoin
gel both improve oral LP, but recurrence after
withdrawal is frequent. This treatment can be
recommended as first-line treatment of oral LP. 

Do topical ciclosporin and tacrolimus improve
oral LP?

Efficacy
Topical ciclosporin
We found three RCTs and numerous small open
trials, using various doses and methods of
application.3 Most of these uncontrolled trials
reported favourable results in severe resistant
oral LP but poor efficacy was reported in three
small case series.

The three RCTs also used different doses
and modalities of application. The first RCT
compared efficacy of three washes (1500 mg/
day) with placebo in 16 patients with
symptomatic oral LP.30 When compared with the
control group, erythema, reticulated lesions,
erosions and functional signs were significantly
attenuated after 8 weeks’ treatment. In the
second RCT, 14 patients with erosive oral LP
were treated with dosed oral rinses containing
either ciclosporin, 500 mg, or placebo.31 After 4
weeks’ treatment, the rate of healing was
significantly better with ciclosporin, with reduced
pain. In the last RCT, 20 patients with erosive oral
LP were treated with a bioadhesive gel
containing either ciclosporin or placebo.32 After
10 weeks’ treatment, the rate of complete healing
was significantly higher with ciclosporin (50%
versus 0%).

Tacrolimus
We found a small series of six cases33 and one
single case34 reporting efficacy of topical
tacrolimus in oral LP. In all cases, tacrolimus
0⋅1% was applied twice daily for at least 4 weeks.
Complete resolution or good improvement was
observed but a relapse was noted a few weeks
after cessation of therapy.

Drawbacks
The only side-effect reported in the RCT with
topical ciclosporin was local burning sensation.
No elevated serum ciclosporin levels were
observed in any of the 3 studies. 

Comments
The three RCTs of topical application of
ciclosporin suggested that ciclosporin was more
effective than vehicle. However, dosage,
treatment duration and modalities of application
were different in these studies, thus the level of
evidence is low.
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Implications for practice
No formulation of local ciclosporin is
commercially available. The level of evidence of
efficacy is low, with few adverse effects. Local
ciclosporin could be a second-line treatment for
severe oral LP. No conclusion about topical
tacrolimus can be drawn. 

Are other topical treatments more effective
than topical corticosteroids for treating oral
LP?

Efficacy
An RCT compared 0⋅05% tretinoin with
fluocinonide in 33 patients with atrophic and
erosive LP.35 The reduction of severity score was
significantly higher with fluocinonide. An RCT
compared topical ciclosporin three washes per
day (1500 mg/day) with triamcinolone paste in
13 patients.36 No difference in efficacy was
demonstrated. Another controlled trial compared
oil-based ciclosporin solution, 50 mg three times
daily, with aqueous 1% triamcinolone acetonide
solution in 20 patients.37 No difference was
observed.

Comment
In the tretinoin RCT there was only a small
decrease in the severity score but the 0⋅05%
concentration may have been too low.

Implication for practice
There is no evidence that topical ciclosporin is
more effective than corticosteroids in oral LP.

Does photochemotherapy improve oral LP?

Efficacy
Oral photochemotherapy
We found four open studies and one RCT.3 The
controlled study of oral PUVA therapy was
conducted on 18 patients with erosive or

ulcerative oral LP, after ingestion of psoralen,
0·6 mg/kg, and randomised unilateral irradiation.38

The endpoint was comparison of the treated and
non-treated sides. After 12 sessions (total dose
16.5 J/cm2), the treated side showed a marked
or slight improvement in 13 patients and the
control side improved in six patients.

Extracorporeal photochemotherapy
We found a small series of seven patients with
severe resistant erosive oral LP treated with
extracorporeal photochemotherapy.39 Complete
remission was obtained in all patients. 

Drawbacks
In the RCT of oral photochemotherapy two
patients stopped the treatment because of
nausea after ingestion of psoralen. In the study of
extracorporeal photochemotherapy a progressive
decrease in blood lymphocytes was observed in
all patients but without significant consequences.

Comments
One small RCT suggested a moderate efficacy
of oral photochemotherapy in oral LP.

Implications for practice
In oral photochemotherapy, irradiation is
provided by an apparatus designed for light-
cured dental fillings, which is not easily available;
the level of evidence of efficacy is low. Because
of its cost, extracorporeal photochemotherapy
has to be reserved for very severe oral LP. No
comparative study has yet been performed.

Summary
This review of the literature showed that many
drugs or physical treatments have been used in
the treatment of LP, but comparative studies are
rare. In almost all open studies, the reported
efficacy in small groups of patients was based on



imprecise global evaluation scores and many
studies lack precise inclusion criteria. It is
impossible to compare the balance of benefit/harm
of these treatments in each clinical form of LP. 

Nevertheless, the studies contain enough
preliminary data to encourage the planning of
larger RCTs. These future RCTs must evaluate
cutaneous LP, non-erosive oral and erosive oral
LP separately, and use specific objective criteria
in each clinical type of LP. 

Key points

• Lichen planus is a chronic inflammatory
disease mainly affecting skin and oral
mucosae. The objectives of the treatment
vary according to the clinical forms. There
is a lack of large trials comparing the
usually recommended treatments with
placebo. 

• We found no evidence of efficacy of
systemic or topical corticosteroids although
this treatment is usually recommended as
first-line treatment for cutaneous LP.

• We found limited evidence of acitretin
efficacy and PUVA therapy efficacy in
cutaneous LP.

• We found the benefit/harm ratio of
ciclosporin in cutaneous LP to be too low
to recommend this treatment.

• We found limited evidence of efficacy of
topical corticosteroids, topical 0·1% tretinoin
gel and 0·1% isotretinoin gel in oral LP.

• We found no evidence that topical
ciclosporin is more effective than topical
corticosteroid in oral LP.
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This chapter deals with the management of a
single isolated episode of urticaria (acute
urticaria) rather than recurrent episodes
observed in chronic urticaria. Discussion is
restricted to randomised controlled trials (RCTs).
The majority of the RCTs consider the most
recently developed drugs. Earlier experimental
work with the first antihistamines are not
considered because they were not assessed
formally in RCTs. It should be noted that many of
the reported RCTs have been conducted in
emergency departments. It is unclear whether
such results also apply to ordinary practice. 

Background
Definition
Usual synonyms for urticaria are “hives” or
“nettle rash”, according to the German term
“Nesselsucht”, which focuses on the typical
reactions following skin contact with the stinging
nettle (Urtica dioica). 

The primary lesions of this monomorphic
exanthematous disease are hives or wheals,
which are defined as circumscribed white- to
pink-coloured compressible skin elevations
produced by dermal oedema. Accompany-
ing erythemas in the surrounding area are
typical. Pathophysiologically the wheal can be
characterised by local vasodilatation and
increase of permeability of capillaries and small
venules, followed by transudation of plasma
constituents into the papillary and upper
reticular dermis. Among a large number of
substances, such as kinins, leukotrienes,
prostaglandins or proteolytic enzymes,
histamine is the best known elicitor of typical
wheal-and-flare reactions. Eruptions of urticarial
lesions are usually associated with intense
pruritus.

Although the disease may be easily diagnosed
from a clinical point of view, standardised or
validated diagnostic criteria for urticaria do not
exist. The disease is classified by aetiology or
course.

Incidence/prevalence
Valid population-based estimates on the
incidence of acute urticaria are lacking.
Approximately 20–30% of the general population
experience at least one episode of urticaria in
their life. There is some consistency in the
assumption that acute urticaria is more common
in children. Females predominate in acute and
chronic forms of the disease.1

21
Acute urticaria
Torsten Schäfer
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Figure 21.1 Patient with acute urticaria



Aetiology
In principle, the same aetiological considerations
as for chronic urticaria apply. In correspondence
with the course of the disease, (acute) infections
alone or in combination with concomitant drug
intake were found to be associated with acute
urticaria in 30–50% of cases.2

Prognosis
By definition acute urticaria is restricted to an
occurrence of no longer than 6 weeks, otherwise
it will be classified as chronic urticaria. The
disease is therefore considered to be self-
limiting.

Diagnostic tests
In principle the same diagnostic considerations
as for chronic urticaria apply. However, a full
diagnostic workup is rarely indicated in acute
cases. A carefully taken history will provide
important aetiological hints (infection, drugs).

Aims of treatment
The aims of treatment are to reduce symptoms or
to shorten the course of the disease.

Relevant outcomes1

• intensity of subjective symptoms (pruritus,
sedation)

• disease/wheal intensity
• general physicians’ and patients’ assessment

as assessed by numeric or visual analogue
scales (VAS)

• surface area (rule of nine)
• cessation rate

Methods of search2

Any RCT (meta-analysis, systematic review or
Cochrane review) on “acute” and “urticaria” or
“hive” or “wheal” or “nettle and rash” in electronic

databases and time periods as indicated in
Chapter 6. 

QUESTIONS

Which drugs are efficient and safe in the
treatment of acute urticaria? 

The search of the Cochrane Library and the
other electronic databases did not reveal a
systematic review or meta-analysis on acute
urticaria. Recently a consensus report on the
management of urticaria appeared as a result of
a panel discussion during the clinically oriented
European Society for Dermatological Research’s
symposium Urticaria 2000.3 Besides the
elimination of eliciting stimuli, non-sedating H1
antihistamines were recommended as standard
and initial treatment, with prednisolone
50 mg/day for 3 days as alternative treatment.
A further review, which appeared in 2001,
describes the evidence-based evaluation of
antihistamines in the treatment of urticaria.4 The
paragraph on acute urticaria discusses two
studies, which will also be presented in this
chapter.2,5

Further search was restricted to RCTs. The
Cochrane Library listed seven such trials with acute
urticaria as primary endpoint of the intervention and
not as a reported side-effect. Three further trials
were identified in other databases. These trials are
summarised in Table 21.1.

Antihistamines (first-generation
H1 antagonists and H2
antagonists)
Four studies compared the use of H1 and H2
antagonists or a combination. None of these
studies had a placebo arm. Two studies
compared diphenhydramine with an H2
antagonist (famotidine or cimetidine).

Moscati et al. investigated the efficacy of a
single-dose intramuscular cimetidine 300 mg  with
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intramuscular diphenhydramine 50 mg intramuscular
in 93 young adults.5 Both treatments yielded
significant reductions in itching, wheal intensity
and extent after 30 minutes, with no differences
between treatments. A significant increase in
sedation was reported by patients in both groups,
but was significantly higher in patients treated with
diphenhydramine. Absolute changes in the three-
and four-point scoring scales appeared to be
clinically important. The study is limited by flaws in
the process of randomisation and blinding. 

Watson et al. compared single-dose intramuscular
diphen-hydramine 50 mg with intramuscular
famotidine 20 mg in 25 adults.6 After 30 minutes
pruritus was reduced significantly by both
treatments, with diphenhydramine appearing
more effective. Famotidine also significantly
reduced the affected body surface area.
Physician-rated intensity of urticaria was
reduced equally and significantly by both drugs.
A non-significant increase in sedation was
reported by patients receiving diphenhydramine.
The small sample size and unbalanced group
size (diphenhydramine n = 10, famotidine n = 15;
no block randomisation) does not allow for a
meaningful comparison of the groups.

Lin et al. compared the efficacy of single-dose
intravenous diphenhydramine 50 mg alone or in
combination with intravenous ranitidine 50 mg in
91 adults.7 Significantly more patients receiving
the combination therapy (91·7%) were free of
symptoms after 2 hours compared with those
who received diphenhydramine alone (73·8%).
After control for baseline extent, the combination
therapy was able to reduce the number of
involved areas significantly within 2 hours.
Significantly more additional antihistamines were
administered in the diphenhydramine group,
however, which may have shifted the effect
towards the zero-effect level.

Runge et al. studied 39 adults with acute allergic
reactions, including urticaria.8 Fourteen patients

received a single dose of intravenous
diphenhydramine 50 mg, 12 received intravenous
cimetidine 300 mg) and 13 received both
preparations. After 30 minutes the combination
therapy led to significantly higher reduction of
urticaria (evaluated using a VAS) compared with
diphenhydramine alone. The latter, however,
achieved the best results in reduction of pruritus,
differences being significant compared with
cimetidine. The study is limited by the small
sample size and significant differences in mean
treatment scores for urticaria between study
groups, which were not adjusted for in later
analyses.

Pontasch et al. compared three oral medication
in the treatment of acute urticaria in adults.9

Seven patients received diphenhydramine, six
received famotidine, and another seven received
cromolyn sodium. Patient satisfaction was
highest with diphenhydramine (6/7), followed by
famotidine (3/6) and cromolyn sodium (3/7).
Adverse effects were reported in 3/7 treated with
diphenhydramine, in 3/6 of the famotidine group
and in one patient who received cromolyn
sodium. 

Corticosteroids
The addition of oral prednisone 20 mg twice
daily for 4 days to the standard treatment with H1
antagonists was investigated in 43 adults by
Pollack and Romano10 The intensity of itch, as
scored on a VAS, was significantly reduced by
both regimens after 2 and 5 days of follow up.
However, the addition of prednisone reduced the
symptom score significantly more than the
standard therapy. Although, standard therapy
with antihistamines is generally considered
sufficient, in selected cases (severity, need to
shorten antihistamines) addition of prednisone
seems helpful.

Similar, Zuberbier et al. showed that
prednisolone 50 mg/day for 3 days led to a
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significantly higher clearing rate (93⋅8%) after 3
days than therapy with loratadine 10 mg/day in
109 patients.2 The study may be limited by
aspects of design (open, pseudo-randomisation
by consecutive time periods, differential
allocation of possibly pregnant women). 

Other treatments and
non-randomised trials
An early case series of five patients with acute
urticaria following insect stings reported
good therapeutic effects of intravenous
cimetidine 300 mg initially followed by 300 mg
orally four times daily) after ineffective
administration of epinephrine (adrenaline), H1
antagonists and corti-costeroids.11

A further report investigated the effect of
flunarizine, a calcium antagonist, in the treatment
of acute urticaria. In this uncontrolled trial
20 patients received a single 10 mg sublingual
dose of flunarizine. After 3 hours 16 patients had
improved, with effects being more pronounced for
itching than for reduction of wheals. Four patients
remained unresponsive and five other patients
reported drowsiness as a major side-effect.12

A Chinese publication describes the therapeutic
effect of the added ingredient of Radix angelicae
sinesis in 106 patients with acute urticaria.
Unfortunately, the lack of an abstract in English
makes it difficult to draw conclusions.13

Prevention
The European multicentre study ETAC (Early
Treatment of the Atopic Child) investigated the
preventive effect of long-term (18 months)
administration of cetirizine 0⋅25 mg/kg twice
daily in 1–2-year-old children with atopic eczema
and positive family history of allergies.14 On
addition to the primary endpoint (asthma),
symptoms typical for acute urticaria were
recorded in a diary during the intervention period

and a 6-month follow up. During the intervention
period significantly fewer episodes of acute
urticaria (5⋅8%) were reported in the intervention
group compared with the placebo arm (16⋅2%).
This effect did not persist after medication was
stopped (3⋅0% versus 4⋅6%).14

Harms
On the basis of the available studies on acute
urticaria, the major side-effect is sedation
associated with the first-generation H1
antagonists. Hauser’s chapter on chronic
urticaria discusses the newer antihistamines.
This chapter has been published on the book
website http://www.evidbasedderm.com.

Comment – implications for
clinical practice 
Generally the available therapeutic evidence for
acute urticaria is quantitatively and qualitatively
weak. RCTs of the therapeutic efficacy of the
second-generation antihistamines are lacking,
although one would like to consider these the
first choice of therapy based on the studies in
chronic urticaria.3 There is some evidence that
the combination of H1 and H2 antagonists has
additional beneficial effects. A short-term
intervention with corticosteroids seems to be
superior to a treatment with antihistamines alone,
but should be considered in the context of
individual needs.

Key points

• Acute urticaria is a common disease.
• It seems to predominate in children and

females.
• The aetiology remains mostly unclear, but

there is evidence that (acute) infections
and concomitant drugs, as well as (food)
hypersensitivity are important elicitors. 

• The therapeutic evidence for treatment of
acute urticaria is qualitatively and
quantitatively poor.
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A chapter by Conrad Hauser on Chronic Urticaria
has been published on the book website
http://www.evidbasedderm.com.
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• There is evidence that first- and second-
generation antihistamines are effective
and that the combination with H2
antagonists may have additional
beneficial effects.

• A short-term intervention with cortico-
steroids seems to be superior to a
treatment with antihistamines alone, but
should be considered in the context of
individual needs. 
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Background
Incidence
Skin cancer is more common than any other type
of cancer; the estimated age-standardised rates
of cutaneous melanoma in several countries are
given in Figure 22.2.1

Mortality and morbidity
About 106 000 people around the world were
diagnosed with cutaneous melanoma in 1990.
Since melanoma can be a fatal disease if
diagnosed at a late stage, this represents
many lost potential life-years, as well as direct
costs to health services. It is estimated that at

least 2 750 000 people were diagnosed with
non-melanocytic cancers (basal cell carcinoma
(BCC) and squamous cell carcinoma (SCC)) of
the skin in 1985. These represent more than 30%
of newly diagnosed cancers.2 Mortality from
melanoma increased after the 1970s,
particularly in white males, possibly as a result of
increased recreational exposure to sunlight.3,4

During the next few years about 51 400
individuals are expected to develop melanoma
and almost 7800 to die of the disease. 

The incidence increased 126% between 1973
and 1995, at a rate of approximately 6% per
year. Non-melanocytic skin cancers are not
usually considered life threatening but they
represent a huge toll on health service budgets
as well as days lost at the workplace and
therefore employer and insurance costs. In
Australia, and increasingly in the USA, UK and

Figure 22.2 Estimated age-standardised rates for
cutaneous melanoma of the skin in 1990
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Figure 22.1 The future of skin cancer prevention?
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Europe, rising incidence is causing further
increases in direct health costs, as well as in
individual morbidity and mortality. The Incidence
continues to rise, particularly in males compared
with females.5 Caucasian populations are
currently experiencing a reduction in incidence
and mortality in some target groups such as
young people, with at least one population study
showing reduced incidence for BCC but not for
SCC. Reduced incidence has also been
reported for melanoma in areas where health
promotion interventions have encouraged
people to reduce their sun exposure.5,6

Risk factors
Epidemiological evidence suggests that skin
cancers, non-melanocytic skin cancers (NMSCs)
and melanoma are caused in the main by
exposure to UV radiation (UVR) and repeated
episodes of sunburn (erythema) in childhood
and adulthood. Genetic susceptibility or
phenotype, including the number of naevi on the
skin, may have a role in the development of skin
cancers for some populations and individuals.
Exposure to UVR and susceptibility (phenotype)
are risk factors associated with the incidence of
sunburn, solar keratoses and precancerous
lesions. The type of exposure – intermittent (i.e.
lying for long periods in the sun on annual
foreign holidays) or continuous (i.e. daily
exposure over long periods, as in those working
outdoors) – may differ between the three main
types of cancer.7 It is thought that risk increases
with increasing intermittency of exposure.
Evidence supports this increased risk for
melanoma, probably for BCC, but not for SCC.
The risk for SCC appears to depend only on the
accumulated amount of exposure to the sun.

The incidence of melanoma rises rapidly in
Caucasians after 20 years of age. Fair-skinned
individuals exposed to the sun are at higher risk.
The best risk-reduction strategy is protection
from UVR. Individuals with certain types of

pigmented lesions (dysplastic or atypical naevi),
several large non-dysplastic naevi, many small
naevi, or with moderate freckling have a two- to
three-fold risk of developing melanoma.
Individuals with familial dysplastic naevus
syndrome or with several dysplastic or atypical
naevi are at high risk (greater than fivefold) risk
of developing melanoma.8 Evidence for the
relationship between total exposure to the sun
and melanoma remains to be proved. Further
evidence that UVR causes skin cancer has
been provided from the observation that people
with the rare genetic condition xeroderma
pigmentation have a very high risk for skin
cancer. Some studies show that individuals who
have occupational sun exposure have a lower
risk for melanoma than those with less
exposure.9–11

Mutation of the p53 gene appears to be an
important step in the development of skin
cancers. Exposure to sunlight causes a number
of chemical changes in DNA. If these changes
are not repaired then mutation begins. DNA
damage can produce signature mutations in
DNA and these are hypothesised as being linked
definitively to carcinogenesis. Signature
mutations have been found on the tumour
suppresser p53 gene in normal skin cells and
their presence has been correlated with extent of
exposure. Signature mutations in the p53 gene
have also been found in BCC and SCC of the
skin whereas they are rare in this gene in other
types of cancer. In the general population there
is conflicting evidence about excision repair of
DNA and the risk for BCC.12–14

Aims for primary prevention
Primary prevention refers to the interventions
designed to prevent skin cancer from occurring
for the first time. Interventions for primary sun
protection aim to change risk behaviour in order
to reduce new skin cancers. Studies that
evaluate such interventions usually use
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behaviour change as a surrogate for decrease in
melanoma incidence, because of the difficulties
in following up very large populations over
decades in order to document such incident
tumours. Proxy measures such as knowledge
and attitudes may also be used. The main
sun-protection strategies are the wearing of wide-
brimmed hats, staying out of the sun between
11 am and 3 pm, and the use of shade.
Sunscreens are a popular prevention strategy;
the evidence of their effectiveness in reducing the
risk of skin cancers is considered in Chapter 23. 

Aims for secondary prevention
Interventions for secondary prevention aim to
encourage people to recognise skin changes
and to seek early diagnosis and treatment, as
well as improving effective diagnosis. 

Search strategy
The studies for this review were found by
searching PubMed (the original search for these
chapters was carried out in 1998 using Medline)
combining the following study types as key
words: meta-analysis, randomised controlled
trials, case-control and direct observation
studies with the following cancer terms:
melanoma, basal-cell carcinoma, rodent ulcer,
squamous cell carcinoma, non-melanoma skin
cancers. The Cochrane database and the
health-promotion journals Health Education
Research and Health Education were searched
for appropriate studies with the additional key
words: health promotion interventions. One
unpublished meta-analysis done by Girgis et al.
of the University of Newcastle, New South Wales,
Australia in 1998, was included.15 Very few
randomised controlled trials (RCTs) were found
for primary prevention although there were more
for chemoprevention and secondary prevention.
Most studies used direct observation.
Randomised population surveys were found for
Australia and the US where there has been
concerted year-on-year campaigns aimed at
changing population behaviour in the sun.

QUESTIONS
Primary prevention

Is there evidence that wearing clothes and
hats or that the use of shade reduces the risk
of skin cancers?

Few RCTs were found. Those that were found
had already been included in an unpublished
review of 11 intervention studies, which also
included randomised pretest and post-test
studies. This review suggested that, where
effective interventions have been identified, little
work has been undertaken to identify the most
effective strategies for disseminating
interventions, particularly in schools, the
community and workplaces. The analysis
indicated a low prevalence of sun-protection
behaviours, particularly for the use of hats
(randomised observational study) and protective
clothing, although the use of shade was
increasing in a number of target groups. In a
randomised observation study of beach
behaviour in Australia, 17% used hats, 15% used
shade, and recommended shorts and shirts
were used by 15%. Outdoor market traders did
not use such clothing.15–18

Comment
The review suggests that primary prevention
interventions need to be multi-strategic across all
health, education and leisure/travel settings.
Such interventions should include strategies for
motivating individual behaviour change through
effective sun-protection policies that include the
development of shaded areas, low-cost clothing,
and sunscreens. Media dissemination is an
important vehicle for reinforcing sun-protection
messages through education, public media
campaigns and healthcare providers. There is a
need for RCTs or controlled studies with multiple
outcome measures for prevention aimed at
increasing public awareness of reducing
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exposure to UVR as an effective method of solar
protection. Such studies should have specific
outcome measures for each component (i.e.
hats, clothes and shade). It is imperative that
research continues into the relationship between
sun exposure and new skin cancers and
precancerous lesions such as solar keratoses to
establish a dose–response curve for the
protective effect of the use of shade, appropriate
protective clothing and hats. We have little direct
evidence of population knowledge, attitudes and
behaviour regarding their use.

Can year-on-year education campaigns
reduce the risk of skin cancers?

Hill et al (1993) carried out a randomised
telephone survey on the prevalence of sunburn
and attitudes to sun protection. They collected
baseline data for this study in Dec 1987 and Feb
1988. After the SunSmart Campaign in the
summers of 1989 and 1990 behavioural and
sunburn data were reported for the previous
weekend. After adjustment for UVA, temperature,
survey month, age, sex and skin type a significant
reduction in sunburn was found. Sunburn
dropped from 11% to 10% to 7% over the 3-year
period. Adjusted odds ratios with 95% CI were:

Year 1–Year 2: 0·75 (CI 0·57–0·99)
Year 1–Year 3: 0·59 (CI 0·43–0·81)

Hat wearing increased significantly each year
(19%, 26% and 29% from Year 1 to Year 3) as did
sunscreen use (12%, 18% and 21%, respectively).

The main trends in proportion of body surface area
covered by clothing were less obvious (0·67, 0·64
and 0·71, respectively Year 1 to Year 3). The
authors concluded that a well planned campaign
can paly a part in changing sun behaviour.

Comment
The Australian community shows a substantial
improvement in sun-protection behaviours over

the years, with women showing greater
improvement than men and with little or few
differences between social class. Further
improvements will be harder to achieve as the
campaigns move from initiation stage to action
and maintenance of change, and researchers
will require a longer intervention cycle to bring
about health gains for more of the population.19

Future intervention planners need to continue
frequent reminders for protection and argue for
structural change (policy development) that
makes it easier for people to embrace protective
behaviour. There is a need to develop long-term
strategies and interventions so that behaviour
change becomes habitual, particularly in young
people. In primary-care settings there is a need
to encourage general practitioners to offer
opportunistic advice on sun protection as well as
early diagnosis opportunities.

An Australian cohort analysis for melanoma
incidence demonstrates a levelling off in younger
groups and even slight reduction compared with
older cohorts, in whom incidence continues to
rise. This could be due to the effect of publicity
campaigns. Mortality is also decreasing in
younger groups (<18 years of age) as well as in
younger women (>18 years of age). This is likely
to be the effect of early diagnosis and treatment
rather than the single effect of the primary-
prevention campaigns, and health promoters
and policy makers cannot be complacent. Such
campaigns are expensive and it is necessary to
have specific outcome objectives for each
specific sun-protection strategy. 

Can education and information interventions
reduce the risk of skin cancer?

Several groups have conducted studies, few
randomised, to learn more about the possible
intervention strategies for the reduction of
exposure to UVR and the development and
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implementation of sun-protection policies. Many
of these studies had knowledge rather than
behaviour as their main outcome measure and
so have not been included here. The included
studies show that education seems to be the
most appropriate way to help populations
understand the risks associated with sun
exposure and sunburn, and sun-protection
strategies. Long-term reminders may have some
impact on reducing sun exposure in individuals
who have been treated for NMSC but it seems to
be the educational intervention at the time of
treatment that had the greatest impact.20–22

Comment
Two studies suggest that educational messages
about changes to sun-protection behaviour are
more effective when the damage is done.
However, in this high-risk group few were able to
sustain their sun-protection behaviour in the long
term despite their experience. Maintenance of
long-term behaviour change continues to be
problematic in other lifestyle change behaviours
such as smoking, alcohol consumption, healthy
eating, weight control and in the recreational use
of drugs.23 Health promoters need to consider
designing long-term randomised studies with
specific behaviour outcome measures for each
element of the intervention. Research on the role
of knowledge in behaviour change has shown
that knowledge alone does not necessarily lead
to behaviour change. The relationship is
complex and too many studies rely on a
hypothesised link between the two, particularly
when knowledge is stated as an outcome
measure, thus weakening any evidence
accruing from the intervention. 

Does health policy lead to more effective
community interventions to reduce the risk of
skin cancer? 

No randomised studies reported on the
effectiveness of sun-protection policies in schools

and communities. Only two direct observation
studies and one survey were found, even though
public health policy is deemed the appropriate
context for the promotion of individual behaviour
change for sun protection (for example the
development of shaded areas in communities,
on beaches, in school playgrounds and in other
outdoor areas). Schofield et al. reported on the
dissemination of sun protection polices in schools
and their impact. The schools were randomised
but the evidence regarding use of protective
clothes, hat wearing and shade was from direct
observational studies.24

Horsley et al. carried out a survey for the UK
Department of Health in 1295 primary schools,
59 middle schools and 216 secondary schools
(a 10% sample of schools).25 In 1995 the Health
Education Authority in partnership with the
Department of Health and the British Association
of Dermatologists introduced Sun Awareness
Guidelines to schools. Seven items from the
guidelines (education, uniform, shade, outdoor
activities, sunscreens, staff awareness and
parent and governor alliances) were chosen as
outcome measures. The results showed that
most schools had taken at least one of the seven
actions (mean 2·67, SD 0·88). Of the schools that
had addressed sun protection, the majority had
done so after the release of the guidelines in
1995. The proportion of schools beginning to
take action was greater in the second year of the
study than in the first year. Teaching in the
curriculum was the most frequent action and was
information giving. Brimmed hats and long
sleeves were rarely part of summer school wear.
Most schools had less than 25% of their outside
break in shade but action was being taken to
increase this. Sports days were usually
scheduled for the afternoon. Sunscreen was
allowed in over 80% of schools but its application
caused problems for teachers. Few staff
manuals included sun awareness issues, few
staff attended in-service training on the issue but
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two-thirds of head teachers would support staff
attending such training. The researchers
concluded that more support, government
guidelines, funding, materials and courses were
required if sun awareness is to be improved.25

Comment
It is too early to report the effectiveness of such
policies. Where such policies have been
implemented, reducing skin cancer is only one
element of the policy, and other lifestyle issues
tend to attract more funding. There is a need to
evaluate how the implementation of sun-
protection policies influences behaviour in
community settings. Such studies need to be
long-term randomised population studies that
include specific outcome measures for each
element of the policy in relation to specific target
groups. Research so far shows that they have
had a very limited effect in two populations and
only for one or two outcome measures. Public
health policy was intended to be the driver for
more effective interventions and funding but so
far it has been difficult to assess how effective
this has been. Australia has used policies most
effectively to reduce taxes on sun-protection
clothing and sunscreens. 

Secondary prevention 

Can chemoprevention interventions reduce
the risk of cancer?

The International Agency for Research on
Cancer (IARC: WHO) recently produced three
separate meta-analyses – of vitamin A intake,26

carotenoids,27 and retinoids28 – and their effect
on cancers, including skin cancer.28 They
concluded that there was no association
between the dietary intake of retinol and the risk
of skin cancer in a small number of observational
studies (one case-control and three cohort
studies). These studies were conducted among

Caucasian populations with a wide range of
disease risk. The risk estimates in the individual
studies were generally greater than unity, and in
every instance the 95% confidence interval (CI)
included 1·0. Two prospective studies of pre-
diagnostic levels of retinol and melanoma28 both
reported no significant association on the basis
of 30 and 10 cases, respectively. This is
consistent with the findings of a case-control
study of melanoma and dietary intake of
preformed vitamin A.28

Evidence suggests that beta-carotene does not
prevent cancer when used as a high-dose
supplement and there is inadequate evidence
with regard to its effect at usual dietary levels.
There is inadequate evidence with respect to the
possible cancer preventive activity of other
individual carotenoids. This is in contrast to some
results from animal studies.

A number of randomised studies have evaluated
the efficacy of chemoprevention agents such as
isotretinoin and beta-carotene for individuals at
increased risk of developing NMSC. High-dose
isotretinoin was found to prevent new skin
cancers in individuals with xeroderma
pigmentosum. An RCT of long-term treatment
with isotretinoin in individuals previously treated
for BCC showed that such treatment did not
prevent re-occurrence of new BCC and
produced the side-effects characteristic of
isotretinoin treatment.29

An RCT of the long-term treatment with beta-
carotene in individuals treated for NMSC showed
no benefit for the occurrence of new NMSCs,30

concordant with the IARC meta-analysis results.
For both these trials it is not known if treatment
would benefit individuals at high risk (those who
have sun-damaged skin) who have not yet
developed skin cancer or if longer follow up
would show a long-term effect in the prevention
of subsequent skin cancers.
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A multicentre double-blind randomised placebo-
controlled trial of 1312 patients with a history of
BCC or SCC of the skin and a mean follow up
of 6·4 years showed that 200 micrograms of
selenium (in brewer’s yeast tablets) did not have
a significant effect on the primary endpoint of the
development of BCC or SCC of the skin.31

A case-control study found that a significant two-
fold increase in the risk of melanoma among
current users of the contraceptive pill (relative
risk (RR) 2⋅0, 95% CI 1⋅2, 3⋅4) compared with
10 or more years of use (RR 3⋅4, 95% CI 1⋅7, 7⋅0).
Risk did not appear elevated among past oral
contraceptive users, even among those with
longer duration of use, and risk did not decline
linearly with time since last use. Risk of
premenopausal melanoma may be increased
among those with longer duration of use, and
further research is needed to determine whether
low-dose oestrogen pills in particular are
associated with an increase in risk and to
describe possible interactions between oral
contraceptive use and sun exposure or other risk
factors for melanoma.32

Comment
The evidence from RCTs suggests that vitamin A
and beta-carotene are not effective for the
prevention of skin cancers. The evidence for the
effect of isotretinoin is equivocal and there is no
evidence that brewer’s yeast tablets have a
preventive effect for NMSCs. There is some
evidence from one case-control study that long-
term use of oral contraceptives may be
associated with increased risk of melanoma.

Can early detection, diagnosis and treatment
reduce the risk of skin cancer and melanoma?

Early detection and diagnosis are generally
accepted as the most effective secondary
prevention intervention likely to reduce the

morbidity and mortality for skin cancer.
Melanoma survival rates are linked to early
diagnosis and treatment and especially to the
thickness of the tumour (Breslow thickness).
Patients with thin tumours (less than 1⋅5 mm)
have a 5-year survival rate in excess of 90%
compared with a survival rate of 68% for tumours
greater than 3 mm in thickness. The major
determinant of delay in excising such tumours is
delay in seeking advice.33

Self-examination for skin pigmentary
characteristics associated with melanoma, for
example freckling, may be a useful way to
identify individuals at increased risk of
developing melanoma. Skin type, the propensity
to burn after sun exposure, and tanning ability,
alone or with other physical characteristics such
as hair colour, has been used as a measure of
sun sensitivity in epidemiology studies.34,35

Other interventions for early detection and
diagnosis involve primary-care practitioners and
dermatology clinics, and an early study revealed
the problems with such a policy. The work
overload on dermatology clinics in particular was
a major outcome of the Cancer Research
Campaign’s Mole Watcher seven-centre study.36

This has implications for policy planners. A
recent population cross-sectional study of 1600
participants aged 25–69 years and stratified by a
social deprivation score of wards within one
general practice in the UK looked at the
feasibility of targeted early detection for
melanoma using a postal questionnaire and an
invitation to screening by a consultant
dermatologist. Participants were randomly
selected from a population of 8000. A total of
1227 (77%) returned the questionnaire and 896
(56%) attended the screening clinic. Uptake was
lower for men (P<0⋅001) and skin types 3 and 4
(men only, P<0⋅001). Twenty per cent of women
and 10% of men felt nervous about attending the
clinic but only 4% were worried by the
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questionnaire. The level of agreement between
self-assessment and the dermatologist’s
assessments of risk factors was best for hair
colour (κ 0·67; sensitivity 73%; specificity, 98%).
People tended to underreport their level of risk.
Over 95% knew about at least one major sign of
skin cancer, with 54% reporting incorrect signs
of melanoma.37–41

A recent study in Leicestershire, UK, examined
the effect of the introduction of a pigmented lesion
clinic on the referral interval for patients with
melanoma presenting to their general practitioner.42

There was a significant initial reduction in the
mean referral interval following the introduction of
the clinic from 27⋅9 days (SEM –6⋅6) in 1984 to
11⋅3 (2⋅3) days in1987 (P<0⋅01). This was not
maintained over the following 7 years and rose to
a mean of 20⋅4 (4⋅4) days in 1994. This was not
significantly better than the 1985/1986 level. The
rise was the result of melanomas being referred
directly to other clinics. By 1994 only 48% of
melanomas were being referred to the pigmented
lesion clinics, compared with 70% in 1987, with
more than 50% of melanomas being correctly
diagnosed by general practitioners.

Comment
The evidence for the effectiveness of targeted
early detection by screening clinics and
dermatologists is inconclusive. The limited
evidence suggests that targeted screening for
melanoma in the UK will be hampered by
difficulties in accurately identifying the target
population. Strategies to improve skin self-
awareness rather than screening should be
developed and evaluated.

Is dermatoscopic diagnosis more accurate as
a diagnostic tool than examination by the
naked eye?

Distinguishing malignant melanoma from benign
naevus is often difficult, even for experienced

dermatologists. The macroscopic clinical ABCD
rule and the Glasgow seven-point checklist are
helpful but are often inaccurate, yielding many
false-positive and false-negative diagnoses.
A Danish meta-analysis of 11 studies reviewed
the efficacy of dermatoscopic diagnosis of
cutaneous melanoma. Dermatoscopy performed
by a trained physician was shown to increase the
diagnostic accuracy to a sensitivity of 80%.43

A French meta-analysis compared dermoscopy
with diagnosis by the naked eye. Eight of the 672
studies retrieved according to specific criteria
were included in this meta-analysis. The
selected studies represented 328 melanomas
(mostly less than 0⋅76 mm thick) and 1865
mostly melanocytic benign pigmented lesions.
For dermoscopic diagnosis of melanoma the
sensitivity and specificity ranges were 0⋅75–0⋅96
and 0⋅79–0⋅98, respectively. Dermoscopy had
significantly higher discriminating power than
clinical examination, with respective estimated
odds ratios of 76 (95% CI 25, 223) and 16 (95%
CI 9, −31) (P = 0⋅88), and estimated positive
likelihood ratios of 9 (95% CI 5⋅6, 19⋅0) and 3⋅7
(95% CI 2⋅8, 5⋅3), respectively.44

A further study to test the effectiveness of
dermatoscopic diagnosis used patients referred to
a pigmented lesion clinic by their general
practitioner. These patients had melanocytic
lesions requiring excision (using dermatological
criteria). A set of 74 sequentially observed lesions –
37 melanomas and 37 melanocytic naevi – made
up the initial set. A second set of 52 lesions – 32
melanomas and 20 melanocytic naevi – was used
to validate conclusions drawn from the original set.
The clinical features studied were appearance,
history and dermatoscopic features. Following
pathological examination, both sets of lesions
showed that the most powerful identifying effect of
the lesion was the presence of three or more
colours on examination by dermatoscopy. In the
initial set the age of the patient and the irregular
edge and largest diameter of the lesion also
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contributed to diagnosis, but these were less useful
in the second set. The sensitivity and specificity of
the three-colour dermatoscopy test for melanoma
and naevus were 92% and 51% respectively (the
predictive value of a diagnosis of melanoma if three
colours are present is 64%, and the predictive
value that the lesion will not be melanoma if less
than three colours is 85%), with the potential to
reduce minor surgical work and patient morbidity.45

Comment
The importance of the number of lesions analysed,
the percentage of melanoma lesions, the
instrument used, and dermoscopic criteria used in
each study could not be proved. This limited
evidence suggests that, for experienced users,
dermoscopy was more accurate than clinical
examination for the diagnosis of melanoma
pigmented skin lesions. This hypothesis needs
further testing in a multicentre study.

Can postgraduate medical training improve
accurate diagnosis? 

An Australian RCT evaluated the effectiveness of
a postgraduate skin cancer training programme
for improving doctors’ knowledge and clinical
practice in skin examinations and diagnosis.
Forty-one of 59 family doctors agreed to take
part in the training programme. Half were
allocated to the intervention group (those that
took part in the programme) and others were
allocated to the “waiting list status” control
group. Data were collected before and after the
programme to assess doctors’ change in
knowledge, perceived confidence and clinical
practice. The training programme involved three
sessions including information and education, a
practical session at the local melanoma clinic
and a practical surgical procedure.46

Comment
There were significant improvements in accurate
diagnosis when lesions were presented on

colour slides with accompanying case history,
and the correct management was identified.
Doctors felt very or extremely confident in their
ability to advise patients on screening frequency,
to advise on signs of skin cancer and to decide
whether changes in lesions were malignant.
Significant improvements in clinical practice
were found by recording pathology request
forms. The study suggested that it was easy to
bring about improvement in knowledge through
training but more difficult to change clinical
practice. This was essentially a pilot study and
could be a useful marker for training in general
practice. 

Implications for practice
The major implication for health promotion
practice and research for solar protection
interventions resulting from this summary is
the need for long-term community-based RCTs
using multistrategic primary and secondary
interventions across targeted populations within
communities. Such trials should use partnership
or health alliance models including partners from
health, education and workplace settings or use
existing partnerships where these are already
operational. These trials should include training
and education in general practice as well as
early detection and diagnosis outcomes.
Interventions targeted at high-risk groups could
be a discrete element of the trial, and in
particular, identification of high-risk patients. 

To date there has been a problematic gap
between the reporting of initial research studies
and the use of the data from these studies to
plan and implement long-term randomised trials.
Researchers and policy planners have not
capitalised on the results from successful early
pilot or short-term sun-protection interventions to
develop such long-term trials. It is necessary to
include behaviour change outcome measures
for each specific element of the trial as well as at
least one other outcome measure (for example
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knowledge) for primary prevention interventions.
Further research is needed to establish the link
between knowledge and behaviour in the process
of long-term behaviour change. For secondary
prevention, such trials should include behaviour
change outcome measures for populations as
well as for clinical practice where appropriate. As
global warming continues there is an urgent need
for more individuals to make long-term behaviour
(maintained) changes. Primary-care practitioners
need to be convinced that they have a role in both
the primary and secondary prevention of skin
cancers, and in identifying high-risk individuals.
Such improvements and the research required to
substantiate them will require considerable
funding. 

Key points

• There is limited evidence from systematic
reviews of population, epidemiological,
randomised, observational and case-
control studies that primary prevention
interventions have had some impact on
sun-related behaviour in the short term.

• This is substantially weakened by the
design of research studies and the lack of
published long-term RCTs. This suggests
lack of both funding and commitment to
long-term multistrategy outcome measure
studies within communities. 

• There is no evidence that the development
and implementation of public health policy
for sun protection has improved
intervention design or improved the
implementation of long-term trials following
effective pilot or short-term studies. 

• There is no evidence that funding followed
this development either. Australia has used
public policy to reduce tax on clothing,
hats and sunscreens but there is only very
limited evidence that this has changed
behaviour (i.e. use of these protectors). 

• There is a need for policies to be reviewed
and a further consideration of how they can
drive intervention development in the
long term. There is a need for multi-
methodological evaluation of such policy
implementation and effect.
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Background
Historical development and SPF
Sunscreens were first used in1928 and became
popular with those intentionally trying to gain a
suntan. They mainly filter out the wavelengths
responsible for sunburn (UVB, 280–315 nm).
Following evidence that longer wavelengths of
sunlight (UVA, 315–400 nm) are involved in the
sunburn reaction and photocarcinogenesis, UVA
absorbers have been added to most sunscreens
to widen their absorption spectra. There is
concordant evidence that sunscreens

undoubtedly protect against sunburn, but
evidence for a role in the prevention of skin
cancers is still somewhat equivocal.1,2 The
concept of a sunscreen effectiveness index
(ratio) is attributed to Schulze and Greiter, who
proposed the specific term “sun protection
factor” (SPF), and the associated method for
assessing SPF.3 SPF activity is the ratio of the
least amount of UV energy required to produce
erythema (reddening of the skin) on sunscreen-
protected skin to the amount of energy to
produce the same effect on unprotected skin.

Testing and regulation of
sunscreens
Topical sunscreens applied to the skin act by
absorbing and/or scattering incident UV
radiation (UVR). The shape of the absorption
spectrum is the fundamental attribute of a
topical sunscreen. It is expressed as the
extinction coefficient: the measure of the degree
to which the sunscreen absorbs individual
wavelengths across the terrestrial UVR
spectrum (290–400 nm). Absorption is the product
of the extinction coefficient, the concentration
of the active ingredient, and the effective
thickness of application on exposed parts of
the body.

Sunscreens are regulated for specific
formulations in most countries. In the EU, Japan,
and South Africa they are regulated as
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cosmetics and in other countries (Australia,
Canada and New Zealand) as drugs. Testing for
toxic effects is mandatory in each country.
Control in Europe is by a directive of the
European Commission (2000). This mandates
that labelling should include a full list of
ingredients in decreasing order of concentration,
and that this should be displayed on the
containers of all cosmetics that include
sunscreen formulations.4–7 Sunscreens are now
readily available in most countries during all
seasons. In Australia the availability of
sunscreens has been maximised through sales
tax exemptions and they are now available in
workplaces, schools; their use by children is
actively promoted.8–10

Paradoxical findings: problems with
use of sunscreen as a primary
prevention aim
Protecting against sun damage and reducing
the risk of sunburn and skin cancers involves
behavioural choices. Studies demonstrate that
increased use of sunscreens often means a
reduction in other photo-protective methods:
wearing of hats and protective clothing and
the use of shade (see Figure 22.1), thus
increasing net sun exposure. Most sunscreens
are made to prevent against sunburn and most
sunburn, in both children and adults, occurs
during intentional exposure to the sun.11–14 The
use of sunscreens, including those with high
SPFs, during intentional exposure has been
found to have little effect on the occurrence of
sunburn.15–17 This is concordant with the
results from surveys of beachgoers which
suggest that increased overreliance on
sunscreens reduces the use of other
protective measures.  Individuals seem to
balance protective behaviours according to
personal motivation and characteristics and
the desire for a suntan.18–24 

Intended and actual sun protection
from sunscreens
There is some evidence that the numerical
measure of protection indicated on the product
pack is generally higher than that achieved in
practice. The photoprotection of sunscreens (the
SPF) is measured by photo-testing in vivo at
internationally agreed levels of thickness of
application 2 mg/cm2. To receive the SPF quoted
on sunscreen packaging, an individual would
need to use 35 ml of sunscreen for total body
surface protection. Studies have demonstrated
that individuals are more likely to use
0·5–1·5 mg/cm2 and that most users get, in
protective terms, the benefit of between one-
quarter and one-half of the product.25 Individuals
get sunburnt because they use too little sunscreen,
spread it unevenly, miss parts of the body surface
exposed to the sun and because sunscreen is
rubbed or washed off. Thus, individuals’ use of a
sunscreen makes a difference in how effective
sunscreens are in the prevention of sunburn and
explains why sunburn still occurs even with higher
SPF sunscreens. If individuals want to be supine in
the sun for long periods of time (hours) then it is
recommended that SPFs of 20–30 or higher are
necessary. Sunscreens need to be applied evenly
30 minutes before going out in the sun. They need
to be reapplied at regular intervals as much is
washed off by swimming and other water sports
and by any abrasive action particularly from sand
on the beach.25

Possible drawbacks of sunscreens
No published studies have demonstrated toxic
effects of sunscreens in humans. Case reports
suggest there is an increase in the frequency of
photocontact dermatitis among patients who are
frequent sunscreen users and who have
photodermatoses such as polymorphic light
eruption. There is no evidence that sunscreen
use affects vitamin D levels.25 Using sunscreen
does not cause adverse effects on reproduction

286

Evidence-based Dermatology



or fetal development, although some effects
have been seen with high oral doses of
sunscreen ingredients in animal models. In some
experimental conditions topically applied
sunscreen (in the absence of UVR) affects the
immune system but most toxicity studies have
shown that the active ingredients in sunscreens
are safe when applied topically at recommended
concentrations. DNA damage has been reported
in one study.25

Search strategies
Searches of Medline, PubMed and the Cochrane
Library was carried out using “sunscreen” as a
key word and searching for appropriate meta-
analyses and randomised controlled trials
(RCTs). Health education and promotion journals
were also searched. This search located the
International Agency for Research on Cancer
(IARC) meta-analysis of sunscreen use.25

Outcome measures
Ideally, the main outcome measure of studies
addressing sunscreen use and cancer risk
would be numbers of incident cancers in those
using sunscreens compared with those not using
sunscreens. However, this is unrealistic because
of the long latency period for a skin cancer to
develop and the relative rarity of such events.
Surrogate outcome measures such as reported
protective behaviour are therefore often used in
studies. Intermediate outcomes such as
incidence of actinic keratoses or reduction in
naevi are also used as short-term surrogates for
longer term skin cancer risk. All of these
surrogate measures have their problems. There
are many confounding factors when assessing
sunscreen use. Many studies use behaviour (for
example, reported use of suncreen or sun
avoidance) as the outcome measure. The data
may still be unreliable as recall of use is not
necessarily accurate and other protective
measures are confounding factors. Lack of

specificity of outcome measures remains
problematic. 

QUESTIONS

Can the use of sunscreen prevent cutaneous
melanoma?

Efficacy
There are no reported RCTs or cohort studies on
the use of sunscreens and the risk for cutaneous
melanoma. There are a total of 15 case-control
studies26–40 (see Table 23.1). In attempting to
assess the evidence from these it is important to
note that these studies use very different
populations and different cultural groups. This
analysis does not compare like with like: each
uses a different study design, has different terms
of reference and uses different methods for data
collection. The term sunscreen is variously
described and does not refer to one category.
Sun lotion, sun-tanning oil and sun protection
factor are used throughout these studies. This
makes it particularly difficult to assess the
reported results unless these terms were clearly
defined to study participants, or confounding
factors accounted for, as part of the data
analysis process. Overall, however, these
studies showed on overall low prevalence of
sunscreen use (see Table 23.1)

Klepp and Magnus (1979)26, Graham et al.
(1985)27 and Herzfeld et al. (1985)28 reported an
increased risk between sunscreen use and
melanoma with Graham et al. reporting an
increased risk particularly in males. Beitner et al.
(1990)29 reported increased risk for those who
used sunscreens “often” or “very often”. This
study controlled for age, sex and hair colouring.
Elwood and Gallagher (1999)30 assessed the
relationship between phenotype, history of sun-
tanning and sunburn, exposure to sunlight and
the risk for melanoma in four western provinces
of Canada. Analysis of a subset of cases of

287

Do sunscreens reduce the incidence of skin cancers?



288

Evidence-based Dermatology

Table 23.1 Case-control studies of sunscreen use and risk for cutaneous melanoma

Population Type of cases/ No. cases/ Exposure RRa (95% CI) Comments Reference

place/date controls controls

Norway 1974–75

USA 1974–80

USA 1977–79

Sweden 1978–83

Canada 1979–81

Australia

1980–81

USA 1981–86

Denmark

1982–85

Australia

1987–94

78 cases

131 controls

404 cases

521 controls

324 male

trunk melan-

oma cases

415 controls

523 cases

505 controls

369 trunk and

lower limb

melanomas

369 controls

507 cases

507 controls

452 cases

930 controls

474 cases

926 controls

50 cases

156 controls

Sometimes,

often or almost

always use sun

lotion/oil

Used sunscreen

Used suntan

lotion

Always used

“suntan lotion”

Often used sun

protection

agents

Used sunscreen

almost always

Used

sunscreens ≤

10 years

Always used

sunscreens

Always used

sunscreens

Always used

sunscreens

M 2·8b (1·2–6·7)

F 1·0b (0·42–2·5)

T 2·3b (1·3–4·1)

M 2·2b (1·2–4·1)

M 1·7 (1·1–2·7)

F “no added risk”

2·6b (1·4–4·7)

Not significant after

control for “tendency

to sunburn and

water sports”

1·8b (1·2–2·7)

1·1 (0·75–1·6)

1·1 (0·71–1·6)

All cutaneous

melanoma 0·62b

(0·49–0·83)

Superficial

spreading melanoma

(SSM) 0·43 (CI not

available)

1·1b (0·8–1·5)

2·2 (0·4–12) on

holidays

Elevated risks

among males only.

Sunscreens not

differentiated from

“sun lotions”.

Elevated risks

among males only

“Suntan lotions”

and “sunscreens”

not differentiated

in questionnaire

Highest risk in

those using sun-

screen “only for

first few hours”

RR,1·62 (1·04–2·52)

Study involved

only women aged

25–59 at

diagnosis. CI

estimated. RR for

SSM adjusted for

host factors and

sun exposure

Klepp and

Magnus

(1979)26

Graham

et al.

(1985)27

Herzfeld

et al.28

(1993)

Beitner

et al.29

(1990)

Elwood and

Gallagher30

(1999)

Holman

et al.31

(1986)

Holly

et al.32

(1995)

Osterlind

et al. (1997)33

Whiteman

et al. (1997)34

Hospital cases 

Other cancer

controls

Hospital cases

Other cancer

controls

Population cases

and controls

Hospital cases

Population controls

Population cases

and controls

Population cases

and controls

Population cases

and controls

Population cases

and controls

Population cases

Controls from same

(Continued)



melanoma on intermittently exposed sites (trunk
and lower limbs) and controls provided
information about the use of sunscreens on these
sites during outdoor activity. Risk for those
reporting sunscreen “almost always used” was
very similar to that of those using sunscreen
“sometimes”. Those using sunscreen only in first
few hours had increased risk after adjustment for
hair, eye and skin colouring and propensity to
burn.

Holman et al, (1986)31 found that those who had
used sunscreens for less than 10 years did not
have a reduced risk for cutaneous melanoma:
risk was not reduced for those who had used
sunscreens for 10–15 years. Frequency of use
did not appear to be related to risk. This study
did find a positive relationship between the use
of sunscreen and the risk for cutaneous
melanoma but in the absence of control for
pigmentary traits and sun sensitivity. Sunscreens
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Population Type of cases/ No. cases/ Exposure RRa (95% CI) Comments Reference

place/date controls controls

Sweden 1988–90

Spain 1989–93

Spain 1990–94

Europe 1991–92

Austria 1993–94

Sweden 1995–97

All children 

< 15

400 cases

640 controls

105 cases

138 controls

116 cases

235 controls

418 controls

438 controls

193 cases

319 controls

571 cases

913 controls

Almost always

used

sunscreens

Always used

sunscreens

Used sunscreen

Ever use psora-

len sunscreens

Ever use

sunscreen

Often used

sunscreen

Always used

sunscreen 

Used

sunscreens to

spend more

time sunbathing

0·7 (0·1–6·0) at

school

Trunk 1·4 (0·6–3·2)

Other sites 2·0

(1·1–3·7)

0·2 (0·04–0·79)

0·48 (0·34–0·71)

2·3 (1·3–4·0)

1·5 (1·1–2·1)

M 1·8 (1·1–2·7)

F 1·3 (0·87–2·0)

3·5 (1·8–6·6)

1·8 (1·1–2·9)

8·7 (1·0–76)

No information on

duration of use

Inadequate

description of

measurement of

sunscreen use

Highest risk for

sun-sensitive

subjects using

sunscreens to tan:

RR, 3·7 (1·0–7·6)

Westerdahl

et al.

(1995)35

Rodenas

et al. (1996)36

Espinoza-

Arranz et al.

(1991)37

Autier et al.

(1995,

1997b)38

Wolf et al.

(1998)39

Westerdahl

et al.

(2000)40

school

Population cases

and controls

Hospital cases

Hospital visitors

Hospital cases and

controls

Hospital cases

Neighbourhood

controls

Hospital cases and

controls

Population cases

and controls

a Relative risk estimates adjusted for phenotype and sun-related factors where possible
b Crude relative risk ratio only available



were not available in Australia when the subjects
in this study were younger and therefore they
were unable to use them at a time when they may
have given protection.

Holly et al. (1995)32 found that women who
reported “almost always” using sunscreens had
a lower risk for cutaneous melanoma than those
who reported that they “never” used sunscreens.
After controlling for superficial spread of
melanoma, sun sensitivity and sunburn history
before the age of 12 years the risk for women
"almost always" using was lower than for those
“never" using. The authors concluded that
sunscreen use was strongly protective against
melanoma. This study showed that the highest
level of risk was for women with the least
exposure after controlling for sun sensitivity.

Osterlind et al. (1988)33 found that compared to
those who "never" used sunscreens, a small non-
significant increase in risk was seen for those
who had used them for less than 10 years, or for
those using for more than 10 years. Frequency of
use was not associated with the risk of
melanoma among those “always using” against
those who "hardly ever used" or “never used".
Effective sunscreens were not available to the
study group in their youth.

Whiteman et al. (1997)34 found, after controlling
for tanning ability, freckling and number of naevi,
those who had "always" used sunscreens while
on holiday had a non-significant elevated risk for
cutaneous melanoma compared to those not
using sunscreens. The use of sunscreens at
school was associated with a non-significant
reduced risk. The RRs have very wide
confidence intervals in this study (only 11
"always" used on holiday and only two reported
sunscreen use at school).

Westerdahl et al. (1995)35 found, after controlling
for history of sunburn; history of sunbathing;
number of raised naevi; freckling and hair colour,

those "almost always" using sunscreen had
similar risk estimates to those "never" using in
both men and women. Risk for use before age
15, at age 15–19 and at age 19 years reported
elevated odds ratios at each stage similar to
those of people "always using" sunscreens. Risk
for melanomas of the trunk were similar to that
found for melanomas of the extremities, and
head and neck, after adjustment for sunburns,
frequent sunbathing, freckling and naevi.

Rodenas et al. (1996)36 reported that the use
of sunscreen appeared to protect against
melanoma and that risk was strongly associated
to the sensitivity of the skin to the sun (relative
risk of 2·0) for those who always burned. This
study failed to give a description of how
sunscreen use was measured. Espinoza-Arranz
et al. (1999) found similar results.37

Autier et al. (1995 and 1997)38 found that those
who had "never" used psoralen-containing
sunscreens had an increased risk for cutaneous
melanoma after controlling for age, sex, hair
colouring, and number of weeks spent in sunny
climes each year. An elevated risk was found
particularly among those who reported no
history of sunburn. Use of psoralen-containing
sunscreens, however, was not common. Those
“ever” using these sunscreens (psoralen) also
had increased risk after adjustment for some
factors compared to those “never” using.
Increased risk was reported for those using
sunscreens and those having light or dark hair.
Sensitive and sun-insensitive participants
showed an increased risk with the use of
sunscreens. The authors concluded that use of
sunscreen tended to be associated with higher
risk for cutaneous melanoma among sunbathers.
Highest risk was for those using sunscreen and
who had no history of sunburn after age 14 years.
The use of clothing, rather than sunscreen,
appeared protective. It was the use of sunscreen,
particularly in UVA as well as UVB light, that was
found to associated with increased risk.
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Wolf et al. (1998)39 reported "often used"
sunscreen had a significant higher risk for
melanoma compared to “never used” (study
controlled for skin colouring, sunbathing and
history of sunburn). The authors concluded that
use of sunscreen did not prevent melanoma.

Westerdahl et al. (2000)40 reported a significantly
increased risk for melanoma for regular use
(always used) of sunscreen after adjustment for
hair colour, history of sunburns, frequency and
duration of sunbathing. Risk was significantly
increased among those using sunscreens with an
SPF less than 10 compared with those who did
not use sunscreens and for those with no history
of sunburn when they used sunscreens. The risk
was even higher for those using sunscreen to
increase sunbathing time (deliberate exposure).
In an analysis of subsites, risk was significantly
increased only for melanoma of the trunk.

The following studies could be assessed as
supporting a positive association between
sunscreen use and risk of cutaneous melanoma
but this tentative conclusion should be viewed
cautiously.26–29,38–40 Confounding factors such as:
sunscreen use, sun exposure, sun sensitivity, a
history of sun-related neoplasia and sun-protective
behaviour such as the use of protective clothing,
staying indoors or seeking shade were problematic
in these studies. There was idiosyncratic reporting
of these confounding factors casting doubt on the
significance of the results.

Three studies30,31,33 reported no increased risk for
use of sunscreen and cutaneous melanoma with
non-significant increase being reported in one
study.34 Three studies reported sunscreen as
protective against cutaneous melanoma.34,36

Studies that have assessed naevus count as
an indicator of melanoma risk
One study using naevi count as an intermediate
endpoint showed that the median number of

new naevi in Caucasian children was reduced in
the sunscreen users. Sunscreen was more
effective in preventing naevi in children who
freckled than in those who did not.41 Difference
in exposure time was not a significant variable.
One cohort study42 showed increasing naevi
development with sunscreen use. Further
analysis showed that this was because children
who used sunscreen had longer cumulative
exposure time but no data were available to
support this conclusion. The cross-sectional
study43 reported that the use of summer
sunscreen reduced the number of sunburns but
was not associated with annual sun exposure or
with naevi number or density. This study was
criticised for not reporting all data.

Studies using naevus count as an outcome do
not provide any conclusive evidence about the
relationship between the use of sunscreen
and reduced naevi and thus reduced risk
for cutaneous melanoma. In all studies the
confounding variables and lack of reported data
were problematic. A consistent finding of all
these studies was the link between cumulative
exposure and risk.

Comment on sunscreen use and
melanoma risk
Some studies demonstrate a positive association
between sunscreen use and risk for cutaneous
melanoma whereas others do not. Many
confounding factors prevented any firm
conclusions as to the possible protective or
harmful effect on the use of sunscreens. The
most likely reason for an apparently increased
risk is that individuals who use sunscreen stay in
the sun longer because they falsely believe that
sunscreen protects them. This needs further
research, particularly to clarify knowledge and
attitudes to suntanning, sunscreen use and
knowledge of skin cancer. It would seem that
individuals intent on gaining a suntan use
sunscreens to give themselves more time in the
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sun without sunburn. Reducing their risk of
cancer is a secondary motive. Risk is also
related to phenotype and history of sun exposure
and sunburn. There is equivocal evidence about
the use of sunscreen and the use of other photo-
protective measures. Further research is needed
to assess these factors in long-term randomised
studies with specific target groups. Such
research needs to include a formative stage that
seeks to explore knowledge and attitude to
sunscreen use and other photo-protective
measures. This information will enable specific
outcome objectives to be developed for each
aspect of the study, thus reducing confounding
factors. There is a need for an agreed definition
of “sunscreen use” and specific definition and
description of such use: how, when and what
SPF is used in specific situations.

Can the use of sunscreen reduce the risk of
basal cell carcinoma (BCC) and squamous
cell carcinoma (SCC)?

The Nambour Skin Cancer Prevention Trial (a
randomised study exploring risk of both SCC and
BCC) demonstrated that sunscreen use could be
significant in reducing the risk of SCC.44 This was
a complex trial including 1850 residents aged
20–69. They were invited to use a daily
application of SPF 16 sunscreen and use 30 mg
of beta-carotene supplement in the prevention of
skin cancer; 1647 attended baseline assessment
that included a cancer risk factor assessment
and a full skin examination by a dermatologist.
Any detected skin cancers were removed at the
start of the study. Out of these 1647 residents,
1621 agreed to take part in the study. They were
randomised to one of four study groups,
sunscreen and beta-carotene; sunscreen and
placebo; no sunscreen and beta-carotene; and
no sunscreen and placebo. The participants
attended a clinic every 3 months to receive new
sunscreen and beta-carotene. The weight of the
sunscreen returned to these clinics every three
months was recorded. A random subgroup of

sunscreen users kept a 7-day diary on three
occasions to record their frequency of sunscreen
application and sun exposure. Dermatologist
examinations were given at these visits and any
cancers removed and recorded. No protective
effect for prevention of SCC was found in the
beta-carotene group. Sunscreen use was
analysed for all groups, regardless of beta-
carotene use as no interaction was seen between
the two interventions (sunscreen and beta-
carotene). A total of 28 new SCCs were detected
in the group given sunscreen and 46 in those not
given sunscreen (RR, 0·61; 95% CI 0·50–1·6) a
statistically significant difference. The authors
concluded that sunscreen use could be of
significant benefit in protecting against SCC. No
placebo sunscreen was used and the results
need to be interpreted with caution because the
comparison group was not ideal, reducing the
power of the study to detect an effect of daily
sunscreen use. Green et al. (1999)45 subsequently
reported that solar exposure of those given
sunscreen did not differ from those not given
sunscreen. The prevalence of sunburn was lower
for those receiving sunscreen to those not
receiving it (tested on a random sample of
participants wearing photosensitive badges). The
findings suggest that the reduction of incidence
of SCC seen in the group using sunscreens was
probably due to the attenuation [sic thinning] of
the UVR by the sunscreen rather than in
behaviour change (reducing time in the sun).
Higher factor sunscreen use, especially for older
people, may not result in them spending longer
time in the sun.

A cohort study by Grodestein et al. (1995)46

reported that sunscreens used over a 2-year
period by women who spent 8 or more hours per
week in the sun was not protective by
comparison with no use of such agents (RR 1·1;
95% CI 0·83–1·7).

Timing of exposure to UVR was a significant risk
factor for SCC in a case-control study by Pogoda
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and Preston-Martin (1996).47 There is little
evidence that sunscreen use protects against
BCC. Some patients may have been advised to
use sunscreens following diagnosis, which may
have confounded results. Following diagnosis of
SCC, use of sunscreen was examined
retrospectively in three age groups: 8–14, 15–19
and 20–24 years. Those in the 8–14 group who
had used sunscreens seemed to have a slightly
reduced risk of SCC (RR 0·61; 95% CI 0·82–4·4)
not statistically significant. Those using
sunscreen in the 15–19 age group had a relative
risk of 1·9 (95% CI 0·82–4·4) and those in the
20–24 group had a risk of 0·99 (95% CI
0·44–2·2). No strong protective effect of
sunscreens was found.

One cohort, Hunter et al. (1990)48 and one case-
control study by Kricker et al. (1995)49 reported
increased risks for BCC in sunscreen users. No
significant association between sunscreen use
and cancer risk was observed in one cohort and
one case-control study of SCC50, one of SCC and
BCC of the skin or one case-control study of SCC
of the vermilion border of the lip.47 Confounding
of sun sensitivity and exposure were present in
these studies, as in previously described
studies.

Kricker et al.49 found that subjects who had used
sunscreens for at least half the time spent in the
sun 1–9 years prior to diagnosis had a higher
relative risk for BCC than those who had never
used sunscreens or had used them less than half
the time (RR 1·8; 95% CI 1·1–2·9). This risk
persisted after adjustment for age, sex, ability to
tan and site of lesion. No change in RR was
found for those who had used sunscreens more
than half the time in the 1–9 years, prior to
diagnosis (RR 1·1; 95% CI 0·69–1·7) in
comparison to those who had not used
sunscreens or who had used them for half the
time. Few subjects had access to sunscreens
11–30 years before diagnosis.

Studies that have used intermediate end
points such as incidence of solar
keratoses as markers for basal and
SCCs risk
Actinic (solar) keratoses are a risk factor for BCC
and a precursor lesion for SCC. They are related
to solar exposure and phenotype. The rate of
development for SCC is low and many regress
spontaneously, especially when exposure to
UVR is reduced. These lesions have therefore
been used as an intermediate endpoint in
studies on the use of sunscreens in the
prevention of SCC.47,51 The Maryborough Trial in
Australia51 assessed whether the daily use of
sunscreen had any effect in reducing the
development of actinic keratoses in those
already having these. This was a short-term
study using a placebo and included body site
examination and diaries to record the time of day
patients applied sunscreen. Those using placebo
had greater mean increase in the number of
keratoses during the study (1·0 ± 0·3 SE) than
those given sunscreen (0·6 ± 0·3; RR 1·5; 95% CI
0·81–2·2). Fewer new keratoses were found in
the sunscreen group (1·6 versus 2·3 lesions per
subject; RR 0·62; 95% CI 0·54–0·71). After
controlling for sex and sun sensitivity, the likely
remission of keratoses (those with keratoses at
the start of study) was greater for the sunscreen
group (25% versus 18% initial lesions
regressing: RR 1·5, 95% CI 1·3–1·8.51

Comment on sunscreen use and BCC
and SCC
There is no conclusive evidence that sunscreen
protects against either SCC or BCC and there is
some limited evidence to suggest that risk may
increase with sunscreen use. However, these
non-randomised studies had confounding
variables that make it difficult to be conclusive
about such evidence.

Although the Maryborough acitinic keratoses
trial51 was a short-term trial, the confounding
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factors were well accounted for. The study
suggests that sunscreen can prevent the
development of new actinic keratoses. Further
research is required to provide conclusive
evidence of these results.

Do multistrategy interventions increase
intention to use sunscreens as a protective
measure for reducing the risk of melanoma
and non-melanocytic skin cancers?

A number of studies have assessed the
effectiveness of targeted sun protection interventions
combined with sunscreen use.52–79 Sunscreen use is
only one of many outcome measures in these
multistrategic interventions targeted at specific
groups or to communities in general but was
reported separately. Seven studies54,55,60,61,68,71,72

were conducted in schools; four at beaches52,57,63,69;
two at pools52,75 and three in other recreational
settings.62,65,67; There were two studies in the
workplace69,72; and two in clinical/medical
settings.58,61 There was one study in the tourist
industry53 and four multicomponent community
studies.56,66,70,73 Most studies were short term and
aimed at improving sun-protection behaviour among
specific high-risk groups, including children, young
people, beachgoers, outdoor workers and patients
with non-melanoma skin cancers.

In the main the studies used interactive
educational presentations and communication
strategies including peer-led programmes, role
modelling, parental activities and materials
aimed at increasing knowledge, including
specific recommendations for sunscreen use.
Interventions to enable policy change such as
developing social and physical environments
(shaded areas) for sun protection were the focus
of three interventions.52,60,73 Parental activities62

and home activities61 were the focus of two
interventions. Medical interventions mainly used
information giving to raise awareness of primary
and secondary prevention of skin cancer.56,58,60

More complex community interventions used
incentives for beach guards, booklets52,56,61,
primary and secondary prevention information
and education,66,73–76,79 and in schools.54,55,67,71,73

Twenty-two studies, quasirandomised and
longitudinal studies reported on at least one
outcome measure with regard to sunscreen use;
proxy measures for behaviour were used in
some studies (for example, the intention to use
sunscreen). Eleven out of sixteen targeted
interventions were successful in increasing
knowledge and behaviour52,54,56,59,61–64 and six
were successful in increasing solar potection,
either the use of shade, staying out of the sun or
the use of clothing52–59,62,64,68,73 and increased
sunscreen use.52,54,56–58,62,64,65,66–69 The duration
and intensity of the intervention affected the
success of the intervention. Successful
interventions were longer, had multiple
components or were supported by broader
community initiatives.

Other reported successful educational
intervention strategies were those intended to
increase the perception of risk for developing
skin cancer. Strategies that involved showing
young people computer photoimages of their
own faces with superimposed ageing and
images of skin lesion were successful in
improving both the frequency of sunscreen use
and the application of sunscreen.65

An intervention for outdoor workers increased
the use of sun protection but the use of
sunscreen was not reported separately.69 The
impact of an intervention at swimming pools in
which clients were given incentives and exposed
to role modelling of lifeguards is unclear,
although the authors reported that the sun-
protection score was improved when two or
more sun-protection measures were taken
together, with no change in the mean quantity of
free sunscreen used at pools.52
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There have been six reported community
interventions aimed at improving knowledge of
skin cancer, encouraging the use of protective
clothing and sunscreen use74–79 Experience
suggests that they require long-term funding,
commitment and evaluation. Cross-sectional
population surveys included the “Slip, Slap,
Slop” and “SunSmart” campaigns in Australia74,75;
“Sun Awareness” in Canada76; UVR index
forecasting in the US71; the Melanoma and Skin
Cancer Detection and Prevention programme in
the US72; and the Falmouth Safe Skin Programme
in the US.77 These were aimed at improving
community knowledge about skin cancer and
sun protection, and included mass media
components, distribution of educational leaflets,
the development of school curriculum for sun
protection and sometimes partnership working in
locality settings. Five of these large-scale
community interventions had a positive impact
on sunscreen use at population level.74–79 The
UVR index study reported no effect on
sunscreen use but sunscreen use was
associated with increased awareness of weather
forecasts.71,72

Comment on multifacet strategies
to increase sunscreen use and sun
protective behaviour
These multistrategic interventions are the most
difficult to interpret collectively because of the
plethora of outcome objectives. They remain
difficult to design and require substantive
formative research to appropriately determine
specific behavioural outcome measures for
each target group and for the selection of
educational strategies for delivering the
intervention. Those reporting indicate that
interactive educational strategies are the most
effective for increasing solar protection scores.
Campaigns over time have the best outcome for
increasing knowledge about skin cancer and
use of sunscreens.

Implications for clinical practice
• There is little good evidence that sunscreens

reduce the risk of cutaneous melanoma. 
• There is some evidence that sunscreen use

may inadvertently increase risk because it
may encourage longer periods in the sun.

• There is no clear evidence that sunscreen
use decreases the incidence of BCC.

• There is some evidence that sunscreen use
can decrease the incidence of actinic
keratoses and SCC.

Educational messages are needed to ensure:

• that sunscreens are not used as the first or
only choice for skin cancer prevention

• that sunscreens are not used as a means of
extending total sun exposure (i.e. sunbathing
and suntanning).

• that sunscreens are not used as a substitute
for clothes on body sites that are not usually
exposed, such as the trunk and buttocks.

• the daily use of sunscreen with a high SPF
(> than 15) on areas of the body that are not
usually exposed areas is recommended for
those in areas of high isolation who work
outdoors or undertake regular outdoor leisure
pursuits

• daily use of a sunscreen can reduce actinic
keratoses and SCC.

In addition:

• Protecting children against solar exposure
during childhood is more important than at
any time in life.

• Using photo-protective clothing, hats and
shade is essential. Parents, carers, schools
and leisure organisations need to encourage
and promote knowledge about sun-protective
behaviour.

• Primary prevention interventions should first
and foremost promote hats with as wide a
brim as possible to protect the head, neck
and face (see Chapter 22).
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• Shade should be promoted as protective
whenever possible, including avoiding
outdoor activities between 11 am and 3 pm.

Recommendations for future
research

• Future research should seek to understand the
role of sunscreens in the prevention of skin
cancers and the role of UVR in the causation of
these diseases, the dose–response relationship,
the dose rate and pattern of delivery on risk and
the action spectrum for each effect.

• RCTs should be conducted in adults to
evaluate whether a reduction in late-stage
exposure to UVR can reduce the incidence of
cutaneous melanoma and precursor lesions
such as clinically atypical naevi.

• In children, studies are needed to evaluate
whether a reduction in early-stage exposure
to UVR can reduce the prevalence of
acquired naevi, the precursor of cutaneous
melanoma and SCC.

• Trials should ideally include a quantitative
assessment of solar exposure and an
evaluation of the various methods for
reducing solar exposure – sunscreens,
clothing and sun avoidance.

• As sunscreens are increasingly used on
children, an evaluation of their safety for long-
term use is needed.

• There is a need to evaluate whether the
qualitative rating of the potential function of
sunscreens against UVR, such as low,
medium, high and ultra-high, rather than SPF,
would promote appropriate use of sunscreens.

• There is a need to better understand the role
of the mechanisms of skin cancer aetiology
and how sunscreens might affect this.
Intermediate endpoints (for example, naevi
and biochemical markers of carcinogenesis
such as DNA damage and p53 mutations)
could be studied to assess their relationship
to sunscreen use.

• Researchers in health promotion need to
develop qualitative and quantitative methods
for measuring sunscreen use in order to
identify major confounding variables such as
sun sensitivity and sun exposure.

• There is a need to be able to measure, in the
field, how much protection is provided by
sunscreens at various sites on the skin.

• There is a need to understand how efficiently
individuals use sunscreen. This would enable
manufacturers to develop sunscreens that
achieve adequate protection against UVR
when in common use.

Conclusions
In the past 20 years, promoting the use of
sunscreens has been the main focus of primary
prevention for skin cancer together with
photo-protective clothing and shaded areas.
This summary demonstrates that health promoters
across all settings, including primary care and
hospital settings, need to re-think their sun
protection promotion.

There is inadequate evidence in humans as to
whether topical use of sunscreen has a
preventative effect against cutaneous malignant
melanoma and BCC of the skin and there is
limited evidence for a protective effect against
SCC of the skin. There is, however, good
evidence that sunscreen prevents SCC of the
skin induced in mice by solar-simulated radiation.

The review supports the hypothesis that the
topical use of sunscreens reduces the risk
of sunburn in humans and probably prevents
SCC of the skin when used during intentional
sunbathing. There is inconclusive evidence
about the cancer preventive effects of topical
use of sunscreens against BCC and cutaneous
melanoma. It seems that sunscreen can extend
intentional sun exposure (sunbathing and sun
tanning) and that this increased exposure may
subsequently increase the risk for cutaneous
melanoma.
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It is essential that the main educational message
promoting long-term changes to attitude and
behaviour in the sun should focus on the use of
photo-protective clothing and shade;
sunscreens should be promoted as an extra
protective measure, after the use of clothing
and shade. There should be very positive
messages about the use of sunscreen including
application and re-application at regular
intervals. This will prevent individuals from
having a false sense of security engendered by
the use of sunscreens, particularly for intentional
suntanning behaviour.

Promoting the use of photo-protective clothing
and shade remains the most effective way to
prevent against unintentional exposure. It is
imperative that policy includes the development
of shaded areas in communities and on
beaches, even in temperate climes. Sunscreens
may give a false sense of security about
protection, putting individuals at increased risk
for sun exposure and thus for cutaneous skin
cancers.

Communication and appropriate efficacious
delivery of messages intended to change
behaviour remain the main goal point of long-term
randomised studies across communities. This is
very important as we face the threat of continued
global warming. This will be a challenge for all in
public health and health promotion.

References
1. Shaath NA. Evolution of modern sunscreen chemicals. In:

Lowe NJ, Shaath NA, Pathak MA, eds. Sunscreens,

Development, Evaluation and Regulatory Aspects. 2nd

edition. Cosmetic Science and Technology Series

1997;15:3–33.

2. Bestak R, Barneston RS, Neath MR, Halliday GM.

Sunscreen protection of contact hypersensitivity

responses from chronic solar-simulated ultra irradiation

correlates with the absorption spectrum of the sunscreen.

J Invest Dermatol 1995:105;345–51.

3. Schulze R. Some tests and remarks regarding the

problem of sunscreens that are found on the market (in

German). Parfum Kosmet 1956;37:310–16.

4. Quinn AG, Diffey BL et al. Definition of the minimal

erythema dose used for diagnostic phototesting. Br J

Dermatol 1994;131:56–9.

5. Lock-Anderson J, Wulf HC Threshold level for

measurement of UV sensitivity: Reproducibility of

phototest. Photodermatol Photoimmunol Photomed

1996;12:154–61.

6. Janousek A. Regulatory aspects of sunscreens in Europe.

In: Lowe NJ, Shaath NA, Pathak MA, eds. Sunscreens,

development, evaluation and regulatory aspects. 2nd

edn: Cosmetic Science and Technology Series

1997;215–25.

7. Fukuda M, Takata S. The evolution of recent sunscreens.

In: Altmeyer P, Hoffmann K, Stuker M, eds. Skin Cancer

and UV Radiation. Berlin: Springer-Verlag 1997:265–76.

8. Australian/New Zealand Standards. Sunscreen products –

Evalaution and Classification. Homebush Standards,

Australia; Wellington Standards; New Zealand, 1998.

9. Health Canada. Regulatory Strategy for Pharmaceutical

Products with Photo- Co-carcinogneic Potential. Ottawa:

Therapeutic Products Programme, 1999.

10. European Commission. Directive 76/78 Guidelines for

testing of cosmetic ingredients (SCCMF), 1976.

11. Hill D, White V, Marks R et al. Melanoma prevention:

Behavioural and non-behavioural factors in sunburn

among and Australian urban population. Prev Med

1992;21:654–69.

12. McGee R, Williams S, Cox B, Elwood M, Bulliard JL.

A community survey of sun exposure, sunburn and sun

protection. NZ Med J 1995;108:508–10.

13. Melia J, Bulman A. Sunburn and tanning in a British

population. J Public Health Med 1995;17:223–9.

14. Autier P, Dore AU JF, Cattaruzza MS et al. Sunscreen use,

wearing clothes, and number of nevi in 6–7 year old

European children. J Natl Cancer Inst 1998;90:1873–80.

15. Wulf HC, Stender IM, Lock-Andersen J. Sunscreens used

at the beach do not protect against erythema: A new

definition of SPF is proposed. Photoderm Photoimmunol

Photo Med 1997;13:129–32.

16. Autier P, Dore JF, Negrier S et al. Sunscreen use and

duration of sun exposure: A double blind randomised trial.

J Natl Cancer Inst 1999;91:1304–9.

297

Do sunscreens reduce the incidence of skin cancers?



17. McCarthy EM, Ethridge KP, Wagner JF Jr. Beach holiday

sunburn: The sunscreen paradox and gender differences.

Cutis 1999;64:37–42.

18. Hill D, White V, Marks R, Borland R. Changes in sun-

related attitudes and behaviours, and reduced sunburn

prevalence in a population at high risk of melanoma. Eur

J Can Prev 1993;2:447–56.

19. Baade PD, Balanda KP, Lowe JB. Changes in sun

protection behaviours, attitudes and sunburn in a

population with the highest incidence of skin cancer in the

world. Cancer Detect Prev 1996;20:566–75.

20. Rivers JK, Gallagher RP. Public education projects in skin

cancer: Experience of the Canadian Dermatology

Association. Cancer 1995;75(Suppl.):661–6.

21. Miller RW, Rabkin CS. Merkel cell carcinoma and

melanoma: Etiological similarities and differences.

Cancer Epidemiol Biomarkers Prev 1999;8:153–8.

22. Lombard D, Neubauer TE, Canfield D, Winett RA.

Behavioural community intervention to reduce risk of skin

cancer. J Applied Behav 1991;24:677–86.

23. Gooderham MJ, Guenther L. Sun and the skin: Evaluation

of a sun awareness program for elementary school

students. J Cutan Med Surg 1999;3:230–5.

24. Cockburn J, Thompson S, Marks R, Jolley D, Schofield D,

Hill D. Behavioural dynamics of a clinical trial of

sunscreens for reducing solar keratoses in Victoria,

Australia. J Epidemiol Community Health 1997;51:716–21.

25. IARC 2001 Handbooks of Cancer Prevention. Vol. 5

Sunscreens. Lyon, France: IARC Press.

26. Klepp O, Magnus K. Some environmental and bodily

characteristics of melanoma patients. A case-control

study. Int J Cancer 1979;23:482–6.

27. Graham S, Marshall J, Haughey B et al. An inquiry into the

epidemiology of melanoma. Am J Epidemiol 1985:122: 606–19.

28. Herzfeld PM, Fitzgerald  EF, Hwang SA, Stark A. A case-

control study of malignant melanoma of the trunk among

white males in upstate New York. Cancer Detection Prev

1993;17:601–8.

29. Beitner H, Norell SE, Ringborg U, Wennersten G, Mattson

B. Malignant melanoma: Aetiological importance of

individual pigmentation and sun exposure. Br J Dermatol

1990;122:43–51.

30. Elwood M, Gallagher RP. More about: Sunscreen use,

wearing clothes and number of nevi in 6–7 year old

European children. J Natl Cancer Inst 1999;91:1164–6.

31. Holman CDJ, Armstrong BK, Heenan PJ. Relationship of

cutaneous melanoma to individual sunlight exposure

habits. J Natl Cancer Inst 1986;76:403–14.

32. Holly EA, Kelly JW, Shpall SN, Chiu SH. Number of

melanocytic nevi as a major risk factor for malignant

melanoma. J Am Acad Dermatol 1987;17:459–68.

33. Osterlind A, Tucker MA, Stone BJ, Jenson OM. The

Danish case-control study of cutaneous maligant

melanoma. II. Importance of UV-light exposure Int J

Cancer 1988;42:319–24.

34. Whiteman DC, Valery P, McWhirter W, Green AC. Risk

factors for childhood melanoma in Queensland, Australia.

Int J Cancer 1997;70:26–31.

35. Westerdahl J, Olsson H, Masback A, Ingvar C, Jonsson N.

Is the use of sunscreens a risk factor for malignant

melanoma? Melanoma Res 1995;5:59–65.

36. Rodenas JM, Delgado-Rodriguez M, Herranz M, Tercedor J,

Serrano S. Sun exposure, pigmentary traits, and risk of

cutaneous malignant melanoma: A case control study in

a Mediterranean population. Cancer Causes Control

1996;7:275–83.

37. Espinoza-Arranz J, Sanchez-Hernandez JJ, Bravo

Fernandez P, Gonzalez-Baron M, Zamora Aunon P.

Cutaneous maligant melanoma and sun exposure in

Spain. Melanoma Res 1999;9:199–205.

38. Autier P, Dore JF, Sciffers E et al. Melanoma and use of

sunscreens: An EORTC case-control study in Germany,

Belgium and France. Int J Cancer 1995;61:749–55.

39. Wolf P, Quehenberger F, Mulleger R, Stranz B, Kerl H.

Phenotypic markers, sunlight-related factors and

sunscreen use in patients with cutaneous melanoma: An

Austrain case-control study. Melanoma Res 1998;8:370–8.

40. Westerdahl J, Ingvar C, Masback A, Olsson H. Sunscreen

use and malignant melanoma. Int J Cancer 2000;87:

145–50.

41. Elwood M et al. More about: Sunscreen use, wearing

clothes, and number of nevi in 6–7 year old European

children. J Natl Cancer Inst 1999;91:1164–6.

42. Luther H, Altmeyer P, Garbe C, Ellwanger U, Jahn S,

Hoffmann K, Sergerling M. Increase of melanocytic nevus

counts in children during 5 years of follow up and analysis

of associated factors. Arch Dermatol 1996;132:1473–8.

43. Pope DJ, Sorahan T, Marsden JR, Ball PM, Grimely RP,

Peck LM, Benign pigmented nevi in children. Arch

Dermatol 1992;128:1201–6.

298

Evidence-based Dermatology



44. Green A, Williams G, Nelae R et al. Daily sunscreen

application and beta-carotene supplementation in

prevention of basal cell and squamous cell carcinomas of

the skin: A randomised controlled trial. Lancet

1999;354:723–9.

45. Green A, Williams G, Neale R, Battistutta D. Beta-

carotene and sunscreen use. (Author’s reply). Lancet

1999;354:2163–4.

46. Grodestein F. Speizer FE, and Hunter DJ. A prospective

study of incident squamous cell carcinoma of the skin in the

nurses’ health study. J Natl Cancer Inst 1995;87:1061–6.

47. Pogoda JM, Preston-Martin S. Solar radiation lip

protection and lip cancer risk in Los Angeles Country

women. Cancer Causes Control 1996;7:458–63.

48. Hunter DJ, Colditz GA, Strampfer MJ, Rosner B,

Willett WC, Speizer FE. Risk factors for basal-cell

carcinoma in a prospective cohort of women. Ann

Epidemiol 1990;1:13–23.

49. Kricker A, Armstrong BK, English DR, Heenana PJ. Does

intermittent sun exposure cause basal-cell carcinoma?

A case control study in Western Australia. Int J Cancer

1995;60:489–94.

50. English DR, Armstrong BK, Kricker A, Winter MG,

Heenana PJ, Randell PL. Demographic characteristics,

pigmentary and cutaneous risk factors for squamous cell

carcinoma of the skin: A case control study. Int J Cancer

1998;76:628–34.

51. Thompson SC, Jolley D, Marks R. Reduction in solar

keratoses by regular sunscreen use. New Engl J Med

1999;329:1147–51.

52. Dobinson S, Borland R, Anderson M. Sponsorship and

sun protection practices in lifesavers. Health Prom Int

1999;14:167–75.

53. Segan CJ, Borland R, Hill DJ. Development and

evaluation of a brochure on sun protection and sun

exposure for tourists. Health Educ J 1999;58:177–91.

54. Gooderham MJ, Guenther L. Sun and the skin: Evaluation

of a sun awareness program for elementary school

students. J Cutan Med Surg 1999;3:230–5.

55. Hughes BR, Altman DG, Newton JA. Melanoma and skin

cancer: Evaluation of a health education programme for

secondary schools. Br J Dermatol 1993;128:412–17.

56. Putman GL, Yanagisako KL. Skin cancer comic book:

Evaluation of a public education vehicle. Cancer Detect

Prev 1982;5:349–56.

57. Robinson JK, Rademarker AW. Sun protection by families at

the beach. Arch Pediatr Adolescent Med 1995;152:466–70.

58. Robinson JK, Rademaker AW. Skin cancer risk and sun

protection learning by helpers of patients with non-

melanoma skin cancer. Prev Med 1995;24:333–41.

59. Lombard D, Neubauer TE, Canfiled D, Winett RA.

Behavioural community intervention to reduce the risk of

skin cancer. J Appl Behav 1991;24:677–86.

60. Memelstein RJ, Riesenberg LA. Changing knowledge and

attitudes about skin cancer risk factors in adolescents.

Health Psychol 1992;11:371–6.

61. Buller DB, Callister M, Reichert T. Skin cancer prevention

by parents of young children: Health information sources,

skin cancer knowledge, and sun protection practices

Oncol. Nurs Forum 1995;22:1559–6.

62. Glanz K, Chang L, Song V, Silverio R, Munecka L. Skin

cancer prevention for children, parents, and caregivers:

A field test of Hawaii’s SunSmart program. J Am Acad

Dermatol 1998;384:13–17.

63. Detweiler JB, Bedell BT, Salovey P, Pronin E, Rothman AJ.

Message framing and sunscreen use: Gain-framed

messages motivate beachgoers. Health Psychol 1999;18:

189–96.

64. Weinstock MA, Rossi JS, Redding CA, Maddock JE.

Randomised trial of intervention for sun protection among

beachgoers. J Invest Dermatol 1992;110:589.

65. Novick M. To burn or not to burn: Use of computer-

enhanced stimuli to encourage application of sunscreens.

Cutis 1997;60:105–8.

66. Dietrich AJ, Olson AL, Sox CH, Stevens M, Tosteson TD,

Ahles TA. community based randomised trial

encouraging sun protection for children. Paediatrics

1998;102:E64-E71.

67. Parrot R, Duggan A, Cremo J, Eckles A, Jones K, Steiner C.

Commuicating about youth’s sun exposure risk to soccer

coaches and parents: A pilot study in Georgia. Health

Educ Behav 1999;26:385–95.

68. Girgis A, Sanson-Fisher RW, Tripodi DA, Golding T.

Evaluation of interventions to improve solar protection in

primary schools. Health Ed Q 1993;20:275–87.

69. Girgis A, Sanson-Fisher RW, Watson A. A workplace

intervention for increasing outdoor workers’ use of solar

protection. Am J Public Health 1994;84:77–81.

70. Lawler PE. Be sensible; Steps towards safety in the sun- An

information handout. Oncol Nursing Forum 1989;16:424–7.

299

Do sunscreens reduce the incidence of skin cancers?



71. Reding DJ, Fischer V, Gunderson P, Lapper K. Skin

cancer prevention: A peer education model. Wisconsin

Med J 1995;94:77–81.

72. Friedman LC, Webb JA, Bruse S, Weinberg AD, Cooper

HP. Skin cancer prevention and early detection intentions

and behaviour. Am J Prev Med 1995;11:59–65.

73. Grant-Peterson J, Dietrich AJ, Sox CH, Winchell CW,

Stevens MM. promoting sun protection in elementary

schools and child care settings. The Sunsafe project.

School Health 1999;69:100–7.

74. Hill D. White V, Marks R, Borland R. Changes in sun-

related attitudes and behaviours, and reduced sunburn

prevalence in a population at high risk of melanoma. Eur

J Cancer Prev 1993;2:447–56.

75. Borland R, Hill D, Noy S. Being Sun Smart: Changes in

community awareness and reported behaviour following a

primary prevention programe for skin cancer control.

Behav Changes 1990;7:126–35.

76. Rivers JK, Gallagher RP. Public education projects in skin

cancer: Experience of the Canadian Dermatology

Association. Cancer 1995;75(Suppl.):661–6.

77. Miller RW, Rabkin CS. Merkel cell carcinoma and

melanoma: Etiological similarities and differences.

Cancer Epidemiol Biomarkers Prev 1999;8:153–8.

78. Geller AC, Hufford D et al. Evalutation of the ultraviolet

index: Media reactions and public response. J Am Acad

Dermatol 1997;37:935–41.

79. Robinson JK, Rigel DS, Ammonete RA. Trends in sun

exposure knowledge, attitudes and behaviours:

1986–1996. J Am Acad Dermatol 1997;37:179–86.

300

Evidence-based Dermatology



Localised disease
Dafydd Roberts

Background
Malignant melanomas (MM) of the skin arise
from melanocytes within the epidermis. After a
variable period of time the tumour becomes
invasive and penetrates the underlying dermis
and subcutaneous fat. Once this occurs the
tumour has potential for distant metastatic
spread. MM may also rarely arise from other
areas of the body including the meninges, retina,
gastrointestinal tract, nasopharyngeal epithelium
and vagina.

Incidence
The incidence of cutaneous MM, particularly thin
curable lesions, has increased steadily over the
past 30 years in all western countries and this

has been accompanied by a similar but less
marked increase in mortality.1 Whilst mortality
has continued to rise in most countries, recent
reports from Scotland, Canada, Australia and
Wales suggest that mortality rates may have
levelled off or declined in some groups, notably
in women.2–5 This may be the result of intensive
public education campaigns leading to earlier
detection of thinner lesions, with a better
prognosis . The prevention of MM is an important
topic and is dealt alongwith other skin cancers in
Chapter 22. Early recognition of MM and
surgical excision present the best opportunity
for cure. 

Prognosis
The prognosis of MM is related to a number of
factors including sex, tumour site and ulceration,
but the single most important guide to prognosis
is the Breslow thickness.6 This is a measure of
the depth of invasion of the tumour from the
granular layer of the epidermis. Lesions that are
confined to the epidermis have no metastatic
potential. Those that are less than 1 mm in depth
have a very good prognosis, with 5-year survival
rates of approximately 95%. Tumours deeper
than 4 mm are associated with survival rates of
about 50%. The involvement of regional lymph
nodes with metastases at presentation further
reduces survival rates to 25–50%.7

Diagnosis
The clinical diagnosis of classical MM is
straightforward, but early changes may be
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subtle. Various clinical guides have been
developed such as the ABCDE rule (A =
asymmetry, B = irregular border, C = irregular
colour, D = diameter >5 mm and E = elevation)
and the seven-point checklist which may be
useful as reminders of the main features of MM
on clinical examination and history. The main
clinical features are of a pigmented lesion with
an irregular edge and irregular pigmentation,
over 95% of patients giving a history of change
in size, shape or colour, and fewer than 50%
describing a change in sensation or bleeding of
the lesion.8,9 Dermatoscopy has gained ground
as an aid to diagnosis, but training and
experience are required to maximise its
usefulness.10

Treatment objectives
The main aims of treatment are to detect the
lesion as early as possible and to excise it with
adequate margins but without mutilating the
patient unnecessarily. Outcomes measured
usually include both disease-free survival (i.e.
until the first appearance of recurrence of the
primary lesion or distant metastatic spread) and
overall survival.

Searches
Medline was searched for the period 1966 to end
of 2001. Citations found in review articles and
other main articles found were also scrutinised
for additional evidence.

QUESTIONS

What is the place of a diagnostic incisional
biopsy?

Occasionally pigmented lesions that are
clinically suspicious of being an MM may be
considered to be too large or in a difficult
anatomical site for complete immediate excision
without extensive surgery. There is therefore a
dilemma for the clinician as to whether an

incisional biopsy of the lesion may be needed to
confirm the diagnosis before more extensive
surgery. Also, providing the biopsy is taken from
a representative area of the melanoma, an
incisional biopsy provides an indication of the
depth of invasion of the lesion, thereby assisting
the planning of the next course of appropriate
treatment. There is some concern based on
empirical reasoning that taking a biopsy of part
of a malignant lesion might release some
malignant cells into the bloodstream and local
tissues, thereby worsening the eventual
prognosis for that person.

Efficacy
There have been no randomised controlled trials
(RCTs) of incisional versus excisional surgery.
Retrospective studies of large numbers of
patients have reported different results. A large
study in 1985 of 472 patients with stage I
cutaneous MM reported on the survival rate with
different modalities of surgery. A total of 119
patients initially underwent an incisional or punch
biopsy and 353 patients had their lesions
excised. Survival in the two groups did not differ,
regardless of the depth of invasion. Of 76
patients who had an incisional biopsy of a lesion
<1·7 mm in depth none died. In the intermediate-
thickness group (1·7–3·64 mm) there was a 35%
mortality rate compared with 18% in the excision
group, and in the thick-lesion group (>3·65mm)
the mortality rates were 64% and 50%
respectively. Cox regression analysis showed
that the best predictors for outcome were tumour
thickness and anatomical location, but not
biopsy type.11 In a further study of 1086 patients
followed up for 5 years, 96 of these underwent an
incisional biopsy initially. The mortality was
48·9% in the incisional-biopsy group (mean
thickness 3·47 mm) and 39·2% in the
wide-excision group (mean thickness 2·77 mm),
compared with 33·9% in the narrow-margin
group (mean thickness 2·34 mm). After
correcting for tumour thickness there was no
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statistical difference in survival rates or local
recurrence between those having an incisional
biopsy and those who had their lesions fully
excised initially.12 A more recent and larger case-
control study from Scotland of 5727 patients
identified 265 patients who had undergone
an incisional biopsy. These were matched to
496 controls. The survival analysis of time to
recurrence and time to death revealed no
differences between the groups.13

Drawbacks
Incisional biopsy runs the inherent risk of
providing material that is not representative of
the whole tumour; therefore errors may occur in
assessing the depth of the tumour. One study
reported that 38 of the 96 incisional biopsies on
patients with cutaneous melanoma (40%) gave
insufficient material to provide a full histological
assessment of the lesion.12 On the other hand,
excising all pigmented lesions suspected of
being a MM, regardless of their site and size,
could lead to inappropriate surgery in some
cases. One study reported the results of a
retrospective series of patients with cutaneous
melanoma limited to the head and neck. A total
of 159 patients were followed up for a median
period of 38 months, of whom 79 patients had
their lesions fully excised, 48 had an incisional
biopsy, and other procedures such shave
excision or cryotherapy were carried out in a
further 32. Thirty-one per cent of the patients
who underwent an incisional biopsy died and
25% of the other biopsy group died, compared
with 9% of those who had their lesions excised
initially. As this was a retrospective study, the
initial surface area of the lesions was not known.
There were no significant differences between
the three groups in the depth of invasion of the
tumours or the sex of the patients, but a
significantly higher proportion of the patients in
the incisional biopsy and other-procedure
groups had ulcerated tumours compared with
the excision group.14

Comment
The evidence on incisional biopsy in MM remains
controversial but the balance of observational
evidence suggests that it is unlikely to influence
prognosis adversely. Large studies have shown
that, in general, incisional biopsies do not affect
prognosis, except for the single study of
melanoma of the head and neck, where there
was a significant worsening in the survival of
patients who underwent an incisional biopsy
compared with those who had their lesions
excised initially.14 This study was, however,
retrospective and no adjustment was made for
ulceration of the tumours, which is known to
worsen prognosis. Any future study should be
prospective and the design of the study should
ensure that study groups are randomised to
balance for the various factors that may influence
prognosis. 

What are the surgical recommendations for
excision margins for different Breslow
thickness tumours?

The Breslow thickness represents the depth of
invasion of cutaneous melanoma and is
measured histologically from the granular layer
to the deepest melanoma cells. It is the single
best indicator of prognosis in primary cutaneous
MM.6 All of the trials so far performed in patients
with MM have used the Breslow thickness of the
tumour to categorise different patient groups. As
a result of these trials, surgical margins of
excision of MM have decreased significantly
over the past 20 years. 

Efficacy
The recommendations for surgical margins are
based on three RCTs and have included patients
with lesions of Breslow thickness up to 5 mm.
The World Health Organization Melanoma Group
randomised 612 patients with melanomas less
than 2 mm in depth to surgical excision with
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either 1 cm or 3 cm margins.15 The mean follow
up period was 90 months and there was no
difference in overall or disease-free survival
between the two groups. A US Intergroup Study
randomised 486 patients with intermediate
thickness lesions (1–4 mm in depth, to either
2 cm or 4 cm margins.16 The median follow up
period was 6 years. The local recurrence rate
was 0·8% for the 2 cm margin group and 1·7%
for the 4 cm group. The overall survival rates
over 5 years were 79·5% and 83·7%,
respectively. The Swedish Melanoma Study
Group randomised 769 patients with lesions of
0·8–2 mm in depth to either 2 cm or 5 cm margins,
and have recently reported their long-term
results with a median follow up period of 11
years.17 The estimated relative hazard ratios for
overall survival and relapse-free survival were
0·96 (95% confidence intervals (CI) 0·75–1·25) and
1·02 (CI 0·8–1·30), respectively. There was no
significant difference in local recurrence rates or
overall survival between the narrower and wider
margins of excision in any of the trials. 

A retrospective observational study of 278
patients with thick lesions (median thickness
6 mm) suggested that 2 cm margins were
adequate and that wider margins did not
improve local recurrence rates, disease-free
survival or overall survival rates.18

Drawbacks
Excision with narrow surgical margins can often
be performed in an out patient setting, whereas
larger margins may require skin grafting and in
patient treatment. The Word Health Organization
Study demonstrated that skin grafting could be
reduced by 75% with the 1 cm versus the 3 cm
margins.15 Some concern was expressed in the
Intergroup Trial as three patients developed
local recurrence as a first sign of relapse, all of
whom had undergone a 1 cm excision margin for
primary lesions between 1 mm and 2 mm in
thickness.16

Comment
The evidence that narrow surgical margins are
as beneficial as more extensive surgical
treatment in terms of local recurrence and
survival is reasonably strong. The studies have
suggested that lesions <1 mm in depth can be
safely treated with surgical margins of 1 cm and
lesions equal to or >1 mm in depth can be safely
treated with margins of 2 cm. There is also
evidence from one observational study that 2 cm
margins are also sufficient for thicker tumours.

MM <0·75 mm in depth have not been studied in
any controlled trials, nor have lesions >4 mm in
depth. Melanoma in situ, where the melanoma
cells are confined to the epidermis, appear to
have no potential for metastatic spread19 and the
current consensus based on empirical reasoning
is that it is safe to excise such lesions with a
margin of 5 mm of clinically normal skin to obtain
a clear histological margin.20

How should patients with lentigo maligna or
lentigo maligna melanoma be managed?

Lentigo maligna (LM) is the premalignant phase
of lentigo maligna melanoma (LMM), where the
malignant melanocytes are entirely confined to
the epidermis. These usually occur on sun-
exposed sites such as the face and neck. There
is usually a prolonged premalignant phase
before dermal invasion and the development of
LMM. The lesions are difficulty to manage for
several reasons. Patients with these lesions tend
to be elderly, with other comorbidities that may
limit extensive surgery. The lesions themselves
may be large and occur close to important
anatomical structures and therefore full surgical
excision with suitable margins may be difficult or
even impossible. In addition, histological
changes within the epidermis may occur at
some distance from the clinically obvious
margins.21
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Efficacy
LM and LMM will be considered separately.

Lentigo maligna
Surgery: There have been no RCTs of patients in
this category. A comparative study of 42 cases of
LM showed a recurrence rate of 9% (2/22) following
surgical excision, compared with 35% (7/20) with
other techniques such as radiotherapy, curettage
and cryotherapy surgery, with a mean follow up
period of 3·5 years (range 1 month to 11 years).22 A
further retrospective report of 38 cases of LM
suggested cure rates of 91% (two recurrences)
over a time period of 1–12 years (mean 3 years).23

Mohs’ micrographic surgery has also been
evaluated in small numbers of patients, usually with
excellent results. Twenty-six patients with LM were
treated in one study, with no recurrences after a
median follow up of 58 months.24

Cryotherapy: There have been no RCTs of
cryotherapy for the treatment of LM. One study of
30 patients reported recurrence rates of 6⋅6%
(two patients) in a follow up period of 3 years.
Eleven patients who were observed for more
than 5 years had no recurrences.25 A further
study of 12 patients showed a recurrence rate of
8⋅3% over a follow up period of 51 months.26

Radiotherapy: There have been no RCTs of
radiotherapy for LM. One case series reported
two recurrences in 68 patients with a 5-year
follow up.27 A further study showed an 86% cure
rate in 36 patients at 5 years.28

Other treatments: There have been a few case
reports on the use of various lasers in LM but the
numbers are too small to be conclusive. A study of
5-fluorouracil cream showed 100% recurrence
rate29 and a similar study on topical retinoic
acid showed no benefit.30 Azelaic acid was reported
to give recurrence rate of 22% in 50 patients, all of
whom subsequently cleared with retreatment.31

Lentigo maligna melanoma
Surgery: Patients with LMM have not been
included in any of the large randomised trials on

surgical margins. However, it has been shown that
the prognosis for patients with invasive LMM is the
same as that for any other type of melanoma when
matched for thickness.32 Patients with LMM were
included in a case series of Mohs’ micrographic
surgery, which found a 100% cure rate after 29
months and a 97% cure rate after 58 months.24

Radiotherapy: An uncontrolled follow up study
of fractionated radiotherapy in both LM and LMM
showed that of 64 patients with LM, none showed
any signs of recurrence. Among 22 patients with
LMM who also had the nodular part of the lesion
excised, there were two recurrences. The mean
follow up period was 23 months.33

Drawbacks
All of the treatment modalities including surgery,
cryotherapy, radiotherapy and any other
destructive treatment can result in scarring, and
no studies have compared the long-term scars
with any other methods described. Cryotherapy
may lead to inadequate destruction of
melanocytes extending down hair follicles and
there have been subsequent reports of
recurrences, sometimes amelanotic in type, after
cryotherapy of these lesions. No reports have
compared the short-term discomfort, pain or
costs of these treatments.

Comment
In the absence of any controlled trials, it is not
surprising that a recent survey of dermatologists
has shown a wide variation in treatment
modalities in use in the UK. An algorithm was
devised on the basis of the current treatments for
LM suggesting that surgical resection was the
initial treatment of choice if possible, and Mohs’
surgery when the margins were unclear. For
those lesions that are not amenable to surgical
resection, radiotherapy or cryotherapy may be
suitable choices. There is an absence of
information on the rate of progression of LM, and
in the very old and infirm observation only may be
considered appropriate.34 As the prognosis of
LMM is the same as any other MM when matched
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for Breslow thickness, the same surgical margins
should be advised whenever possible until better
evidence becomes available.

Does elective lymph node dissection improve
outcome?

There is some evidence to show that lymph node
dissection is beneficial when performed when
there is evidence of metastatic spread. However,
there is still some controversy about the place of
elective lymph node dissection where there are
no clinically involved lymph nodes.

Efficacy
Four RCTs have compared elective lymph node
dissection with primary excision of the cutaneous
lesion only. In all, 1718 people with no clinical
evidence of lymph node metastases have been
entered into the studies. None of these studies
showed an overall survival benefit in patients
receiving elective lymph node dissection.
However, an unplanned subset analysis found
non-significant trends in favour of elective lymph
node dissection in those over the age of 60 years
with intermediate thickness tumours.35–38

Drawbacks
Lymph node dissection is not without risk,
lymphoedema being the most frequent
complication, occurring in 20% in one study,
temporary seroma occurred in 17%, wound
infection in 9% and wound necrosis in 3%.39

Comments
In view of the lack of any clear benefits for
elective lymph node dissection in the RCTs
mentioned above, elective lymph node
dissection has been largely abandoned in favour
of sentinel lymph node biopsy (SLNB), which is
considered separately.

What is the role of sentinel lymph node biopsy
(SLNB)?

The technique of SLNB involves the identification
and biopsy of the first-station lymph node
draining an affected area. Its use in MM was
pioneered by Morton.40

The SLN is found by injecting blue dye and/or
radiolabelled colloid into the skin surrounding
the primary lesion. The technique enables
the identification of patients with micro-
metastases affecting the regional lymph
nodes and can successfully identify the
sentinel node in up to 97% of cases. Patients
so identified as having micro-metastases are
submitted to a therapeutic lymph node
dissection.

The technique is well established and is
reproducible.41 It is now regarded as an excellent
indicator of prognosis and has therefore been
incorporated into the new American staging
system for MM (AJCC staging).42 Gershenwald
demonstrated that of 580 patients who underwent
SLNB, 85 patients (15%) were positive and 495
were negative. This study showed that SLN status
was the most significant prognostic factor with
respect to disease-free and disease-specific
survival. Although tumour thickness and
ulceration influenced survival in SLN-negative
patients, they provided no additional prognostic
information in SLN-positive patients.43 The
psychological benefits of accurate staging for a
patient have not been studied extensively but one
small questionnaire study of 110 patients did
show a slight psychological benefit in those who
underwent SNLB, regardless of the result of the
biopsy.44

Efficacy
No RCTs of SLNB accompanied by further
treatment such as lymph node dissection or
interferon therapy as an intervention (as
opposed to SLNB as a pure staging procedure)
could be found.
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Drawbacks
Patients who do not undergo SLNB are treated
by wide excision of the primary cutaneous
melanoma. The additional surgery therefore
entails some risk because a general anaesthetic
is usually necessary and there are also
additional costs, although these are difficult to
quantify. About 3% of patients developed a
seroma, and a further 3% developed a wound
infection in one report of SLNB.45

Comment
SLNB is generally agreed to be useful as a
staging procedure in patients with primary
cutaneous melanoma, but no randomised trials
have yet shown any therapeutic benefit in
patients who have undergone SLNB. A
randomised multicentre trial is now comparing
survival after wide excision alone versus wide
excision plus SLNB in patients with cutaneous
melanoma (1 mm in depth or Clark level IV). The
trial has been underway for 5 years and 11 000
patients had already been recruited by 1999.41

There are additional potential benefits of
accurate staging in patients with positive results
if adjuvant treatments such as interferon prove to
be of value.

Are there any effective adjuvant treatments?

Once patients with MM develop distant
metastatic disease the prognosis is poor. There
is therefore a need to investigate additional or
adjuvant treatments which may be given either
after primary tumour resection in those with
thicker lesions in patients who appear to have
non-metastatic disease or after regional lymph
node resection in those with established
metastatic disease.

The role of adjuvant treatments, mainly in the
form of interferon alfa-2b, is still controversial.
Several studies have shown that interferon alfa

has a biologically modifying effect on MM but the
effect on overall survival has been variable. Side-
effects are a major problem with patients
receiving high-dose interferon alfa.

Efficacy
Trials have studied the role of interferon alfa in
high- and low-dose regimens.

High-dose interferon
An early RCT of high-dose treatment
(intravenous interferon alfa-2b 20 MU/day for
1 month, followed by10 MU three times weekly
for 11 months) in 287 people with lesions greater
than 4 mm in depth at presentation showed a
significant improvement in disease-free and
overall survival compared with those treated with
surgery alone. The overall survival in the
interferon group was 3·1 years, compared with
2·8 years treated with surgery alone.46 However,
in a larger study of 642 patients there was no
difference in the overall survival of patients with
either high- or low-dose interferon alfa compared
with no further therapy.47 A recent study from the
same authors compared high-dose interferon
alfa-2b with vaccine treatment (GM2-KLH/QS-21)
in patients with resected stage IIB–III melanoma
of the skin.48 A total of 880 patients were
randomised equally between the two interferon
alfa and vaccine groups. The trial demonstrated
a significant treatment benefit for those receiving
interferon alfa-2B in both relapse-free survival
(hazard ratio 1·47, CI 1·14–1·90, P = 0·0015) and
overall survival (hazard ratio 1⋅52, CI 1⋅07–2⋅15,
P = 0·009). There was no control (observation
only) arm so a direct comparison with no adjuvant
treatment could not be made. However, based on
comparisons with the observation arm of previous
adjuvant trials, the outcome for patients receiving
the vaccine seemed to be no worse than for
similar patients receiving observation only. This
study therefore seems to have confirmed the
relapse-free survival and overall survival benefits
of high-dose interferon reported earlier.46
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Low-dose interferon
To date, two clinical trials have used low-dose
subcutaneous interferon (3 MU three times
weekly) in patients presenting with lesions
greater than 1·5 mm in depth but with negative
lymph nodes. In the first trial of 499 patients this
regimen was continued for 18 months and
compared with surgery alone. There was a
significant extension of the relapse-free interval
and a trend towards extension of overall
survival.49 The second trial randomised 311
patients to receive treatment for 12 months
versus observation only, after surgical removal
of the melanoma. At 41 months relapse-free
survival was prolonged but overall survival
was not.50

Drawbacks
Toxicity and withdrawal rates have been high in
the high-dose interferon studies. In one study46

there were two treatment-related deaths. In the
latest study48 10% of patients discontinued
treatment because of adverse advents, but there
were no treatment-related deaths. The most
frequent side-effects in patients receiving high-
dose interferon alfa-2b were fatigue in 20%,
granulocytopenia/leucopenia in over 50%, and
liver abnormalities and neurological toxicity in
about 30%. 

In the low-dose interferon trials about 10% of
people suffered significant toxicity as well as
the milder nausea and flu-like symptoms
experienced by most patients on the day of
treatment.

Comments
From the information provided by the most
recent trial,48 interferon alfa-2b is the most
effective adjuvant treatment now available, with
a significantly improved prolongation in
relapse-free survival and overall survival

compared with vaccine therapy in patients with
resected high-risk melanoma. The rate of
severe or very severe side-effects is high.
Further studies are now underway combining
interferon alfa-2b with other peptide vaccines
as well as with polychemotherapy plus
interleukin-2. Low-dose interferon alfa-2b may
also have a disease-modifying effect, but as
yet no benefit on overall survival has been
shown. 

Treatment with interferon is expensive, and
attempts have been made to perform economic
analyses of the different regimens used. In an
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Key points – localised disease

• The incidence of cutaneous malignant
melanoma continues to rise worldwide but
there is evidence of a levelling of mortality
in some groups as patients are presenting
earlier.

• Incisional biopsy of a melanoma does not
in general alter the prognosis adversely
but may lead to problems in interpreting
the histology.

• The main treatment for primary melanoma
of the skin is surgical excision.

• There is good evidence from RCTs that
the narrower margins used over the past
20 years are safe.

• All the treatments used for LM and LMM
have poor evidence to support them
and well-organised RCTs are needed in
this area. Surgical excision probably
represents the best treatment on current
evidence.

• Elective lymph node dissection of
uninvolved nodes does not improve
prognosis in most patient groups.

• SLNB is a useful staging tool but there is
no evidence as yet that it improves overall
survival.

• Interferons used as adjuvant treatments
can benefit some patient groups with MM,
but further information is needed to clarify
the optimum usage of this treatment.



analysis of the high-dose regimen, the estimated
cost per life-year gained was US$13 700 over 35
years and US$32 600 over 10 years; the
estimated cost of low-dose treatment per life-
year gained was estimated to be US$1700 over
a lifetime and US$6600 over 10 years. These
costs were thought to be comparable to many
other oncological treatments.51,52
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Metastatic malignant
melanoma
Thomas Crosby

Metastatic, or stage IV, MM is a devastating
disease. It is defined by dissemination of the
cutaneous tumour to other organs or non-
regional lymph nodes. The skin, subcutaneous
tissues and lymph nodes are the first site of
metastatic disease in 59% of patients. When
haematogenous spread to liver, bone and brain
occurs the natural history is that of one of the
most aggressive of all malignant diseases.

For all patients with metastatic disease, the
median survival is approximately 7 months;
25% will be alive after 1 year and only 5% of
patients will be alive 5 years after diagnosis.
Patients with a higher performance status (a
numerical measure of physical fitness) and
women have a better prognosis (P = 0·001 and
P = 0·056, respectively).1,2 Survival is also better
in patients with a longer duration of remission
after primary disease, fewer metastatic sites
involved and in those with non-visceral disease
(see Table 24.1).

The intention of treatment remains palliative in all
but a few patients. A patient who is fit enough to

tolerate systemic therapy will often choose active
therapy despite the modest responses seen with
such treatment. The aim of therapy should
clearly be to optimise a patient’s quality of
survival, and must therefore take into account the
morbidity and convenience of therapy.

QUESTIONS

Is there a preferred systemic therapy in
metastatic melanoma?

Efficacy
A systematic review found no RCTs testing
systemic therapy against best supportive care.3

It is doubtful that such a trial will ever be done,
given that there is great deal of evidence for
albeit modest activity in patients with advanced
disease.

Dacarbazine (DTIC, di-methyl triazeno imidazole
carboxamide) has been the most tested single
chemotherapeutic agent. With current anti-
emetics, it is well tolerated and is considered by
many to be the “gold standard” against which
other therapies should be tested.4–7 When used
alone it gives partial response rates of about
20% (>50% regression for at least 4 weeks),
complete responses (complete regression of
measurable disease for at least 4 weeks) in
5–10% and long-term remissions in fewer than
2% of patients. It is usually given intravenously at
850–1000 mg/m2 on day 1 every 3 weeks or
200 mg/m2 on days 1–5 every 4 weeks. It is given
with intravenous or oral 5-HT3 antagonist or
dexamethasone as anti-emetics.

Temozolamide is a novel oral alkylating agent
with a broad spectrum of antitumour activity. It
has 100% oral bioavailability and good
penetration of the blood–brain barrier and
cerebrospinal fluid. Its efficacy is at least equal
to that of dacarbazine in metastatic MM, median
survival being 7⋅7 months with temozolamide
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and 6⋅4 months with dacarbazine (hazard ratio
1⋅18, CI 0⋅92–1⋅52), and with improvement in
some parameters of quality of life.8 Given its
similar mechanism of action to dacarbazine, it is
not surprising that response rates are fairly
similar but in a disease with such a poor
prognosis, ease of administration and quality of
life are clearly very important.

Drawbacks
The dose-limiting toxicities with such regimens
are bone marrow suppression and nausea/
vomiting, requiring hospital admission or
threatening life in 20% and 5% of patients,
respectively.9,10

Does combination chemotherapy help?

Efficacy
Many other drugs such as platinum agents,
vinca alkaloids, nitrosoureas, and more recently,
taxanes have been tried alone and in various
combination regimens. Higher response rates
have been claimed for some of these, but it
remains unclear whether they offer significant
improvement in quantitative or qualitative
outcome over single-agent therapy. An example

of the false promise of such combinations was
seen when a response rate of 55% was reported
for the combination of dacarbazine, cisplatin,
carmustine and tamoxifen,11 which has become
known as the Dartmouth regimen. However, a
multicentre randomised trial comparing this
regimen with single-agent dacarbazine found
no survival advantage and only a small,
non-significant increase in tumour response in
an intention-to-treat analysis (see Table 24.2).9

Drawbacks
Bone marrow suppression, nausea/vomiting and
fatigue were significantly more common with the
combined therapies.9

Comment
Combination therapies should not be used
routinely outside the context of clinical trials.

Efficacy
Tamoxifen, an oestrogen receptor-blocking agent
widely used to treat breast cancer, has also been
used, usually together with cytotoxic agents, and
may modify the disease response to such drugs.
An early study in 117 patients suggested a benefit
for the addition of tamoxifen to single-agent
dacarbazine (response rates 28% versus 12%,
P = 0⋅03, median survival 48 weeks versus 29
weeks, P = 0⋅02).12 Again, this was not confirmed
in a four-arm study in 258 patients with metastatic
MM. Response rates were 19% (CI 12–26) for
patients receiving tamoxifen and 18% in the non-
tamoxifen group (CI 12–25).13

Drawbacks
Anti-oestrogens can cause hot flushes,
thromboembolic events, pulmonary embolism
and endometrial cancer. 
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Prognostic factor Median survival (months)

Number of metastatic sites

1 7

2 4

3 2

Site of metastatic disease

Cutaneous nodes 12·5
Lung 11

Brain, liver, bone 2–6

Table 24.1 Survival of patients with metastatic malignant 

melanoma

Do hormonal therapies help?



Comment
There is no consistent evidence to suggest a
benefit for hormonal therapy.

Does immunotherapy help, used either alone
or with cytotoxic therapy?

The immune system is important in metastatic
MM, as evidenced by lymphoid infiltration into
tumour and surrounding tissues, and well-
reported spontaneous remissions.4,5,7,14 This has
led to attempts to modulate the immunological
environment of tumours, usually by the use of
cytokines, particularly interferon alpha15 and
interleukin-2,16 given directly or by gene therapy.
This has improved outcomes in other tumours.17

Such therapy has single-agent response rates of
15–20% and it has been suggested that such
therapy produces a higher rate of durable
remissions.15

Efficacy
One meta-analysis has compared single-agent
dacarbazine and combination chemotherapy
with or without immunotherapy in metastatic
MM.18 Twenty RCTs were found, comprising
3273 patients. Although the addition of interferon
alpha increased the response rate by 53%
over dacarbazine alone, and dacarbazine
combination therapy by 33% over single-agent
therapy, there was no overall survival advantage
for combination treatment. 

Drawbacks
Interferons commonly cause malaise, fevers
and flu-like symptoms. High-dose interferon
alpha caused significant (greater than grade 3)
myelosuppression in 24% of people, hepatotoxicity
in 15% (including two deaths) and neurotoxicity
in 28%.19 With low-dose interferon, 10% of
people suffered significant toxicity.20

Comment
Outside clinical trials, it is difficult to justify
the additional toxicity with these complex
regimens.

Implications for clinical practice
Treatment for malignant MM remains
unsatisfactory. Response rates often appear
encouraging in single-centre single-arm studies
but when the treatments have been tested in
larger, multicentre randomised trials, results have
to date been very disappointing. Responses are
usually partial (10–25% of patients), rarely
complete (less than 10%) and are of short
duration (median overall survival approximately
6 months).

Outside of clinical trials, standard therapy should
remain as single-agent dacarbazine, with
temozolamide for selected patients such as
those in whom intravenous therapy may
particularly interfere with quality of life and
possibly those with predominantly cranial
metastases.

Table 24.2 Comparison of single-agent dacarbazine with the Dartmouth regimen of combination chemotherapy
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Dacarbazine Dartmouth regimen

Response rate (%) 9⋅9 16⋅8

Median survival in months (95% CI) 7⋅7 (5⋅4–8⋅7) 6⋅3 (5⋅4–8⋅7)

1-year survival (%) 27 22
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Key points – metastatic malignant
melanoma

• Metastatic malignant melanoma is a
devastating disease; only 5% of patients
survive for more than 5 years.

• No randomised trials have been
performed comparing systemic therapy
with no active treatment or placebo. 

• Outside of clinical trials, single-agent
chemotherapy with dacarbazine should
be considered for the majority of these
patients.
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Background
Definition
Squamous cell carcinoma (SCC) is a form of
skin cancer that originates from epithelial
keratinocytes.1 It is thought to arise as a focal
intra-epidermal proliferation from precancerous
lesions, including actinic keratoses, SCC
in situ, Bowen’s disease, bowenoid papulosis,
erythroplasia of Queyrat and arsenical keratoses.2

Without treatment, SCC may continue to grow,
invade the dermis or subcutaneous tissues
or metastasise.3 This chapter focuses on
interventions for localised, non-metastatic
invasive SCC. The prevention of SCC is dealt
with in Chapter 22.

Epidemiology
Since the 1960s, the overall incidence of SCC
has been increasing annually.4,5 In 1997, the

Rochester Epidemiology Project in the US
estimated the overall incidence of invasive SCC
to be 106 per 100 000 people.5 However, several
population-based studies have shown that the
risk of SCC appears to correlate with geographic
latitude. The reported incidence of SCC is higher
in tropical regions than in temperate climates,
with an annual incidence approaching 1:100 in
Australia.6–9 Regional differences related to
latitude have also been noted in the US.4,10–13

Sunlight exposure is an established independent
risk factor for the development of SCC. SCC
arises more commonly in the sun-exposed areas,
including the head, neck and arms, but also
occurs on the buttocks, genitals and perineum.14

Other risk factors for SCC include older age, male
sex, Celtic ancestry, increased sensitivity to sun
exposure, increased number of precancerous
lesions and immunosuppression.4,15,16 Exposure
to oral psoralens, arsenic, cigarette smoking,
coal-tar products, UVA photochemotherapy and
human papilloma virus have been associated
with SCC. Genetic disorders that predispose to
SCC include epidermodysplasia verruciformis,
albinism and xeroderma pigmentosum.

Stasis ulcers, osteomyelitic sinuses, scarring
processes such as lupus vulgaris, and vitiligo
have been reported to increase the risk of SCC,
but it is unclear how far the morphology of the
underlying process delays the diagnosis.15,16

Pathogenesis
Several studies have shown that sun exposure,
photo irradiation and ionising irradiation play a

25
Squamous cell carcinoma
Nanette J Liégeois and Suzanne Olbricht

Figure 25.1 Squamous cell carcinoma arising on
the leg of a 72-year-old man. With kind permission of
Dr Suzanne Olbricht, Burlington



major role in the pathogenesis of SCC. DNA
damage is a fundamental process that occurs in
the development of cancer. Both UV light and
ionising radiation are potent mutagens.
Specifically, UVB light has been shown to
produce pyrimidine dimers in DNA; these result
in DNA point mutations during keratinocyte
replication, which lead to abnormal cell function
and replication.

In addition to direct DNA damage, genes
involved in DNA repair have been implicated in
the pathogenesis of SCC. The p53 gene is
mutated in most SCC cases, disabling normal
p53 function, which is thought to be critical
in suppressing the development of SCC
by repairing of UV-damaged DNA.17–20

Keratinocytes with p53 mutations cannot repair
the mutations induced by irradiation and
subsequently proliferate to develop cancer.17

Furthermore, mice with p53 mutations develop
skin tumours more readily. Mutations in p53 can
either be acquired (through multiple pathways
including human papillomavirus, UV light,
carcinogens) or inherited. People with
xeroderma pigmentosum have a defective p53
pathway and develop numerous skin cancers;
they cannot repair mutations induced by
irradiation.21

Immunological status has also been implicated
in the development of SCC. The rate of SCC in
transplant recipients is high, particularly in those
with a kidney or heart transplant.22–25 How
immunosuppression increases the risk is not
known, but decreasing the immunosuppressive
therapy helps to reduce the number of SCCs.
Further studies are needed to determine how
altered immune responses influence the
development of SCC.

Prognosis
The prognosis of local recurrence, metastases
and survival in SCC depends on the location of

disease and modality of treatment. The term
“recurrence rate” at a post-treatment time point
is preferable to “cure”. The latter term wrongly
suggests that no further recurrences occur after
that point whereas in fact recurrence rate
increases as the length of follow up increases.
The overall local recurrence rate after excision
of an SCC involving the sun-exposed areas is
8%, while the recurrence rates on the ear and
lip are 19% and 11%, respectively.26 The
metastatic rate for primary SCC of the sun-
exposed areas is 5%, while the rates for SCC on
the external ear, lip and non-sun-exposed areas
are 9%, 14% and 38%, respectively.27 The 5-
year overall survival rate associated with
metastatic SCC of the skin has been estimated
at 34%.27

Clinical factors that have been associated with
an increased risk of local recurrence or
metastases include treatment modality, size
greater than 2 cm, depth greater than 4 mm,
poor histological differentiation, location on the
ear or non-sun-exposed areas, perineural
involvement, location within scars or chronic
inflammation, previously failed treatment and
immunosuppression.27

Diagnostic tests
The diagnosis of SCC relies on the histopatho-
logical finding of atypical hyperproliferative
keratinocytes compared with adjacent normal
epidermis. Common findings include
cytological and architectural disorganisation,
decreased differentiation and atypical mitoses.
SCC in situ is diagnosed when atypia is
identified only in the epidermal compartment.
Invasive SCC is distinguished from SCC in situ
by the invasion of the dermis by epithelioid
cells. SCC may also be classified according to
the degree of differentiation, a clinically
important specification since less differentiated
tumours are associated with poor prognosis.
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Aims of treatment and relevant
outcomes
Treatment aims to remove or destroy the tumour
completely and to minimise cosmetic and
functional impairment. Success should therefore
be measured by rates of recurrence or
metastasis at fixed time points or survival
analyses that document time to first recurrences
in groups of patients. The morbidity of the
procedure, as measured by short- and longer-
term pain, infection, scarring, skin function and
overall cosmesis should all be considered when
choosing the appropriate treatment modality.28,29

In addition, the cost and tolerance to the specific
treatment modalities should be considered.

Methods of search
The following databases were searched:

• Medline 1966–2002
• Embase 1980–2002
• the Cochrane Skin Group Trials Register
• the Cochrane Database of Systematic

Reviews and the Cochrane Central Register
of Controlled Trials.

Search items included: SCC, squamous cell
carcinoma, squamous cell cancer, skin
neoplasms, xeroderma pigmentosum, non-
melanoma skin cancers, non-melanoma skin
cancer, transplant skin cancers.

QUESTIONS 

The following questions relate to the treatment of
an uncomplicated SCC on the leg of a 72-year-
old man, as shown in Figure 25.1.

What are the effective therapeutic
interventions for localised invasive SCC of the
skin? How do the effective therapeutic
interventions for SCC compare with each
other? How do the cosmetic outcomes for
these interventions compare?

Excision
Surgical excision remains the primary treatment
for invasive SCC. Surgical excision of SCC is
performed in the outpatient setting under local
anaesthesia. Standard excision techniques
involve the visual estimation of the tumour border
and marking a predetermined margin. A steel
blade is used to excise the tumour and closure is
performed using complex layered, flap or graft
technique. The histology of the tumour is
examined in formalin-fixed sections.

Effectiveness
No large randomised controlled trial (RCT) has
compared the effectiveness of surgical excision
with any other treatment modality . No RCT has
compared predetermined margin widths for the
surgical removal of SCC.

Several case series demonstrate an excellent
clearance of SCC lesions with surgical excision.
Freeman et al.30 reported 91 surgically excised
SCC, with a follow up ranging from 1 to 5 years.
Metastases developed in three of the 91
patients. The authors did not note the size or
location of the tumours. For SCC less than 2 cm
in diameter, surgical excision resulted in a 5-year
cure rate of 96% (22 of 23 patients). For lesions
greater than 2 cm, 83% (10 of 12) of patients
were free of disease 5 years later.

While many authors report high cure rates
for excision, with variable follow up, the
recommendations for the width of the excision
margin has ranged from 4 mm to 1 cm. In one
prospective study, 141 SCC lesions were excised
with incremental 1 mm margins and subclinical
extension of tumours was examined using frozen
tissue sectioning via Mohs’ micrographic surgery
(MMS).31 With 4 mm surgical margins tumours
less than 2 cm had a greater than 95%
clearance, while tumours greater than 2 cm
required at least 6 mm excision margins to
achieve a greater than 95% clearance.
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Drawbacks
Large tumours, or tumours in cosmetically
complex areas such as near the eyelids or ears,
often require an involved flap or graft technique
for repair. The subsequent scar from surgical
excision usually results in a hypopigmented
line, and hypertrophic and keloidal changes
may occur. SCC excision also requires removal
of underlying fat as well as the tumour, which
may disrupt normal vasculature, lymphatics or
innervation. Since the surgical site is closed at
the time of surgery and histology is performed
on fixed tissues, the discovery of residual
tumour may necessitate further surgical
interventions.

Comment
Surgical excision remains the main definitive
treatment option for SCC less than 2 cm in
diameter. Caution is necessary when using this
technique for larger SCC or lesions in
cosmetically complex areas.

Mohs’ micrographic surgery
MMS is a form of surgery that is performed in
stages over several hours. The surgeon
functions as a pathologist and extirpates the
tumour and immediately evaluates the extirpated
tissue, which is processed under frozen section.
Before closure, the positive margins are
removed in subsequent stages and final closure
is performed once the tumour is declared fully
removed by the attendant histopathologist. MMS
is thought to be a highly curative procedure for
non-melanoma skin cancers since immediate
histopathological evaluation permits further
tumour extirpation in successive stages.
Although more tumour is removed from the
positive margins in these stages, the remaining
tissue is spared since only the tumour is
removed, limiting potential damage to adjacent
tissues.

Effectiveness
Although MMS is frequently used in the treatment
of SCC, there are no RCTs comparing MMS with
other treatments.

Mohs reported a 5-year cure rate of 95% for
primary SCC.32 In a case-series analysis, Rowe
et al. found that MMS resulted in a lower rate of
local recurrence compared with other treatment
modalities.27 Holmkvist and Roenigk report a
cure rate for primary SCC of the lip of 92% after
MMS for 50 patients in an 2·5 year average follow
up.33 Lawrence and Cottel reported only three
local recurrences of SCC in 44 patients with
perineural invasion treated by MMS in a 1-year
follow up, and further noted that predicted
survival was higher than previously published
survival rates for surgical excision.34–36

Drawbacks
MMS is expensive and is not accessible to all
patients. Full extirpation of the tumour may
require multiple stages over a period of many
hours. Patients who cannot lie down because
of a comorbid condition may not tolerate
the potentially lengthy procedure. In addition,
the processing of the frozen sections is
labour intensive and costs much more than
conventional histology

Comments
MMS appears to have higher cure rates than
other treatment modalities. Because it utilises
sequential extirpation of tissue, it is more sparing
of adjacent tissue. This provides a cosmetic
advantage for tumours located in functionally
critical areas. The procedure is performed in an
outpatient setting and most patients tolerate it.29

The technique avoids the delay associated with
formalin-processed tissues and the need for
multiple surgical procedures. For low-risk small-
diameter SCC (minimally invasive or in a low-risk
site), other treatment modalities should be
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considered as there is probably little to be
gained in efficacy and much to lost in terms of
cost and time.

Electrodesiccation and curettage
Electrodesiccation and curettage (ED&C) is
frequently used in the treatment of SCC,
particularly for in situ or minimally invasive
lesions on the trunk or limbs. The tumour is
prepared for ED&C and margins are marked.
Taking advantage of the finding that skin
tumours are usually more friable than the
surrounding normal tissue, the sharp tip of a
curette is used to debulk the tumour. Electric
current through a fine-tipped needle is used to
desiccate the base and destroy any residual
tumour. This sequence is repeated several times
and the eschar that remains is left to heal by
secondary intention.

Effectiveness
ED&C is frequently used for SCC, but no RCTs
have compared ED&C with other treatments.
Several case series have examined the cure rate
of ED&C for SCC lesions. Freeman et al.30 treated
407 SCC lesions by ED&C over a 20-year period
with follow up ranging from 1 to over 5 years. In
patients with a greater than 5-year follow up, they
found that ED&C cured 96% (46/48) of SCC less
than 2 cm in diameter and 100% (9/9) of SCC
greater than 2 cm in diameter. Of the 407 treated
SCC lesions, 355 were less than 2 cm,
suggesting choice of this technique for smaller
SCC. Knox et al.37 noted that only four SCC
lesions recurred in 315 tumours treated with a
follow up of 4 months to 2 years. SCC lesions in
this study were all less than 2 cm and without
significant invasion. Honeycutt and Jansen38

treated 281 invasive SCC lesions by ED&C and
reported three recurrences in a follow-up of up
to 4 years. Of the patients who developed
recurrences, two had had tumours greater than
2 cm.38 Whelan and Deckers39 treated 26 SCC

lesions and reported a 100% cure rate in a 2–9
year follow up.

Drawbacks
The high cure rates obtained with ED&C in
published case series probably reflect a selection
bias for smaller and less invasive lesions.
Cosmetically, the scar from ED&C is usually a
hypopigmented sclerotic circle, as compared with
a thin line from excision. Although the circular scar
often contracts, hypertrophic changes can also
occur that may make it difficult to recognise
recurrent SCC. For SCC lesions on the face,
particularly adjacent to critical tissues, contraction
of resultant scars may distort or destroy the
normal or functional anatomy. In addition, a
surgeon performing ED&C at sites adjacent to
vital or anatomically complex structures (such as
the nose or eye) might limit the margins of
destruction or be less aggressive in order to
preserve native tissue; this is likely to diminish the
effectiveness of this technique. Whelan and
Deckers39 found that the majority (65%) of lesions
took 4 weeks to heal after ED&C, while in a
separate study they found that the average time
for healing was 5.1 weeks.40 Prolonged healing
compared with surgical excision should be
considered, particularly for lesions on the legs.
Daily wound care is an essential part of ED&C,
and diligence is required to prevent infection.

Comment
ED&C appears to be effective for minimally
invasive SCC lesions less than 2 cm in diameter.
One clear advantage of ED&C over other
modalities is that it is rapidly and easily
performed by the experienced surgical clinician.
Although the healing time may be increased,
ED&C is an affordable, effective and rapid
treatment option for SCC and should be
considered for small or less invasive tumours.
Adequate follow up is essential to recognise the
rare recurrences.
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Cryotherapy
Cryotherapy has been used for decades and
is highly effective for treating small or
minimally invasive SCC. The standard
treatment protocol for cryotherapy consists of
two cycles of freezing with liquid nitrogen
lasting 1·5 minutes per cycle. The technique
takes longer than ED&C but less time than
surgical excision.

Effectiveness
No RCTs have compared the effectiveness of
cryotherapy with other treatments. Several case
series have examined the cure rate of
cryosurgery in SCC. Over an 18-year period,
Zacarian41 treated 4228 skin cancers with
cryotherapy, which included 203 SCC lesions.
He noted a 97% cure rate in a follow up ranging
from less than 3 months to over 10 years. Most
recurrences (87%) occurred in the first 3 years.
Zacarian further noted a healing time that ranged
from 4 to 10 weeks. Kuflik42 found a 96% 5-year
cure rate for 52 SCC lesions. Holt10 reported 34
SCC lesions treated with cryotherapy and a 97%
cure after follow up ranging from 6 months to
5·5 years.

Drawbacks
Cryotherapy is usually initially complicated by
oedema, followed by blister formation. After
rupture, the resultant crust takes 4–10 weeks to
heal.41 Hypopigmentation is universal, with
occasional hypertrophic scarring.41 Atrophic
scars can be seen on the face, and neuropathy
has been reported.41 Since cryotherapy
rarely destroys deep tissues, significant
invasion should be considered a relative
contraindication.41

Patients with abnormal cold tolerance,
cryoglobulinaemia, autoimmune deficiency or
platelet deficiency should not be treated with
cryotherapy.41

Comment
Cryotherapy is effective for treating minimally
invasive SCC on the trunk or limbs. Caution is
needed when treating SCC on the face,
particularly near vital structures.
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Key points

• Risk factors for recurrence of cutaneous
SCC are treatment modality, size greater
than 2 cm, depth greater than 4 mm, poor
histological differentiation, location on
the ear or mucosal areas, perineural
involvement, location within scars or
chronic inflammation, previously failed
treatment and immunosuppression.

• The evidence base for treatment of
cutaneous SCC is poor.

• None of the commonly used procedures
has been tested in rigorous RCTs.

• Case series which have followed up
patients with SCC treated by surgical
excision, MMS, ED&C and cryotherapy all
suggest 3–5-year cure rates of over 90%.

• Comparison of the cure rates between the
existing main treatments is almost
impossible as choice of treatment is
probably based on likelihood of success
(for example, only people with small
uncomplicated SCCs are treated by non-
surgical techniques).

• Based on the available case series, there is no
evidence to suggest that any of the commonly
used treatments for SCC are ineffective.

• Small (less than 2 cm tumours) at non-
critical sites can probably be treated
equally well by surgical excision with a
4 mm margin, ED&C or cryotherapy.

• Larger tumours, especially at sites where
tissue sparing becomes vital, are probably
best treated by MMS.

• RCTs are needed to inform clinicians about
the relative merits of the various treatments
currently used for people with SCC.

• Such trials will need to be large to exclude
small but important differences, and they
will need to accurately describe the sorts
of people entered in terms of risk factors
for recurrences. Follow up in such studies
needs to be 5 years or longer.



Other treatment options
Many other treatment modalities such as
radiotherapy, photodynamic therapy, oral
retinoids and topical imiquimod have been or are
being tried for SCC. These will be dealt with in
the next edition of this book.

Clinical implications
In relation to the clinical scenario of an
uncomplicated small SCC in an
immunocompetent man, there is little in the
evidence base to suggest that any one of the
modalities above is “better” than the others.
Choice of treatment will largely depend on
the operator’s preference, convenience to the
patient, and cost. Surgical excision has the
advantage of offering clear visualisation of
the tumour margins whereas ED&C and
cryotherapy might be more convenient.
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26
Basal cell carcinoma
Fiona Bath and William Perkins

Background
Definition
Basal cell carcinoma (BCC) is defined as a slow-
growing, locally invasive malignant epidermal
skin tumour, which mainly affects Caucasians.1

Incidence/prevalence
BCC (or rodent ulcer) is the most common
malignant cutaneous neoplasm found in
humans.1–3 For example, over 30 000 new cases
are reported each year in the UK. This is likely to
be an underestimate because of inconsistencies
in registration of BCCs at regional cancer
registries.4 Many registries only register a
person’s first skin cancer, thus further
underestimating the real burden of the problem. 

The tumour may occur at any age but the
incidence of BCC increases markedly after the
age of 40 years. The incidence of BCC appears
to be increasing in younger people, probably
as a result of increased sun exposure.5 The
incidence rate (standardised using the
European standard population) for new BCCs

Figure 26.1 Superficial basal cell carcinoma (BCC)

Figure 26.2 A nodular BCC

Figure 26.3 A morphoeic BCC



in the Trent Cancer Registry (UK) increased
from 36·8 in 1985 to 71·3 for men, and from 25·6
to 52·0 in women (Trent Cancer Registry,
written communication, September 2001). A
total of 3826 new BCCs were registered in
Trent in 2000 (80% of all non-melanoma skin
cancers). A sustained rise in the incidence of
BCC has been documented using a validated
register in South Wales, UK.6 Reliable national
figures for BCC incidence are impossible to
obtain because some cancer registries in the
UK do not register BCCs. In the US, the
incidence of BCC has doubled approximately
every 14 years7 and similar changes have
occurred in Australia.8

Aetiology
Eighty-five per cent of all BCCs appear on the
head and neck region.9,10 Risk factors are
fair skin, tendency to freckle,11 degree of
sun exposure,12–14 excessive sunbed use,
radiotherapy, phototherapy, male sex, and a
genetic predisposition.15 Naevoid BCC
syndrome (Gorlin syndrome) is an autosomal
dominantly inherited condition characterised
by developmental abnormalities and the
occurrence of multiple BCCs. Mutations in
patients with naevoid BCC syndrome has been
found on the patched gene located on
chromosome 9, which appears to be crucial for
proper embryonic development and for tumour
suppression.16

Clinical patterns
As Figures 26.1–26.3 show, clinical appearances
and morphology for BCC are diverse. They
include nodular, cystic, ulcerated (rodent ulcer),
superficial, morphoeic (scarring), keratotic and
pigmented variants. Nodular BCC is the most
common type (60%) in the UK. However, in other
countries such as Australia, superficial BCC is

the most common type.17 Eighty-five per cent of
all BCCs appear on the head and neck region,9,10

visible areas where a good cosmetic and
functional result is important.

Prognosis
Growth of BCC is a localised phenomenon in
people with a competent immune system. BCCs
tend to infiltrate surrounding tissues in a three-
dimensional fashion through the irregular
extension of finger-like outgrowths which may
not be apparent clinically.3,18 If left untreated, or
if inadequately treated, the BCC can cause
extensive local tissue destruction, particularly on
the face. Neglected cases may even infiltrate
bone and deeper structures such as the brain
and cause death.19 Death from BCC is extremely
rare, but may occur in neglected cases and/or
those with major underlying immunosuppression.
The clinical course of BCC is unpredictable.
A BCC can remain small for years with little
tendency to grow, it may grow rapidly, or it may
proceed by successive spurts of extension of
tumour and partial regression.20 Histological
subtype (infiltrative, micronodular or morphoeic
patterns), initial diameter and male sex have
been shown to be the best independent
predictors of BCC invasion.21 It is unknown
whether the phenotypic characteristics of people
who present with clusters of BCCs or those who
develop BCCs on truncal sites are also
associated with increased growth once a BCC
has established.

Diagnostic tests 
The diagnosis is usually made clinically, with
histological confirmation being made at the time
of the intended definitive treatment, often
surgical removal. Diagnostic biopsies are usually
performed before treatments such as
radiotherapy.
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Aims of treatment
The three fundamental principles of treatment
are to:

• eradicate the tumour
• preserve function 
• produce an excellent or acceptable cosmetic

result. 

From a patient’s perspective, the treatment
should result in as little distress as possible in
terms of pain, number of hospital visits and
scarring.  From a health provider’s perspective, it
is important to balance efficacy against cost. 

Relevant outcomes

• Clearance of the lesion as measured by early
treatment failure (within 6 months) and long-
term recurrence of the lesion measured at
3–5 years since this is what would happen in
practice. 

• Adverse effects in terms of atrophy, scarring,
changes in pigmentation and discomfort to
the patient in terms of pain during treatment
and afterwards.

Methods of search
The following databases were searched:

• Medline from 1966
• Embase from 1980
• BIDS ISI (Science Citation Index from 1981)
• The Cochrane Skin Group Trials Register
• The Cochrane Library, Cochrane Database of

Systematic Reviews and Cochrane Central
Register of Controlled Trials

• Mega Register of Controlled Trials on the
Current Controlled Trials website and the
National Research Register’s MRC Clinical
Trials Directory.

The search strategy used to locate RCTs
included the search terms 1–29, as given in the
Cochrane Handbook,22 Appendix 5c.2.

Search terms included: BCC, Basal cell
carcinoma, basal cell cancer, nodular BCC,
naevoid BCC, Gorlin syndrome, rodent ulcer,
Jacob’s ulcer, basal cell epithelioma, basalioma,
non-melanoma skin cancer which include
squamous cell carcinoma and BCC, NMSC.

Pharmaceutical companies were contacted
where appropriate for reviews or unpublished
trials.

QUESTIONS

What are the effective therapeutic
interventions for BCC of the skin? How do the
therapeutic interventions for BCC compare
with each other? How do the cosmetic
outcomes for these interventions compare?
Are these interventions cost-effective?

The first-line treatment of BCC is often surgical
excision. Numerous alternatives are available
and include: curettage, cryosurgery, laser,
excision with predetermined margins, excision
under frozen section control, Mohs’
micrographic surgery (the use of horizontal
frozen sections and mapping to determine
tumour clearance), radiotherapy, topical therapy,
intralesional therapy, PDT (the application of a
cream to induce photodamage to the tumour
using various light sources), immunomodulators
(agents used to stimulate the immune system
and work on eradicating the tumour) and
chemotherapy. Surgical treatment requires
access to a minor operating theatre and most
other treatments are carried out in specialist
centres. Although there is wide variety in the
treatment modalities used in the management of
BCC, and the vast majority of the tumours are
probably treated successfully, little research is
available which accurately compares these
different treatment modalities.

Surgical excision
There are no large RCTs comparing surgical
excision with a predetermined margin with any
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other intervention for BCC, despite the fact that
this modality is probably the most frequent
treatment. There are, however large case series,
which demonstrate excellent “success” rates for
this modality.23

Mohs’ micrographic surgery is a technique
whereby 100% of the surgical margin is
examined by mapping horizontal frozen sections
from successive excision layers until clearance
is achieved. No RCTs have investigated the
margin of excision that would be effective in the
removal of BCC by surgical excision with
predetermined margins. Proxy measures based
on Mohs’ micrographic surgical margins
required to remove BCCs and histopathological
studies of excised specimens have suggested
that for small nodular or superficial BCC, a 4 mm
margin of normal skin will clear 95% of
tumours.18,24 Larger margins are required for
tumours greater than 20 mm and for morphoeic
tumours.18

Surgical excision with frozen
section margin control
One RCT of 347 patients compared surgical
excision with frozen section margin control
versus radiotherapy in primary BCC of the face
less than 40 mm diameter.25 As shown in Table 26.1,
the main outcome measure was persistent or
recurrent disease at 4 years. The secondary
endpoint was the cosmetic result assessed by
the patient, the dermatologist and three persons
not involved in the trial. 

Efficacy
The 4-year failure rate was 0·7% (95%
confidence intervals (CI) 0·1–3·9%) in the
surgery group and 7·5% (CI 4·2–13·1%) in the
radiotherapy group. Cosmetic outcome as
assessed by five observers over the 4 years of
the study consistently favoured surgery (Petit
2000).26 At 4 years the percentages of patients

assessed their cosmetic results as good
in 87% after surgery and in 69% after
radiotherapy. 

Potential drawbacks
After radiotherapy, dyspigmentations and
telangiectasia developed in more than 65% of
the patients at 4 years. Radiodystrophy affected
41% of the patients at 4 years.

Comment 
Concealment of allocation was clear and the
paper showed evidence of an a priori sample
size calculation; however, analysis was
conducted per protocol. Several previous studies
have reported cure rates and cosmetic results
with surgery and radiotherapy; however, the
above study was the first randomised trial giving
an unbiased comparison of the two treatments. 

Implications for practice
The trial shows that the failure rate was
significantly lower in surgery than in radiotherapy
for the treatment of BCC of the face for lesions
less than 4 cm in diameter. Surgery may also be
preferred for its cosmetic result.

Mohs’ micrographic surgery
There are no RCTs comparing this with any other
intervention, although large case series with
5-year follow up suggest that this modality has
the highest cure rates for all types of BCC
(0·5–1·3% depending on site).27

Cryotherapy
Three RCTs were found and are summarised in
Table 26.2. One study of 93 patients compared
radiotherapy with cryotherapy for primary BCC
excluding lesions on the nose or pinna.28 The aims
of the study were to compare the control of the
tumours with the two treatments, to assess
the final cosmetic result and to compare the
discomfort and inconvenience experienced by the
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patient. Cryotherapy consisted of two freeze–thaw
cycles, freezing for 1 minute each time. 

Radiotherapy versus cryotherapy
Efficacy
Recurrence rates at 1 year were 4% (2/49) in the
radiotherapy group and 39% (17/44) in the
cryotherapy group. At 2 years no further tumours
had recurred in either group. The cosmetic
results for the two modes of treatment were not
significantly different.

Potential drawbacks
The degree of pain, discomfort, discharge and
bleeding from the treated areas was the same in
both groups. Only one patient from each group
was seriously inconvenienced by their
treatment.  Hypopigmentation was more
common than hyperpigmentation with both

modes of treatment (81% of those in the
radiotherapy group and 88% of those in the
cryotherapy group). Seven patient treated
with radiotherapy developed some radiation
telangiectasia. Hypopigmentation and
telangiectasia tend to be lifelong. Five patients
treated with cryotherapy developed milia –
these all disappeared by 1 year.

Comments
The concealment of allocation was unclear and
analysis was conducted per protocol. Their was
no indication of the type of lesion.

Implication for clinical practice
Cryotherapy, although convenient and less
expensive than radiotherapy, does not appear to
have better cure rates than radiotherapy
(especially for lesions >2 cm). Cosmetic effect
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Avril et al.

199725 (France)

Single centre

Randomisation by

sequential sealed

envelopes

ITT

HP BCCs

T1: 174, T2: 173

patients 

Histological type T1:

79 N, 52 ulcerated, 

36 S and pagetoid,

7 sclerosing; T2: 74 N,

50 ulcerated, 41 S and

pagetoid, 8 sclerosing

Location T1: 53 nose,

36 eyelids,

36 forehead, 10 chin,

5 ear; T2: 49 nose,

42 cheek, 35 eyelids,

29 forehead, 12 chin,

6 ear

T1: surgery – resection

of whole tumour with a

free margin of at least

2 mm from visible

borders; T2:

radiotherapy –

interstitial

brachytherapy,

superficial contract

therapy or

conventional therapy,

chosen by

radiotherapist

according to tumour

parameters and

location and patient

characteristics

FU: 3, 6, 12 months

after end of treatment;

then yearly until fourth

year

Rate of histologically

confirmed persistent

tumour or recurrence

after 4 years

Patients examined by

dermatologists;

photographs of scar

taken at three

standardised

distances

Ex: BCC on scalp

or neck, patients

who had total

removal of BCC

at biopsy, with

5 or more BCCs,

life expectancy

<3 years

Table 26.1 Randomised controlled trials evaluating surgical excision in the treatment of basal cell carcinoma

BCC, basal cell carcinoma; HP, histologically proven; BP, biopsy proven; MU, mega units; IFN, interferons; Ex, exclusion; T1/2/3,

treatment groups 1/2/3; FU, follow up; 5-FU/epi, 5-fluorouracil/epinephrine; PC, phosphatidyl choline; PDT, photodynamic therapy; ALA,

gamma-aminolevulinic acid; N, nodular; S, Superficial; M, morphea-like; PP, per protocol; ITT, intention to treat

Study Method Participants Interventions Outcomes Notes



for radiotherapy and cryotherapy are comparable.
Variations in technique occur between different
physicians and may account for differences in
outcome. Lesions bigger than 2 cm diameter
treated by cryotherapy recurred, but lesions
bigger than 2 cm and treated with radiotherapy
were controlled. It was concluded that
cryotherapy does not offer a satisfactory
alternative to radiotherapy in the treatment of
BCC.

Varying number of freeze–thaw
cycles
In a study of 84 patients, one freeze–thaw cycle of
30 seconds was compared with two freeze–thaw
cycles of 30 seconds for low-risk facial BCCs.29

Efficacy
Recurrence rates were significant: 4·7% with two
freeze–thaw cycles and 20·6% with one cycle at
a median time of 18 months.
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Hall et al.

198628 (UK)

Mallon and

Dawber, 199629

(UK)

Thissen et al.

200030 (The

Netherlands)

Single centre

Method of

randomisation not

known PP

Single centre

Method of

randomisation not

known PP

Single centre.

Method of

randomisation not

known. PP

105 patients

BP BCCs T1: 44, T2:

49 patients

Sites: T1: 30 neck and

face, 6 eyelids,

8 trunk. T2: 40 neck

and face, 3 eyelids,

6 trunk

84 patients

Mostly clinically

proven BCCs

Facial lesions ≤1·5 cm

not extending >3 mm

below skin were

included. T1: 36, T2:

48 patients

Mean age T1: 67, T2:

69 years

103 patients

Some BP BCCs

Lesions S or N, <2 cm

diameter, localised

anywhere on the head

and neck

T1: cryotherapy using

a Cry-Owen liquid

nitrogen spray gun; all

lesions treated with

two freeze–thaw

cycles, freezing for

1 minute each time,

with a thaw time of at

least 90 s

T2: radiotherapy,

(130 KV x rays)

T1: single 30-second

freeze–thaw cycle

T2: double 30-second

freeze–thaw cycle

T1: surgery. 

T2: cryosurgery (no. 3

currette used to

debulk the tumour;

no. 1 used to remove

remainder of BCC

around the borders.

Freezing: two freezing

periods, each lasting

20 seconds)

FU: Recurrence of

tumour and cosmetic

appearance at 1, 6,

12, 24 months after

treatment

Tumour identified

histologically

FU: T1: 10 months to

7·1 years, T2: 1⋅2– 6⋅1

years

Lesions assessed

clinically

FU: cosmetic and

recurrence at 1 year

Recurrence assessed

clinically

12 excluded:

5 died of other

causes, 7 lost to

FU

Ex: recurrent

tumours, lesions

on nose or pinna,

lesion near eye

and vision in eye

<6/18

7 lost to FU,

T1: 2, T2: 5

Lost to FU: 3 in

control group did

not turn up for

visits, 1 died

(unrelated to

treatment), 3

developed

recurrent BCC

(all T2)

Study Method Participants Interventions Outcomes Notes

Table 26.2 Randomised controlled trials evaluating cryotherapy in the treatment of basal cell carcinoma

See Table 26.1 for abbreviations.



Potential drawbacks
No mention was made of adverse effects of the
treatment.

Comments
Concealment of allocation was unclear and the
analysis was conducted per protocol. Only
common facial lesions of 1·5 cm or less were
included and not all the lesions were biopsied.
Variations in technique between different
physicians may account for differences in
outcome.

Implications for clinical practice
Facial lesions require a double freeze–thaw
cycle with liquid nitrogen if the high cure rates in
many reports of formal excision or radiotherapy
are to be achieved. Although case series
suggest that higher clearance rates can be
achieved, particularly with low-risk tumours,
more prospective evidence is required.

Cryotherapy versus surgical
excision
A study of 96 patients30 compared cryosurgery
with surgical excision for BCC of the head and
neck. The primary outcome was cosmetic result
but recurrence rates in both groups were also
compared. Recurrences were treated by
surgical excision. Cosmetic results were judged
by five independent professional observers and
by the patients. 

Efficacy
The recurrence rate for cryosurgery was 3/48
at 1 year whereas in the surgery group no
recurrences developed at 1 year. Cosmetic
results after surgical excision generally got
significantly better evaluation as compared with
cryosurgery for superficial and nodular subtypes
localised in the head/neck region.

Comments
Concealment of allocation was unclear. The
analysis was conducted per protocol, although
the paper showed evidence of an a priori sample
size calculation.

Potential drawbacks
Two patients (4%) developed secondary wound
infections in the first and second week after
surgery, for which systemic antibiotics were given.
Ninety per cent of patients in the cryotherapy group
complained of moderate-to-severe swelling of the
treated area, followed by long-lasting leakage of
exudates from the defect. After cryotherapy three
patients (6%) had secondary wound infection, for
which systemic antibiotics were given.

Implications for clinical practice
Surgical excision for nodular and superficial
lesions smaller than 2 cm is cosmetically more
acceptable than cryosurgery. Cryotherapy does
not appear to be a satisfactory alternative to
surgery for superficial or nodular lesions in the
head and neck area of less than 2 cm in diameter.

Photodynamic therapy (PDT)
PDT is a non-ionising radiation treatment
modality under development. It uses the
interaction between visible light and tumour-
sensitising agents to generate cell death. Two
RCTs were identified, summarised in Table 26.3.
No published trials have compared PDT against
the standard treatment of surgical excision.

PDT versus cryotherapy
In a trial of 88 patients, PDT was compared with
two freeze–thaw cycle cryotherapy for BCC.31

Efficacy
There was no significant difference in recurrence
rates at 12 months. Histological recurrence rates
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at 1 year were 25%(11 of 44) in the PDT group,
compared with 15% (6 of 39) in the cryotherapy
group, despite multiple retreatments in the PDT
group. Scarring and tissue defect scored
significantly better following PDT. 

Potential drawbacks
More patients indicated pain and discomfort
during and after treatment with PDT but the
differences were not statistically significant.

Comments
Concealment of allocation was clear. However,
analysis was conducted per protocol and no
sample size calculation was given.

Implications for clinical practice
Although patient tolerability was greater and
cosmetic outcomes were considered better in
the PDT group, the efficacy data do not support
the introduction of PDT for the treatment of BCC;
further studies demonstrating greater efficacy
are needed. 

Laser versus broadband
halogen light
A second RCT32 of 83 patients compared the
clinical and cosmetic outcome of superficial
BCCs using either laser or broadband halogen
light in PDT with topical 5-aminolevulinic acid
(ALA).
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Wang et al.

200131

(Sweden)

Soler et al.

200032

(Norway)

Single centre

Randomised

according to a

stratified

randomisation

pattern in blocks

of 10 patients PP

Single centre

Randomisation

numbers in locked

envelopes. The

patients were

randomly allocated

on the treatment

day to one of the

two arms in blocks

of four patients ITT

HP BCC

44 women; 44 men;

age range 42–88 years

Type: T1: 22 S, 25 N;

T2: 17 S, 24 N

Distribution: 47 trunk,

25 head and neck,

10 legs, 6 arms

HP BCC

83 patients

245 lesions

T1: PDT (20% weight-

based ALA/water-in-

oil cream applied to

lesion; irradiation 6 hr

later. 

T2: cryosurgery (2

freeze–thaw cycles)

All lesions in both

groups topical 20%

ALA, removed after

3 hours and light

source applied: T1:

laser light (630 nm);

T2: broadband light

FU: 1, 4, 8 weeks,

3 months after

treatment

Last FU 12 months

after first treatment

Punch biopsy at 

3 and 12 months

FU: 3, 6 months after

treatment 

Outcomes: complete,

partial or no response;

cosmetic outcome and

pain intensity during

treatment and FU

Ex: BCC on nose;

M growth;

porphyria;

abdominal pain

of unknown

aetiology;

photosensitivity;

treatment of BCC

with topical

steroids type III

or IV within the

last month

Study Method Participants Interventions Outcomes Notes

Table 26.3 Randomised controlled trials evaluating photodynamic therapy in the treatment of basal cell carcinoma

See Table 26.1 for abbreviations.



Efficacy
At the end of the study (6 months), 86% in the
laser group and 82% in the broadband halogen
group were evaluated as complete responses by
both investigators. The study showed no
significant difference in cure rate (P = 0·49, 95%
CI −7 to 14%) or cosmetic outcome (P = 0·075)
between light exposure from a simple broad
lamp with continuous spectrum (570–740 nm) or
from a red-light laser (monochromatic 630 nm).

Potential drawbacks
Eighty-three per cent of patients receiving laser
light and 76% of those receiving broadband
halogen light PDT reported some discomfort
during and after illumination. Sixty-eight per cent
of the patients who received laser light and 74%
of patients who received broadband halogen
light reported some degree of discomfort
(stinging, itching, pain, headache, sensation of
warmth or blushing) during the first week of
treatment. No serious adverse events were
reported during the 6-month follow up.

Comments
Although 83 patients were involved, 245
superficial BCCs were included in the study,
indicating more than one lesion per patient.
Concealment of allocation was clear and analysis
was carried out by intention to treat; however, no
sample size calculation was included.

A further ongoing randomised trial  aims to
compare the efficacy of 5-ALA PDT following
minimal debulking curettage with surgery for
low-risk nodular BCCs and to compare pain and
morbidity experienced by patients undergoing
each procedure.33

Implications for practice
The results show that topical ALA-based PDT with
a broadband halogen light source gives cure
rates and cosmetic outcome similar to those
obtained with a laser light source. Reduced costs,
increased safety as well as the possibility of

general use by dermatologists are other elements
in favour of the lamp as a suitable light source.

PDT as a technique for treatment of BCC needs
further research and/or modifications, given the
poor outcomes reported.

Intralesional interferon
therapy
Interferons are naturally occurring glycoproteins
that exhibit antiviral, antitumour and immuno-
modulatory activities. Four RCTs were found,
summarised in Table 26.4. 

Interferon alfa-2a and/or 2b
Efficacy
In the first trial,34 45 patients were randomised
to receive 15 or 30 million units of interferon
alfa-2a, -2b or both -2a and -2b. The aim of the
study was to evaluate the effectiveness of the
interferons alone and whether this effect might
be increased by their combination.

Complete response at 8 weeks was similar at
66–73% in each treatment group. No significant
differences were found between the groups in
this respect.

Potential drawbacks
One drawback is pain at the injection site. All
patients had flu-like syndrome (fever, chills,
headaches, fatigue, myalgia) especially within the
first 2 weeks after the initiation of interferon therapy.

Comments 
Concealment of allocation was unclear; however,
analysis was performed with intention to treat.

Implication for clinical practice
Combining interferon alfa-2a and -2b does not
increase their effectiveness.
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Alpsoy et al.

199634 (Turkey)

Cornell et al.

199035 (USA)

Edwards and

Tucker 199036

(USA)

Rogozinski

et al. 199737

(Poland)

Single centre

Method of

randomisation

not known

ITT

Multicentre (4)

Randomisation

by computer

generated PP

Single centre.

Method of

randomisation

not known PP

Single centre.

Method of

randomisation

not known ITT

45 patients

HP BCC: T1: 15, T2:

15, T3: 15 patients

Mean age T1: 58⋅7,

T2: 63⋅6, T3:

60·3 years

Histological types

T1:12 N, 1 S, 2 M; T2:

11 N, 2 S, 2 M; T3: 11

N, 2 S, 2 M

T1: 123, T2: 42

patients. 

BP BCC

Mean age T1: 56, T2:

57 years

Histological type T1:

57 S, 66 N ulcerative;

T2: 19 S, 23 N

T1: 33; T2: 32

patients

BP BCC

Age range 35–65

years

Histological type: T1:

16 S, 17 N, T2: 15 S,

15 N

T1: 17, T2: 18

patients

T1: INF alfa-2a; T2:

INF alfa-2b; T3: INF

alfa-2a and-2b

T1: intralesional

injections 1·5 million

IU IFN alfa-2b; T2:

vehicle for IFN

preparation

3 alternate days/week

for 3 consecutive

weeks

10 million IU zinc

chelate IFN alfa-2b:

T1: single injection;

T2: one dose per

week for 3 weeks

T1: recombinant

INF beta; T2: placebo

FU: cytologic

specimens taken

8 weeks after

completion of

therapy; all cases

evaluated clinically

and histologically

FU: weekly after each

of the three

treatments then at

5, 9, 13 weeks after

completion of

treatment, then

every 3 months to

52 weeks

BCC measured,

photographed before

each treatment and at

beginning of the 2nd,

8th, 12th and 16th

week after the first

injection

Biopsy at week 16

FU: 16 weeks after

treatment and 2 years

Ex: Recurrent lesions,

genetic or naevoid

conditions, deep

tissue involvement

Ex: Previously received

therapy to test site,

immunosuppressive or

cytotoxic therapy

(within previous

4 weeks), or

exogenous IFN/IFN

alfa-2b (Intron A),

debilitating illness,

lesion in perioral or

central area of the

face or penetrating to

deep tissue

Ex: thromboembolic

disease, radiation

therapy to the test site

area, history of arsenic

ingestion, pregnancy,

immunosuppression,

receiving non-steroidal

anti-inflammatory

drugs, M BCC,

recurrent cancers,

deeply invasive

lesions, periorificial

tumours, central facial

BCC

Study Method Participants Interventions Outcomes Notes

Table 26.4 Randomised controlled trials evaluating intralesional interferon in the treatment of basal cell carcinomas

See Table 26.1 for abbreviations.



Interferon alfa-2b versus vehicle
Another trial of 165 patients35 compared
interferon alfa-2b, 1·5 million units three times
weekly, for 3 weeks with vehicle in a 3:1 ratio of
interferon-treated to placebo-treated patients.

Efficacy
Eighty-one per cent of  interferon-treated
patients were clinically and histologically cured
at 52 weeks, compared with 20% of placebo
recipients. The cure rate was independent of
lesion type or size.

Potential drawbacks
Flu-like symptoms occurred more commonly in
the interferon-treated group.

Comments
Concealment of allocation was clear; however,
analysis was conducted per protocol.
Interestingly, 20% of people treated with vehicle
appeared to have histological cure at 1 year.
Longer-term studies are needed to determine
whether this is genuine.

Implications for clinical practice
Interferon alfa-2b could be considered for
patients who are not candidates for simple
surgery or desire non-surgical therapy.
Interferon alfa-2b does not compare with current
standards of surgical or radiotherapy cures and
so cannot be recommended. 

Number of dosages of
interferon alfa-2b
In a third trial of 65 patients, a single dose of
10 million IU protamine zinc chelate interferon
alfa-2b (a sustained-release preparation) was
compared with the same dose weekly for 3
weeks.36

Efficacy
Histological cure rates at 16 weeks were 52%
and 80% for one and three doses weekly,
respectively. Cosmetic effect was graded by
patients as follows: excellent 51%, very good
22%, good 14%, satisfactory 10% and poor 3%.

Potential drawbacks
All patients experienced at least one adverse
reaction. Side-effects were similar for both single
and repeated dosage groups, and were those
common to interferon. Adverse reactions
occurring in at least 20% of subjects were fever,
rigors, myalgia, headache and nausea.  Other
side-effects included arthraglia, malaise, fatigue,
diarrhoea, paraesthesias, somnolence, thirst,
dizziness, vomiting, rashes and anorexia.
Adverse reactions began on the day of treatment
and generally lasted 5–8 hours, except for
headaches which lasted about 1 day. Mild
erythema was often present at the treatment site
in the 16th study week.

Comments 
Concealment of allocation was unclear and
analysis was conducted per protocol. There was
also a lack of any other active or standard
treatment as comparator.

Implications for clinical practice
Refinement of the formulation to improve the
release of interferon in order to help minimise
side-effects has not been realised. A trial is
needed to compare sustained-release formulation
of interferon alfa-2b with standard interferon
alfa-2b.

Interferon beta 
Recombinant interferon beta, I million units three
times weekly for 3 weeks has been compared
with placebo in a trial of 35 patients.37
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Efficacy
At 2 years follow up, 47% in the treatment group
showed complete response compared with none
in the placebo group.

Potential drawbacks
Inflammation at the injection site was found in
11/16 patients in the treatment group and 4/18
receiving placebo.

Comment
Analysis was conducted per protocol;
concealment of allocation is not known.

Implications for clinical practice
The paper suggests recombinant interferon beta
as an alternative treatment for BCC, but the
response rate for this trial is lower than in others –
47% is not a sufficiently good response rate to
recommend a treatment.

BEC-5 cream
BEC-5 is a mixture of 0·005% solasodine
glycosides found in solanaceous plants
(aubergine). BEC-5 cream binds to endogenous
ectins and shows preferential cytotoxicity to
human cancer cells.

In a  double-blind randomised trial, BEC-5 cream
was compared with matching vehicle38

(Table 26.5). Biopsy-proven lesions, excluding

morpheic BCC, were treated twice daily under
occlusion with BEC-5 or vehicle for 8 weeks. 

Efficacy
There was a significant histological cure at week 8:
66% (41/62) in the BEC-5 group and 25% (8/32) in
the vehicle group. Cure rates at  1-year follow up
were also significant: 52% (32/62) in the
BEC-5 group and 16% (5/32) in the placebo group.

Potential drawbacks
There were no major treatment-related adverse
effects.

Comment 
Concealment of allocation was unclear and
analysis was conducted using intention to treat.
The proportions of nodular and superficial BCCs
was not clear from the published abstract.

Implications for clinical practice
Although significant differences were found
between the groups, the cure rate is probably
not sufficiently high compared with other
treatments to recommend this method. Further
trials are required to ascertain the true
usefulness of this preparation.

5-Fluorouracil (5-FU)
The primary mechanism of action of 5-FU
is thought to be inhibition of DNA synthesis

335

Basal cell carcinoma

Punjabi et al.

200038 (UK)

Multicentre

Method of

randomisation

not known

94 patients

BP BCCs

Age 32–95 years

T1: BEC-5; T2:

vehicle; twice daily

under occlusion for

8 weeks

Patients reviewed

every 2 weeks

Repeat punch biopsy

at 8 weeks on

84 patients

10 patients in T1 did

not complete the

study

Study Method Participants Interventions Outcomes Notes

Table 26.5 Randomised controlled trials evaluating BEC-5 in the treatment of basal cell carcinoma

See Table 26.1 for abbreviations.



by competitive inhibition of thymidylate
synthetase.39

5-FU in phosphatidyl choline
versus 5-FU in petrolatum
A double-blind randomised pilot study40 of 5-FU
5% cream in phosphatidyl choline (PC) vehicle
was compared with 5-FU 5% in petrolatum.
Further details of this study are given in Table 26.6.
PC was used as a vehicle to facilitate the
penetration of 5-FU.  

Efficacy
Histological cure at week 16 was 90% with the
PC vehicle and 57% with the petrolatum-based
cream. The patients also evaluated the treatment

site on each visit for cosmetic appearance.
There was absolutely no difference detected in
the clinical appearance and adverse effects
between the two therapeutic arms of the study.

Comments
The study was not powered to detect any
statistically significant differences in outcome
between the groups, and concealment of
allocation was unclear; however, analysis was
conducted using intention to treat.

Potential drawbacks
Local irritation, erythema, ulceration and
tenderness were common reactions but were
well tolerated by the patients. Minimal itching

336

Evidence-based Dermatology

Ramgosa et al.

200040 (USA)

Miller et al.

199741

(USA)

Single centre

Method of

randomisation

not known

ITT

Multicentre,

randomised,

open-label

Method of

randomisation

not known

PP

13 patients, 17 BP

non-S BCCs ≥ 0⋅7 cm

greatest diameter

97 males, 25 females

Single BP BCC

Mean age 61 years

Histological type:

38 S, 85 N

Location: 9 head,

9 neck, 38 upper

extremities, 11 lower

extremities, 55 trunk

Lesion area median

80 mm2

T1: 5% 5-FU in PC

vehicle T2: 5% 5-FU

in petrolatum base

Applied am and pm

for 4 consecutive

weeks

6 treatment regimens

with 5-FU/epi gel: T1:

1.0 ml once weekly

for 6 weeks; T2: 0⋅5

ml once weekly for

6 weeks; T3: 1·0 ml

twice weekly for

3 weeks; T4: 0·5ml

twice weekly for

3 weeks. T5: 0⋅5 ml

twice weekly for

4 weeks, T6: 0⋅5 ml

three times weekly

for 2 weeks

FU: every 4 weeks for

16 weeks

Final visit was biopsy

of site

FU examinations of

patients at 1, 4, 8,

12 weeks after last

injection 

At each visit patient

and investigator gave

subjective evaluation

of cosmetic

appearance of lesion

Ex: systemic disease,

women of

childbearing age,

facial BCCs.

Ex: high risk sites.

Lesions with deep

tissue involvement,

basal cell naevus

syndrome,

hypersensitivities or

allergies to 5-FU,

sulfites, epinephrine,

bovine collagen,

history of autoimmune

disease, pregnancy.

Six patients were lost

to follow up

Study Method Participants Interventions Outcomes Notes

Table 26.6 Randomised controlled trials evaluating 5-fluorouracil (5-FU) in the treatment of basal cell carcinoma

See Table 26.1 for abbreviations.



and discomfort were experienced by some of the
patients in both treatment arms.

Implications for clinical practice
The study may indicate an increase in short-term
eradication of BCC using a PC-based vehicle
compared with conventional petrolatum-based
formulations of 5-FU. There was excellent
cosmetic outcome in all treatment sites before
excision at week 16. Further large-scale double-
blind trials are needed to establish the efficacy of
this treatment modality.

5-FU/epinephrine injectable gel
An open-label randomised study of 122
patients41 tested the safety, tolerance and
efficacy of six treatment regimens of 5-
FU/epinephrine gel. Two doses and four
treatment schedules were used (Table 26.6).

Efficacy
Overall, the average response rate for the six
regimens was 91%, as defined by absence of
any tumour on the basis of histological analysis
of excised specimen A 100% complete response
rate was observed in patients who received 5 ml
5-FU/epinephrine gel twice weekly for 4 weeks –
a 92% response rate for superficial lesions and a
91% response rate for nodular lesions. 

All regimens appeared to work well and there
were no statistically significant differences
between them. The various treatment regimens
with higher doses and/or treatment frequency
resulted in higher complete response rates than
obtained in an earlier pilot study.42 Cosmetic
appearance of lesion site prior to excision at
3 months ranged from good to excellent.

Potential drawbacks
All patients had transient, moderate-to-severe
stinging, burning or pain at the time of injection.

Local tissue reactions were confined to the
treatment site and included erythema, swelling,
desquamation, erosions and eschar in most
patients. Hyperpigmentation was observed in
83% of patients but typically cleared up by
follow up. Forty-seven per cent of patients had
ulcerations at the treatment site. The lowest
incidence and severity of reactions occurred
with 0·5 ml 5-FU/epinephrine gel three times
weekly for 2 weeks.

Comments 
Analysis was per protocol. Concealment of
allocation was unclear. No sample size
calculation was shown.

Implication for clinical practice
High local drug concentrations can be
maintained for longer with the epinephrine gel
delivery of 5-FU. A trial of 5-FU/epinephrine gel
versus surgical excision, monitoring adverse
effects, is required to confirm the claim that
response rates are comparable to surgery.

Imiquimod 
Imiquimod is an immune response modifier.
It induces cytokines that promote a
TH1 lymphocyte or cell-mediated immune
response.43–45 These cytokines include interferon
alpha and gamma, and interleukin (IL)-12. In
animal studies, imiquimod has demonstrated
broad antiviral and antitumor effects that are
largely mediated by interferon alfa.44 In humans,
imiquimod 5% cream is safe and effective in the
treatment of external anogenital warts.47–48 We
found six RCTs, summarised in Table 26.7.

Efficacy
One study of 35 patients evaluated the safety
and efficacy of imiquimod 5% cream in the
treatment of superficial and nodular BCC.49,50
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This small trial suggested success rates similar
to those of excision surgery, with the added
advantage of no scarring. 

In a phase II dose–response trial of imiquimod
5% cream applied for 6 weeks in 99 Australian
patients with primary superficial BCC,51

histological clearance (defined as patients with
no histological evidence of BCC when the site of
the treated lesion was excised 6 weeks after
imiquimod treatment) rates were 100% (3/3),
88% (29/33), 73% (22/30) and 70% (23/33) for
twice-daily, once-daily, six-times-weekly and
three-times-weekly regimens, respectively.

Another similar multicentre RCT of 128 patients
with superficial BCC compared imiquimod twice
daily, once daily, 5 days/week and 3 days/week
versus vehicle using the same endpoints.52

Intention-to-treat analysis showed clearance
rates of  100% (10/10), 87% (27/31), 81% (21/26)
and 52% for the twice-daily, once-daily,
5 days/week and 3 days/week groups,
respectively. Interestingly, there was a small
vehicle response rate – 19% (6/32). 

Another study53 of 93 patients with superficial
BCC found that occlusion increased the success
rate for three-times-weekly application of
imiquimod from 76% (19/25) to 87% (20/23). 

Two further industry-sponsored trials54,55

conducted in Australia and the US have
evaluated imiquimod  5% cream for the treatment
of nodular BCC. One55 reported histological
clearance rates of 71% (25/35) for once-daily
treatment for 6 weeks. Another vehicle-controlled
RCT54 of 92 patients with nodular BCC who
underwent treatment for 12 weeks using twice
daily, once daily, 5 days/week or 3 days/week
reported intention-to-treat histological clearance
rates of 75% (3/4), 76% (16/21), 70% (16/23)
and 60% (12/20), respectively, with a vehicle
response rate of 13% (3/24).  

This study suggested that longer treatment times
(i.e. 12 weeks as opposed to 6 weeks) are
needed to treat nodular tumours. This is what
one might anticipate from a treatment that relies
on percutaneous penetration – tumour depth
may be an important predictor of treatment
response.

Potential drawbacks
There may be some local skin reaction to
the cream,  including: redness, oedema, skin
hardening, vesicles, erosion, ulceration, flaking
and scabbing. These brisk inflammatory
reactions, at least clinically, would be consistent
with an acute immunologic reconstitution of the
sun-damaged skin, resulting in an immunologically
mediated elimination of malignant and
premalignant cells. In all studies, local reactions
were common, mostly mild or moderate, were
well tolerated by patients, and declined in
incidence and severity with less frequent
dosing.49–55

Comment 
Concealment of allocation was unclear for all the
imiquimod trials; however, analysis was by
intention to treat. There was no long-term follow
up for recurrence. In all of these trials patients
were able to apply the cream themselves, a
distinct advantage in today’s busy dermatology
departments. 

Implications for clinical practice
A long-term RCT of imiquimod 5% cream versus
the best treatment currently available (surgery)
is needed. If successful, topical imiquimod
could become a useful treatment for superficial
and low-risk BCCs and would allow
dermatologists to concentrate on the high-risk
BCCs.
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Key points

• Despite the enormous amount of work
involved in the treatment of BCC, there has
been very little good-quality research on
the efficacy of the treatment modalities
used.

• Surgery and radiotherapy appear to
be the most effective treatments. Other
treatments might have some use, but none
has been compared with surgery.

• The majority studies have been performed
on low-risk BCCs, the results of which are
probably not applicable to tumours of the
morphoeic type shown in Figure 26.3.
Specific trials or subgroup analyses are
required for morphoeic tumours.

• Cryotherapy, although convenient and
less expensive than surgery or
radiotherapy, does not have better cure
rates than surgery or radiotherapy
(especially for lesions >2 cm). Cosmetic
effect is better for surgery and comparable
for radiotherapy.

• If cryosurgery is to be used, two
freeze–thaw cycles are recommended for
nodular and superficial facial lesions
(Figures 26.1 and 26.2) if cure rates
approaching equivalence to that of formal
excision or radiotherapy are to be
achieved.

• An RCT of PDT versus surgery is needed.
• Further studies for all of the interferon

treatments and PDT that demonstrate
greater efficacy are needed before they
can be recommended. 

• Broadband halogen light source may give
cure rates and cosmetic outcome similar
to laser light PDT with possible benefits of
reduced costs, increased safety and ease
of use.

• The efficacy of interferon alfa has not been
directly compared with standard surgical
treatment; inteferons are associated with
significant side-effects, which may
overshadow their usefulness, especially in
the elderly. Interferon therapy requires
several clinic visits.

• Increased short-term eradication of BCC
using 5-FU in a phosphatidyl choline 

based vehicle to increase penetration
should be compared with  surgery, with
long-term follow up.  

• Preliminary studies suggest a high
success rate (87–88%) for imiquimod in
the treatment of superficial BCC using a
once-daily regimen for 6 weeks and a
useful (76%) treatment response when
treating nodular BCC for 12 weeks. These
results need to be confirmed in a long-
term study (3–5 years) with excision
surgery as a comparator.

• Studies comparing excision with
predetermined margins versus Mohs’
micrographic surgery in high-risk tumours
would be useful.



of basal cell carcinoma:a possible indicator of differing

causes. Arch Dermatol 1997;133:593–6.

11. Gilbody JS, Aitken J, Green A. What causes basal cell

carcinoma to be the commonest cancer? Aust J Public

Health 1994;18:218–21.

12. Zaynoun S, Ali LA, Shaib J. The relationship of sun

exposure and solar elastosis to basal cell carcinoma.

J Am Acad Dermatol 1985;12:522–5.

13. Pearl DK, Scott EL. The anatomical distribution of skin

cancers. Int J Epidemiol 1986;15:502–6.

14. Mackie RM, Elwood JM, Hawk JLM. Links between

exposure to ultraviolet radiation and skin cancer. A report

of the Royal College of Physicians. J R Coll Phys Lond

1987;21:91–6.

15. Schreiber MM, Moon TE, Fox SH, Davidson J. The risk of

developing subsequent nonmelanoma skin cancers.

J Am Acad Dermatol 1990;23:1114–18.

16. Johnson RL, Rothman AL, Xie J et al. Human homolog of

patched, a candidate gene for the Basal Cell Nevus

Syndrome. Science 1996;272:1668–71.

17. Staples M, Marks R, Giles G. Trends in the incidence of

non-melanocytic skin cancer (NMSC) treated in Australia

1985–1995: are primary prevention programs starting to

have an effect? Int J Cancer 1998;78:144–8.

18. Breuninger H, Deitz K. Prediction of subclinical tumour

infiltration in basal cell carcinoma. J Dermatol Surg Oncol

1991;17:574–8.

19. Gussack GS. Schlitt M. Lushington A. Woods KE. Invasive

basal cell carcinoma of the temporal bone. Ear Nose

Throat J 1998;68:605–6;609–11.

20. Franchimont C. Episodic progression and regression of

basal cell carcinomas. Br J Dermatol 1982;106:305–10.

21. Takenouchi T, Nomoto S, Ito M. Factors influencing the

linear depth of invasion of primary basal cell carcinoma.

Dermatol Surg 2001;27:393–6.

22. Clark M, Oxman AD eds. Optimat search strategy for

RCTs. In: Cochrane Reviewers’ Handbook 4.1 (updated

June 2000). Cochrane Collaboration. Oxford, 2000:

appendix 5c.

23. Dubin N, Kopf AW. Multivariate risk score for recurrence

of cutaneous basal cell carcinoma. Arch Dermatol

1983;119:373–7.

24. Wolf DJ, Zitelli JA. Surgical margins for basal cell

carcinoma. Arch Dermatol 1987;123:340–4.

25. Avril MF, Auperin A, Margulis A et al. Basal cell carcinoma

of the face: surgery or radiotherapy? Results of a

randomised study. Br J Cancer 1997;76:100–6.

26. Petit JY, Avril MF et al. Evaluation of cosmetic resulls of a

randomised trial comparing surgery and radiotherapy in

the treatment of basal cell carcinoma of the face. Plas

Reconstr Surg 2000;105:2544-51.

27. Rowe DE, Carroll RJ, Day CL Jr. Long term recurrence

rates in previously untreated (primary) basal cell

carcinoma: implications for patient follow up. J Dermatol

Surg Oncol 1989;15:315–28.

28. Hall VL, Leppard BJ, McGill J et al. Treatment of basal cell

carcinoma: Comparison of radiotherapy and cryotherapy.

Clin Radiol 1986;37:33–4.

29. Mallon E, Dawber R. Cryosurgery in the treatment of basal

cell carcinoma. Dermatol Surg 1996;22:854–8.

30. Thissen MRTM, Nieman FHM, Ideler AHLB, Berretty PJM,

Neumann HAM. Cosmetic results of cryosurgery versus

surgical excision for primary uncomplicated basal cell

carcinomas of the head and neck. Dermatol Surg

2000;26:759–64.

31. Wang I, Bendsoe N, Klinteberg CA et al. Photodynamic

therapy v cryosurgery of basal cell carcinomas: results

of phase III clinical trial. Br J Dermatol 2001;144:

832–40.

32. Soler AM, Angell-Petersen E, Warloe T et al.

Photodynamic therapy of superficial basal cell carcinoma

with 5–aminolevulinic acid with dimethylsulfoxide and

ethylendiaminetetraacitic acid: A comparison of two light

sources. Photochem Photobiol 2000;71:724–9.

33. Clark C. Randomised trial of minimal curettage and

topical 5-aminolaevulinic acid (5-ALA) photodynamic

therapy (PDT) compared with excision for the treatment

of basal cell carcinomas with low recurrence risk.

Ongoing trial. Photobiology Unit, Ninewells Hospital and

Medical School, Tayside University Hospitals NHS Trust,

Dundee UK.

34. Alpsoy E, Yilmaz E, Basaran E, Yazar S. Comparison of

the effects of intralesional interferon alfa-2a, 2b and the

combination of 2a and 2b in the treatment of basal cell

carcinoma. J Dermatol 1996;23:394–6.

35. Cornell RC, Greenway HT, Tucker SB et al. Intralesional

interferon therapy for basal cell carcinoma. J Am Acad

Dermatol 1990;23:694–700.

342

Evidence-based Dermatology



36. Edwards L, Tucker SB. The effects of an intralesional

sustained release formulation of interferon alfa2b on basal

cell carcinomas. Arch Dermatol 1990;126:1029–32.

37. Rogozinski TT, Jablonska S, Brzoska J, Michalska I,

Wohr C, Gaus W. Intralesional treatment with recombinant

interferon beta is an effective alternative for the treatment

of basal cell carcinoma. Double-blind, placebo-controlled

study. Przeglad Dermatol 1997;84:259–63.

38. Punjabi S, Cook IJ, Kersey P et al. A double-blind,

multicentric parallel group study of BEC-5 cream in basal

cell carcinoma (BCC). Eur Acad Dermatol Venereol

2000;14(Suppl 1):47–60.

39. Fluorouracil. In: McEvoy GK, ed. American Hospital

Formulacy Service Drug Information. Bethesda, MD:

American Society of Hospital Pharmacists, 1993:573–7.

40. Romagosa R, Saap L, Givens M et al.  A pilot study to

evaluate the treatment of basal cell carcinoma with

5-fluorouracil using phosphatidyl choline as a

transepidermal carrier. Dermatol Surg 2000;26:338–40.

41. Miller BH, Shavin JS, Cognetta A et al. Nonsurgical

treatment of basal cell carcinomas with intralesional

5-fluorouracil/epinephrine injectable gel. J Am Acad

Dermatol 1997;36:72–7.

42. Orenberg EK, Miller BH, Greenway HT. The effect of

intralesional 5-fluorouracil therapeutic implant (MPI 5003)

for treatment for basal cell carcinoma. Acad Dermatol

1992;27:723–8.

43. Testerman TL, Gerster JF, Imbertson LM et al. Cytokine

induction by the immunomodulators imiquimod and

S-27609. J Leukoc Biol 1995;58:365–72.

44. Slade HB, Owens ML, Tomai MA, Miller RL. Imiquimod

5% cream. Exp Opin Invest Drugs 1998;7:437–49.

45. Imbertson LM, Beaurline JM, Couture AM et al. Cytokine

induction in hairless mouse and rat skin after topical

application of the immune response modifiers imiquimod

and S-28463. J Invest Dermatol 1998;110:734–9.

46. Beutner KR, Spruance SL, Hougham AJ, Fox TL, Owens

ML, Douglas JM Jr. Treatment of genital warts with an

immune response modifier imiquimod. J Am Acad

Dermatol 1998;38:230–9.

47. Beutner  KR 2, Tyring SK, Trofatter KR et al. Imiquimod, a

patient applied immune response modifier for treatment of

external genital warts. Antimicrob Agents Chemother

1998;42:788–94.

48. Edwards L, Ferenczy A, Eron L et al.  Self-administered

topical 5% imiquimod cream for external anogenital warts.

Arch Dermatol 1998;134:25–30.

49. Beutner KR, Geisse JK, Helman D, Fox TL, Ginkel A,

Owens ML. Therapeutic response of basal cell carcinoma

to the immune response modifier imiquimod 5% cream.

J Am Acad Dermatol 1999;41:1002–7.

50. Bavinck JN. Biological treatment of basal cell carcinoma.

Arch Dermatol 2000;136:774–5.

51. Marks R, Gebauer K, Shumak S  et al. Imiquimod 5%

cream in the treatment of superficial basal cell carcinoma:

results of a multicenter 6-week dose-response trial. J Am

Acad Dermatol 2001;44:807–13.

52. Geisse JK, Marks R, Owens ML, Andres K, Ginkel

AM. Imiquimod 5% cream for 12 weeks treating

superficial BCC. Abstract P58 at 8th World Congress

on Cancers of the Skin, Zurich, Switzerland 18th–21st

July 2001.

53. Sterry W, Bichel J, Andres K, Ginkel AM. Imiquimod

5% cream for 6 weeks with occlusion treating

superficial BCC. Abstract P61 at 8th World Congress

on Cancers of the Skin, Zurich, Switzerland 18th–21st

July 2001.

54. Robinson JK, Marks R, Owens ML, Andres K, Ginkel

AM. Imiquimod 5% cream for 12 weeks treating

nodular BCC. Abstract P57 at 8th World Congress on

Cancers of the Skin, Zurich, Switzerland 18th–21st July

2001.

55. Shumak S, Marks R, Amies M, Andres K, Ginkel AM.

Imiquimod 5% cream for 6 weeks treating nodular BCC.

Abstract P55 at 8th World Congress on Cancers of the

Skin, Zurich, Switzerland 18th–21st July 2001.

343

Basal cell carcinoma



344

Background
Definition
Primary cutaneous T-cell lymphomas (CTCL)
represent a heterogeneous group of extranodal
non-Hodgkin’s lymphoma, of which mycosis
fungoides/Sezary syndrome are the most common
clinicopathological subtypes.1 Mycosis fungoides
is characterised by distinct clinical stages of
cutaneous disease consisting of patches/plaques,
tumours and erythroderma in which the whole skin
is involved. Peripheral adenopathy may or may
not be present. Sezary syndrome is defined by
the presence of erythroderma, peripheral
lymphadenopathy and a minimum number of
Sezary cells within the peripheral blood. These
clinicopathological entities are closely related
pathogenetically but are distinct from other less
common types of primary CTCL.
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Figure 27.1 Patch stage mycosis fungoides (IA)

Figure 27.2 Plaque stage mycosis fungoides (IB/IIA)

Figure 27.3 Tumour stage mycosis fungoides (IIB)



Incidence/prevalence
The overall annual incidence of primary CTCL in
the US in 1988 was 0·5–1·0 per 100 000 based on
population data. However, the prevalence is much
higher because most patients have low-grade
disease and live long.2 Males (2·1) and the black
population are affected more commonly.2,3 The
incidence has increased during the past two
decades but this almost certainly reflects
improved diagnosis of earlier stages and possibly
better registration, particularly in the US.3

Aetiology
The underlying aetiology is unknown. There is
evidence for inactivation of key tumour
suppressor genes and TH2 cytokine production
by tumour cells in mycosis fungoides/Sezary
syndrome, but no disease-specific molecular
abnormality has yet been identified.4 Primary
CTCL must be distinguished from human
T-lymphotropic virus type-1 (HTLV-I) associated
adult T-cell leukaemia lymphoma (ATLL) in which
skin involvement often closely mimics the

clinicopathological features of mycosis
fungoides/Sezary syndrome and may be the
presenting feature.1

Prognosis
Most cases of primary CTCL are not curable.
Independent prognostic features in mycosis
fungoides include the cutaneous and lymph
node stage of disease and age of onset (>60
years). The lymph node status and tumour
burden within peripheral blood determine the
prognosis in Sezary syndrome.5,6 Serum lactate
dehydrogenase and the thickness of the infiltrate
in plaque-stage mycosis fungoides are also
independent markers of prognosis.7 Multivariate
analysis indicates that an initial complete
response (CR) to various therapies is an
independent favourable prognostic feature,
particularly in early stages of disease.8–10 For
mycosis fungoides, two staging systems are in
regular use including a TNM (primary tumour,
regional nodes, metastasis) system and a
clinical staging specifically designed for CTCL
(Box 27.1).5 These staging systems can also be
applied to Sezary syndrome, but neither system
provides a quantitative method for assessing
peripheral blood disease other than an
additional B0 and B1 in the TNM system and this
has prompted alternative approaches for Sezary
syndrome.6

Table 27.1 summarises recent actuarial survival
data for mycosis fungoides. The 5- and 10-year
overall survival (OS) in mycosis fungoides are
80% and 57%, respectively, with disease-specific
survival (DSS) rates of 89% and 75% at 5 and 10
years respectively.8 Patients with very early
stage disease (IA) are highly unlikely to die of
their disease, with DSS rates of 100% and
97–98% at 5 and 10 years, respectively and risks
of disease progression varying from 0% to 10%
over 5–20 years.8–11 In one study of 122 patients
with stage IA disease median survival was not
reached at 32·5 years.9
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Figure 27.4 Erythrodermic mycosis fungoides (III)



Stage IB patients have an OS rate of 73–86% at
5 years and 58–67% at 10 years, and DSS rates
of 96% and 83% at 5 and 10 years
respectively.3,8,10 A median survival of 12·1–12·8
years should be expected for stage IB patients,
with a risk of disease progression varying from
10% to 39%. The explanation for this marked
variation in different studies of stage IB is unclear
but it appears that patients with folliculotropic
variants of mycosis fungoides have a worse
prognosis than other patients with stage IB
disease; this may reflect the depth of infiltrate,
which perhaps makes skin-directed therapy less
effective.8

Accurate data on stage IIA patients
(patches/plaques and clinical adenopathy with
no histological evidence of lymphoma) are scant,
but this stage may be associated with a worse
outcome – with OS rates of 49%, DSS rates of
68% and risks of disease progression of 65% at
both 5 and 10 years. The lack of difference in
outcome at 5 and 10 years in this study is
unreliable since the data came from only 18
patients.8 Of the 176 patients reported by Kim
et al.10 56 (32%) had peripheral adenopathy
(stage IIA) but in 23 of these 56 no histological
assessment was made and therefore some of
them could have had stage IVA disease.
Nevertheless the OS rate is similar to stage IB
disease at 5 years (73%), with a slight difference
at 10 years (45% versus 58%), associated with a
small difference in median survival of 10 years
(stage IIA) compared with 12·8 years (stage IB)
and overall risk of disease progression of 34%
and 20%, respectively. Further studies of larger
numbers of patients with stage IIA disease are
needed to compare outcomes with those of
stage IB patients. 

Patients with tumour-stage disease (stage IIB)
have OS rates of 40–65% at 5 years and 20–39%
at 10 years,3,8,9 and a median survival of 2·9 years
in one study.9 In one study DSS rates of 80% and
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Box 27.1 TNM (primary tumour,
regional nodes, metastasis)
classification for mycosis fungoides
(including “B” system for cutaneous
T-cell lymphoma (CTCL) to
incorporate Sezary syndrome)

Skin
T1 – limited patches/plaques (<10% of total
skin surface)
T2 – extensive patches/plaques (>10% of
total skin surface)
T3 – tumours
T4– erythroderma

Nodes
N0 – no clinical lymphadenopathy
N1 – clinically enlarged lymph nodes but
histologically uninvolved
N2 – Lymph nodes not enlarged but
histologically involved
N3 – Clincally enlarged lymph nodes and
histologically involved

Visceral
M0 – no visceral involvement
M1 – visceral involvement

Blood
B0 – no peripheral blood Sezary cells (<5%)
B1 – peripheral blood Sezary cells (>5% of
total lymphocyte count)

Clinical staging system for CTCL (mycosis fungoides) 

Clinical Stages T N M

IA T1 N0 M0

IB T2 N0 M0

IIA T1–2 N1 M0

IIB T3 N0–1 M0

III T4 N0–1 M0

IVA T1–4 N2–3 M0

IVB T1–4 N0–3 M1



42% at 5 and 10 years, respectively, were
reported for patients with stage IIB disease.8 The
survival data for patients with erythrodermic
mycosis fungoides but no evidence of lymph
node or peripheral blood involvement (stage III)
are broadly similar to those for stage IIB disease,
although median survival may be better (4·6
versus 3·6 years).3,9,12 In contrast the OS and
DSS rates at 5 and 10 years for stage IVA and
IVB patients is poor (15–40% and 5–20% for
stage IVA and 0–15% and 0–5% for stage IVB at
5 and 10 years, respectively) and a median
survival of 13 months for both extracutaneous
stages.8,11,12

The OS rates in CTCL based on stage of disease
has led to suggestions that the staging system
should be modified with four broad categories.13

(i) Stage IA patients have a normal life
expectancy but (ii) stage IB and IIA disease may
have a similar prognosis, although the thickness
of the infiltrate is an important prognostic factor
in this group. Similarly (iii) the prognosis is similar
for stage IIB and III disease, which is better than
in patients with (iv) nodal or visceral disease
(IVA/B). This proposal resembles that suggested
by Sausville et al. in 1988.14

Patients with Sezary syndrome have an 11%
5-year survival, with a median survival of 32
months from diagnosis.1 In contrast, other
clinicopathological variants of CTCL are
generally associated with an excellent long-
term prognosis (100% 5-year survival in
lymphomatoid papulosis and 90% in primary
cutaneous CD30+ large cell anaplastic
cutaneous lymphoma), with the exception of
patients with subcutaneous panniculitis-like
T-cell lymphomas and primary cutaneous
natural-killer (NK)-like T-cell/NK cell lymphomas.1

Diagnostic tests
The diagnosis of different variants of primary
CTCL is based on a critical assessment of the

clinicopathological features. Repeated biopsies
may be required to establish the diagnosis, and
correlation between the histology and clinical
features is essential. Immunophenotypic studies
are required to identify different CTCL variants,
and analysis of T-cell receptor genes in DNA
extracted from skin biopsies can identify a T-cell
clone, which helps to confirm the diagnosis.
However T-cell clones are not always detected in
early stages of mycosis fungoides because of a
lack of sensitivity. Investigations including a CT
scan of the chest, abdomen and pelvis to
exclude systemic involvement and assessment of
peripheral blood for Sezary cells and lymphocyte
subsets are indicated in all patients, with the
exception of those with early stages of mycosis
fungoides (IA/IB) and lymphomatoid papulosis.15

Bone marrow aspirate/trephine biopsies are
indicated in CTCL variants but rarely in mycosis
fungoides and Sezary syndrome.

Aims of treatment
The aim of treatment is to induce complete or
partial remissions of disease and to prolong
disease-free survival (DFS) and OS, while
maintaining the patient’s quality of life. 

Relevant outcomes

• Severity of symptoms (pruritus, sleep
disturbance, pain) and signs (erythema,
scaling, fissuring, excoriation, oedema and
thickness of plaques, presence of nodules,
tumours, peripheral lymphadenopathy)

• Body surface area involvement
• Assessment of overall tumour burden, with

histological assessment of skin and lymph
nodes, staging CT scans and peripheral
blood Sezary cell counts/lymphocyte subsets

• Establishment of molecular remission using
T-cell receptor gene analysis of skin and
peripheral blood

• Quality of life
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Several recent trials have used various scoring
systems involving computed measures of the
above but most studies included in this review
define responses in terms of simple clinical
observation with CR defined as complete
resolution of clinically apparent disease (based
in CTCL usually on cutaneous signs of disease)
for at least 4–6 weeks. Partial response (PR) is
usually defined as >50% reduction of clinical
disease or tumour burden, although some
studies in CTCL have defined this as >25%
reduction in tumour burden. More importantly,
most studies do not include a validated scoring
system, which effectively makes any
interpretation of PR impossible. Similar
considerations apply to assessment of stable
disease (SD), defined usually as <50%
improvement, and progressive disease (PD),
defined as >25% increase in tumour burden. For
most studies in CTCL, PD is defined as a
deterioration in clinical stage of disease. 

Methods of search
Systematic reviews, controlled clinical trials and
clinical trials were located by searching the
Cochrane Library (1999–2001) and Medline
(1985–2001). Because of a limited number of
randomised clinical trials (RCTs) and the overall
low incidence of CTCL, some small studies are
included and the limitations of such studies are
discussed. 

QUESTIONS

What are the effects of topical therapy in
mycosis fungoides?

Topical corticosteroids
Efficacy
No systematic reviews or RCTs were identified.
One large open uncontrolled study of 79 patients
with mycosis fungoides (stage T1/T2) who were
treated with class I to III (potent/moderate
potency) topical corticosteroids twice daily for

3–4 months and under occlusion showed
complete clinical remission in 63% and PR in
31% of stage T1 patients and CR and PR in 25%
and 57%, respectively, for patients with stage
T2.16 CR was confirmed histologically in seven
patients but the median duration of CR was not
documented. 

Drawbacks
Reversible depression of serum cortisol levels
occurred in 13% of patients and skin atrophy in
one patient.

Comment
Lack of controlled studies and short median
follow up of 9 months weakens the impact of
results. No evidence of impact on DSS or OS
was reported. However, it does appear that
topical corticosteroids, especially class 1
(potent) compounds, are effective at temporarily
clearing patches and plaques in some patients
with early stage IA/IB mycosis fungoides. 

Topical mechlorethamine
(nitrogen mustard)
Efficacy
No RCTs were found. A retrospective review of
123 patients treated at one institution (1969–85)
with whole-body once-daily application of
topical mechlorethamine, (10–20 mg/ml; aqueous
preparation from 1968 to1980 and ointment base
from 1980 to 1985) until maximum response
reported CR rates of 51% in IA, 26% in IB, 0% in
IIB and 22% in stage III disease.17 There were no
differences in outcome with the aqueous or
ointment base. Fifty patients had received total
skin electron beam (TSEB) therapy before topical
mechlorethamine. Relapse occurred in 56% of
patients who achieved CR, despite continued
maintenance treatment for 1–2 years.17

A study of 117 patients reported CR in 76% with
stage I disease, 45% with stage II and 49% with
stage III patients within 2 years of therapy
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(median response duration of 45 months).18

Patients in this study were allowed local
radiotherapy for tumours and these were not
excluded as responders. Overall 5-year survival
for all patients in this study was 89%. 

In a retrospective review of 331 patients
(all stages; 1968–82) treated with topical
mechlorethamine daily and with maintenance
therapy daily or alternate days for at least 3 years
for those with a CR, a complete remission lasting
4–14 years was observed in 20% but was
confined to those with stage IA–IB.19 However,
patients in this series were allowed other
therapies including radiotherapy, TSEB,
phototherapy and methotrexate to achieve a
response. Subsequent relapse occurred in only
17% of these patients within 8 years of
withdrawing therapy, suggesting that some
patients with very early stage disease may have
achieved a cure. Response rates were highest
in early stages of disease (IA: 80%; IB: 68%;
IIA: 61%; IIB: 49%; III: 60%; IVA:13%; IVB:
11%). Stage-specific 5/10 year survival rates
were 94/89% (IA), 85/83% (IB), 82/67% (IIA),
59/31% (IIB), 75/49% (III), 20/13% (IVA) and
11/0% (IVB).19

Drawbacks
Topical mechlorethamine may cause an irritant
reaction and up to 40% of patients develop
contact hypersensitivity. This is less common
with the ointment (0·01–0·02%). The aqueous
solution (10–20 mg in 40–60 ml water) is less
stable than the ointment. Mechlorethamine
(nitrogen mustard) is carcinogenic and
secondary cutaneous malignancies (non-
melanoma skin cancer) have been attributed to
long-term use of topical mechlorethamine (8·6-
fold and 1·8-fold increased risk for squamous
cell carcinoma and basal cell carcinoma
respectively). Home use is acceptable, with
patients applying topical treatment overnight;
however, partners should avoid contact,

especially if pregnant. Appropriate protection for
staff members applying topical therapy in the
hospital setting is required although no toxic
effects have been reported.20

Comments
Mechlorethamine is an effective topical therapy
for early-stage (patches/thin plaques) mycosis
fungoides. However, interpretation of the studies
is confounded by the use of other therapeutic
modalities for most patients and the
retrospective nature of the studies. Duration of
response varies, and the efficacy of
maintenance therapy (6–18 months) and whole-
body application remains unclear, but some
patients with stage IA disease may be cured.
The survival data reported for topical
mechlorethamine are similar to those previously
published for patients with early-stage disease
(Table 27.1). Any clinical efficacy of topical
mechlorethamine therapy after TSEB therapy
has to be confirmed. Almost all patients with
stage IA mycosis fungoides have a normal life
expectancy and so controlled trials are required. 

Topical carmustine (BCNU)
Efficacy
A retrospective review of therapy in 143 patients
revealed CRs in 86% of stage IA patients, 47% in
stage IB patients, 55% in stage IIA patients, 17%
in stage IIB patients, 21% in stage III patients
and 0% in stage IV patients.21 Median time to
CR was 11⋅5 weeks. Alternate day or daily
treatment with 10 mg BCNU in dilute (95%)
alcohol (60 ml) or 20–40% BCNU ointment can
be used.

Drawbacks
Contact hypersensitivity is uncommon (10%) but
bone marrow suppression is common (30%).
The risk of secondary cutaneous malignancies
may be lower than with mechlorethamine. Total
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doses should not exceed 600 mg per course,
and repeated courses may be required.
Maintenance therapy should be avoided. The
ointment is more stable than the alcohol solution
(3 months).

Comments
Limited data suggest that topical carmustine is
clinically effective but is more extensively
absorbed than mechlorethamine and therefore
has a significant risk of bone marrow
suppression. It may help in patients with early-
stage disease who show an irritant or allergic
contact reaction to mechlorethamine. Comparative
trials are needed. 

Topical retinoids
Efficacy
No RCTs were found. A phase I/II open study
of 0.1–1% bexarotene (Targretin) gel as
incremental doses in 67 patients with stage
IA/IB/IIA disease (initially alternate day
treatment, increasing to a maximum of four-times
daily treatment if tolerated) showed a response
rate of 63%, with 21% of patients showing a
complete clinical response.22 Median time to and
duration of response were 20 and 99 weeks,
respectively.

Drawbacks
Bexarotene 1% gel twice daily was well
tolerated. Mild/moderate pruritus, burning pain
and rash (12% irritant contact dermatitis) were
common.

Comment
The lack of a placebo control makes
interpretation difficult but the US Food & Drug
Administration (FDA) has approved 1% Targretin
gel for the treatment of patients with stage IA/IB
disease. Further studies are required.

Topical peldesine (BCX-34)
Peldesine is an inhibitor of purine nucleoside
phosphorylase, an enzyme involved in purine
degradation within lymphocytes.

Efficacy
One RCT has compared topical application of
peldesine twice daily to the entire skin surface for
24 weeks with a placebo (vehicle control) in 90
patients with stage IA/IB mycosis fungoides.23

Partial or complete clinical responses occurred
in 28% of patients treated with peldesine and
24% of patients treated with placebo (P = 0⋅677).

Drawbacks
A minority of patients noted minor pruritus and
rash. 

Comment
This is the only published placebo-controlled trial
in CTCL. Although no significant efficacy is
apparent, the results indicate a high placebo
therapeutic response (mostly PR), which should
be considered when interpreting the efficacy of
different topical therapies in early-stage mycosis
fungoides. This study also emphasises the
importance of developing a validated scoring
system to assess PR. 

What are the effects of phototherapy in
mycosis fungoides/Sezary syndrome?

Phototherapy
Efficacy
No RCTs were found. Broadband UVB
(290–320 nm) phototherapy with maintenance
therapy produced CR in 83% of 35 patients with
early-stage disease (IA/IB) with a median
response time of 5 months and median response
duration of 22 months.24
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Narrowband UVB (TL-01; 311–313 nm) also
produces CR in 75% of patients (6/8 cases with
early patch-stage (IA) disease) with a mean
duration of response of 20 months.25

High-dose UVA1 phototherapy (340–400 nm;
100 J/cm2 on a 5 day per week basis) has been
used in 13 patients (8 stage IB, four stage IIB
and one stage III) until maximal response. Eleven
of the 13 patients showed a CR, defined as a
complete resolution of cutaneous lesions (mean
number of sessions 22; cumulative dose
2149 J/cm2) and seven patients remained in CR
after a mean follow up of 7·2 months.26

Drawbacks
One drawback is UV-induced erythema. In
addition, high cumulative doses of UVA
contribute to an increased risk of non-melanoma
skin cancer.

Comments
UVB phototherapy is an effective therapy for
early patch and thin plaques but duration of
disease-free remission varies and treatment
probably does not affect long-term survival rates.
UVA1 penetrates more deeply than UVB and
PUVA but whether this is clinically relevant has
not yet been established. No adequate
comparative studies between different forms of
phototherapy and PUVA have been published. 

PUVA photochemotherapy
Efficacy
No RCTs were found. An open study of 82
patients treated with PUVA and followed for up to
15 years reported an overall CR rate of 65%
(79% for stage IA, 59% for stage IB and 83% for
stage IIA disease) and mean cumulative doses
of 134 J/cm2 (IA), 140 J/cm2 (IB) and 240 J/cm2

(IIA), with median time to CR of 3 months.27 Few
patients with more advanced disease were

treated, making interpretation of results for
patients with stage >IIA difficult. In this study,
67% of stage IA, 41% of stage IB and 67% of
stage IIA patients were free of disease at 2 years
but maintenance PUVA was given to most
patients.27 Survival rates at 5 and 10 years were
89% for stage IA, 78% for stage IB and,
surprisingly, 100% for stage IIA. 

A further open study of PUVA in 82 patients with
CTCL showed CR in 62% of patients, with 88%
CR in stage IA (mean cumulative PUVA dose
160 J/cm2), 52% in stage IB (498 J/cm2) and
46% in stage III disease (178 J/cm2). No
responses were seen in stage IIB patients. The
maximum duration of response was 68 months;
38% of complete responders relapsed despite
maintenance PUVA.28

Although maintenance therapy has been
recommended for responders, a further open
study has shown that 56% of stage IA and 39%
of stage IB patients with CR had no recurrence of
CTCL during a maximum period of 44 months
follow up, despite no maintenance therapy.29

Drawbacks
Nausea, phototoxic reactions and skin
carcinogenesis are well-recognised adverse
effects. The risk of non-melanoma skin cancer is
directly related to the cumulative dose and total
number of sessions.

Comments
Despite the lack of controlled trials, PUVA
remains one of the most useful skin-directed
therapies for early stages of mycosis fungoides.
RCTs comparing PUVA with TL-01 and topical
mechlorethamine would be helpful in early-stage
disease (IA/IB). Duration of response and
DFS/OS data are also urgently required. The role
of maintenance therapy is unclear but high
cumulative doses entail a significant risk of
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squamous cell carcinoma. DFS and OS rates in
patients treated with topical chemotherapy,
phototherapy and TSEB are difficult to compare
without RCTs, but there appears to be little
difference in early-stage disease, which
emphasises the urgent need for RCTs. 

Combination regimens involving
photochemotherapy
Efficacy
An RCT has compared PUVA, 2–5 times weekly,
plus alfa interferon, 9 MU three times
weekly, with alfa interferon plus acitretin,
25–50 mg/day, in 98 patients (maximum duration
of treatment in both groups 48 weeks).30 In 82
patients with stage I/II diseases, CR rates were
70% in the PUVA/interferon group compared
with 38% in the interferon/acitretin group
(P<0⋅05). Responses were assessed on the
basis of clinical observation only. Time to
response was 18⋅6 weeks in the PUVA/interferon,
compared with 21⋅8 weeks in the
interferon/acitretin group (P = 0⋅026) but no data
on duration of response was reported. Total
cumulative doses of alfa interferon were similar in
both groups. 

An open study of 69 patients compared PUVA
and acitretin with PUVA alone in mycosis
fungoides.31 This showed that the cumulative
dose of PUVA to achieve a CR was lower in the
combined-treatment group, although the overall
CR was similar in the two groups (73% and 72%,
respectively). No data on duration of response
was documented.31

Phase I and II studies of PUVA (three times
weekly) combined with variable doses of alfa
interferon (maximum tolerated dose of 12 MU/m2

three times weekly) in 39 patients with mycosis
fungoides (all stages) and Sezary syndrome
have reported an overall response (OR) rate of
100%: 62% showing CR and 28% PR. (CR rates

were 79% in stage IB patients, 80% in IIA
patients, 33% in stage IIB patients, 63% in stage
III patients and 40% in stage IVA patients).32

PUVA was continued as a maintenance therapy
indefinitely while alfa interferon was continued for
2 years or until disease progression or
withdrawal due to adverse effects. The median
response duration was 28 months, with a median
survival of 62 months.32

Drawbacks
These were as for PUVA, alfa interferon and
acitretin alone. In the RCT30 similar rates of
mild/moderate adverse effects were noted in
both groups but more patients discontinued
treatment in the interferon/acitretin group
because of adverse effects.

Comments
This RCT is one of very few in CTCL and it shows
that combined PUVA and interferon alfa is more
effective than interferon alfa or acitretin in early
stage I/II disease. Weaknesses of this study are
the lack of a validated scoring system to assess
tumour burden and lack of evidence that
outcome was assessed blind to allocation status.
In addition, data regarding the duration of
response and DFS/OS are urgently required. The
trial comparing PUVA alone with PUVA plus
acitretin31 suggests a reduction in mean
cumulative dose of PUVA to CR, which would be
helpful; disappointingly, however, there is no
evidence for increased overall efficacy in the
retinoid-PUVA group. The combination of alfa
interferon and PUVA appears to be highly
effective in all stages of CTCL. An RCT
comparing PUVA alone with PUVA plus alfa
interferon has recently closed (2001) and the
results are awaited. 

What are the effects of immunotherapy in
mycosis fungoides/Sezary syndrome?
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Interferon alfa
Efficacy
No RCTs of alfa interferon in CTCL have been
reported, except as combination therapy (see
above). 

In an open study, 20 heavily pretreated patients
(stage IB-III) were given maximum tolerated
doses of alfa interferon (50 MU/m2

intramuscularly three times weekly) for 3
months.33 An OR rate of 45% was reported, with
a median response duration to maximum
tolerated doses of alfa interferon of 5 months. 

A subsequent non-randomised study revealed
response rates of 64% in 22 patients (stage
IA–IVA) with an overall CR rate of 27%.34

Objective responses were greater in the group
treated with an escalating-dose schedule of alfa
interferon (36 MU/day) compared with those on a
low-dose regimen (3 MU/day) for 10 weeks (78%
versus 37%) but overall numbers were too small
for statistical comparison. 

An open study of 43 patients treated with
escalating doses (3–18 MU daily) of alfa
interferon showed an OR rate of 74%, with a CR
rate of 26%.35 Responses were more common in
those who had not had prior treatment and in
those with stage I/II (88%) than in those with
stage III/IV (63%) disease. DFS was 21% at
55 months. 

A phase II study of intermittent high-dose
interferon alfa-2a given on days 1–5 every
3 weeks (mean dose 65·5 MU/m2/week) showed
a response rate of 29%, with only one CR in 24
patients with advanced (IVA/B) refractory
CTCL.36 Dose reductions were necessary and no
improved responses were seen in those patients
receiving dose escalation.

In an open study, 45 patients with CTCL,
including 13 patients with Sezary syndrome,

received low-dose alfa interferon (6–9 MU daily)
for 3 months and those responding were
continued on alfa interferon alone while non-
responders were given alfa interferon plus
acitretin, 0·5 mg/kg/day.37 After 12 months’
therapy 62% achieved PR or CR, including 11
patients on combined therapy. However, this
study design does not exclude the possibility
that the response in the alfa interferon non-
responder group was due to a delayed efficacy
from continued alfa interferon therapy after
3 months. 

Intralesional alfa interferon (1–2 MU three times
weekly for 4 weeks) can induce complete
regression of individual plaques (10 of 12 sites)
compared with placebo-treated sites (1 of 12
sites).38

Drawbacks
Dose-limiting toxicity of alfa interferon includes
reversible haematological abnormalities, hepatitis,
weight loss, headache, depression, and flu-like
symptoms consisting of fever, myalgia, lethargy
and anorexia. 

Comments
The clinical efficacy of alfa interferon in all stages
of CTCL is supported by the CR rates seen in
these uncontrolled studies and it appears that
higher doses are more effective, but dose-
limiting toxicity is a problem. Critical questions
remain about the effect on DFS and OS and the
role of combined therapy with PUVA. RCTs are
required to address these issues.

Interferon gamma
Efficacy
No RCTs were found. A phase II trial of
imtramuscular gamma interferon in 16 CTCL
patients with escalating doses to a maximum of
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0·5 mg/m2 daily reported objective PR of 31%,
with a median duration of 10 months.39

Drawbacks
As for alfa interferon.

Comments
The lack of CR is disappointing. Further studies
are required but are a low priority. 

Interleukins
Efficacy
No RCTs were found. Interleukin (IL)-2 (20 MU/m2

every 2 weeks for 6 weeks and then monthly for 5
months) produced responses in five of seven
CTCL patients, including CR in three.40

In a phase I dose-escalation study of
subcutaneous IL-12 (50–300 ng/kg) twice weekly
for up to 24 weeks, objective responses were
noted in five CTCL patients (4/5 with stage IB
disease; 1/3 with Sezary syndrome).41 Two patients
with stage IB disease had a CR within 7–8 weeks,
which was confirmed histologically. Intralesional
therapy was also effective for individual tumours in
two patients with stage IIB disease, but both
developed progressive disease.41

Drawbacks
Side-effects were minor and included flu-
like symptoms, mild transient liver function
abnormalities and depression.

Comments
RCTs are required to establish whether IL-2 and
IL-12 have any therapeutic role in CTCL. 

Extracorporeal photopheresis
Efficacy
No RCTs were reported. A systematic review
(1987–98) of response rates and outcomes in
open non-randomised and mostly retrospective
studies of extracorporeal photopheresis (ECP) in

erythrodermic CTCL (stage III/IVA) showed an
OR rate of 35–71%, with CR rates of 14–26%.42

Responses have been assessed mostly using a
similar scoring system to that devised for the
original study.43

A further retrospective study of 34 patients with
mostly erythrodermic CTCL (22 stage IV, 10
stage III, and 2 stage I) reported an OR rate of
50%, with 18% achieving CR.44 Response was
restricted to those with erythrodermic disease.
This study involved a modified “accelerated”
treatment schedule consisting of nine (as
opposed to six) collections during each cycle
and an increase to twice-monthly treatment if
there was a lack of response. 

Other studies have reported minor responses
(25–50% improvement) but this would not satisfy
accepted criteria for PR. ECP is generally
administered on two consecutive days (one
cycle) each month and it is accepted that at least
six cycles are required to assess response.
Survival data have been reported in four studies
of erythrodermic disease, with median survivals
of 39–100 months from diagnosis.45–48

A randomised crossover study comparing ECP
with PUVA in patients with non-erythrodermic
(stage IB–IIA) mycosis fungoides has shown no
clinical efficacy for ECP in early stages of the
disease compared with PUVA.49 In contrast,
other uncontrolled studies have reported
successful responses in patients with non-
erythrodermic disease. 

A 9-year retrospective study of ECP alone in 37
patients (68% stage IB, 5% stage IIB, 27% stage
III) showed a CR rate of 14% and a PR rate of
41%, with an improved response rate in resistant
patients with the addition of alfa interferon.50

A prospective open non-randomised study of
14 patients with non-erythrodermic mycosis
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fungoides (stage IIA/IIB) treated with combined
alfa interferon (maximum tolerated dose of
18 MU three times weekly) and ECP for 6 months
showed a CR in four and a PR in three (OR 50%)
but this design does not exclude responses to
alfa interferon alone.51

A non-randomised retrospective study in
erythrodermic disease (stage III/IVA) (1991–
1996) showed that six of nine patients treated
with alfa interferon plus ECP showed a response
(with four CRs) while only one of 10 patients
treated with ECP alone achieved a CR. In the
patients achieving a CR, lymph node disease
also resolved.52 In contrast, the combination of
alfa interferon plus ECP failed to produce
significant clinical responses in six patients with
Sezary syndrome,53 although isolated case
reports have described patients with Sezary
syndrome in whom a complete clinical and
molecular remission has been achieved with this
combination.54,55

A retrospective non-randomised study (1974–97)
has compared DSS and OS in 44 patients with
erythrodermic CTCL treated with either TSEB
alone or TSEB and adjuvant or neoadjuvant ECP
(see below).

Drawbacks
ECP is well tolerated. Mild lymphopenia and
anaemia can occur with long-term therapy. High
cost and lack of availability means that ECP will
remain confined to specialist centres.

Comments
Controlled trials are urgently required to
compare ECP with standard single-agent
chemotherapy regimens in erythrodermic
disease and specifically in Sezary syndrome.
Some previous studies have not clearly defined
their diagnostic criteria for erythrodermic CTCL
and others have included patients with

non-erythrodermic disease. Combination
therapy with ECP and alfa interferon is
frequently used but the existing studies do not
exclude a beneficial response to alfa interferon
alone. An RCT to address this important issue is
currently being considered by the European
Organisation for the Research and Treatment of
Cancer (EORTC). Studies suggest that ECP
requires a minimum tumour burden within
peripheral blood56 and the only RCT of ECP in
non-erythrodermic, early-stage disease
suggests that it is not effective. 

Thymopentin
Efficacy
In a phase II trial, 20 patients with Sezary
syndrome were treated with 50 mg intravenous
thymopentin (TP-5), a synthetic pentapeptide,
three times weekly for a mean of 16 months. The
OR rate was 75%, with 8 CRs and seven PRs and
a median duration of 22 months. Four-year
survival was 54%.57

Drawbacks
Thymopentin was well tolerated. Mild
hypersensitivity reactions during the infusion
were noted.

Comments
The mechanism of action of thymopentin remains
unclear. The OR rate is very high but the lack
of subsequent reports is surprising and further
studies are required to confirm this data.

Ciclosporin
Efficacy
A phase II trial of ciclosporin, 15 mg/kg/day, in
16 patients with refractory T-cell lymphomas,
including 11 CTCL (all stage IVA/B), revealed
only two responses in CTCL, with eight CTCL
patients developing progressive disease; there
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was one drug-related death.58 The two patients
showing a PR had a rapid relapse of disease
when treatment was discontinued.

Drawbacks
High doses of ciclosporin are poorly tolerated
and frequent dose reductions are required.
Hypertension, renal toxicity and infection were
common.

Comments
This study suggests that ciclosporin is not
effective in CTCL and anecdotal reports suggest
that ciclosporin can actually cause rapid disease
progression in CTCL.

What are the effects of systemic retinoids in
mycosis fungoides/Sezary syndrome?

Etretinate/acitretin/isotretinoin
Efficacy
A systematic review (1988–94) of open studies of
oral retinoids in CTCL (mycosis fungoides and
Sezary syndrome) showed an overall mean
response rate of 58% and a CR rate of 19%, with
a median duration of response of 3–13 months.59

A non-randomised study of 68 patients with
various stages of mycosis fungoides and Sezary
syndrome compared 13-cis-retinoic acid with
etretinate and showed similar efficacy and
toxicity (isotretinoin: CR 21%; PR 38%; etretinate:
CR 21%; PR 46%).60 A phase II study of
isotretinoin in 25 patients with mycoses fungoides
(IB–III) showed an OR rate of 44%, three patients
achieving a CR, and a median response duration
of 8 months using high doses (2 mg/kg/day).61

An RCT comparing PUVA and alfa interferon with
PUVA and acitretin showed a significantly better
response rate for PUVA and alfa interferon30

(see above). 

Drawbacks
Adverse events included mucocutaneous erosions
and xerosis, hyperlipidaemia, hepatotoxicity
and teratogenicity.

Comments
Acitretin and etretinate have some efficacy in the
early stages of disease, but are no better and
probably less effective than, for example, PUVA
and alfa interferon.

Bexarotene
Bexarotene is a new retinoid capable of binding
to the RXR as opposed to the RAR retinoid
receptor. This drug has antiproliferative and
pro-apoptotic properties.

Efficacy
No RCTs were found. A phase II open trial
compared two doses (6⋅5 mg/m2/day and
650 mg/m2/day) of oral bexarotene in 58 patients
with refractory stage IA–IIA CTCL.62 The optimal
dose was 300 mg/m2/day in terms of response
and tolerability. Objective responses of 20%,
54% and 67% were noted at the 6⋅5, 300 and
650 mg/m2/day doses, respectively. Rates of
disease progression were 47%, 21% and 13%,
respectively. Median duration of response at the
highest dose level was 516 days. In late stages
of disease (stage IIB–IVB) OR rates of 45% (at
300 mg/m2/day) and 55% (at doses
>300 mg/m2/day) have been reported with a
relapse rate of 36% and projected median
duration of response of 299 days.63

Drawbacks
Reversible adverse effects included hyper-
lipidaemia, central hypothyroidism, leucopenia,
headache and asthenia as well as other retinoid
adverse effects.

Comments
These studies suggest a therapeutic efficacy
for bexarotene in all stages of CTCL

358

Evidence-based Dermatology



but comparisons with other therapies and
data on effects on DFS and OS in later
stages of disease are required. An EORTC
RCT comparing PUVA with PUVA and
bexarotene in stage IB is due to start enrolment
shortly.

What are the effects of antibody and toxin
therapies in mycosis fungoides/Sezary
syndrome?

Anti-CD4 monoclonal antibody
Efficacy
In a phase I/II trial seven patients with mycosis
fungoides were treated with a chimeric
(murine/human) anti-CD4 monoclonal antibody
with successive increasing doses (10, 20, 40
and 80 mg) twice weekly for 3 weeks. All patients
showed some clinical response, with one CR and
two PR, but these were all short lived (median
duration of 2 weeks).64

A subsequent study from the same group
showed PR in 7/8 patients given higher doses
(50–200 mg), with median freedom from
progression of 28 weeks.65

Drawbacks
Treatment was well tolerated with no acute
toxicity. There is a marked but temporary
suppression of T-cell proliferative responses to
phytohaemaglutinin. There is no documented
depletion of CD4 counts. The immunogenicity of
the antibody is unclear.

CAMPATH-1H
Efficacy
As part of a phase II trial in advanced low-grade
non-Hodgkin’s lymphoma, eight patients with
mycoses fungoides received 30 mg intravenous
CAMPATH-1H three times weekly for a maximum
of 12 weeks.66 Fifty per cent of CTCL patients

achieved a response, with two (25%) showing
CR. No details of duration of response were
provided.

Drawbacks
Severe neutropenia and opportunistic infections
were common.

Comments
CAMPATH-1H is a humanised anti-CD52
antibody which binds to all lymphocytes. This
study suggests that patients with CTCL show
the highest response rate but infectious
complications leading to death do occur. Further
studies are justified.

Denileukin diftitox (diphtheria
IL-2 fusion toxin) 
Efficacy
A phase III open uncontrolled study of denileukin
diftitox in 71 patients with stage IB–IVA CTCL has
shown an OR rate of 30%, with 10% showing a
complete clinical response.67 Only CTCL cases
with biopsies showing >20% CD25+ (IL-2R)
lymphocytes were enrolled. Median duration of
response was 6⋅9 months. No difference in
response rates or duration of response was noted
between 9 and 18 micrograms/kg/day. The
development of anti-denileukin diftitox antibodies
apparently did not affect response rates.

Drawbacks
Adverse effects include flu-like symptoms, acute
infusion-related hypersensitivity effects, a
vascular leak syndrome and transient elevations
of hepatic enzymes. 

Comments
This uncontrolled study suggests that CD25+
CTCL can respond to this new fusion toxin but
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the duration of response is short. However,
patients recruited for this trial were heavily
pretreated, suggesting that this is likely to be a
useful additional therapy for CTCL patients with
resistant disease, despite potential adverse
effects. A randomised placebo-controlled trial in
patients with stage IB/IIB/III mycosis fungoides
who have undergone fewer than three previous
treatments is ongoing.

Ricin-labelled anti-CD5
immunoconjugate (H65-RTA)
Efficacy
A phase I trial of H65-RTA in 14 patients with
resistant CTCL revealed a maximum tolerated
dose of 0⋅33 mg/kg/day and PR in only four
patients of short duration (3–8 months).68

Drawbacks
Acute hypersensitivity effects and vascular leak
syndrome were noted.

Radioimmunoconjugate
(90Y-T101)
Efficacy
A phase I trial of this radioimmunoconjugate
(which also targets CD5+ lymphocytes) in
10 patients (CD5+) with haematological
malignancies, of whom eight patients had CTCL,
showed PR in three CTCL patients with a median
response duration of 23 weeks.69 Biodistribution
studies showed good uptake into skin and
involved lymph nodes. 

Drawbacks
Bone-marrow suppression was observed. T cells
recovered within 3 weeks but B-cell suppression
persisted after 5 weeks.

Comments
This is an interesting phase I study because
CTCL is a radiosensitive tumour. Further studies
are required.

What are the effects of radiotherapy in
mycosis fungoides/Sezary syndrome?

Superficial radiotherapy
Efficacy
No systematic reviews or RCTs were identified.
Dose–response studies have clearly established
that localised superficial radiotherapy is an
effective palliative therapy for individual lesions
in mycosis fungoides.70 A retrospective study of
palliative superficial radiotherapy used to treat
191 lesions from 20 patients with mycosis
fungoides showed CRs of 95% for plaques and
small (<3 cm) tumours and a CR of 93% for
large tumours (>3 cm), irrespective of dose.
However in-field recurrences within 1–2 years
were more common for those lesions treated with
lower doses (42% for <1000 cGy, 32% for
1000–2000 cGy, 21% for 2000–3000 cGy and
0% for >3000 cGy). 

Drawbacks
Superficial radiation is well tolerated. Mild
erythema and occasional erosion have been
reported. Use of low-dose/energy (400 cGy
in 2–3 daily fractions at 80–150 Kv) is
therapeutically effective and allows treatment of
overlapping fields and lower limb sites. 

Comments
CTCL is a highly radiosensitive malignancy, and
localised superficial radiotherapy is an
invaluable palliative therapy for patients with all
stages of mycosis fungoides. Treatment should
be palliative except for patients with solitary
localised disease where “cure” is possible.
Although in-field recurrence rates were very low
for lesions treated with >3000 cGy, the number
of lesions treated with this dose was very low
compared with the other groups and this form of
therapy is only palliative in mycosis fungoides
because disease is multifocal. Therefore the use
of high-dose fractionation regimens for individual
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lesions should be avoided in mycosis fungoides
because CR rates are similar to those for low-
dose regimens (see above) and recurrent
disease adjacent to previously treated fields can
be treated with overlapping fields if necessary.
However, treatment of disease on the lower legs
can be difficult in view of a higher risk of radiation
necrosis with repeated treatments. 

Total skin electron beam
therapy (TSEB)
Efficacy
A systematic review (meta-analysis) of open
uncontrolled and mostly retrospective studies
of TSEB as monotherapy for 952 patients with
all stages of CTCL has established that the
rate of CR is dependent on stage of disease,
skin surface dose and energy, with CR rates of
96% in stage IA/IB/IIA disease, 36% in stage
IIB disease and 60% in stage III disease.71

Greater skin surface dose (32–36 Gy) and
higher energy (4–6 MeV electrons) were
significantly associated with a higher rate of
CR; 5-year relapse-free survivals of 10–23%
were noted.71

An RCT has compared TSEB with topical
mechlorethamine in 42 patients, with similar
rates of CR and duration of response in both
groups in early stages of disease but better ORs
in later stages of disease with TSEB.72

A retrospective study of TSEB (median dose
32 Gy; median treatment time 21 days) as
monotherapy for 45 patients with erythrodermic
CTCL (28 stage III, 13 stage IVA, 4 stage IVB)
showed a 60% CR rate, with 26% disease free at
5 years.73 Overall median survival was 3⋅4 years,
which was associated significantly with an
absence of peripheral blood involvement (stage
III disease). Higher rates of CR (74%) and
disease-free progression (36%) were noted in
those patients receiving a more intense regimen
(32–40 Gy and 4–6 MeV).

A retrospective study of 66 CTCL patients
(1978–96) treated with 30 Gy in far fewer
fractions (12 fractions over 40 days) showed a
CR rate of 65% with progression-free survival of
30% at 5 years and 18% at 10 years.74

Responses and specifically 5-year OS were
highest in those with early-stage disease
(79–93% for IA/IB/III compared with 44% for
IIB/IVA/B).

Although it has been recommended that TSEB can
only be given once in a lifetime, several reports
have described multiple courses in CTCL.75,76 A
retrospective analysis of 15 patients (1968–90)
with mycosis fungoides who received two courses
of TSEB reported a mean dose of 32⋅6 Gy for the
first course and 23⋅4 Gy for the second, with a
mean interval of 41⋅3 months. No additional
toxicities were noted but the CR rate for the second
course was lower (40% compared with 73%).75 A
further retrospective study of 14 patients with
CTCL revealed a mean dose of 36 Gy for the first
(93% CR) and 18 Gy for the second course (86%
CR).76 In this series five patients received a third
course (total dose 12–30 Gy). The median duration
of response was 20 months for the first and 11⋅5
months for the second course. No additional
toxicities were reported. In both of these studies
the fractionation regimens employed may have
been critical for tolerability (1 Gy per day at 6 MeV
over 9–12 weeks). 

Combination TSEB regimens
An RCT in 103 CTCL patients comparing TSEB
and multi-agent chemotherapy (CAVE) with
sequential topical therapy including superficial
radiotherapy and phototherapy revealed a
higher CR rate in the TSEB/chemotherapy group
(38% compared with 18%; P = 0⋅032) but after a
median follow up of 75 months DFS and OS did
not differ significantly.77

A retrospective non-randomised study comparing
TSEB (32–40 Gy) alone with TSEB followed by
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ECP (given 2 days monthly for a median of
6 months) in 44 patients with erythrodermic
CTCL (57% stage III, 30% stage IVA, 13% stage
IVB/overall 59% had haematological involvement
B1) has reported an overall CR rate of 73% after
TSEB, with a 3-year DFS of 49% for 17 patients
who received only TSEB (OS 63%) and 81% for
15 patients who received TSEB followed by ECP
(OS 88%).78 A multivariate analysis suggested
that the combination of TSEB and ECP was
significantly associated with a prolonged
disease-free and cause-specific survival when
corrected for peripheral blood involvement (B1)
and stage of disease.

Drawbacks
Adverse effects of TSEB include radiation-
induced secondary cutaneous malignancies,
telangiectasia, pigmentation, anhidrosis,
pruritus, alopecia and xerosis. Treatment is
generally only given once in a lifetime, but
several reports suggest that multiple therapies
may be tolerated (see above).

Comments
Although these studies are uncontrolled and
mostly retrospective, the response rates indicate
that TSEB is highly effective for CTCL. The lack
of a long-term response in early-stage disease
suggests that TSEB should be reserved for later
stages of disease, particularly as an RCT has
indicated that responses are similar for TSEB
and topical mechlorethamine. Meta-analysis of
observational data indicates that higher dosage
regimens are more effective (32–40 Gy with
4–6 MeV). 

Although an RCT in CTCL indicates that
combined TSEB and chemotherapy is no more
effective than sequential skin-directed therapy, a
further trial comparing TSEB alone with TSEB
and chemotherapy in late stages of disease
(stage IIB) would be helpful. The current data on

long-term DFS and OS in erythrodermic CTCL
suggest that TSEB is effective, particularly
if combined with ECP, but this requires
confirmation in an RCT. 

What are the effects of single-agent
chemotherapy in mycosis fungoides/Sezary
syndrome? 

Single-agent chemotherapy
regimens
Efficacy
No RCTs have been reported. A systematic
review of uncontrolled open studies of single-
agent regimens in 526 CTCL patients
(1988–1994) revealed OR rates of 62%, with a CR
rate of 33% and median response durations of
3–22 months.59 These therapies included alkylating
agents (chlorambucil and cyclophosphamide),
antimetabolites (methotrexate), vinca alkaloids and
topoisomerase II inhibitors. 

Drawbacks
As with all chemotherapy regimens, infection
and myelosuppression are significant risks.

Comments
The lack of controlled studies makes
interpretation difficult but single-agent regimens
may have similar efficacy to combination
regimens (see below) but with lower toxicity and
therefore may be preferable as palliative therapy
in late stages of mycosis fungoides and Sezary
syndrome, especially as durable responses and
cures are rarely, if ever, achieved. RCTs are
urgently required.

Methotrexate
Efficacy
No RCTs were identified. A retrospective report
of low-dose methotrexate in 29 patients with
erythrodermic CTCL (III/IVA) has shown a 41%
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complete remission rate, with an OR of 58%.79

Median freedom from treatment failure was 31
months and OS was 8⋅4 years. Weekly doses
ranged from 5 to 125 mg for a median duration of
23 months. A majority (62%) of patients satisfied
criteria for a diagnosis of Sezary syndrome.

Drawbacks
Adverse effects included reversible abnormalities
of liver function, mucositis, cutaneous erosions,
reversible leucopenia and thrombocytopenia,
nausea, diarrhoea and, in one case, pulmonary
fibrosis.

Comments
Although these data are uncontrolled, the OS in
this cohort is surprisingly good. A randomised
study comparing methotrexate with other single-
agent chemotherapies in erythrodermic CTCL
would be worthwhile.

Purine analogues
Efficacy
No RCTs were found. A systematic review of
purine analogues in CTCL (1988–94) revealed
overall and CR rates, respectively, of 41% and
6% for deoxycoformycin (n = 63), 41% and 19%
for 2-chlorodeoxyadenosine (n = 27), and 19%
and 3% for fludarabine (n = 31).59 Most of these
studies included some patients with peripheral
T-cell lymphomas. No comparative studies were
available.

A prospective open study of deoxycoformycin in
28 heavily pretreated patients, of whom 21 had
CTCL (14 Sezary syndrome, seven stage IIB)
revealed an OR rate of 71%, with 25% CR and
46% PR (OR: 10/14 patients with Sezary
syndrome; four CR, and 4/7 stage IIB patients;
one CR). Response was short lived (median
duration of 2 months for stage IIB disease and
3⋅5 months for Sezary syndrome) except in two

cases of Sezary syndrome with remissions for
17 and 19 months. The regimen consisted of
starting doses of 3⋅75–5⋅0mg/m2/day for 3 days
every 3 weeks. A dose escalation to
6⋅25 mg/m2/day was rarely possible because of
toxicity.80

Two recent open studies of deoxycoformycin in
CTCL (27 mycosis fungoides and 37 Sezary
syndrome) patients have shown OR rates
ranging from 35% to 56%, with CR rates from
10% to 33% and a reported median disease-free
interval of 9 months in one of the studies.81,82

Interestingly, responses were better in Sezary
syndrome than mycosis fungoides. The usual
schedule for deoxycoformycin consists of a
once-weekly intravenous dose of 4 mg/m2 for 4
weeks and then every 14 days for either 6
months or until maximal response. 

Combination therapy consisting of
deoxycoformycin and alfa interferon in CTCL has
shown OR and CR rates of 41% and 5%,
respectively.83

A recent phase II trial of 2-chlorodeoxyadenosine
in 21 refractory CTCL patients (mycosis
fungoides IIB/IV and Sezary syndrome) revealed
an OR rate of 28%, with 14% CR (median
duration of 4⋅5 months) and 14% PR (median
duration of 2 months).84

Drawbacks
Side-effects include nausea, infections
(especially herpetic), CD4 lymphopenia, renal
toxicity, hepatotoxicity and myelosuppression
(especially for 2-chlorodeoxyadenosine and
fludarabine).

Comments
Purine analogues are attractive therapeutic
candidates for CTCL because they are potent
inhibitors of the enzyme adenosine deaminase,
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which preferentially accumulates in lymphoid
cells, such that these drugs are selectively
lymphocytotoxic independently of cell division.
Although efficacy in CTCL is moderate, most of
these patients were heavily pretreated and
relatively chemoresistant. Patients with Sezary
syndrome appear to respond better than those
with late stages of mycosis fungoides. Purine
analogues are appropriate as monotherapy,
especially in Sezary syndrome, but response
duration may be short. Comparative trials with
other single-agent regimens in Sezary syndrome
are required.

Gemcitabine
Efficacy
A phase II prospective trial (1200 mg/m2 weekly
for 3 weeks each month for a total of three
cycles) in 44 previously treated patients with
CTCL (30 mycosis fungoides patients with stage
IIB or III disease) reported a PR rate of 59% and
a CR rate of 12%, with median durations of 10
and 15 months, respectively.85

Drawbacks
Treatment was well tolerated and only mild
haematological toxicity was noted. 

Comments
Gemcitabine is a new pyrimidine antimetabolite
which appears to be well tolerated in heavily
pretreated patients with advanced stages of
mycosis fungoides. Further trials are required.

Doxorubicin
Efficacy
An open study of pegylated liposomal
doxorubicin, 20 mg/m2 monthly to a maximum of
400 mg or eight cycles, in 10 patients with
various stages of mycosis fungoides revealed a
CR in six and PR in two patients, with a median
response duration of 15 months.86

Drawbacks
Mild haematological toxicity was reported.

Comments
An EORTC phase II trial in advanced stages
of mycosis fungoides (>IIB) is due to start
enrolment shortly.

What are the effects of multiagent
chemotherapy regimens in mycosis
fungoides/Sezary syndrome?

Combination chemotherapy
Efficacy
An RCT in 103 CTCL patients comparing TSEB
and multiagent chemotherapy (CAVE) with
sequential topical therapy including superficial
radiotherapy and phototherapy revealed a
higher CR rate in the TSEB/chemotherapy group
(38% compared with 18%; P = 0⋅032 with OR
rates of 90% and 65%, respectively) but after a
median follow up of 75 months there was no
significant difference in DFS or OS.77

A systematic review of all systemic therapy
in CTCL (mycoses fungoides and Sezary
syndrome, 1988–94) showed an OR rate of 81%
in 331 patients treated with various different
combination chemotherapeutic regimens, with a
CR rate of 38% and response duration ranging
from 5 to 41 months, with no documented cures
for patients with late stages of disease
(IIB–IVB).59

Recent prospective non-randomised studies of
different multiagent chemotherapy regimens
have revealed similar OR rates. A third-
generation anthracycline (idarubicin) was used
in combination with etoposide, cyclophosphamide,
vincristine, prednisolone and bleomycin (VICOP-B)
to treat 25 CTCL patients (eight stage IIB, 13
IVA, four stage IVB) for 12 weeks. OR rates of
80%, with 36% CR, were documented, although
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10 patients had not received any previous
therapy. The two patients with Sezary syndrome
did not respond and the median duration
of response in patients with mycoses fungoides
was 8⋅7 months. Stage IIB patients had a median
duration of response of 22 months but four
previously untreated patients received additional
TSEB therapy after completion of chemotherapy.87

A combination of etoposide, vincristine, doxorubicin,
cyclophosphamide and prednisolone (EPOCH)
was used to treat 15 patients with advanced,
refractory CTCL (six with Sezary syndrome; four
with stage-IVB mycoses fungoides, one with
adult T-cell lymphoma and four with large cell
anaplastic lymphoma). After a median of five
cycles, 27% had a CR and 53% achieved a PR
(OR rate 80%) with an overall median survival of
13⋅5 months.88

Drawbacks
Multi-agent chemotherapy regimens are associated
with very high rates of toxicity and considerable
morbidity, including nausea, anorexia, infection,
hepatotoxicity and myelosuppression. Patients
with CTCL are at high risk of septicaemia, and
therapy-related mortality with combination
chemotherapy is a significant risk.

Comments
Patients with late stages of CTCL (IIB–IVB) will
require treatment with a chemotherapy
regimen, although response duration is short. In
the RCT,77 OS/DFS was similar to that in those
treated with skin-directed therapy although in
this study patients with early stage disease
were also included. The individual patient’s
quality of life should always be considered
before embarking on very toxic regimens with
limited efficacy. Single-agent regimens (see
above) appear to have similar efficacy,
although studies involving a comparison
between single-agent and multi-agent

regimens, with or without TSEB, are required. To
date there have been no studies assessing the
use of biochemotherapy in CTCL although
subsequent treatment with immunotherapy for
patients achieving a response with chemotherapy
should be considered.

Myeloablative chemotherapy with
autologous/allogeneic peripheral
blood/bone-marrow stem-cell
transplantation
Efficacy
No systematic reviews or RCTs were identified.
Most studies were based on small numbers of
patients. High-dose chemotherapy with TSEB
and total-body irradiation (TBI) in four and three
patients with mycoses fungoides (two patients
had both TSEB and TBI) followed by autologous
bone marrow transplantation in six patients
(three stage IIB, one stage IVA, two stage IVB)
produced five complete clinical responses but
disease relapse occurred within 100 days in
three patients.89 The other two patients, who had
both received a combination of carmustine-
etoposide-cisplatin chemotherapy, were disease
free at almost 2 years (666 and 631 days
post-transplant). 

High-dose chemotherapy combined with either
TSEB or TBI and followed by autologous
peripheral blood stem cell transplantation in
patients with stage IIB/IVA mycosis fungoides
revealed CRs in eight patients and durable
clinical responses in four patients (median DFS
11 months).90

Isolated case reports of high-dose
chemotherapy with TBI followed by allogeneic
bone-marrow or stem-cell transplantation have
shown excellent long-term complete remissions
in stage IIB mycosis fungoides (CR for total of 17
months at time of report) and Sezary
syndrome.91,92
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Drawbacks
Myeloablative therapy is associated with a high
incidence of toxicity and systemic infections.
Significant mortality, especially with allogeneic
transplantation, occurs.

Comments
Controlled trials comparing autologous
transplantation with standard chemotherapy in
late stages of mycosis fungoides are required,
as conducted in systemic follicular B-cell
lymphoma. The mortality rate associated with
allogeneic transplantation makes this a less
attractive approach but the use of mini-
allogeneic procedures to induce a graft-versus-
tumour effect would be worth investigating. 

Key points

Implications for practice

• Although there are few well-designed
RCTs in CTCL, there is convincing
evidence that several skin-directed
therapies have a significant therapeutic
effect. However, there is a fundamental
lack of data on the impact of different
therapies on DFS and OS, which will only
become clearer when the results of key
RCTs in different stages of disease
become available. 

• In addition, patients with early-stage
disease can have a normal life
expectancy, and so aggressive therapies
with a significant mortality and morbidity
should be avoided in these patients,
especially when the chance of a cure is
very low.

• Patients with early-stage disease (IA/IB/IIA)
should be offered skin-directed therapies
such as topical mechlorethamine,
phototherapy, PUVA and superficial
radiotherapy. Alfa interferon should be
considered for patients with persistent or
recurrent stage IB/IIA disease. Some
patients with stage IA disease may not
require any specific therapy.

Recommendations for the future

• New topical therapies should be assessed
in the context of well-designed clinical
trials comparing them with topical
mechlorethamine.

• The role of new immunotherapies and
retinoids in early stage (IB/IIA) disease
should involve comparative RCTs with
standard therapies such as PUVA.

• TSEB therapy with or without adjuvant
immunotherapy and chemotherapy should be
reserved for patients with late stages of disease,
preferably in the context of clinical trials.

• There is an urgent need for more effective
therapy for late-stage disease and this should
be based on appropriate RCTs involving new
immunotherapies, adjuvants, single- and
multi-agent chemotherapies and both
(mini)allogeneic and autologous transplants
in selected individuals. 
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Background
Definition
Actinic keratoses (AK), also known as solar
keratoses, and Bowen’s disease (BD) are

precursors of invasive squamous cell carcinoma
(SCC). Whereas AK is precancerous, BD
represents intraepidermal (in situ) SCC.1 AK
generally presents as multiple, erythematous
scaly papules, and is termed actinic cheilitis if
the lips are involved. BD usually presents as a
solitary, well demarcated, erythematous plaque
of varying size with irregular borders and a
crusted, scaling or fissured surface.2

AK arises on areas of intense ultraviolet light
exposure, with over 80% developing on the head
and neck, forearms and hands.3,4 A male
predominance is observed.5,6 The distribution of
BD varies, demonstrating predominance on the
lower legs in women and the head and neck in
men in the UK and Australia.7,8 Australia and
Denmark feature a marginal propensity for
women (56%) and occurrence on the head and
neck (44–54%).8,9 Approximately one-third of
patients with BD have other non-melanoma skin
cancer at diagnosis.9

Incidence/prevalence
The exact incidence and prevalence of AK and
BD is unknown. Both increase in prevalence with
advancing age.8,10–12 AK may occur in children
with albinism and xeroderma pigmentosum.13

Aetiology
Chronic solar damage is the principal
aetiological factor in AK and BD.8,14–16 People

28
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with light complexions, blue eyes and childhood
freckling are at highest risk given their innate
lack of protective pigment.3 Individuals with
compromised immunity, such as organ-
transplant recipients, with diminished or absent
melanin, such as albinos, with decreased
capacity to repair ultraviolet-induced damage,
such as persons with xeroderma pigmentosum,
all demonstrate increased risk for AK. Risk
factors for BD include arsenic exposure,17–20

immunosuppression,21 and human papillomavirus
(HPV), particularly HPV-16 in anogenital
lesions.22,23

Prognosis
Although precancerous,24,25 the probability of a
given AK undergoing malignant transformation is
unknown.13 Reported risk of progression to SCC
for individual lesions ranges from 0·025 to 16%
per year.26 The 10-year risk of malignant
transformation of at least one AK on a given
patient is 10·2%.27 The relative risk of malignant
transformation depends ultimately on factors
related to the AK itself (for example, thickness),
as well as patient characteristics (for example,
drug therapy, degree of pigmentation, immune
status).5 However, another aspect that may
confound estimation of the prognosis of AK is in
the spontaneous regression rate. A recent study
from Queensland28 reported a spontaneous
regression rate of 85% (95% CI: 75–96%) in
subjects with prevalent AK (AK diagnosed on a
person during their first examimation) and 84%
(95% CI: 72–96%) in persons with incident AK
(AK appearing for the first time during the study).
However, the distribution of lesions per person
was highly skewed, with 12% of subjects having
65% of the total number of AK.

BD is associated with an excellent prognosis,
related to the disease’s indolent nature and its
favourable response to a range of therapy.
Retrospective studies demonstrate an
approximate 3% progression rate to SCC,29,30

which is further associated with an approximate
33% metastasis rate.31 Contrary to findings of
earlier reports.32–35 a meta-analysis of 12 studies
in 1989 determined no significant association
between BD and internal malignancy.36

Aims of treatment
Aims of treatment are to achieve clinical and
histological clearance, prevent recurrence,
prevent progression to invasive SCC and to
minimise adverse effects of treatment.

Relevant outcomes

• Short-term clinical and histological clearance
• Recurrence rates
• Adverse effects of treatment

Methods of search
To identify studies of 5-fluorouracil (5-FU) and
cryotherapy in patients with AK, we reviewed
Medline, Embase and CancerLit from 1966 to
October 1999 and proceedings from the
American Association of Dermatology meetings
(1997–2000). We searched non-5-FU and non-
nitrogen therapies by name and type, as well
as the term “actinic keratosis treatment”. We
scrutinised review articles for treatments not
detected through database searches.

To locate articles on interventions for BD, we
searched Medline (1966–2001) and Embase
(1988–2001). We limited our topic to non-
anogenital BD and to English publications since
translators were not readily available for this
unfunded endeavour. We reported numbers of
patients as well as number of lesions treated
wherever information was available.

Since few randomised controlled trials (RCTs)
were found, uncontrolled trials were included in
this report. Evidence was graded using the
quality of evidence scale employed by the British
Association of Dermatology guidelines, and
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derived from the US Task Force on Preventative
Care Guidelines.37,38 We have only presented
data from the best quality studies; for example,
data from comparative studies is presented
preferentially over data from case series when
both exist for a given intervention. The grading
system is given in Box 28.1.

QUESTIONS

What are the effects of non-drug therapy?

Cryotherapy
Studies of varying quality investigated the
efficacy of cryotherapy for AK and BD.

Actinic keratoses
Quality of evidence: III

We found one systematic review39 but no RCTs.
The systematic review found only one study with
quantifiable results.40

Benefits
A total of 1018 lesions in 70 patients were
treated; the majority had biopsy confirmation of
their diagnosis. Clinical follow up after treatment
ranged from 1 to 8·5 years. Twelve recurrences
were reported for a success rate of 98·8% during
a follow-up period of 1–8·5 years. However, not
all lesions were followed uniformly after 1 year.

Harms
Discomfort during application of the cryogen is
the norm but the procedure is usually well
tolerated by patients, and complications are rare.
Blisters, scarring, textural skin changes, infection
and hyper- or hypopigmentation may occur.41

Comment
Given the popularity of cryotherapy for treating
AK, it is surprising that there is only one study
with quantifiable results. All other papers are
qualitative. Future studies for new therapeutic
modalities should include cryotherapy as a
comparison arm since cryotherapy is considered
by many dermatologists to be standard care, but
also to further quantify its efficacy.

Bowen’s disease
Quality of Evidence: II-i

We found no systematic reviews and no RCTs.
One unblinded controlled trial compared
cryotherapy (n = 36) with curettage (n = 44),42

and one retrospective comparative study
compared cryotherapy (n = 82) with external
beam radiotherapy (n = 59).43

Benefits
Complete clinical clearance was comparable
between cryotherapy (94% with one treatment
and 100% with two) and curettage (100% after
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Box 28.1 Quality of evidence scale
employed by the British Association
of Dermatology guidelines, derived
from the US Task Force on
Preventative Care Guidelines.37,38

I Evidence obtained from at least one 
properly designed RCT

II-i Evidence obtained from well-designed 
control trials without randomisation

II-ii Evidence obtained from well-designed 
cohort or case-control analytical 
studies, preferably from more than one 
centre or research group

II-iii Evidence obtained from multiple time 
series with or without the intervention. 
Dramatic results in uncontrolled 
experiments could also be included

III Opinions of respected authorities 
based on clinical experience, descriptive
studies or reports of expert committees

IV Evidence inadequate owing to problems
of methodology (for example sample 
size, length or comprehensiveness of 
follow up or conflicts in evidence)



one treatment). Clinical clearance in the trial was
not defined objectively, and probably refers to
dermatologists’ subjective assessment. The time
point for assessment of clinical clearance was
1 week following treatment. Healing was defined
as complete when the post-procedural eschar
had dropped off and, apart from erythema, the
underlying skin appeared normal. Overall,
average time to healing was 60 days. Healing
was significantly prolonged for lower-leg lesions
treated by cryotherapy compared with curettage
(90 versus 30 days, P<0·001). No difference in
healing time was observed for other sites.
Recurrence rates were less (12% versus 50%,
P = 0·04) and time to recurrence longer
(P = 0·0087) for curettage.42 Compared with
radiotherapy, higher recurrence occurred in the
cryotherapy group (6%, one as invasive SCC,
versus 0%).43

Harms
Complications of cryotherapy include pain, poor
healing and infection, requiring antibiotics.42

Patients were 10·4 times more likely to report
pain with cryotherapy (P<0·001), and were 5·5
times more likely to report pain on the lower leg
compared with other body sites, irrespective of
treatment method (P<0·016).42 Poor healing
occurred in 2% of patients who received
cryotherapy in this retrospective comparison
study.43 Poor healing was defined as a residual
ulcer requiring salvage surgery, that ceased to
show signs of continuing reduction in diameter,
or considered by the dermatologist to be
progressing poorly over at least 3 months.
Biopsy of these poor-healing lesions revealed
residual tumour. The authors speculate that
failure to heal may suggest residual BD, and may
be an indication for surgical excision.

Comment
These studies report high clearance rates with
liquid-nitrogen cryotherapy, although poor

healing and discomfort related to the procedure
may limit its utility in BD of such sites as the lower
legs. In relation to the study comparing
cryotherapy and curettage, methodological
limitations include deviation from an ITT analysis
and use of non-random allocation. The former
omission would tend to overestimate the efficacy
of the intervention, whereas the latter would tend
to weaken the validity of the results, as there
is no assurance that known and unknown
confounders are homogeneously distributed
between the comparison groups.

Laser treatment
Studies investigating laser therapy for AK and
BD highlight its capacity to selectively vaporise
the epidermis and upper papillary, yielding
minimal scar formation. We found no systematic
reviews and no RCTs for either AK or BD.

Actinic keratoses
Quality of evidence: II-iii

Two uncontrolled trials investigated the use of
the Er:YAG laser to treat AK.44,45 Both reports had
small sample sizes and used different energy
rates. The first report treated only eight lesions,
with a follow up period of 12–15 months.44

The second report provided full-face laser
resurfacing for four of five patients (n = 121
lesions), with a follow up of 3 months.45

Benefits
The two studies report 93%45 to 100%44

clearance of the AK lesions at 12–15-month
follow up.

Harms
Laser treatment is associated with exudation,
crusting and erythema following treatment.
Re-epithelialisation occurs 7–10 days after
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treatment, but erythema may persist for 3 weeks
or more. General use of the Er:YAG laser noted
in the second report found no hypo- or
hyperpigmentation following treatment.

Comments
Treatment appeared to be well tolerated, both in
individual lesion treatment44 and in full- or partial-
facial resurfacing.45 The first study indicated that
skin may remain clear of lesions for up to a year
after laser treatment, but larger studies with
longer follow up would be required for
confirmation of this effect. Laser resurfacing was
performed only for Fitzpatrick skin types I and II.
Use of laser treatment on patients with darker skin
tones may be associated with a higher risk of
hypo- or hyperpigmentation. Further studies
should be performed before Er:YAG laser
treatment can become a routine treatment for AK.

Bowen’s disease
Quality of evidence: II-iii

Two small uncontrolled trials reported the use of
CO2 laser therapy for BD of the digits.46,47 The
first report46 described treatment of five lesions
with a 36-month follow up; the second report47

described treatment of six lesions with an
84-month follow up.

Benefits
Both studies reported 100% clearance within
10–24 days following the procedure. Determination
of clearance in both studies was based on clinical
criteria and, in cases deemed necessary by the
supervising dermatologist, by histological criteria.
Biopsies showed only slightly thinned epidermis
and mild superficial fibroplagia of the papillary
dermis.46,47 Recurrence rates varied between 0%
at 84 months47 to 20% (one of five patients) at 5
months. (After retreatment by electrodesiccation
and curettage, no recurrence was observed at

20 months.)46 The disparate recurrence rates may
be related to differences in energy settings and in
the width of clinically normal margins included in
the treatment area. No impairment in digital
function was noted in either study.

Harms
Exudation, crusting and erythema may follow
laser treatment. Re-epithelialisation occurs 7–10
days after treatment, but erythema may persist
for 3 or more weeks. One Er:YAG laser study45

found no post-therapeutic dyspigmentation. The
CO2 laser studies report hypopigmentation, mild
cutaneous atrophy and nail dystrophy.46,47

Comment
CO2 lasers may be particularly useful in the
treatment of digital BD lesions. Clearance rates
in the small uncontrolled trials were high, with
acceptable recurrence rates during follow up
periods of sufficient duration. The suitability of
CO2 laser therapy for digital BD relates
principally to two properties. First, CO2 laser has
the ability to vaporise the epidermis and the
upper papillary dermis, leading to healing with
minimal scar formation. This feature is desirable
in mobile areas such as the fingers where
cicatricial contracture following excision may
lead to functional impairment. Second, the
concern that CO2 lasers may not penetrate to a
sufficient depth to eradicate perifollicular BD is
obviated by the paucity of hair on the fingers.
The risk of recurrence secondary to perifollicular
involvement is therefore less of a concern in
digital lesions than in lesions at other body sites.
CO2 lasers may thus be helpful for digital lesions
where more conventional and less costly
therapies have failed.

Radiotherapy
We found no systematic reviews or RCTs for
either AK or BD.
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Actinic keratoses
Quality of evidence: IV

We found only one case report using
radiotherapy for AK.48

Benefit
One person with a large AK recalcitrant to 5-FU
responded to fractionated radiotherapy.48

Comment
Given the availability of other therapeutic
modalities, radiotherapy should be reserved for
AK recalcitrant to conventional therapies.

Bowen’s disease
Quality of evidence: II-iii

We found one comparative study comparing the
effect of radiotherapy with cryotherapy on lower-
leg lesions,43 as reported above.

Benefits
Radiotherapy was more effective than
cryotherapy in terms of recurrence (0% versus
6%).43 Skin cosmesis following radiotherapy is
reported as “good” to “excellent” in the majority
of patients in uncontrolled trials, with only 5–15%
of irradiated skin considered “fair” to
“unsatisfactory”.49,50

Harms
The 100% clinical clearance and 0% recurrence
rate was offset by poor healing in 20% of
lesions.43 Poor healing in this study was defined
as a residual ulcer requiring salvage surgery,
that ceased to show signs of continuing
reduction in diameter, or considered by the
dermatologist to be progressing poorly over at
least 3 months Other reported adverse effects
from uncontrolled studies included minor pain

and burning during the procedure,51,52 short-term
hypopigmentation,52 radiation dermatitis and
radionecrosis.51 Poor healing, including
radionecrosis, appear to be associated with
older age, an irradiation field diameter >4 cm,
and a total dose >3000 cGy.43,51

Comment
As noted by the authors of this retrospective
comparative study of radiotherapy and
cryotherapy, the conclusions must be
considered in light of the non-comparability of
the groups. This study was retrospective, and
shows a selection bias inasmuch as the severity
and extent of a lesion often determines its initial
therapy. A higher proportion of broad and thick
lesions were thus treated in the radiotherapy
group. Considering the radiotherapy group
alone, however, may be informative in that poor
healing was significantly related to age >90
years, a field irradiation diameter >4 cm, and a
radiotherapy dose >3000 cGy. In view of their
risk for poor healing, the authors suggested that
patients meeting these criteria require cautious
consideration in determining their candidacy for
radiotherapy.

Chemical peels
Chemical peels have only been investigated
for AK.

Quality of evidence: II-I

We found no systematic reviews or RCTs. We
found two comparative studies53,54 (with one follow
up study55) using trichloroacetic acid (TCA).
Pretreatments included topical tretinoin (0·05%,
increasing to 0·1%) for the first study,53 and
Jessner’s solution for the second study.54,55 The
concentrations of TCA varied from 35% to 40%.

The first study53 was reportedly randomised.
However, all patients pretreated with tretinoin
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previously received topical therapies in addition
to cryotherapy, whereas all patients without
tretinoin pretreatment previously received only
cryotherapy. This study reported a 6-month
follow up. In the second study, a split-face
design was used. One side of the face received
a TCA chemical peel after pretreatment with
Jessner’s solution, and the other side received
5% topical 5-FU twice daily for 3 weeks. Despite
a small sample size, follow up was reported at 12
months54 and 32 months.55

Benefits
No significant difference was observed for
pretreatment with topical tretinoin before 40%
TCA: AK was reduced by 20–75% in both groups.
They used a reduction in the appearance of
lesions, which was not necessarily a reduction in
number of lesions. Scores for photodamage
decreased, and telangiectasias improved with
tretinoin pretreatment. Jessner’s solution followed
by TCA did not differ significantly from topical 5-
FU: both yielded a 75% reduction in number of
lesions that persisted for 12 months. Analysis of
eight patients at 32-month follow up showed three
(37%) had more lesions than at baseline, but that
three patients maintained a 50% reduction from
baseline.

Patients were extremely pleased with the
cosmetic results of TCA facial peels, and scored
improvement significantly higher than did the
clinicians. Patients preferred the facial peel to
5-FU because of the convenient single application
and the shorter duration of adverse effects.

Harms
The medium-depth facial peel procedures were
associated with erythema lasting generally 10
days to 2 weeks. Mild desquamation was noted. 

Comments
Facial peel with TCA appears to be a viable
option if the patient is not a good candidate for
cryotherapy (i.e. widespread facial AK), or is

intolerant to other topicals applied over the long
term, such as 5-FU.

Dermabrasion
Dermabrasion was investigated only for AK.

Quality of evidence: II-i

We found one unblinded comparative study56

comparing recurrence rates for dermabrasion,
50% phenol chemical peels and 1% topical
5-FU. Methodological problems included small
sample size, varying follow up periods, lack of
data on initial elimination rate, and lack of explicit
evaluation criteria for remission or recurrence.

Benefits
Dermabrasion yielded longer time to recurrence
than facial peel, but shorter times than 5-FU.
However, no statistical data was presented.56

Harms
No information on adverse events was reported
in the unblinded study. One case series of
dermabrasion of the scalp57 reported a
conspicuous line marking the periphery of
abrasion at postoperative week 6–8.

Comments
This small study concluded that topical 5-FU was
more effective and easier to use than
dermabrasion. Although dermabrasion may
produce longer-term clearance than chemical
peels, the case series57 indicated a risk of
scarring. Although larger studies are necessary
to make definitive conclusions, it would appear
that the indication for dermabrasion as a primary
therapeutic modality for AK is minimal.

Surgery and
electrodesiccation
and curettage
Surgery is commonly used for BD but not for AK,
presumably because less invasive interventions
are available for the latter.
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Quality of evidence: II-iii

We found no systematic reviews or RCTs. We
found one small retrospective uncontrolled trial
investigating surgical excision (n = 4)58 and two
large retrospective uncontrolled trials for
electrodesiccation and curettage (ED&C)
(n = 20,58 n = 8349).

Benefits
Although surgical excision appeared to clinically
clear all four cases, two cases recurred.58 The
author did not report time to recurrence.
ED&C49,58 resulted in complete clinical clearance
ranging from 80% to 90%, with recurrences
ranging from 10% to 20% during a follow up
period up to 18 years. Again, time to recurrence
was not reported in either study.

Harms
No harms were reported with ED&C or with
surgical excision, other than the understood risks
of bleeding, infection, and local anaesthesia
associated with minor surgery.

Comment
Surgical excision is commonly reported as the
treatment of choice for BD, although no RCTs
and only this small series were found to support
its use. The unmatched efficacy ascribed to
surgical excision probably relates to the notion
that excision of an in situ neoplasm is, by
definition, curative. The predominance of BD in
elderly populations and its slow progression to
SCC suggest that additional outcomes such as
healing, scarring and patient preferences should
be considered in determining the choice of
treatment. The large series investigating ED&C
demonstrated high efficacy, with tolerable
recurrence rates during a sufficiently long follow
up. ED&C may thus be a highly useful procedure
for patients with small solitary lesions.

Miscellaneous
One uncontrolled trial59 examined the use of
hyperthermic pocket warmers applied with direct
pressure to BD lesions in eight patients every
day for 4–5 months. Complete histological
clearance was seen in three cases, isolated
tumour cells remained in three cases, and two
cases showed no change.

Comment
Although non-invasive and innovative, the low
efficacy, troublesome nature of the therapy for
the patient, and poor level of evidence provided
by uncontrolled studies suggest that
hyperthermic pocket warmer therapy be
considered only in patients who refuse more
conventional therapy.

What are the effects of topical therapy?

Topical retinoids
Topical retinoids were reported only for AK.

Quality of evidence: I

We found two double-blind RCTs investigating
topical retinoids for AK.60,61 The first study
compared tretinoin cream (n = 25) with Ro
14-9706 (arotinoid methyl sulphone cream)
(n = 25) using a split-face design.60 The second
study was a parallel-group multicentre trial
comparing 0·1% isotretinoin (n = 41) with
placebo (n = 47).61

Benefit
Reductions in the number of AK lesions by 30%
and 38% were reported for tretinoin and Ro
14-9706, respectively. Complete clearance of all
lesions occurred in 8% of patients using
tretinoin.60 Compared with placebo, 0·1% topical
isotretinoin significantly reduced the number of
facial lesions (65% versus 45%, P< 0·005).61
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Harms
Severe local skin irritation was associated with
topical tretinoin whereas the irritation was mild
to moderate with isotretinoin. No significant
changes in laboratory parameters were
observed.

Comments
Although some reduction in AK counts and size
has been noted, few patients (8%) had complete
clearance of lesions, which should be the goal of
effective AK treatment. The relatively high rate of
reduction noted with placebo use indicates
either that the study was flawed or that topical
retinoids may not sufficiently enhance the
clearance of AK lesions to be used as standard
treatment for AK.

5-Fluorouracil
Topical chemotherapy with 5-FU interferes with
DNA and RNA synthesis. It is indicated for
diffuse, ill-defined AK where treatment of
individual lesions is impractical or impossible. It
is also used in BD.

Actinic keratoses
Quality of evidence: I

We found one systematic review39 and one
double-blind RCT comparing 5% 5-FU (n = 30)
with masoprocol (n = 27).62 Details of masoprocol
are described below.

Benefits
The systematic review39 found marked
heterogeneity in the concentration of 5-FU and
drug vehicle, ranging from 1% in propylene
glycol63,64 or 1% cream,65 to 3% ointment,66 to 5%
solution,67,68 ointment,69–73 or cream.54,55,74,75

Combination therapies have also been
reported.68,76 To complicate issues further,

variation in treatment site and outcomes was
noted. An attempt to combine studies using
meta-analysis techniques39 revealed that only
three studies could be combined.70–72 This
combination showed that overall efficacy
(treatment period of 2–8 weeks and follow up
period of 3–18 months) of 5% 5-FU ointment
ranged from 79% (95% CI: 72–87%) using
patient-level data (by pooling individual subjects’
data) to 84% (77% to 91%) using study-level
data (by using the reported effect size from each
study, weighted by the reported variance).39 In
the RCT, the authors demonstrated a
significantly higher percentage reduction in the
number of lesions (P<0·0001) and improvement
in the investigators’ global assessment
(P< 0·001).

Harms
5-FU is associated with pain, inflammation, and
erosions.63,77

In the RCT, 5-FU produced significantly more
necrosis (P<0·007), erosions (P<0·001), pain
(P<0·001), erythema (P = 0·016) and contact
dermatitis (P = 0·016) than masoprocol.62

Comments
Although 5-FU has a high efficacy rate, one
should note that it is associated with a high
degree of morbidity, including pain, inflammation,
and erosions. Thus, if patients are unable to
tolerate these side-effects, we would expect the
cure rate to drop off dramatically.

Of methodological note, the authors in the RCT
did not perform an ITT analysis. If the subjects
who dropped out of the study were included in
the denominator, as prescribed in an ITT
analysis, the efficacy rate (by investigator global
assessment of cure) of 5-FU falls from 77% to
67% while that of masoprocol falls from 23% to
20%. Despite the lack of ITT analysis, however,
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the difference between 67% and 20%
undoubtedly reaches statistical significance.

Bowen’s disease
Quality of evidence: II-i

We found no systematic reviews and no RCTs.
We found one small unblinded quasi-
randomised controlled trial comparing topical
5% 5-FU cream with intralesional interferon alfa-
2b (1 000 000 units/injection) for both BD and
AK.78 The treatment-allocation method was not
specified. Ten lesions of BD and AK were
allocated to each group, and clinical clearance
and histological change were assessed at 1 and
2 months’ follow up. We found five uncontrolled
trials addressing the therapeutic efficacy of
5-FU.49,58,79–81

Benefits
Clinical clearance in the 5-FU group was
superior to the interferon alfa-2b group (100%
versus 90%) at 8-week assessment. A
statistically significant difference in histological
response to treatment was further noted at 4 and
8 weeks in favour of interferon (P<0·05).78 This
trial failed to specify the number of BD lesions in
each treatment group; consequently, the
reported data prevents conclusions for BD
independent of AK.

In the uncontrolled trials, clinical clearance rates
were generally high, ranging from 87%80

to 100%.49 It is noteworthy that, of studies
with sufficient follow up to document recurrence
(12–24 months), one study reported a significantly
higher recurrence rate (20%)81 than other studies
(0% and 8%).49,58,80 The largest uncontrolled trial
(n = 41) used 5-FU (in 1–3% in propylene glycol)
applied twice daily for 2–3 months.58 Clinical
clearance rate in this study was 93%, with an 8%
recurrence rate during a median follow up of 8
years (range: 6–121 months). The authors

suggest that at least 2·5% 5-FU in propylene
glycol is required for extrafacial sites.

The base in which 5-FU is delivered significantly
affects its activity: 20% 5-FU in an ointment base,
5% 5-FU in a cream base, and 1% 5-FU in
propylene glycol provide approximately
equivalent cytotoxic activity.72,77,82,83 Several
studies investigated ways to enhance 5-FU
activity. Iontophoresis does not appear to
improve 5-FU activity when compared with 5-FU
alone.49,58,80,81 Application under occlusion,
pretreatment with keratolytic agents, or
deliberate exposure to sunlight (photosensitivity
effect of 5-FU) are anecdotally reported as
enhancement techniques.58

Harms
Expected side-effects include pain, pruritus,
burning at the site of application, erythema,
inflammation and erosions.41 Some authors
suggest application of the medication 4 times daily
to reduce the duration of treatment,84 while others
advocate pulse therapy once or twice weekly to
decrease the intensity of discomfort.85 Although
compliance with the latter regimen is higher, cure
rates may be lower.86 Lower-leg ulceration has
been reported with 5% 5-FU cream,81 and allergic
reaction to 5-FU has been reported in conjunction
with iontophoretic therapy.79

Comment
Although the studies have significant
methodological limitations, 5-FU appears to be
of likely benefit in treating BD. As with AK, if
patients are unable to tolerate the side-effects of
5-FU, then we would expect the cure rate to drop
off dramatically.

The quasi-randomised controlled trial comparing
5-FU with interferon suffers from two
methodological limitations in addition to the
non-randomised allocation. No data are
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presented regarding the proportion of BD and
AK in each treatment group, thus conclusions
regarding therapeutic efficacy can only be
generalised to BD and AK in aggregate.
Furthermore, the significant difference in
histological response in favour of interferon
does not correlate with the higher efficacy of 5-
FU in terms of clinical clearance. Thus,
histological response may have been used as a
surrogate outcome for clinical response and
should be viewed accordingly in clinical
decision making.

It is impossible to draw definitive conclusions from
uncontrolled trials. However, it is worth noting that
the disparity in recurrence rates may relate to
different therapeutic regimens: the study reporting
a higher recurrence employed weekly topical
pulse therapy for a minimum of 12 weeks,
whereas most other studies used once- or twice-
daily applications for 2–16 weeks.58,78,79

Imiquimod
The immunomodulator imiquimod is one of the
newest treatments studied for use in AK and BD.
We found no systematic reviews or RCTs for
either AK or BD.

Actinic keratoses
Quality of evidence: IV

We found a case series of six patients with AK
with up to 10 scalp lesions treated with topical
imiquimod for 6–8 weeks.87

Benefit
All AK lesions resolved histologically as well as
clinically; follow up is ongoing, ranging from 2 to
12 months at the time of publication.

Comment
Although the case series appears promising,
there is not enough evidence to make

recommendations for the use of imiquimod for
treatment of AK.

Bowen’s disease
Quality of evidence: III

We found two uncontrolled trials, the first
following 16 lesions of the lower limbs with once-
daily application of imiquimod cream for 16
weeks88 and the second using imiquimod cream
and oral sulindac, 200 mg twice daily, for 16
weeks in five immunocompromised patients.89

Benefits
The first study reported a 93% (15 of 16 patients)
treatment response, evidenced by no residual
tumour on histology, although six subjects
withdrew prematurely because of local skin
reactions and were not included in the final
analysis.88 An ITT analysis showed that 87·5%
(14 of 16 patients) had no residual tumour. All
immunocompromised patients showed complete
clinical response within 4 weeks of therapy and
histological response at 20 weeks after initiation
of therapy.89

Harms
The case series for AK reported mild erythema in
all patients In uncontrolled trials in BD, adverse
events included marked local skin irritation
requiring discontinuation of therapy, superinfection
requiring antibiotics, satellite lesions in adjacent
sun-damaged areas.88

Comments
Imiquimod 5% cream appears to be an
efficacious treatment for BD of the lower limbs,
particularly for large lesions on the lower
extremity, such as the shin, where poor healing
is of particular concern. The dosing schedule
and length of treatment require further evaluation
in RCTs.
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Photodynamic therapy (PDT)
PDT involves activation of a photosensitiser,
usually a porphyrin derivative, by visible light. A
common photosensitiser is topical aminolaevulinic
acid (ALA).

Actinic keratoses
Quality of evidence: I

We found no systematic reviews and three RCTs. 

One compared 0%, 10%, 20% or 30% 5-ALA
with placebo in a dose-ranging study using a
630 nm light source and a 3-hour incubation
time.90 Another RCT tested a recent formulation
of ALA, the Levulan Kerastick topical solution,
(n = 180) with placebo (n = 61) using a 14–18 hour
incubation time and illumination with BLU-U blue
light (417 nm).91 The third study compared
treatment of hand lesions with a 4-hour
incubation with 20% 5-ALA and 580–740 nm
light against topical 5% 5-FU.92

Benefits
All concentrations of 5-ALA were significantly
better than placebo using the 630 nm light
source (P<0·001).90 Thirty per cent 5-ALA
showed the highest rates of complete and
partial response at assessment 8 weeks after
light treatment (61% and 26%, respectively)
compared with 20% 5-ALA (complete response
about 50%). Partial response was defined as
50–100% reduction in lesion area, and complete
response was considered as no palpable or
visible lesions. Facial and scalp lesions had
better rates of complete clearance than trunk
and extremity lesions (30% ALA: 91% versus
45%; 20% 5-ALA: 78% versus 38%). Levulan
Kerastick topical solution showed higher
complete response (66% versus 13%) and 75%
clearance rates (77% versus 23%) at 8 weeks
than placebo91 Use of 580–740 nm light with
5-ALA for lesions on hands was not significantly

different from 5-FU (73% versus 70%
reduction).92 Complete clearance was not
observed in either group.

Harms
Most patients experienced a stinging or burning
sensation during photoirradiation, which
generally ceased on completion of phototherapy.
Treated lesions typically became erythematous
and oedematous following treatment. Healing
occurred over 2–4 weeks.

Comments
PDT has produced a reduction of AK lesions
using a wide variety of light sources, and
occluded incubation periods with 5-ALA. A 20%
concentration has been used most frequently,
but other concentrations (10%, 30%) have also
been used effectively. However, in the US only
a 20% ALA HCl topical solution used in
conjunction with the blue light PDT illuminator is
approved for the treatment of AK. Although the
healing process is somewhat lengthy, it is
comparable to the events experienced by
patients following 5-FU and other topical
regimens. As treatment takes place over 2 days,
rather than many weeks with topical formulations,
PDT may be more convenient for the patient
willing to undergo the process; however, long-
term efficacy has not been established.
Moreover, PDT has not been effective in treating
hyperkeratotic lesions.

Bowen’s disease
Quality of evidence: I

We found no systematic reviews, one RCT and
one unblinded controlled trial. The RCT
investigated 61 lower leg lesions to compare the
efficacy of green light and red light wavelengths
after incubation with 20% 5-ALA for 4 hours.93

The follow up period was 12 months. The
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unblinded, controlled trial investigated 40 lesions
to determine the relative efficacy of 20% 5-ALA
cream and a modified portable desktop
lamp against cryotherapy.94 The method of
randomisation in this study was not specified.
The follow up period was 12 months.

Benefits
Lesions receiving red light showed significantly
greater clinical clearance rate determined by
dermatologist examination (94% versus 76%,
P = 0·002) and lower recurrence (6% versus
38%) compared with green light (odds ratio 0·13;
95% CI 0·04–0·48). Punch biopsies were
performed in cases where there was uncertainty
about clinical clearance or recurrence. The
authors attribute this difference to the reduced
depth of tissue penetration by green light,
postulating that peri-appendageal BD (which
may extend up to 3 mm in depth) may survive
ALA-PDT using less penetrating wavelengths.
No ulceration, infection, scarring or photosensitivity
reactions were reported in either group. There
was no significant difference in pain between
groups, and the majority of patients reported
“none” to “moderate” pain.

In the unblinded controlled trial, a significant
difference that a lesion of any size would clear
after the first treatment with PDT compared with
the first treatment with cryotherapy was
observed (P< 0·01). However, there was no
significant difference in the overall clearance
rates between treatments following three
treatments of cryotherapy (P = 0·08).94 Clinical
clearance at 12-month follow up was 90% in the
cryotherapy group and 100% in the PDT group.

Harms
Adverse effects of PDT include treatment-
induced pain requiring anaesthesia in up to
25% of lesions,95–97 skin fragility and
dyspigmentation,97–99 permanent hair loss,98 toxic

reactions to ALA cream,96 and photosensitivity
reaction.95

Comments
PDT appears promising for BD but there were
two major flaws in the study design. First,
investigators were not blinded to the type of light
used, thus potentially introducing bias. Although
more objective outcomes such as clinical
clearance and recurrence are unsusceptible to
bias related to lack of blinding, the validity of
the results concerning treatment-related pain
may be improved with blinding. The analysis
did not follow an ITT analysis, as 13% of
initially randomised lesions (nine of 61) were
excluded from the final analysis, thus risking
overestimation of efficacy and underestimation
of recurrence.

Masoprocol
Masoprocol (meso-nordihydroguariaretic acid) is
a potent 5-lipoxygenase inhibitor with antitumour
properties, investigated for use in AK.100

Quality of evidence: I

We found two double-blind RCTs.62,100 The first
study101 compared masoprocol (n = 113) with
topical placebo (n = 41), and the second study62

compared masoprocol (n = 27) with topical 5%
5-FU (n = 30). Both studies reported 1-month
follow up following end of treatment. 

Benefits
Masoprocol produced a larger median
percentage reduction in the number of AK
lesions than placebo (71·4% versus 4·3%,
respectively; P< 0·0003), and an 11% (12/113)
cure rate on a per-patient basis.100 Masoprocol
produced a 78% reduction in AK lesions
compared with a 98% reduction with 5-FU
(P< 0·0001). Cure rates of masoprocol and 5-FU
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on a per-patient basis were 22% (5/23) and 77%
(20/26), respectively.

Harms
Erythema occurred at rates of 53% and 22% with
masoprocol and placebo, respectively, and
flaking occurred at rates of 53% versus 4%, with
masoprocol and placebo, respectively. Itching,
burning, oedema, tightness, and dryness
and bleeding of the skin were also reported
with masoprocol.100 Compared with 5-FU,
masoprocol caused significantly fewer and less
severe adverse effects, including, necrosis,
erosion and erythema.62 One report101 described
the potential for masoprocol to induce potent
sensitisation (allergic contact dermatitis). The
two clinical studies reported here did not
exclude the possibility of allergic contact
dermatitis with masoprocol.

Comments
Masoprocol produces significant reduction in AK
lesions, and some patients had complete
clearance of AK, although 5-FU appears to
provide higher rates of cure on a per-patient
basis. Masoprocol may provide an alternative for
those who cannot tolerate 5-FU. Long-term
efficacy for masoprocol has yet to be established.

Miscellaneous topical
therapies
A variety of other topical therapies have been
assessed as treatment for actinic lesions, with
varied success. These include SolarazeTM (3%
diclofenac sodium in 2·5% hyaluronan gel)
Curaderm (0·005% solasodine glycosides (BEC),
10% salicylic acid, 5% urea, 0·1% melaleuca oil,
0·05% linolenic acid in cetomacrogol-based
cream) and the nucleoside tubercidin (7-deaza-
adenosine).

Quality of evidence: IV

We found no systematic reviews for any of these
three topical therapies. We found one RCT for
SolarazeTM, but only the abstract was accessible.
Although complete and partial responses were
reported, neither was defined; time of final
assessment was also not defined.102 In an open-
label study,103 the responses in 29 patients were
graded on a seven-point scale, ranging from
“complete response” to “much worse”, 30 days
after treatment. The parameters used to determine
this response grading, the degree of change
required to increase or decrease a grading, as
well as location of lesions, were not specified.
Clearance rates for 90-day treatment are also
available from two placebo-controlled trials
reported in the package insert for Solaraze, but
details of the trials were unavailable to us.

A case series used tubercidin to treat five
patients with facial and scalp AK lesions.104

A single open-label trial treated 56 AK lesions
using Curaderm,105 with follow up at 3 months
post-treatment.

Benefits
Diclofenac sodium is a non-steroidal anti-
inflammatory drug which has been examined for
use in treatment of AK, with some success.102,103

Curaderm has been reported to completely cure
(clinically and histologically) AK lesions in a
mean time of 2·9 weeks (range 1–4 weeks) in an
open-label Australian trial.105 However, no recent
literature on this treatment was found in any
searches, and no North American use has been
reported.

The nucleoside tubercidin interferes with
glycolysis and inhibits synthesis of DNA, RNA
and proteins. Tubercidin was not effective in a
case series of five patients with facial and scalp
AK.104 Four of the patients showed no response of
lesions to tubercidin after 4 weeks of treatment.
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Harms
Mild-to-moderate skin reactions occurred with
diclofenac: 29% versus 5% with placebo
(P = 0·0002) in the RCT,102 72% in the open-label
trial,103 and 86% in the trials reported in the
package insert.

The one patient who had complete resolution
with tubercidin had marked facial erythema.
Curaderm produced itching and burning
sensations in lesions during treatment but no
abnormal haematological, biochemical or
urinalytic parameters were noted.

Comments
Topical treatments, which the patient can apply in
the comfort of their home, are more convenient than
treatments that must be administered by a
physician, and in general are more convenient than
cryotherapy in treating multiple lesions. However,
many treatments require further study to confirm
the efficacy compared with the standard treatments
with liquid-nitrogen cryotherapy and 5-FU.

What are the effects of intralesional or oral
medication?

Oral retinoids
Actinic keratoses
Quality of evidence: I

We found two double-blind placebo-controlled
RCTs investigating the reduction in AK lesion
size and overall grade (based on number,
diameter, thickness and hyperkeratosis).106,107

Both studies used a crossover design and
followed lesions from 2 to 18 months.

Benefits
Oral etretinate (Tegison) reduced the lesion size
in 82–86% of patients in the first study,106 both
when etretinate was the primary drug (19/22,
followed by placebo) or when etretinate was

used after crossover from placebo (18/22).
Placebo reduced lesion size in only 4·3% (1/23)
of patients who used placebo before etretinate.
Use of placebo following etretinate resulted in no
change in lesions for 95% of subjects (18/19).

In the second study,107 etretinate improved the
overall grading of lesions in 89–100% of patients
(8/9 subjects using etretinate before placebo
and 6/6 subjects using etretinate after placebo
use). Placebo improved lesion gradings in 17%
of subjects who used placebo before crossing
over to etretinate (1/6). For those subjects who
crossed over to placebo from etretinate, only
11% had any further improvement (1/9).

Harms
Dry lips and mouth may occur in a high
proportion of patients using etretinate, although
symptom alleviation occurs with dose reduction.
Transient elevations of serum cholesterol and
triglycerides, and one case of drug-related
hepatitis were reported.107

Comments
Rates of reduction in lesion size and grading
appear to be significantly better for etretinate
than placebo. However, one should be careful of
crossover study designs, where a big carry-over
effect is likely. If insufficient time is allowed for
the etretinate to “wash-out” in those arms where
etretinate was given before placebo, then the
effects of etretinate were probably confounding
the results of the placebo. Long-term efficacy
has not been established, but it is unlikely that
the long-term efficacy will reflect the efficacy
rates reported in the studies, since they reported
reduction in AK size. If the AK lesions are not
eradicated, they will surely regrow; moreover,
even if a particular AK lesion is eradicated, it
does not prevent new ones from forming.

Bowen’s disease
Quality of evidence: IV
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One uncontrolled trial108 examined the use of
aromatic retinoid tablets, 1 mg/kg daily, over a
period of 2–7 months in five patients with multiple
BD secondary to chronic arsenism.

Benefit
Residual tumour cells were found all patients.

Interferon
Actinic keratoses
Quality of evidence: I

We found one double-blind placebo-controlled
parallel-group RCT each for intralesional
interferon alfa109 and topical interferon gel (Intron
A; unterferon alfa-2b).110 The studies involved
16–23 patients, with a post-treatment follow up
period of 1–2 months. No indication of complete
cure on a per-patient basis was indicated.

Benefit
High-dose interferon given intralesionally three
times weekly for 2–3 weeks produced complete
cure in 47–93% of lesions treated.109 No
complete cures were produced with topical
interferon gel, and only 9% (n = 35 lesions) of
lesions showed marked (>75%) improvement.110

Comment
While high doses of intralesional interferon
appears promising, it is unlikely that the topical
formulation will be of much benefit. However,
intralesional interferon should be reserved for
those patients who cannot use more conventional
and economical therapies.

Bowen’s disease
Quality of evidence: II-i

We found one small unblinded quasi-
randomised controlled trial comparing topical
5-FU (5% cream) with intralesional interferon

alfa-2b (1 000 000 units/injection) in the
treatment of BD and AK, as reported above.78

Benefit
The 5-FU group showed 100% clinical clearance
whereas the interferon group showed 90%
clinical clearance at the 8-week assessment. The
study did not differentiate between BD and AK.

Comment
Intralesional interferon may be a good option for
BD in those not responsive to more conventional
and economical therapies.

Bleomycin
There is one successful anecdotal report using
intralesional bleomycin for BD.111

Clinical scenarios
Scenario 1
An elderly man with recurrent AK has 30 lesions
on his sun-damaged head. How would you
approach his problem?

The most likely therapy that a dermatologist
would offer is cryotherapy since it is easy for the
clinician, relatively well tolerated by the patient,
and if the patient has medical insurance,
inexpensive for the patient. However, only one
study has quantified the efficacy of cryotherapy. 

Therapies for which there is more substantial
evidence are oral retinoids and topical 5-FU.
However, the elderly patient may not tolerate the
side-effects of these therapies. The clinician may
then offer either topical retinoids or chemical peels.
PDT and masoprocol, while likely to be beneficial
according to the evidence, are not yet widely
available. Similarly while intralesional interferon is
likely to be beneficial, injection into the lesions is
unlikely to be tolerated by the patient.
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Scenario 2
A woman in her 50s presents with a large biopsy-
proven BD lesion on her ankle. What would you
do?

While there are no studies demonstrating strong
evidence for beneficial therapies, several
therapies are likely to beneficial on the basis of
the evidence presented. Cryotherapy and ED&C
are both likely to be beneficial and the patient
may feel reassured about these therapies
because they are destructive and are performed
by the clinician. While PDT is also likely to be
beneficial, it is not widely available. Topical 5-FU
is also likely to be beneficial and can be used in
patients who are either very compliant and/or
would not otherwise tolerate a more invasive
procedure. Intralesional interferon is also likely to
be beneficial but will probably be a second-line
agent because of its cost.

Implications for clinical practice
Spontaneous regression rates
As discussed in the background section, the
prognosis of AKs without treatment is confounded
by the spontaneous regression rate. A study from
Queensland28 reported a spontaneous regression
rate of 85% (95% CI: 75–96%) in subjects with
prevalent AK (AK diagnosed on a person during
their first exam) and 84% (95% CI: 72–96%) in
persons with incident AK (AK appearing for the
first time during the study).

We (PP and SC) compared the efficacy of 5%
5-FU with a range of plausible spontaneous
regression rates of AK.39 While we could not
pinpoint the exact threshold of spontaneous
regression rate above which 5-FU would be less
effective than no therapy, we find it intriguing that
the natural regression rate of AK can be such
that the efficacy of a therapeutic modality may
appear to be less than no therapy. Assuming the
efficacy of 5-FU ointment to be 79%, we

calculated that if the spontaneous AK regression
rates were above 75%, no therapy may be better
than using 5-fluorouracil.

Of note, standard care is to always treat AK
because we cannot predict which cases will
resolve spontaneously and which will progress to
cancers. To explore this idea more fully, we
propose future studies to directly compare three
strategies: 5-FU, cryotherapy and no therapy.

Implications for future studies
General points that future investigators should
bear in mind include using a double-blind
randomised study design wherever possible, in
order to minimise bias and confounding factors.
If investigators wish to use a crossover study
design, extreme care must be taken because of
the potentially long wash-out periods for most AK
therapies. Lastly, investigators should report
results of ITT analysis. Without taking into
account those subjects who drop out of the
study, results can be misleading.

While any given individual AK lesions has a high
probability of resolving spontaneously, a patient
with extensive involvement most probably has a
much lower probability of all his/her AK lesions
resolving spontaneously – an issue unique to AK.
Thus, studies should either take into account the
high correlation of multiple AK lesions if they
choose to use number of lesions as their unit of
analysis, or results should be stratified by
severity of AK if persons cleared is used as the
unit of analysis. The later outcome is likely to be
of more interest because it is clinically more
relevant.

Another precaution unique to AK studies is to
ensure that the outcome measure is reliable.
Weinstock et al.112 reported their experience in
counting numbers of AK lesions, a commonly
used technique. They found the outcome
measure to be unreliable, most likely because of
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the spectrum of clinical features. Discussion of
discrepancies among investigators enhanced
the reliability of the counts, but substantial
variation remain. Thus, investigators should test
the reliability of their outcome measure before
proceeding with the therapeutic part of a study.

Key points

• The likely benefits of the various therapies
proposed for AK and BD are summarised
in Table 28.1.

• We found good evidence to suggest that
oral retinoids and topical 5-FU may be
beneficial in the treatment of AK. 
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Table 28.1 Summary of therapies for actinic keratoses (AK) and Bowen's disease (BD). Unless indicated, all interventions listed

pertain to both AK and BD

• We designated therapies to be “beneficial” if they met the Quality of Evidence level I (see Box 28.1) and had an efficacy of at least

75%. 

• Therapies were “likely to be beneficial” if they met the Quality of Evidence levels II-I or II-ii and had an efficacy of at least 60%. 

• Therapies were of “unknown effectiveness” if the Quality of Evidence level was II-iii, III or IV. Therapies were “unlikely to be

beneficial” if they met a quality of evidence level of I and had an efficacy rate of less than 30%. 

Beneficial Likely to be beneficial Unknown effectiveness Unlikely to be beneficial

Actinic keratoses

• Oral retinoids

• Topical 5-FU

Bowen’s disease

• None

• Topical retinoids

• Chemical peels

• PDT

• Masoprocol

• Intralesional interferon

• Cryotherapy

• ED&C

• PDT

• Intralesional interferon

• Topical 5-FU

• Cryotherapy

• Laser 

• Radiotherapy

• Dermabrasion

• Topical imiquimod 

• Diclofenac

• Tubercidin

• Curaderm

• Laser 

• Radiotherapy

• Topical imiquimod

• Oral retinoids

• Intralesional bleomycin

• Topical interferon

• None

ED&C, electrodessication and curettage; 5-FU, 5-fluorouracil; PDT, photodynamic therapy

• The evidence supporting the efficacy of
most therapies is insufficient or limited.

• Studies were not consistent in choosing
their unit of analyses. Some used number
of lesions, other used persons cleared,
and others used both as their unit of
analyses. Readers should determine which
unit is most relevant to their practice.

• The evidence for treatment of BD is
generally of poor quality.

• Choice of therapy in BD should consider
location of lesions, particularly the lower
legs and the digits, where healing may be
complicated. 

• ED&C, 5-FU, and cryotherapy are
acceptable first-line agents for BD, given
the available evidence.
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Background
Definition
Kaposi’s sarcoma (KS), described by Moritz
Kaposi in 1872, is a multifocal vascular tumour.
It is characterised histologically by a proliferation
of spindle-shaped tumour cells surrounding
abnormal slit-like vascular channels with
extravasated erythrocytes. It may present with
cutaneous or mucosal lesions (mouth,
gastrointestinal, bronchial), visceral lesions or
lymphadenopathy.

There are four clinical variants of KS which
appear in specific populations but have identical
histological features:

1. Classical Kaposi’s sarcoma

Classical KS (Figure 29.1) typically affects
elderly men of Mediterranean or Jewish descent.
It presents with purple–blue ulcerated plaques
on the lower legs, which progress over a period
of years. 

2. Endemic (African) Kaposi’s sarcoma

Endemic (or African) KS (Figure 29.2) is
common in Sub-saharan Africa. In its nodular
form it may run an indolent course similar to
classical KS, with oedema of the lower legs. A
more aggressive lymphadenopathic form of
disseminated endemic KS is seen in children

29
Kaposi’s sarcoma
Imogen Locke and Margaret F Spittle

Figure 29.1 Classic Kaposi’s sarcoma with oedema
of the left leg

Figure 29.2 Endemic (African) Kaposi’s sarcoma
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and young adults. Florid and infiltrative types of
endemic KS affect adults and are locally
aggressive. 

3. Transplant/immunosuppression-related
Kaposi’s sarcoma

Transplant recipients and patients receiving
immunosuppressive therapy are another group
in which KS occurs. The same ethnic groups in
which classical KS is seen are at higher risk but
the disease tends to run a more aggressive
course.

4. AIDS-related Kaposi’s sarcoma 

In 1981, Friedman-Kien et al. reported a cluster
of young homosexual men with aggressive KS
involving lymph nodes and viscera, in
association with a syndrome of opportunistic
infections and a defect in cell-mediated
immunity, subsequently named the acquired
immune deficiency syndrome (AIDS).1 This
aggressive form of KS (Figures 29.3 and 29.4)
was seen up to 20 times more frequently in
homosexual men with AIDS than in haemophiliac
men with AIDS. KS is now an AIDS-defining
illness in the Center for Disease Control
guidelines. 

Incidence/prevalence
Classical KS is rare; it is much more common in
men than in women, with a ratio of up to 15:1.
The peak age of onset is 50–70 years. Endemic
(African KS) is a common tumour in equatorial
Africa and in 1971 comprised up to 9% of all
cancers seen in Uganda.2 Since the beginning of
the AIDS epidemic, KS has become the most
frequently occurring tumour in central Africa, in
human immunodeficiency virus (HIV)-negative
and HIV-positive men, accounting for up to 50%
in some countries.3 Since the introduction of
highly active antiretroviral therapy (HAART), the
proportion of patients with AIDS-related KS is
decreasing but it remains the most common
AIDS-associated malignancy, affecting 20–40%
of homosexual men who are HIV positive.4 In
published series of organ transplant recipients,
between 0⋅5% and 5⋅3% have developed KS; in
one study the mean period between
transplantation and development of KS was 12⋅5
months (range 1–37 months).5–7

Figure 29.3 Kaposi’s sarcoma affecting the hard
palate in a patient with AIDS

Figure 29.4 Extensive AIDS-related Kaposi’s
sarcoma
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Aetiology
The unusual geographical distribution of KS has
long suggested an infective cause.
Epidemiological evidence, including the 20
times greater frequency of AIDS-related KS in
homosexual men compared with haemophiliacs,
suggested a sexually transmitted cofactor. In
1994, Chang et al. described the identification of
fragments of a novel herpes virus in a biopsy of
an AIDS-related KS lesion.8 KS-associated
herpes virus (KSHV), also known as human
herpes virus 8 (HHV8), can be identified in
virtually all KS specimens regardless of subtype,
but is absent from uninvolved skin. The KSHV
genome encodes proteins that are homologous
to human oncoproteins and have the potential to
induce cellular proliferation and inhibit
apoptosis. The presence of KSHV seems to be
necessary for the development of KS but the role
of cofactors such as host immunosuppression,
cytokines and HIV is unclear.

Prognosis
Classical KS typically runs an indolent course
over years or decades, with gradual development of
new lesions and complications such as lower-limb

lymphoedema. An increased risk of developing a
second malignancy, usually non-Hodgkin’s
lymphoma, has been reported. Endemic (African)
KS may run an indolent course similar to classical
KS, with nodules and plaques in association with
lower limb oedema. The lymphadenopathic form
of African KS in children has an aggressive
course and carries a poor prognosis. Epidemic
AIDS-related KS may be a disseminated and
fulminant disease. The prognosis is determined
by the extent of tumour, severity of
immunodeficiency and the presence or absence
of systemic illness. Each of these variables is
independently associated with survival and has
resulted in the prospectively validated tumour,
immunodeficiency and systemic illness (TIS)
staging classification (see Table 29.1).9 Immune
status is the most important prognostic factor,
and patients with a CD4 count greater than 200 ×
106 cells/litre have a better prognosis.
Opportunistic infections are often the cause of
death in this group of patients. However, with the
advent of HAART and better prophylaxis of
opportunistic infections, the prognosis of AIDS-
associated KS may be improving although newer
therapies specifically for KS have not been shown
to improve overall survival.

Tumour (T)

Immune system (I)

Systemic illness (S)

Confined to skin and/or lymph nodes and/or

minimal oral diseasea

CD4 count ≥200 × 106/litre

No history of opportunistic infections or thrush

No “B” symptomsb

Performance status ≥70% (Karnofsky)

Tumour-associated oedema or ulceration

Extensive oral KS

Gastrointestinal KS

KS in other non-nodal viscera

CD4 count <200 × 106/litre

History of opportunistic infections and/or thrush

“B” symptoms present

Performance status <70%

Other HIV-related illness (for example

neurological disease, lymphoma)

Good risk (0) (all of the following) Poor risk (1) (any of the following)

Table 29.1 AIDS Clinical Trials Group (ACTG) staging classification

aMinimal oral disease is non-nodular KS confined to the palate.
b”B” symptoms are unexplained fever, night sweats, >10% involuntary weight loss or diarrhoea persisting for more than 2 weeks.



Aims of treatment
In the UK and North America, AIDS-related KS is
the most common variant. In this group, where
overall prognosis is often determined by other
complications such as opportunistic infections,
treatment aims to improve the cosmetic
appearance of cutaneous disease and palliate
symptoms associated with lymph node or
visceral disease (such as oedema, bleeding and
shortness of breath), with minimal toxicity.
However, the introduction of HAART and more
effective prophylaxis of opportunistic infections
is modifying the natural history of HIV infection
and delaying progression to AIDS. Other
endpoints such as time to treatment failure and
overall survival may become more important in
the future in this group of patients with KS. 

Relevant outcomes
Response rate in terms of the number and size of
lesions, flattening, and degree of pigmentation,
is an important endpoint for systemic therapies in
the treatment of cutaneous disease. One of the
problems in comparing studies of systemic
therapy in KS is the subjective nature of the
assessment of response. Recent randomised
studies of systemic therapies in AIDS-related KS
have adopted the AIDS Clinical Trials Group
(ACTG) criteria for assessment of response
(Table 29.2).10 The overall cosmetic effect is also
an important endpoint, particularly for local
therapies such as radiotherapy which have long-
term effects on the normal skin surrounding
lesions. Consider, for example, the young
homosexual man with telltale purple nodular
HIV-associated KS lesions on a highly visible
area such as the face. Local radiotherapy to this
area, with a wide margin of normal skin, may
leave him with an equally unsightly area of
residual brown discoloration and a contrasting
“halo” of depigmentation. Palliation of associated
symptoms such as tumour-associated oedema
is another endpoint for which assessment is
highly subjective.

Methods of search
We searched Medline from 1966 to 2001. We first
performed a highly sensitive search using the
truncated term “Kaposi*”, which generated over
8400 abstracts. We then performed a more specific
Medline search using “sarcoma, Kaposi” [MeSH
terms] or “Kaposi’s sarcoma” [text word] combined
with the following interventions AND [surgery,
laser*, photodynamic therapy, cryotherapy,
cryosurgery, intralesional therapy, intralesional
vincristine or vinblastine, radiotherapy, interferon,
chemotherapy, anthracycline, bleomycin, vinca-
alkaloid, vincristine, vinblastine, taxane, paclitaxel,
liposomal therapy, gemcitabine, navelbine,
thalidomide, antiangiogenic agent, retinoids,
retinoic acid, antiretroviral therapy, zidovudine,
ganciclovir, cidofovir or foscarnet].

We also searched the Cochrane Central Register
of Controlled Trials and Database of Systematic
Reviews using the search terms “Kaposi” and
“Kaposi’s sarcoma”.

QUESTIONS

What are the effects of local therapies in
Kaposi’s sarcoma (surgical excision,
cryotherapy, photodynamic therapy and
intralesional chemotherapy)?

We found no systematic reviews or randomised
controlled trials of local therapies in KS. There
were a relatively small number of uncontrolled
phase II studies of each of the above
interventions.

Surgical excision
We found no clinical trials.

Cryotherapy
One uncontrolled phase II study of 20 patients
with cutaneous AIDS-related KS, treated with
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liquid-nitrogen cryotherapy, reported a complete
response rate of 80% lasting a minimum of 6
weeks.11 On average, each lesion required three
treatments at three-weekly intervals and the main
side-effects were blistering and local discomfort.
Another uncontrolled study of patients with AIDS-
related facial KS found cryosurgery to be
effective for small lesions measuring less than
1 cm.12

Photodynamic therapy
In one uncontrolled phase I/II study of 348 AIDS-
related KS lesions in 25 patients treated with

Photofrin photodynamic therapy, the maximum
tolerated 630 nm light dose was determined to
be 300 J/cm2 if given with Photofrin, 1·0 mg/kg,
48 hours beforehand.13 Of 289 evaluable lesions,
33% had a complete clinical response and 63%
had a partial response. At light doses of
400 J/cm2, full-field necrosis and scabbing
occurred whereas at doses of 250 J/cm2 side-
effects were erythema and oedema within the
treatment field. In another uncontrolled phase II
study, Photofrin, 2 mg/kg, with 70–120 J/cm2 of
630 nm light therapy for the treatment of 83
evaluable lesions in eight homosexual men with
AIDS-related cutaneous KS resulted in high

Complete response (CR)

Clinical complete response (CCR)

Partial response (PR)

Stable disease (SD)

Progressive disease (PD)

The absence of any detectable residual disease, including tumour-associated oedema,

persisting for at least 4 weeks. In patients in whom pigmented (brown or tan) macular skin

lesions persist after apparent CR, biopsy of at least one representative lesion is required to

document the absence of malignant cells. In patients known to have had visceral disease,

an attempt at restaging with appropriate endoscopic or radiographic procedures should be

made. If such procedures are medically contraindicated, the patient may be classified as

having CCR.

The absence of new cutaneous or oral lesions, new visceral sites of involvement, or the

appearance or worsening of tumour-associated oedema or effusions in addition to at least

one of the following:

• A 50% or greater decrease in the number of all previously existing skin lesions (skin, oral,

measurable or evaluable visceral disease) 

• A 50% decrease in the size of lesions (includes a 50% decrease in the sum of the products

of the largest perpendicular diameters of bi-dimensionally measurable marker lesions

and/or complete flattening of at least 50% of the lesions (i.e. 50% of previously nodular or

plaque-like lesions become macules). 

• In those patients with predominantly nodular lesions, flattening to an indurated plaque of

75% or more of the nodules.

• Patients with residual tumour-associated oedema or effusion who otherwise meet the

criteria for CR.

Any response not meeting the criteria for progression or PR.

An increase of 25% or more in the size of previously existing lesions and/or the appearance

of new lesions or new sites of disease and/or a change in the character of 25% or more of

the skin or oral lesions from macular to plaque-like or nodular. The development of new or

increasing tumour-associated oedema or effusion is also considered to represent disease

progression.

Table 29.2 AIDS Clinical Trials Group (ACTG) response criteria 



overall response rates (83–100%). However,
acute toxicity was unacceptable and the long-
term cosmetic result was poor, with scarring and
hyperpigmentation.14 A further small uncontrolled
phase II study treated 30 AIDS-associated KS
lesions with indocyanine green, 2 × 2 mg/kg
intravenously, followed immediately by 850 nm
light therapy, 100 J/cm2.15 Nineteen lesions
resolved completely, leaving an atrophic scar,
with no recurrences in 2 years.

Intralesional chemotherapy
Two uncontrolled phase II studies have
examined the effect of treating intraoral,
oropharyngeal and laryngeal AIDS-related KS by
intralesional injection of vinblastine.16,17 One
obtained a 62% complete response rate (16/26
lesions) in 24 patients with AIDS-associated
oropharyngeal or laryngeal KS.16 Lesions were
injected with vinblastine, 0⋅1–0⋅2 mg/ml repeated
“every 4 to 5 weeks” until complete response or
stable disease. Side-effects included self-limiting
pain, and ulceration. In 11 of 24 patients the pain
was not relieved by paracetamol. A similarly high
complete response rate was found in another
uncontrolled phase II study of intralesional
vinblastine as a local treatment for oral-cavity
AIDS-associated KS.17 A total of 144 lesions in
50 patients were treated, and the complete
response rate was 74%. The most common site
of intraoral KS is the hard palate. Intralesional
chemotherapy (vinblastine, vincristine or bleomycin)
has also been used to treat cutaneous KS
lesions, with overall response rates (complete
response plus partial response) in small
uncontrolled studies of 88–100%.18,19

Comment
In the absence of randomised controlled studies,
the comparative efficacy of local therapies in the
treatment of KS cannot be assessed. High
response rates have been described in
uncontrolled case series for cryotherapy,

photodynamic therapy and intralesional
chemotherapy, but at the expense of
troublesome local side-effects.

Is radiotherapy an effective local treatment for
cutaneous Kaposi’s sarcoma?

No systematic reviews were found. Two
randomised trials in AIDS-related KS have
compared different radiotherapy dose-
fractionation schedules.20,21 There have also
been many case series typically using total
doses of radiotherapy ranging from 8 Gy to
40 Gy. However, the dose each lesion received
in these series was individualised depending on
both patient and lesion factors. Conclusions
cannot be drawn from such non-randomised
studies as to the optimum dose-fractionation
schedule in AIDS-related KS. 

No randomised studies of radiotherapy in
classical KS, endemic KS or immunosuppression-
related KS were found. Many retrospective case
series of radiotherapy as a local therapy for
classical KS have been reported suggesting it is
a radiosensitive disease, but often criteria for
assessment of response are not stated and vary
between studies.

Efficacy
AIDS-related KS
We found one randomised trial of radiotherapy in
71 cutaneous AIDS-associated KS lesions
comparing three different dose-fractionation
regimens: 8 Gy in a single fraction, 20 Gy in 10
fractions over 2 weeks and 40 Gy in 20 fractions
over 4 weeks.20 Lesions were treated using
6 MeV electrons with 0·5 cm skin bolus allowing
a 2 cm margin around palpable tumour. An
objective response was defined as at least a
50% decrease in palpable tumour area, which
was taken as the product of the perpendicular
dimensions. Complete response was defined as
resolution of all palpable tumour, with or without
residual pigmentation. More complete responses
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were achieved with 40 Gy in 20 fractions (83%)
and 20 Gy in 10 fractions (79%) than with an
8 Gy single fraction (50%). A greater proportion
of complete responses were without residual
purple pigmentation in the group that received
40 Gy (53%) than in the groups that received
20 Gy or 8 Gy (11% and 17%, respectively).20

The median time to treatment failure (defined as
measurable growth in tumour area) for the 40 Gy,
20 Gy and 8 Gy groups were 43, 26 and 13
weeks, respectively.20

Another prospective randomised trial compared
8 Gy in a single fraction with 16 Gy in four
fractions over 4 days for the treatment of
cutaneous AIDS-related KS.21 A total of 596
lesions in 57 patients were treated, of which 172
lesions in 27 patients were treated in a
randomised fashion. The method of
randomisation was not reported. A total of 424
lesions in 49 patients were treated in a
concurrent non-randomised prospective trial
where the radiotherapy regimen was given
according to patient preference. Lesions were
treated using 75 or 100 kV superficial
radiotherapy with a margin of 3–5 mm.

The overall response rate for the randomised
and non-randomised lesions was 79%
(465/590), which included complete responses
and pigmented complete responses. The
overall response rate for lesions treated with a
single 8 Gy fraction was 78% (305/392), and
81% (160/198) for the lesions that received
16 Gy in four fractions. The overall response
rates for the 172 lesions treated as part of the
randomised trial were 71% (57/80) and 82%
(75/92) for the 8 Gy and 16 Gy groups,
respectively. The two response rates do not
differ significantly (0⋅25>P>0⋅1). The response
rate was highest in facial lesions. The
response rates for the lesions treated non-
randomly were 79% (248/313) for those that
received 8 Gy and 80% (85/106) for those in
the 16 Gy arm.21

A large retrospective case series of 643 patients
with AIDS-related KS treated over a 10-year
period (June 1986–December 1996) reported an
objective response rate of 92% in 621 evaluable
patients.22 The radiotherapy was delivered as a
split course, with 20 Gy given in 2⋅5 Gy fractions
over 2 weeks treating four times per week
followed by 10 Gy in 1 week after a 2-week rest
period. Extended cutaneous fields were treated
with 4 MeV or 8 MeV electrons. Localised fields
were treated with 45–100 KV superficial x rays.22

Another large series of AIDS-related KS lesions
treated with radiotherapy retrospectively
reviewed 375 lesions in 187 patients, of which
266 sites were cutaneous.23 The lesions were
treated in a non-randomised fashion with total
doses of 2–40 Gy in fractions of 1⋅5–8 Gy. Of the
266 cutaneous lesions, 111 received an 8 Gy
single fraction and 155 received a more
protracted fractionation regimen. In this study a
response was defined as complete flattening of
a lesion or a decrease in size to at least 50% of
its pretreatment size, with reduced pigmentation.
In total, 93% of the cutaneous lesions that
received an 8 Gy single fraction responded,
compared with 96% of the lesions that received
a fractionated course of radiotherapy. The
response or time to relapse did not differ
between the two groups.23 Many smaller case
series have used a variety of dose-fractionation
schedules and have shown similarly high
response rates of cutaneous KS to radiotherapy;
however, criteria used to assess response vary.

Classical and endemic (African) Kaposi’s
sarcoma
We found no randomised studies of radiotherapy
in endemic (African) or classical KS. A case
series of 82 patients with classical KS treated
with radiotherapy between 1972 and 1985
reported a complete response rate of more than
50% with doses ranging from 6⋅5 Gy in a single
fraction to 35 Gy in 10 fractions.24 Long-term
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control was greater with doses of 27⋅5 Gy or
more delivered in 10 fractions over a 2-week
period.24 Brenner et al. reported a similar
complete response rate for radiotherapy in
classical KS of 58%.25 Another case series of 60
patients with classical KS treated with
radiotherapy reported an overall response rate of
93%. In this study a variety of radiotherapy
techniques were used, including megavoltage
electrons, megavoltage photons, a combination
of both, and total skin electron beam therapy.26

One retrospective case series of 28 men with
endemic (African) KS treated with radiotherapy
between 1978 and 1990 reported a complete
response rate of 32% and a partial response rate
of 54%, but the criteria used to assess response
were not stated.27 The radiotherapy dose ranged
from an 8–10 Gy single fraction to 14–24 Gy
fractionated over 1–3 weeks using orthovoltage,
cobalt60 or 6–8 MeV electrons. 

Drawbacks
In the randomised trial of Stelzer and Griffin,
toxicity was graded using the Radiation Therapy
Oncology Group scoring system.20 Grade 1
acute toxicity (skin erythema, dry desquamation
or alopecia) was seen in 3/24 (12%) of the
patients who received 8 Gy, 11/24 (46%)
of patients who received 20 Gy and 22/23 (96%)
patients who received 40 Gy. No acute toxicity
greater than grade 1 was seen. Late toxicity
occurred only in the 40 Gy group (6/23
patients) but did not exceed grade 1 (slight
hyperpigmentation or alopecia). In a large
retrospective case series of 621 evaluable
patients the frequency of grade 1, grade 2 and
grade 3 skin reactions was 7%, 69% and 23⋅4%,
respectively.22

Harrison et al. developed a subjective four-point
grading system to assess pigmentation in the
normal skin surrounding lesions following
irradiation as part of overall cosmesis.21 The

scoring system graded cosmesis from grade 0
(no evidence of pigmentation) to grade 3 (severe
skin pigmentation or telangiectasia). Of the 172
randomised lesions, cosmesis grade 0 or 1 was
found in 87% of those who received a single
fraction and 90% of those who received four
fractions, a non-significant difference. 

Comment
Radiotherapy gives high response rates in the
treatment of cutaneous KS and is an effective
local palliative therapy. In the absence of any
placebo group, it is difficult to state with certainty
that the responses are due solely to the
treatment, but inclusion of a placebo or sham
radiotherapy group would be ethically
unjustifiable. The rates of complete response
and duration of lesion control are higher with
increasing total doses of radiotherapy in AIDS-
related KS.20 However, in this group of patients
prognosis is that of the underlying AIDS
diagnosis. In the study of Harrison et al., for
example, participating patients survived for only
a median of 17 months. With the advent of
HAART, however, prognosis for patients with
AIDS may be improving.21 Treatment is given
with palliative intent and cosmesis is an
important endpoint.

Difficulties in comparing trials of radiotherapy in
cutaneous KS are variation in the definitions of
response and the subjective nature of
assessment, particularly of lesion colour and
nodularity. A lesion may flatten or reduce in size
with treatment but haemosiderin within the skin
may leave residual brown pigmentation,
influencing the overall cosmetic outcome.
Uniform criteria of response in future trials should
include assessment of lesion flatness, size,
residual pigmentation and tumour-associated
oedema after therapy. Evaluation of the effect of
radiotherapy on the surrounding skin is also
important in the overall cosmetic outcome
following treatment. Patients should be warned
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that radiotherapy might lead to depigmentation
of the surrounding normal skin, producing a
“halo” effect.

Implications for clinical practice
Radiotherapy can improve the appearance of
cutaneous KS lesions and provide temporary
local control. In the population with AIDS-related
cutaneous KS, a single 8 Gy fraction of
radiotherapy with superficial x rays or electrons
gives a high response rate. Some good evidence
indicates that higher response rates and a
greater duration of local control are seen with
fractionated radiotherapy courses to a higher
total dose. However, fractionated regimens more
often cause acute toxicity and require more visits
to hospital. This matters particularly in a group
whose prognosis depends on the course of the
underlying AIDS, although with more effective
antiretroviral therapy longer term local control
may become increasingly important.

Is interferon alfa an effective systemic
treatment for AIDS-related Kaposi’s sarcoma
alone or in combination with zidovudine?

Interferons have multiple effects on immune
function and cell proliferation, and may act
synergistically in the treatment of AIDS-related
KS with antiretroviral therapy. We found no
systematic reviews of the use of interferon in
AIDS-related KS. Early phase II trials
demonstrated activity of interferon as
monotherapy for AIDS-related KS before the
advent of nucleoside reverse transcriptase
inhibitors. One small randomised trial compared
two doses of interferon alfa as monotherapy in
AIDS-related KS.28 On the basis of in vitro studies
suggesting synergy between interferon alfa and
antiretroviral drugs, multiple subsequent phase II
trials have examined the combination of
interferon alfa and zidovudine in the treatment of
AIDS-related KS. We found one randomised
comparative trial of 108 patients with AIDS-
related KS using zidovudine antiretroviral

therapy combined with one of two different
doses of interferon alfa.29 We found no placebo-
controlled trials.

Interferon alfa alone
Efficacy
One small prospective randomised trial of
interferon as monotherapy in AIDS-related KS
tested the efficacy of high-dose versus low-dose
interferon alfa in AIDS-associated KS.28 Twenty
patients were randomised between high-dose
intravenous interferon (50 MU/m2 for 5 days on
alternate weeks) and low-dose subcutaneous
interferon (1 MU/m2 for 5 days on alternate
weeks). The objective response rate was 40% in
the high-dose arm and 20% in the low-dose
arm.28 Many uncontrolled phase II studies have
been conducted and these have reported higher
response rates for patients with CD4 lymphocyte
counts >200 × 106 cells/litre, higher doses of
interferon (>20 MU/day) and in the absence of
previous opportunistic infections. However, most
of these individual studies are small, and the use
of a wide variety of interferon doses and
schedules makes comparisons difficult. These
trials often compare two different doses or
preparations of interferon and we found no
placebo-controlled randomised trials of
interferon in the treatment of KS. In one larger
series of 273 patients with AIDS-related KS, CD4
counts >400 × 106 cells/litre were associated
with response rates of 45% whereas the
response rate for patients with CD4 counts
<200 × 106 cells/litre was only 7%.30 Another series
of uncontrolled phase II trials with a total of 114
patients given interferon alfa-2b demonstrated
higher response rates with high-dose (50 MU/m2

intravenously) than low-dose interferon (1 MU/m2

subcutaneously).31 Patients with early stage
disease and without “B” symptoms were more
likely to respond.31

Drawbacks
Almost all patients experienced flu-like
symptoms with interferon alfa, and in the
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study of Volberding et al. 6% of patients
discontinued therapy because of adverse
reactions.31 In addition to flu-like symptoms,
adverse events include haematological
toxicity and abnormalities in liver function
tests. In the randomised study of Groopman et
al., mild haematological and hepatic toxicity
were seen at both high and low doses of
interferon alfa.28

Interferon alfa plus zidovudine 
Efficacy
We found one randomised study comparing two
doses of interferon alfa combined with
zidovudine. In this study of 108 patients with
AIDS-related KS, patients received zidovudine
500mg/day and were randomised to either a low
(1 MU/day) or intermediate dose (8 MU/day) of
subcutaneous interferon alfa.29 Response rates
for the 54 patients randomised to 8 MU/day
were significantly greater than for the 53
patients who received 1 MU/day: 31% and 8%,
respectively (P = 0⋅001).29 Time to progression
was longer for intermediate-dose interferon (18
weeks) than for low-dose interferon (13 weeks)
(P = 0⋅002). Response rates were higher for
patients who had a CD4 count >150 × 106

cells/litre.29

Other phase I/II trials in AIDS-related KS using
doses of interferon alfa ranging from 4⋅5
to 27 MU/day combined with zidovudine,
500–1200 mg/day, have achieved objective
response rates of 5–47%.32–38

Drawbacks
In the above randomised study comparing
two doses of interferon alfa combined
with zidovudine in the treatment of AIDS-
related KS, both haematological and non-
haematological toxicities were higher for 8 MU
daily than 1 MU daily, necessitating dose

reductions in 50 of the 54 patients receiving
the higher dose.29

Interferon versus bleomycin
A small randomised study compared interferon
alfa-2a plus zidovudine with bleomycin plus
zidovudine in 26 patients with AIDS-related KS,
of which 22 were evaluable for response.39 Two
of 10 (20%) assessable patients, who received
bleomycin, 15 mg every 2 weeks, plus
zidovudine, 250 mg twice daily, had an
objective response to treatment after 5⋅3
months on treatment, compared with one of 12
(8%) evaluable patients who received interferon
alfa-2a, 9 MU/day, plus zidovudine, 250 mg
twice daily, after 4⋅7 months on treatment.39

Interferon combined with cytotoxic
chemotherapy
One small uncontrolled study of 24 patients
with AIDS-related KS treated with interferon
alfa-2b and etoposide found an objective
response rate of 38% (8/21 evaluable
patients).40 Another small study combined
intermediate-dose interferon alfa with
actinomycin D, vinblastine and bleomycin in 13
patients with AIDS-related KS. There was one
complete response and four partial responses
but four patients required hospital admission
for febrile neutropenia.41

Comment
Zidovudine alone is no longer standard therapy
for HIV infection, and the advent of HAART has
changed the clinical course of AIDS-related KS.
The effectiveness of interferon combined with
HAART is unknown. No randomised trials have
compared liposomal anthracyclines with
interferon in early AIDS-related KS. The
effectiveness of interferon combined with
cytotoxic chemotherapy is unknown. All of the
above trials compared two or more actives or
different doses of interferon and therefore may
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be comparing several ineffective treatments.
None of these trials was placebo controlled.

Implications for practice
Patients with early stage disease, CD4 counts
>200 cells × 106/litre, no “B” symptoms and no
previous opportunistic infections are most likely
to respond to interferon alfa. Response rates are
greater with higher doses of interferon, whether
given alone or in combination with zidovudine. A
disadvantage of interferon in the treatment of KS
is the need for frequent subcutaneous injections.
The development of pegylated interferon which
requires less frequent administration may be an
advantage.

What are the effects of systemic chemotherapy
in KS and do liposomal anthracyclines
produce higher response rates (by ACTG
criteria), with less toxicity, than conventional
combination chemotherapy in advanced
AIDS-related Kaposi’s sarcoma?

We found no systematic reviews of
chemotherapy in KS. The majority of the
randomised evidence is in the treatment of
advanced AIDS-related KS. We found three
small randomised trials of chemotherapy in
African KS. Several drugs have been found
active as single agents in uncontrolled phase II
studies, the most active of which include
paclitaxel, liposomal anthracyclines, vinca
alkaloids and bleomycin. Two commonly used
combination cytotoxic regimens in the treatment
of AIDS-related KS are bleomycin plus vincristine
(BV), and doxorubicin, bleomycin and vincristine
(ABV), which have been compared in
randomised studies with single-agent
chemotherapy, including newer drugs such as
liposomal anthracyclines. We found no
randomised placebo-controlled trials and all the
trials compared two or more actives, apart from
a small randomised crossover comparison of
liposomal daunorubicin versus observation for
early KS.

Single-agent chemotherapy 
Bleomycin
We found three small uncontrolled phase II trials
of bleomycin as single-agent therapy in the
treatment of AIDS-related KS and one small
non-randomised study comparing single-
agent bleomycin with combination ABV
chemotherapy.42–45 In one non-randomised phase
II study of single-agent bleomycin, 30 patients
received intramuscular bleomycin, 5 mg/day for
3 days every 14–21 days, and another 30 patients
received bleomycin by infusion, 6 mg/m2/day for
4 days every 28 days.42 The overall partial
response rate for the combined groups was
48% (29/60), and the response rates in the
intramuscular group and the continuous infusion
groups were similar (although the groups were
not randomly assigned).42 Mean duration of
bleomycin therapy was 5 months. Nineteen
patients died during the treatment and four
patients after withdrawal of bleomycin.
Opportunistic infections were the cause of death
in 18 of the 23 patients who died.42 In another
small uncontrolled study, 17 patients with AIDS-
related KS were treated with infusional bleomycin
at 20 mg/m2/day for 3 days every 21 days and the
partial response rate by ACTG criteria (see Table
29.2) was 65%.43 Three of five previously treated
patients also had a partial response. Median
survival was 7 months.43 In a third uncontrolled
phase II study, 70 patients with AIDS-related
mucocutaneous KS were given intramuscular
bleomycin 5 mg/day for 3 days every 2 weeks.
Two patients had a complete response and
50 patients had a partial response, giving an
overall response rate of 74%.44 The median time
to relapse was 10 weeks. 

In a small non-randomised study comparing
bleomycin with ABV combination chemotherapy
in 24 patients with extensive AIDS-related KS,
there were no complete or partial responses in
12 patients who received bleomycin alone. Four
of 12 patients who received ABV chemotherapy
had a partial response.45
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Vinca alkaloids
We found one randomised study comparing oral
etoposide with vinblastine in the treatment of
classical KS in elderly Mediterranean patients.46

We found no randomised evidence for the use of
single-agent vinca alkaloids in AIDS-related KS.
Several uncontrolled phase II studies used
single-agent vinblastine in the treatment of both
classical and AIDS-related KS.25,47–52 

In one study, 65 elderly patients with classical KS
were randomised between oral etoposide and
intravenous vinblastine.46 Etoposide was given
every 3 weeks at a dose of 60 mg/m2 on days
1–3 for the first cycle, days 1–4 for the second
cycle and days 1–5 for the third cycle.
Vinblastine was given intravenously at a dose of
3 mg/m2 weekly for the first 3 weeks then
6 mg/m2 every 3 weeks. The overall response
rate was 73% for etoposide and 58% for
vinblastine (P = 0⋅3). An uncontrolled phase II
study of single-agent vinblastine in 38 patients
with AIDS-related KS reported an overall
response rate of 26% with weekly vinblastine,
4–8 mg/week titrated against white blood cell
count.49 Reported response rates to vinblastine
in small uncontrolled studies are higher for
classical KS than for AIDS-related KS.

Etoposide
We found one randomised study comparing oral
etoposide with intravenous vinblastine in classical
KS, described above.46 We also found one small
uncontrolled phase II study of oral etoposide in
the treatment of 17 evaluable patients with
classical KS, which reported a response rate of
76% to 100 mg daily for 3–5 days every 3 weeks.53

We found five small phase II trials of etoposide
and one of teniposide in AIDS-related KS.54–59 In
four small uncontrolled phase II studies of oral
etoposide in AIDS-related KS, with between 14
and 41 evaluable patients, the objective response
rate varied from 0 to 83%.54–56,58 In one study of
infused etoposide in nine patients there was an

overall partial response rate of only 22%, with one
death resulting from drug toxicity.57 An
uncontrolled study of 25 patients with AIDS-
related KS treated with teniposide, 360 mg/m2

infused over 60 minutes, every 3 weeks,
produced a partial response rate of 40%, which
lasted a median of 9 weeks.59

Liposomal anthracyclines
Doxorubicin and daunorubicin have been
produced in encapsulated forms in which the
anthracycline drug is trapped within phospholipid
spheres known as liposomes. These liposomal
preparations have a prolonged circulatory half-
life and are associated with enhanced delivery of
active drug to KS lesions. They have been
compared with standard combination
chemotherapy in large randomised trials.60–62 A
randomised crossover study of 29 patients with
early AIDS-related KS (<20 cutaneous lesions,
no visceral involvement and a CD4 count >400 ×
106/litre) randomised patients between initial
liposomal daunorubicin and observation for 12
weeks.63 Fifteen patients received liposomal
daunorubicin, 40 mg/m2 every 2 weeks for six
cycles, and 14 patients were observed. ACTG
criteria were used to assess response and
patients crossed over after 12 weeks or on
disease progression. There was a 40% initial
response rate in the liposomal daunorubicin arm.
Forty per cent of these patients developed
progressive disease, compared with 72% in the
observation arm. 

Paclitaxel
We found no randomised studies. Three
uncontrolled phase II studies of paclitaxel in
advanced AIDS-related KS were found. Overall
response rates in these three phase II studies
were between 59% and 71%.64–66 In each study
the most frequent dose-limiting toxicity was
neutropenia, and in one study grade 3 or 4
neutropenia occurred in 61% of patients.65
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Newer cytotoxic drugs
There have been no phase III studies of newer
agents such as vinorelbine and gemcitabine
in KS. Vinorelbine has been used in an
uncontrolled phase II study of 35 evaluable
patients with AIDS-related KS who had
progressed on one or more previous systemic
chemotherapies. An overall response rate of
43% was found.67

One phase II study of gemcitabine in 11
evaluable patients with recurrent classical KS
after previous chemotherapy reported 10/11
partial responses and one complete response.68

Gemcitabine was given at 1⋅2 g/week for 2
weeks followed by a 1-week gap, and was
continued until maximum response was
achieved.68

Anti-angiogenic agents
Thalidomide is an anti-angiogenic agent that has
been investigated in uncontrolled phase II trials
in the treatment of AIDS-related KS. One such
study of 20 patients, of whom 17 were
assessable for response, reported a 40% (8/20)
partial response rate with oral thalidomide,
200 mg/day, increased fortnightly to a maximum
of 1000 mg/day.69 Response lasted for a median
of 7⋅1 months and the median thalidomide dose
at the time of maximum response was
500 mg/day. Nine of 20 patients experienced
drowsiness and seven patients experienced
depression. Five patients withdrew from the
study because of toxicity.69 In another
uncontrolled study, 17 patients with AIDS-related
KS were given oral thalidomide, 100 mg at night
for 8 weeks; 35% patients (6/17) had a partial
response but six patients withdrew early
because of toxicity.70 The highly vascular nature
of KS has produced interest in other anti-
angiogenic agents such as matrix
metalloproteinase inhibitors, which are being
investigated in phase I studies.

Combination chemotherapy
in endemic (African)
Kaposi’s sarcoma
We found a series of three small randomised
comparative studies of chemotherapy in Ugandan
patients with endemic (African) KS.71–73

Chemotherapy is an important modality of
treatment for endemic KS in developing countries
without adequate access to radiotherapy facilities.
On the basis of a previous small randomised study
which found a higher response rate for
actinomycin D than cyclophosphamide in patients
with endemic (African) KS, a second randomised
study compared actinomycin D with a combination
of actinomycin D plus vincristine.71,72 Twelve
patients received actinomycin D alone,
0⋅42 mg/m2/day for 5 days every 3–4 weeks, and
14 received this with vincristine, 1⋅4 mg/m2/week
until the end of the second course of actinomycin
D then on days 1 and 5 of each subsequent
course.72 Twenty-four patients were evaluable for
response. Two of the 12 patients who received
actinomycin D alone died during the first cycle of
chemotherapy (Gram-negative sepsis and adrenal
failure). A further patient in the combination group
developed sepsis after cycle three and died.
Complete response was defined as the complete
disappearance of all visible/measurable disease,
and a partial response as >50% regression of
disease. After 4–6 courses of chemotherapy, 13 of
14 patients who received actinomycin D plus
vincristine had a complete or partial response,
compared with nine of 12 patients randomised to
receive actinomycin D alone. However the number
of patients in this study is very small and more
patients in the combination group had florid type
KS or bone lesions. 

A further randomised study compared
actinomycin D plus vincristine (same schedule
as above) with or without the addition of DTIC
(dacarbazine), 250 mg/m2 for 5 days with
alternate courses of actinomycin D.73
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Randomisation was achieved using random
cards. The overall response rate for the 40
patients randomised to the two-drug arm was
88%. Of 32 patients randomised to receive the
three-drug combination, 30 patients had a
complete response (94%), with a further patient
having a partial response (overall response rate
97%). Time to best response was quicker for the
three-drug combination than the two-drug
combination (2 courses versus 5–6 courses).

Combination chemotherapy
in AIDS-related Kaposi’s
sarcoma
ABV chemotherapy versus
doxorubicin
We found one small randomised study of 61
patients with extensive mucocutaneous or
visceral AIDS-related KS, comparing ABV
combination chemotherapy with doxorubicin
alone.74 The overall response rate was 88% for
30 patients who received ABV combination
chemotherapy and 48% for the 31 patients who
received doxorubicin, 20 mg/m2, alone. The
response rates differed significantly. Toxicity
was similar in both arms, but neutropenia
(<1000 × 106 cells/litre) was more frequent with
ABV (52%) than with doxorubicin alone (34%).
Median survival was 9 months for both groups.74

ABV or BV chemotherapy versus
liposomal anthracyclines
Three large randomised controlled trials have
compared liposomal anthracyclines (either
doxorubicin or daunorubicin) with standard ABV
or BV combination chemotherapy. We found one
randomised study comparing liposomal
daunorubicin (DaunoXome) with ABV and
two randomised trials comparing liposomal
doxorubicin with standard combination
chemotherapy (either ABV or BV).60–62 All three
trials assessed response using modified ACTG
response criteria and graded toxicity according
to standard criteria. Concurrent antiretroviral

therapy was allowed in all three trials. Table 29.3
summarises the results of these trials.

A further randomised controlled trial compared
pegylated liposomal doxorubicin (PLD),
20 mg/m2, alone with the combination PLD +
bleomycin + vincristine (PLD, 20 mg/m2,
bleomycin, 10 IU/m2, vincristine, 1 mg) given
every two weeks.75

Efficacy
Liposomal daunorubicin versus ABV
chemotherapy
One randomised trial comparing liposomal
daunorubicin with ABV chemotherapy
(doxorubicin, 10 mg/m2, bleomycin, 15 IU, and
vincristine, 1 mg every 2 weeks) in 227 patients
with advanced AIDS-related KS reported
equivalent overall response rates of 25% and
28%.60 Median survival was similar in both
groups (369 days versus 342 days), as was the
median time to treatment failure. 

The method of randomisation was not stated but
patients were stratified at randomisation using a
permuted-block design for the following prognostic
factors: baseline CD4 count <100 cells × 106/litre,
visceral involvement, zidovudine-containing
antiretroviral therapy, and Karnofsky performance
status below 80%. Responses were assessed
using modified ACTG criteria. In patients with
persistent pigmented macular skin lesions after a
clinically complete response, a biopsy of at least
one representative skin lesion was required for
complete response by ACTG criteria.

Liposomal daunorubicin was given at 40 mg/m2

every 2 weeks until complete response,
progressive disease or unacceptable toxicity.
Patients who responded completely were given
a further two cycles of chemotherapy and then
observed on study. No prior chemotherapy was
permitted but concurrent antiretroviral therapy
was allowed. Alopecia and peripheral
neuropathy were significantly more frequent with
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ABV than with liposomal daunorubicin
(P<0⋅0001), but grade 4 neutropenia was more
frequent with the liposomal drug (P = 0⋅021).

Liposomal doxorubicin versus ABV or BV
chemotherapy
Two randomised trials have compared PLD and
ABV or BV combination chemotherapy and
reported significantly higher overall response
rates with the liposomal drug.61,62 Northfelt et al.
studied 258 patients with AIDS-related KS and
reported a 46% overall response rate for PLD,
20 mg/m2, compared with 25% for ABV
chemotherapy (doxorubicin, 20 mg/m2 +
bleomycin, 10 mg/m2 + vincristine, 1 mg), given
every 2 weeks for six cycles. The difference in
overall response rates was statistically
significant (P<0⋅001).61 Time to treatment failure
did not differ significantly between the groups.
The method of randomisation for this study is not
stated. Modified ACTG criteria were used to
assess response, and standard World Health
Organization criteria were used to grade toxicity.
Prior anthracycline chemotherapy was an
exclusion criterion but concurrent antiretroviral
therapy was permitted. Significantly more grade
3 nausea and vomiting, alopecia and peripheral
neuropathy occurred with ABV than with PLD,
and the dropout rate due to adverse events was
higher with ABV (37% versus 11%). The two
regimens did not differ significantly in the
frequency of grade 3 or greater leucopenia,
anaemia or thrombocytopenia. PLD was found
to be more effective than combination
chemotherapy with standard ABV in the
treatment of AIDS-related cutaneous KS and
caused less toxicity.

The second randomised trial (Stewart et al.)
compared PLD, 20 mg/m2, with BV chemotherapy
(bleomycin, 15 IU/m2 + vincristine, 2 mg) every 3
weeks for six cycles in patients with AIDS-related
KS.62 The 241 patients were randomised to the
alternative treatments using a table of random

numbers, blocked by investigation site, which was
achieved by faxing the patient’s age, risk factors
and staging criteria to a central office. Concurrent
antiretroviral therapy and antimicrobial
prophylaxis was permitted during the study – 49%
of the PLD group and 57% of the BV group were
taking antiretrovirals. Modified ACTG criteria were
used to assess response. Lesions without any
detectable residual disease but persistent
pigmented macules (brown) were described as a
clinical complete response, rather than a
complete response by ACTG criteria, because
they were not re-biopsied. Adverse events were
graded according to the National Cancer Institute
common toxicity criteria. The overall response rate
was significantly higher for PLD (59%) than BV
chemotherapy (23%) (P <0⋅001). Peripheral
neuropathy occurred significantly more frequently
in the BV group (P <0⋅001) but neutropenia was
more frequent in the PLD group (P <0⋅001).

Liposomal doxorubicin versus
liposomal doxorubicin + bleomycin +
vincristine
We found one randomised comparison of PLD
alone with PLD + bleomycin + vincristine.75 The
overall response rates were 79% for 62 patients
who received PLD alone and 80% for 64 patients
who received the combination. Median times to
progression were similar for both groups.
However, the addition of bleomycin and
vincristine to PLD caused a more rapid fall in
quality of life indices and a shorter median time
to first grade 3 toxicity.

We found no randomised trials comparing
liposomal daunorubicin and PLD in the treatment
of cutaneous KS although response rates in
studies tend to be higher for PLD.

Drawbacks 
In two randomised controlled trials the early
dropout rate due to adverse events was higher
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with standard combination chemotherapy than
with PLD. One RCT comparing PLD with ABV
chemotherapy reported early dropout rates
due to adverse events of 37% for the ABV arm
and 11% for PLD.61 Similarly early withdrawal
because of chemotherapy-related toxicity was
higher in the BV arm (27%) than the PLD arm
(11%) in the second comparative RCT.62

Neutropenia
The incidence of grade 3 neutropenia in a
randomised study comparing liposomal
daunorubicin and ABV chemotherapy was
similar in both groups (36% versus 35%
respectively).60 However, grade 4 neutropenia
was more frequent as an adverse effect
of liposomal daunorubicin than of ABV
chemotherapy in the same randomised trial
(15% versus 5%, P = 0⋅021).60

The most common adverse event in both arms of
an RCT comparing PLD with ABV chemotherapy
was leucopenia, affecting 36% of 133 patients
who received PLD and 42% of 125 patients in the
ABV group.61 No episodes of febrile neutropenia
(neutrophils <500 × 106 cells/litre) occurred in
the PLD group but 37% developed opportunistic
infections and 6% experienced episodes of
sepsis.61 In a further RCT 29% of 121 patients
who received PLD developed grade 3
leucopenia compared with 12% in the
comparative BV chemotherapy arm.62

Cardiotoxicity
Of 24 patients who received a cumulative dose
of >500 mg/m2 of liposomal anthracycline in one
randomised study, none were found to have a
20% or greater decline in their left ventricular
ejection fraction (LVEF).60 Liposomal daunorubicin
was discontinued in one patient whose LVEF fell
from 47% to 33%. An angiogram then showed
that this patient had had a complete occlusion of
the left anterior descending artery. In one RCT of

liposomal doxorubicin versus ABV, pre- and
post-treatment estimations of LVEF were
available for 47 patients who received PLD. Of
these, two patients were found to have had a
>20% fall in LVEF.61 One death attributable to
cardiomyopathy occurred in 133 patients treated
with PLD.61 It seems that, unlike conventional
anthracyclines, liposomal anthracyclines are
not associated with significant cumulative
cardiotoxicity. 

Nausea and vomiting
Of the patients receiving liposomal daunorubicin,
51% experienced mild nausea.60 Grade 3
nausea and vomiting was significantly more
frequent with ABV than with PLD (34% versus
15%, P<0⋅001).61

Alopecia
In the randomised trial reported by Gill et al.
alopecia occurred more frequently amongst the
patients who received ABV chemotherapy than
among those receiving liposomal daunorubicin.60

Of the ABV group, 36% experienced grade 1–2
alopecia, compared with 8% in the liposomal
daunorubicin group (P < 0⋅0001). In another RCT
comparing PLD with ABV chemotherapy, grade
3 alopecia was also more frequent in the ABV
group than in those receiving a liposomal
anthracycline (19% versus 1%, P<0⋅001).61

Peripheral neuropathy
Peripheral neuropathy was seen in 41% of
patients treated with ABV and 13% of those
given liposomal daunorubicin (P<0⋅0001) in the
study of Gill et al.60 In another randomised study,
peripheral neuropathy was also less common
with liposomal doxorubicin than with ABV
chemotherapy (6% versus 14%, P = 0⋅002).61

Acute infusion reactions
In the only large phase III study of liposomal
daunorubicin, the incidence of acute infusion
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reactions was 2% (2/116 patients). In an RCT of
PLD, six of 133 patients (5%) experienced an
acute infusion-related reaction presenting as
flushing, chest pain, hypotension and back pain.
Five of the six patients needed premedication for
subsequent cycles but could continue on the
study.61 In another study the frequency of acute
infusion reactions with PLD was similar, affecting
five of 121 patients (4%), but a severe
anaphylactic reaction occurred in one patient.62

Mortality
In the RCT of Stewart et al., five of 121 patients in
the PLD arm died during the study. The cause of
death for four of these patients was progression
of AIDS, and the remaining patient died from
progression of KS. The investigators attributed
none of the deaths to the liposomal drug.62

In another RCT 24/133 patients who received
PLD died, mostly as a result of complications of
HIV infection, with one death resulting from
cardiomyopathy.61 There was no significant
difference in the death rates compared with the
ABV arm of the study.61 In an RCT comparing
liposomal daunorubicin with ABV chemotherapy,
five of 117 patients who received PLD and five of
115 patients who received ABV chemotherapy
died because of complications of HIV infection.60

Median survival in the two groups did not
differ.60

Palmar-plantar erythrodysaesthesia
A 2% (3/133 patients) incidence of palmar-
plantar erythrodysaesthesia (cutaneous toxicity
resulting in dry peeling red hands and feet) was
reported in one trial of liposomal doxorubicin.61

Comment
Many uncontrolled trials, particularly in AIDS-
related KS, have suggested a response rate, in
terms of reduction in number and/or size of
lesions, to a variety of cytotoxic agents including

bleomycin, vinca alkaloids, etoposide and
paclitaxel. Evaluation of earlier studies is made
difficult by variation in the definitions used to
stage disease and to assess response to
therapy. The adoption of standardised ACTG
criteria for staging and assessing response to
treatment has made it easier to compare studies
and should be used in future therapeutic trials.10 

One small RCT suggested that combination
chemotherapy with ABV chemotherapy is more
effective than single-agent standard
doxorubicin. Subsequently, three large RCTs
have provided good evidence, using ACTG
criteria to assess response, that liposomal
anthracyclines are at least as effective in AIDS-
related cutaneous KS as standard ABV or BV
combination chemotherapy.60–62 The two RCTs
that specifically compared PLD with ABV or BV
chemotherapy provide good evidence that PLD
is more effective than standard combination
chemotherapy.61,62 The better toxicity profiles
found in all three studies, associated with less
frequent early termination of therapy because of
adverse events, also favours the use of liposomal
chemotherapy over standard combination
chemotherapy. The addition of bleomycin and
vincristine to liposomal doxorubicin is unlikely to
be of benefit.

Although overall response rates to PLD are
higher than for ABV or BV chemotherapy, the
median duration of response is similar. In the
RCT comparing PLD with ABV chemotherapy,
the median duration of response was 90 days
and 92 days, respectively.61 In the RCT
comparing PLD with BV chemotherapy, the
median duration of response was 142 days and
123 days, respectively, but the difference was
not statistically significant.62

Although we found no RCTs directly comparing
the two liposomal drugs, the response rates for
patients with advanced AIDS-related KS appear
to be higher with liposomal doxorubicin than with
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daunorubicin. There have been no studies of
sequential chemotherapy. Newer single-agent
cytotoxic therapies such as paclitaxel,
vinorelbine and gemcitabine should be
compared with liposomal anthracyclines in large
phase III studies. 

Implications for practice
There is good evidence that liposomal
doxorubicin is likely to be beneficial for the
palliative treatment of advanced AIDS-related
KS. In view of its better toxicity profile than
conventional chemotherapy, liposomal
doxorubicin should be used as first-line systemic
therapy for patients with advanced AIDS-related
KS who have poor immune function and
significant mucocutaneous disease or visceral
disease. However the liposomal anthracyclines
are expensive and not readily available in the
developing countries where most HIV-related
disease occurs. 

There have been no recent RCTs of
chemotherapy in the other less common types of
KS. However, previous uncontrolled studies and
case series have suggested that patients with
classical KS or African KS are at least as
chemosensitive as those with AIDS-related KS
without the underlying immune suppression. 

What are the effects of topical and systemic
retinoids in the treatment of Kaposi’s
sarcoma?

Retinoids are a group of natural and synthetic
vitamin A derivatives. They are active against KS
cells in vitro and are used topically
in the treatment of hyperkeratotic skin
conditions.76,77 We found two RCTs of the use of
topical retinoids in the treatment of cutaneous
AIDS-related KS.78,79 No placebo-controlled
clinical trials of the use of oral retinoids in the
treatment of any of the clinical variants of
KS were found.

Topical alitretinoin gel
Efficacy
We found two randomised double-blind, vehicle-
controlled trials of the use of alitretinoin
(9-cis-retinoic acid) gel in the topical treatment of
AIDS-related KS.78,79 The larger one, a multicentre
randomised double-blind trial involving 268
patients with AIDS-related cutaneous KS,
compared 0.1% alitretinoin gel with vehicle gel,
applied twice daily for 12 weeks.79 Concurrent
antiretroviral therapy was allowed. Six index
lesions were used to assess response to therapy
using ACTG criteria applied to topical therapy.
The overall response rate (complete and partial
responses) was 35% (45/134) in the alitretinoin
group compared with 18% (24/134) for the
vehicle group. Following the blinded phase of
the study, 184 of the patients were then treated
with alitretinoin gel on an open-label basis and
the overall response rate was 49% (90/184).79

In another randomised double-blind vehicle-
controlled study, patients were randomised
between 0⋅1% alitretinoin gel and vehicle gel,
applied twice daily for 12 weeks.78. The overall
response rate, assessed by ACTG criteria
applied to topical therapy, for 62 patients treated
with alitretinoin was 37% compared with 7%
for 72 patients who received vehicle gel
(P = 0⋅00003). 

Alitretinoin was superior to vehicle gel in both the
above studies when multiple variables, including
number of lesions, CD4 count, performance
status and number of concurrent antiretroviral
therapies, were adjusted for.

Drawbacks
The most common adverse event resulting from
treatment with alitretinoin gel was irritation at the
application site, usually mild to moderate and
reversible on cessation of treatment. In one study
7% of patients discontinued alitretinoin therapy
because of treatment-related adverse events.79
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Comment
These two randomised double-blind vehicle-
controlled trials provide good evidence for the
superiority of 0⋅1% alitretinoin gel over vehicle
gel in the treatment of cutaneous AIDS-related
KS. The overall response rate, using standard
ACTG criteria, for 0⋅1% alitretinoin gel (applied
twice daily for 12 weeks) was between 35% and
37%. Response rates in the vehicle-only groups
were between 7% and 18%, suggesting that KS
can undergo some degree of spontaneous
remission or that the application of a vehicle
alone may be of some benefit. This observation
underlines the need to consider including
suitable placebo groups in further trials.

What are the effects of antiretrovirals in the
treatment of AIDS-related Kaposi’s sarcoma?

We found no systematic reviews or large RCTs of
antiretroviral therapy as a systemic treatment for
AIDS-related KS. One small RCT of oral
zidovudine, intravenous zidovudine or oral
placebo in AIDS-related KS was identified but
zidovudine monotherapy is no longer standard
treatment for HIV infection.80 A small prospective
cohort study and one larger retrospective cohort
study examining the effect of HAART were
found.81,82

Efficacy
Antiretroviral therapy has been shown to
increase survival and delay progression to AIDS
in HIV-positive patients. Population-based
studies have shown that HAART (which includes
two nucleoside reverse transcriptase inhibitors
with either a non-nucleoside reverse
transcriptase inhibitor or one or two protease
inhibitors) decreases the incidence of KS as an
AIDS-defining diagnosis.83–85 In a multicentre
cohort of 30 000 patients from centres in the US
the incidence of KS fell from 4⋅8 per 100 person-
years in 1990 to 1⋅5 per 100 person-years in

1997 during 54 000 person-years of follow up
between 1990 and 1997.85 The relative risk of
developing KS was 0⋅41 (95% CI 0⋅2–0⋅8) for
patients on triple antiretroviral therapy. 

Reconstitution of the immune system following
treatment with HAART may also affect
established KS and prolong time to disease
progression. Small uncontrolled studies and
case reports have documented reduction of KS
lesions after initiation of HAART.86–88

One small RCT of 37 evaluable patients with a
high risk of developing AIDS-related KS (CD4
count >200 cells × 106/litre, no “B” symptoms
and no history of opportunistic infections)
randomised patients to 4-hourly treatment with
one of the following: oral placebo, oral
zidovudine, 250 mg, intravenous zidovudine,
0⋅5 mg/kg, or intravenous zidovudine, 2⋅5 mg/kg.80

At 6 weeks, four of nine patients receiving oral
placebo and 10 of 28 patients receiving oral or
intravenous zidovudine had progressive KS.
After 12 weeks, only five patients receiving
zidovudine had a minor response (defined as the
absence of new KS lesions and a 25–50%
regression in at least 25% of existing lesions). In
this study zidovudine was not an effective
treatment for KS in terms of response rate or
delay of progression. However, the number of
patients in each of the four treatment arms was
small, and monotherapy with zidovudine has
been superseded by HAART as standard
therapy in the treatment of HIV infection.

A small prospective cohort study of 39 patients
with AIDS-related KS commenced on HAART
found that 10 of 19 patients, who received no
other systemic therapy for KS, achieved a
complete response by ACTG criteria.81 Patients
were more likely to respond if their CD4 count
was >150 cells × 106/litre. A retrospective cohort
study identified 101 patients who received local
or systemic therapy for KS and were
subsequently commenced on HAART.82
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Thirty-three patients were excluded because
new anti-KS therapy was instituted at the same
time as commencement of HAART. For the
remaining 78 patients, the median time to
treatment failure before starting HAART was 0⋅5
years (defined as the time between the final and
penultimate anti-KS therapy before HAART).
After the start of HAART, median time to
treatment failure was 1⋅7 years (defined as time
between start of HAART and next anti-KS
therapy).82 No correlation was demonstrated
between CD4 count response and control of KS
but a statistically significant correlation between
progression of KS and virological failure of
HAART (defined as viral load >5000 copies/ml)
was found. However, five of 24 patients (21%) on
HAART did not have virological failure (viral
load <200 copies/ml) at the time of KS
progression. Immune reconstitution has been
postulated as the mechanism of response of KS
to antiretroviral therapy but response to HAART
and the relationship to CD4 count response is
unpredictable.

Drawbacks
The side-effects of combination HAART depend
on the profile of individual drugs used and
interactions with other drugs. More frequent
side-effects include nausea and vomiting,
lethargy, diarrhoea, peripheral neuropathy,
headache, deranged liver function,
hypersensitivity reactions, myelosuppression,
lactic acidosis and pancreatitis. 

Implications for practice
HAART may delay the onset of KS as an AIDS-
defining diagnosis in patients with HIV infection.
HAART may also induce responses in AIDS-
related KS via immune reconstitution but the
response to therapy is unpredictable. Patients
with high viral loads, low CD4 counts or with
other HIV-related symptoms require antiretroviral
therapy for control of HIV infection. HAART alone

in these patients is a reasonable initial therapy
for KS, which may be combined later with other
local or systemic treatments. However, immune
reconstitution takes several weeks and patients
with poor prognosis KS may require additional
therapy in the interim.

What is the role of anti-herpes virus therapy in
the prevention and treatment of AIDS-related
Kaposi’s sarcoma?

The discovery of KSHV (also known as HHV8)
has provided another potential target for the
prevention and treatment of AIDS-related KS.
KSHV replication is inhibited in vitro by cidofovir,
ganciclovir and foscarnet, but not by
aciclovir.89,90 Cohort studies have reported a
decreased risk of developing KS for HIV-positive
patients treated with ganciclovir or foscarnet for
cytomegalovirus (CMV) infection and there have
been occasional case reports of patients with
AIDS-related KS having prolonged responses to
antiherpetic therapy.91–95 One cohort study of
3688 HIV-positive patients followed up for a
median of 4⋅2 years, during which time 16% (598
patients) developed KS, found a statistically
significant reduction in the relative hazard of
developing KS for those who received foscarnet
or ganciclovir. The relative hazard for foscarnet
was 0⋅38 (95% CI 0⋅15–0⋅95; P = 0⋅038) and for
ganciclovir 0⋅39 (95% CI 0⋅19–0⋅84; P = 0⋅015). 

A randomised study of the treatment of CMV
retinitis with ganciclovir in patients with AIDS,
found a reduced risk of developing KS with oral
or intravenous ganciclovir treatment.96 The 377
patients with AIDS and unilateral CMV retinitis
were randomised to receive a ganciclovir
implant and oral ganciclovir, 4⋅5 g daily,
ganciclovir implant and oral placebo, or
intravenous ganciclovir alone. The primary
outcome was the development of new CMV
disease but treatment with oral or intravenous
ganciclovir was also found to reduce the risk of
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developing KS by 75% (P = 0⋅008) and 93%
(P<0⋅001), respectively, compared with oral
placebo.96

Implications for practice
Whilst there is some evidence that antiherpetic
agents reduced the risk of developing AIDS-
related KS, these agents are not currently used in
routine practice as prophylaxis. RCTs evaluating
these drugs for other outcomes such as CMV
infections suggest important benefit. This
observation needs to be followed up by well-
designed studies with KS as the main outcome.

Key points

Local therapy

• Evidence is insufficient to make any firm
recommendations as to the value of surgical
excision, cryotherapy, photodynamic
therapy and intralesional chemotherapy.

• In people with AIDS-related KS, an 8 Gy
single fraction of radiotherapy is highly
likely to improve the cosmetic outcome
of individual cutaneous lesions, with
minimal harm. Fractionated radiotherapy
to a higher total dose causes greater
skin toxicity but provides a longer
duration of lesion control and therefore
may be more appropriate for more
indolent disease seen with classical KS
and some forms of endemic (African) KS.
However the optimum dose fractionation
schedule in these conditions is yet to be
determined. 

• Topical 0⋅1% alitretinoin gel as a local
treatment for AIDS-related KS is more
effective than vehicle gel and has a
response rate of approximately 35%. 

Systemic therapy

• Interferon alfa is likely to be a beneficial
systemic treatment for good prognosis
AIDS-related KS. Interferon can be safely
combined with antiretroviral therapy and is
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most suitable as first-line therapy for
patients with CD4 counts >200 × 106

cells/litre, no “B” symptoms and no history
of prior opportunistic infection.

• We found good evidence that liposomal
doxorubicin is more effective in AIDS-
related KS than standard combination
chemotherapy containing bleomycin +
vincristine, with or without an
anthracycline. Unlike conventional
anthracyclines, liposomal anthracyclines
do not appear to be associated with
significant cardiotoxicity.

• Newer single-agent cytotoxic therapies
such as paclitaxel, vinorelbine and
gemcitabine have shown activity in AIDS-
related KS in uncontrolled phase II trials.
Future RCTs comparing these agents with
the liposomal anthracyclines are required.

• Classical KS and endemic (African) are
likely to be at least as chemosensitive as
AIDS-related KS but are less common
variants which have not been the subject
of large randomised phase III studies.

• Antiretroviral therapy is reasonable initial
therapy for minimally symptomatic
cutaneous AIDS-related KS, although the
response to therapy is unpredictable. It
may be combined with other systemic
therapies.

• Antiherpetic therapy for CMV disease is
associated with a reduced risk of
developing KS in HIV-positive patients.
There is insufficient evidence to assess
the value of cidofovir, ganciclovir or
foscarnet as treatment for established
AIDS-related KS.
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Background
Definition
Viral warts are extremely common, benign and
usually self-limiting. Infection of epidermal cells
with the human papillomavirus (HPV) results in
cell proliferation and a thickened, warty papule
on the skin. The most common sites involved are
the hands and feet but any area of skin can be
infected.

Incidence/prevalence 
There are few reliable, population-based data on
the incidence and prevalence of common warts.
Prevalence probably varies widely between
different age groups, populations and periods of
time. Two large population-based studies found
prevalence rates of 0⋅84% and 12⋅9%,
respectively.1,2 Prevalence rates are highest in
children and young adults; studies in school
populations have shown prevalence rates of 12%
in 4–6 year olds3 and 24% in 16–18 year olds.4

Aetiology and risk factors 
Warts are caused by HPV, of which there are
over 70 different types. Viral warts are most
common at sites of trauma such as the hands
and feet, and lesions probably result from
inoculation of virus into minimally damaged
areas of epithelium. Plantar warts are often
acquired from common bare-foot areas5 and
severe hand warts are an occupational risk for
butchers and meat handlers.6 Genital warts are
also common and are frequently sexually
transmitted; they are not discussed in this
chapter.

Prognosis
Extragenital warts in immunocompetent people
are harmless and usually resolve spontaneously
as a result of natural immunity within months or
years. The rate of resolution is highly variable
and probably depends on a number of factors,
including host immunity, age, HPV type and site
of infection. One frequently cited study of an
institutionalised population showed that two-
thirds of warts resolved within a 2-year period.7

Evaluation of control group clearance rates
within randomised controlled trials (RCTs) may
also give some indication of natural clearance
rates, although a non-specific benefit of vehicle
bases may make interpretation difficult.
Seventeen of the RCTs discussed in more depth
later in this chapter included a placebo group
and used participants rather than warts as the
unit of analysis. The average cure rate with
placebo preparations in these trials was 30%
(range 0–73%) after an average period of 10
weeks (range 4–24 weeks).
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Diagnostic tests 
Simple warts are nearly always diagnosed
clinically. Microscopic examination of warts
removed surgically can confirm the diagnosis if
there is doubt. HPV typing is used in research
laboratories and occasionally in medicolegal
cases investigating child abuse.

Aims of treatment
To clear warts completely and permanently.

Relevant outcomes 

• Total clearance 
• Non-recurrence
• Adverse reactions such as pain and blistering

Methods of search
For a systematic review8 we searched for all RCTs
of local treatments for extragenital warts in
immunocompetent people in the Cochrane
Central Register of Controlled Trials, Medline,
Embase and a number of other electronic
databases using standardised search strategies.
The bibliographies of all identified trials and key
review articles were searched manually. All
relevant pharmaceutical companies were
contacted and a search for unpublished trials was
carried out by contacting a number of clinicians
and researchers worldwide. The most recent
searches were completed in September 2001. 

QUESTIONS

How effective are the various available local
treatments for clearing warts and what are the
side-effects of these treatments?

Topical treatments containing
salicylic acid (SA)
Efficacy
Reported cure rates in 13 RCTs ranged from 0%
to 84%.8

SA versus placebo
Six RCTs9–14 (376 adults and children) compared
SA with placebo. SA preparations gave higher
cure rates: 75% versus 48%; odds ratio (OR)
3⋅91 (95% confidence interval (CI) 2⋅40–6⋅36);
number needed to treat (NNT) 3⋅67 (CI
2⋅72–5⋅60). 

SA versus cryotherapy
Two RCTs15,16 compared SA with cryotherapy
(272 adults and children). Cure rates ranged
between 60% and 70% and did not differ
significantly between the two treatments; OR
1⋅15 (CI 0⋅72–1⋅82). 

Other comparisons
Seven other RCTs15,17–20 compared different
products containing SA or compared SA with
other topical treatments such as glutaraldehyde
and dithranol. The limited evidence provided by
these different trials showed no convincing
advantage of any particular delivery system for
SA, or of the other topical treatments.

Drawbacks 
In one RCT that compared a mixture of
monochloroacetic acid and 60% SA with
placebo,13 one of the 29 patients in the active
treatment group developed cellulitis. Minor skin
irritation was noted occasionally in some of the
other trials but generally topical SA was reported
to have no significant harmful effects.

Comment
There is some reservation about the validity of
pooled data from the different RCTs because of
the generally low quality of trials and the
heterogeneity of their design and methodology.
For instance, different RCTs used slightly different
topical SA products and while some RCTs
included patients with refractory warts, others
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excluded them. Despite this we feel there is good
evidence for a modest but definite beneficial
clinical effect of SA in treating ordinary warts. 

Implications for practice
Topical preparations containing SA are generally
effective and safe for treating warts. 

Cryotherapy with liquid nitrogen
Reported cure rates in 16 RCTs were highly
variable, ranging from 9% to 87%.8

Efficacy
Cryotherapy versus placebo or
no treatment
Two small RCTs21,22 involving 69 adults
compared cryotherapy with either placebo
cream21 or no treatment.22 The pooled data did
not demonstrate a significant difference in cure
rates: 35% v 34%; OR 0⋅82 (CI 0⋅16–4⋅24). One
trial21 had a very low cure rate for cryotherapy
(1/11) and the other22 had a very high cure rate
in its placebo group (8/20). 

Cryotherapy versus SA
Two RCTs15,16 compared SA with cryotherapy in
320 adults and children. There was no
significant difference in cure rates between the
two treatments: 65% v 62%; OR 1⋅15 (CI
0⋅72–1⋅82).

Length of freeze
Four RCTs23–26 compared aggressive and gentle
cryotherapy in 592 adults and children;
however, definitions of aggressive and gentle
differed and some studies included refractory
warts whereas others did not. Overall, cure was
achieved in 52% with aggressive cryotherapy
and 31% with gentle cryotherapy; OR 3⋅69 (CI
1⋅45–9⋅41). 

Interval between freezes
Three RCTs15,27,28 showed no significant
difference in cure rates between 2- 3- and 4-
week intervals. Cure was generally achieved
more quickly with shorter treatment intervals.

Optimum number of freezes
Only one RCT29 examined this question in 115
adults and children not cured after 3 months of
three-weekly cryotherapy and showed no benefit
of prolonging cryotherapy for a further 3 months.
Cure rates were 43% and 38% in the treated and
non-treated groups, respectively (no data
available to calculate OR).

Drawbacks
Only two RCTs had precise data on adverse
events. Pain or blistering was reported by
64/100 (64%) of participants treated with an
“aggressive” (10-second) regimen compared
with 44/100 (44%) of those treated with a
“gentle” (brief freeze) regimen (OR 2⋅26 (CI
1⋅28–3⋅99)). Five participants withdrew from the
aggressive group and one from the gentle
group because of pain and blistering23. Pain
and/or blistering was reported in 29%, 7% and
0% of those treated at 1-, 2- and 3-week
intervals, respectively (no available data for
OR).27 The rate of reported adverse affects was
higher with a shorter interval between
treatments but this is likely to be a reporting
artefact because these participants were seen
sooner after each treatment.

Comment
The evidence from available RCTs for the
absolute and relative effectiveness of
cryotherapy for warts is both limited and
contradictory. Moreover, as with the RCTs on
topical SA, heterogeneity of study design and
methods and the likely heterogeneity of the
populations being studied make it impossible to
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synthesise data and draw firm conclusions. For
instance, some trials included all types of warts
on the hands and feet in all age groups whereas
others were more selective and simply looked at
hand warts or excluded certain groups such as
mosaic plantar warts or refractory warts. Of
particular note is the likelihood that wart clinic
“populations” used for these studies may have
had very different characteristics in different
periods of time. For instance, studies done in the
1970s in the UK would have included a higher
proportion of participants with incident warts and
a greater chance of cure and/or spontaneous
resolution. In the 1980s and 1990s, more people
with warts were treated in primary care; thus,
hospital wart clinics would have had a more
selected population with a higher proportion
of refractory warts and correspondingly lower
cure rates.

Implications for practice

• The available, rather limited, evidence shows
that cryotherapy is probably of equivalent
efficacy to topical treatments containing SA. 

• Aggressive cryotherapy (defined by longer
freezing times) is more effective than gentle
cryotherapy.

• Harmful effects such as pain and blistering
are probably more frequent with aggressive
cryotherapy. 

• There is no significant difference in cure rates
between 2-, 3- and 4-week-interval regimens. 

• There is no significant benefit of prolonging
3-weekly cryotherapy beyond 3 months. 

Contact immunotherapy with
dinitrochlorobenzene (DNCB) 
Efficacy 
Two small RCTs.22,30 of DNCB in 80 children and
adults achieved a cure rate of 80% (32/40)
compared with 38% (15/40) in the placebo/no
treatment groups (OR 6⋅67 (CI 2⋅44–18⋅23)). 

Drawbacks 
No precise data on adverse effects were
reported in either of these trials. Rosado-
Cancino et al.30 commented that 6 of 20
participants treated with 2% DNCB were
sensitised only after the second application. All
of them subsequently experienced significant
local irritation with or without blistering when
they were treated with 1% DNCB. None
withdrew from the study.

Comment 
DNCB, a potent contact allergen, can cause
significant local irritation and dermatitis, which
probably precludes its use outside specialist
centres.

Implications for practice
Contact immunotherapy with DNCB appears to
be a promising treatment but is probably best
reserved for highly refractory warts. 

Photodynamic therapy (PDT)
Efficacy 
Four RCTs31–34 of different types of PDT reported
varying success. Cure rates ranged from 8% (of
patients) to 73% (of warts).

PDT versus placebo
One trial31 in 52 adults and children using a
left–right design (randomising active and
placebo treatments to warts on the left and right
side of the body) showed resolution of warts in
40% of participants. In all those that responded
to treatment, the warts on the placebo-treated
side also resolved. In another trial in 40 adults,32

aminolaevulenic acid (ALA) PDT achieved a cure
rate of 56% of warts compared with 42% of warts
in the placebo PDT group. Topical SA was also
used for all participants. 

426

Evidence-based Dermatology



PDT versus SA
One RCT33 in 120 adults and children compared
methylene blue/DMSO PDT with a mixture of SA
and creosote. The cure rates achieved were 8%
and 15%, respectively. 

PDT versus cryotherapy
One RCT34 in 28 adults with refractory warts
compared four different types of light source for
PDT with cryotherapy. PDT was administered
three times and cryotherapy four times. The cure
rates ranged from 28% to 73% of warts with the
different types of PDT; 20% of warts were cured
with cryotherapy. Topical SA was also used for
all patients.

Drawbacks
Two trials31,32 provided no data on adverse
effects. Burning and itching during treatment
and mild discomfort afterwards was reported
universally with ALA PDT.34 All participants with
plantar warts were able to walk after treatment. In
another study,32 severe or unbearable pain
during treatment was reported for an average of
17% of warts with active treatment and an
average of 4% of warts with placebo PDT.32

Comment
Methodological heterogeneity makes it difficult to
draw conclusions from these different trials. One
used a left–right design, two others used warts as
the unit of analysis and each trial used different
types of PDT. 

Implications for clinical practice
PDT seems to offer no particular advantage in
terms of higher cure rates or fewer adverse
effects than other simpler and cheaper local
treatments available.

Intralesional bleomycin
Efficacy 
Conflicting results were reported in five RCTs of
intralesional bleomycin. Cure rates ranged from

16% to 94%. Two trials35,36 showed higher cure
rates with bleomycin than with placebo, one37

showed placebo to achieve higher cure rates
than bleomycin and one38 showed no significant
difference between bleomycin and placebo. One
other trial found no significant difference in cure
rates between three different concentrations of
bleomycin injections.39

Bleomycin versus placebo
One RCT35 using a left–right design in 24 adults
showed cure rates of 58% and 10% of warts with
0⋅1% bleomycin and saline (placebo) injections,
respectively. Another RCT36 in 16 adults and
children showed cure rates of 82% and 35% of
warts with 0⋅1% bleomycin and saline injections,
respectively. Yet another RCT37 in 62 adults
achieved cure rates of 16% and 44% with 1%
bleomycin in oil or saline, and oil or saline
placebo injections, respectively. A further RCT38

in 31 adults and children showed cure rates
of 94% and 73% of participants with 0⋅1%
bleomycin and saline injections respectively. 

Different concentrations of bleomycin
One RCT39 in 26 adults comparing 0⋅25, 0⋅5 and
1⋅0 units/ml bleomycin showed cure rates of
73%, 88% and 90% of warts, respectively;
differences were not statistically significant. 

Drawbacks
No precise data on adverse effects were
provided in any of the RCTs. Munkvad et al.37

reported “adverse events” in 19/62 (31%)
participants but the nature of the adverse events
and the proportions in the active treatment and
placebo groups were not specified. Three of the
other four trials35,36,39 reported that most
participants experienced pain. In two36,38 of the
five trials local anaesthetic was used routinely
before the injection of bleomycin. Hayes et al.39

reported pain in most participants, irrespective
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of dose. In the trial by Bunney et al.,35 of the 24
participants, all of whom received bleomycin,
one withdrew because of the pain of the
injections and another one withdrew because of
pain in the period after injection.

Comment 
Again, methodological and statistical
heterogeneity (different outcomes, trial periods,
units of analysis, numbers of injections, vehicles
and concentrations) make it impossible to
synthesise the data from these trials. 

Implications for clinical practice
There is no compelling evidence for the efficacy
of intralesional bleomycin.

Other local treatments for warts
One trial of the pulsed dye laser40 involving
40 patients showed no significant difference in
cure rates between four pulsed dye laser
treatments at monthly intervals and
“conventional treatment” with either cryotherapy
or cantharidin.

5-Fluorouracil and intralesional interferons as
treatments for warts are more of historical
interest. Four41–44 and six45–50 trials, respectively,
were found for these treatments, most dating
from the 1970s and 1980s. Evidence provided
by all the trials was severely limited by
heterogeneity of methodology and design and
overall did not suggest any striking efficacy of
either treatment. 

No RCTs were identified that studied the
efficacy of the following treatments: carbon
dioxide laser, surgical excision, curettage
and cautery, formaldehyde, podophyllin and
podophyllotoxin.
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Background
Definition
Impetigo is a contagious superficial skin
infection, characterised by superficial erosions
covered with honey-coloured crusts, most often
on the face. Bullous and non-bullous impetigo
can be distinguished. Impetigo may be primary
or secondary. 

Incidence
Impetigo is most frequent in children; incidence
rates peak at 4–5 years of age. Population-
based incidence rates are unknown. Impetigo is
common in general practice, with incidence
rates of around 20 episodes per 1000 children
per year seen by the general practioner.1–3

Aetiology
In moderate climates, the primary pathogen in
non-bullous impetigo is Staphylococcus aureus.

However, in warm and humid climates
Streptococcus pyogenes or both S. pyogenes
and S. aureus  are more often isolated. The
relative frequency of S. aureus infections has
also changed with time. It was predominant in
the 1940s and 1950s, then group-A streptococci
became more prevalent. Recently S. aureus has
become more common again.4 Bullous impetigo
is a staphylococcal disease. 

Prognosis
Impetigo is believed to be self-limiting, taking
several weeks to cure without intervention.
However, no research is available to
substantiate this statement. Prompt resolution
usually occurs with adequate treatment. The
course of the disease is usually mild, but
sometimes general symptoms such as fever and
lymphadenopathy occur.

Aims of treatment
Impetigo is treated to accelerate cure and to
prevent spread of the infection.

Relevant outcomes
Clinical cure (clearance of crusts, blisters and
redness) is the most relevant outcome. Criteria
such as relief of pain, itching and soreness, and
bacteriological cure can be considered as
secondary outcomes.

Methods of search
We included randomised trials of all
interventions for impetigo by using the following
search terms in Medline (June 2001): impetigo

31
Impetigo
Sander Koning, Lisette WA van Suijlekom-Smit
and Johannes C van der Wouden
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(MESH) or staphylococcal skin infections
(MESH) or impetigo (in title or abstract) or
pyoderma (in title or abstract).

QUESTIONS

What are the effects of treatments on the
clearance of impetiginous lesions after 1
week?

Disinfecting treatments
Efficacy
We found one systematic review.5

Versus placebo
We found one randomised controlled trial (RCT)
comparing hexachlorophene with placebo.6

Scrubbing with hexachlorophene added no
notable benefit to placebo treatment.

Versus topical antibiotic treatment
One multicentre RCT compared hydrogen
peroxide cream with fusidic acid cream/gel.7

There was no significant difference in treatment
effect, but there was a tendency towards a better
effect of fusidic acid cream/gel. There was no
significant difference between hexachlorophene
and bacitracin ointment in a small and ancient
study.6

Versus oral antibiotic treatment
Hexachlorophene scrubbing was much less
effective than oral treatment with penicillin.6

Drawbacks
Eleven per cent of the patients using hydrogen
peroxide cream reported mild side-effects (non
specified). No patient was withdrawn from the
study because of side-effects.7 No adverse
effects of scrubbing with hexachlorophene were
recorded.6

Comment
The disinfecting drugs, such as povidone-iodine
and chlorhexidine, advised in some guidelines
have not been compared with a placebo.

Hydrogen peroxide cream had a good treatment
result in relatively large a trial. Blinding in this trial
was not done correctly.

Implications for topical disinfectants in
clinical practice
There is no good evidence for the value of
disinfecting measures in the treatment of
impetigo.

Topical antibiotics
Efficacy
We found one systematic review.5

Versus placebo
Mupirocin has been studied in two placebo-
controlled trials, both of which found a better
effect with mupirocin.8,9 One other RCT
showed that fusidic acid was much more
effective than placebo (55% of patients cured
versus 13%).10

Versus each other
Several topical antibiotics have been compared
directly. Mupirocin and fusidic acid were
compared in three studies,11–13 none of which
showed a significant difference in treatment
effect. Three other studies compared several
other antimicrobial preparations with each other
and sometimes combined with a topical steroid.
Hydrocortisone/potassium hydroxyquinoline
sulphate was significantly better than
hydrocortisone/miconazole at 2 weeks.14

Sulconazole was better than miconazole
(63% versus 50% cure) at 14 days of treatment.15

No significant differences were found in a three-
armed RCT between fusidic acid cream,
tetracycline/ polymyxine ointment and
neomycin/bacitracin ointment.16

Versus oral antibiotics
Three RCTs compared topical mupirocin with
erythromycin,4,17,18 two of which found a small but
not significant difference favouring erythromycin.17.18
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One trial of good quality (n = 102) showed a big
difference in favour of mupirocine.4 In a meta-
analysis, mupirocin was significantly better than
erythromycin.5 In a small RCT (n = 32), cephalexin
and mupirocin were both significantly more
effective than bacitracin cream.19

Drawbacks
RCT reports usually note few, if any, side-effects
with local antibiotics. The two studies comparing
mupirocin with placebo reported none.8,9 In studies
comparing mupirocin with fusidic acid, the greasy
nature of mupirocin was reported as a side-effect
in 7·4% of patients versus 1·0%11; minor itching/
burning occurred in 6/116 (5%) versus 2/50 (4%)
respectively.13 No side-effects were reported in
Gilbert’s study.12 Studies comparing erythromycin
versus mupirocin recorded gastrointestinal side-
effects in 23% versus 8%,4 none in either group,18

and equal distribution between the two groups.17

Hydrocortisone/potassium hydroxyquinoline
caused two cases of mild staining in 65 patients.14

Miconazole caused “mild burning” in one case.15

In general, resistance rates against topical
antibiotics such as fusidic acid and mupirocin will
rise when an antibiotic is used excessively.

Comments
Many RCTs deal with a range of (skin) infections,
including impetigo. Only trials that had separate
results for the group of impetigo patients were
included. The time of follow up and definition of
“cure” and “improvement” differ and are often
not clear, making comparison difficult. There is a
lack of placebo-controlled studies. 

Implications for topical antibiotics in
clinical practice
Although traditionally considered less effective
than oral therapy, there is some good evidence
that local treatments are equal to or more
effective than oral treatment. In general, oral
antibiotics have more side-effects, especially
gastrointestinal side-effects. Fusidic acid and
mupirocin are equally effective. Most studies

date back 10 years or more. Resistance patterns
have changed since then. Contemporary and
local characteristics and resistance patterns of
the causative bacteria should always be taken
into account when choosing treatment. When a
large area is affected or when the patient has
general symptoms such as fever, oral therapy
seems more appropriate.

Systemic antibiotics
Efficacy
We found one systematic review.5

Versus placebo 
No placebo-controlled trials of systemic
antibiotics were found.

Versus topical antibiotics
Discussed under topical antibiotics above.

Versus each other
Two RCTs compared penicillin and erythromycin,
both finding erythromycin to be more effective.20,21

One very small study (n = 18) found no difference
between azithromycin and cephalexin.22 A larger
study showed equally good results of
erythromycin and dicloxacilin.23 Amoxicillin plus
clavulanic acid gave better results than amoxicillin
alone, but without reaching significance in a small
study.24 No differences were found between
cefdinir and cephalexin.25 Cephalexin was equal
to erythromycin in a small study.20

Drawbacks
Incidence of side-effects were:

• azithromycin: 16·5%, mainly mild gastrointestinal22

• cephalexin:10·9% mainly mild gastrointestinal,22

11% mainly diarrhoea,25 no adverse effects in
one study.20

• cefdinir: 16%, mainly diarrhoea.25

Comments
Many RCTs include a range of (skin) infections,
with a subset of impetigo patients. Only trials
reporting separate results for the group of
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impetigo patients were considered in this
chapter. There is a lack of placebo-controlled
studies. Resistance rates of the bacteria were
determined in some studies, and differed from
study to study. The time of follow up differs
widely between the studies, making comparison
difficult.

Implications for use of systemic
antibiotics in clinical practice
There is some good evidence that local treatment
is equal to or more effective than oral treatment.
Macrolide antibiotics give better treatment results
than penicillin. In general, oral antibiotics have
more side-effects, especially gastrointestinal side-
effects. Most studies date back 10 years or more.
Resistance patterns have changed since then.
Contemporary local characteristics and
resistance patterns of the causative bacteria
should always be taken into account when
choosing treatment. When a large area is affected
or when the patient has general symptoms such
as fever, oral therapy seems preferable.

Key points

• The natural history of impetigo is not
known.

• Few placebo-controlled studies have been
done.

• Many different antibiotic treatments have
been studied against each other, often in
small studies showing no significant
differences.

• There is no evidence supporting the value
of disinfecting treatments.

• Macrolide and cephalosporine antibiotics
are more effective than non-betalactamase-
resistant pencillins.

• Topical antibiotics such as mupirocin and
fusidic acid are equally effective as oral
antibiotics such as erythromycin and have
fewer side-effects.

• Resistance patterns in causative bacteria
change over time and should be taken into
account when choosing a therapy for
impetigo.
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Background
Definition
Athlete’s foot or tinea pedis is most frequently
caused by dermatophyte (ringworm) invasion of
the skin of the feet. It usually manifests in one of
three ways: interdigital skin appears macerated
(white) and soggy; patches of skin on the foot
may be affected by recurrent vesicular eruptions
which make the skin itchy and red; and finally
the soles of the feet, including the sides and
heels can appear dry and scaly.1

Incidence/prevalence
Tinea infections are common. It has been
estimated that 15% of the general population
have a fungal infection of the feet.2 Gentles and
Evans3 found the prevalence of athlete’s foot to
be 21⋅5% in a sample of adult male swimmers,
but the prevalence amongst adult females
participating in the same survey was only 3⋅3%.

Aetiology
The dermatophytes most frequently reported in
clinical trials to be present on patients’ skin
at trial entry are Trichophyton rubrum, T.
mentagrophytes, Epidermophyton floccosum
and T. interdigitale.4

Scaling, fissuring, pruritus and itching are some
of the clinical features of fungal infections of the
skin and it is these irritations that make the
patient seek treatment. The natural history of the
condition if untreated is a chronic, worsening
infection which can lead to fissuring and breaks
in the epidermis. Although the condition will not
resolve spontaneously, some evidence from
cure rates collected from people in the placebo
arms of controlled trials suggests that improved
foot hygiene alone may cure the infection in a
proportion of people.5,6

Diagnosis
The use of laboratory tests to diagnose the
presence of dermatophyte infection is very
important because athlete’s foot can be
mistaken for other skin conditions. For example,
interdigital maceration can look exactly like
interdigital athlete’s foot, and juvenile chronic
dermatosis and bacterial infections such as
erythrasma can also have a similar appearance
to fungal infections on the skin of the feet. 

Aims of treatment
Treatment aims to reduce the signs and
symptoms such as itching and flaking of the
skin, and ultimately to eradicate the infection. 
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The many creams available for the treatment of
athlete’s foot differ in cost and availability. The
azoles (for example miconazole, clotrimazole)
and allylamines (terbinafine, naftifine) are sold
over the counter in pharmacies. Other creams
(for example tolnaftate, undecenoic acid) are
available in supermarkets. This last group is the
cheapest of the topical preparations and the
allylamine creams are the most expensive. 

Oral drugs are sometimes used in the
management of chronic manifestations of
athlete’s foot. Griseofulvin is the oldest and
cheapest of the oral antifungal drugs but it must
be taken for a long time. Newer azoles such as
itraconazole, ketoconazole and fluconazole are
effective in a much shorter time. The newest oral
antifungal drugs are allylamines (terbinafine,
naftifine). The allylamines (both topical and oral)
are fungicidal whereas all other antifungal
agents are fungistatic.

Relevant outcomes
The effects of treatment on these symptoms are
measured in randomised controlled trials (RCTs)
but microscopy and culture are usually the
primary outcomes. Secondary outcomes are
measured using a variety of signs and symptoms
(redness, flaking, itching etc.). A reduction in
symptoms may be achieved quite quickly but the
tenacity of tinea infections often means that
complete cure takes a long time. 

Methods of search
Systematic reviews and RCTs were identified
using a search strategy published elsewhere.7

This was updated to September 2001 with a
Medline and Embase search using the same
strategy and supplemented by a search of the
Cochrane Central Register of Controlled Trials
(September 2001). 

The inclusion criterion for study selection was the
mycological confirmation of the presence of

fungi in the trial populations. The search found
two systematic reviews, one of topical treatments
for skin infections7 and the other of oral
treatments for skin infections.4 The search also
identified three RCTs not included in the reviews,
which compared topical allylamines with topical
azoles.

Generic drug names are used in the
effectiveness analyses below. Martindale8 gives
a complete list of brand names of antifungal
drugs. 

QUESTIONS

How effective are allylamine creams in the
treatment of athlete’s foot?

One systematic review7 found 12 RCTs
comparing allylamines (terbinafine 1% cream or
naftifine 1% gel) with placebo controls, used for
4 weeks. The two active preparations were
similarly effective. A pooled analysis of data from
seven trials (n = 683) comparing either naftifine
or terbinafine with placebo controls produced a
relative risk (RR) of 3⋅69 (95% confidence
intervals (CI) 2⋅41 to 5⋅66). The allylamine
creams, used twice daily for 4 weeks, are highly
effective in the management of athlete’s foot. 

How effective are azole creams in the
treatment of athlete’s foot?

One systematic review7 found 14 RCTs
comparing 4–6 weeks treatment with azole
creams (1% clotrimazole, 1% tioconazole, 1%
bifonazole, 1% econazole, 2% miconazole
nitrate with placebo controls. They were similarly
effective.

Treatment with 6 weeks of clotrimazole or
tioconazole applied twice daily was evaluated
in four trials (n = 434) (RR 1⋅85, CI 1⋅27 to 2⋅69).
Shorter treatment times (4 weeks) with
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bifonazole, econazole nitrate or miconazole
nitrate gave a RR of 2⋅25 (CI 1⋅44 to 3⋅52, n = 520).
All the creams were similarly effective whether
used for 4 or 6 weeks. Over-the-counter
antifungal creams are very effective in the
treatment of athlete’s foot when compared with
placebo controls. 

How do allylamines creams compare with
azole creams in curing athlete’s foot?

One systematic review of topical treatments
(search date December 1997) indicated slightly
better mycological cure rates with the
allylamines (terbinafine 1% and butenafine 1%
creams) than with azoles (clotrimazole 1% and
miconazole 1% creams) used for 4 weeks (RR
1·1⋅95% CI 0⋅99 to 1⋅23). This analysis was
based on data from 11 RCTs (n = 1554).7 The
analysis showed the allylamines to cure 80% of
cases of athlete’s foot, compared with a cure rate
of 72% achieved with azole creams. 

The systematic review7 included one RCT9 which
compared 1 week of terbinafine 1% cream with
4 weeks of clotrimazole 1% cream. There was no
difference in the cure rates (n = 211) after 1 week
of treatment but 6 weeks after the start of
treatment the cure rate for terbinafine was
significantly better than that of clotrimazole (RR
1⋅16, CI 1⋅06 to 1⋅27). 

Patel et al.10 found exactly the opposite effect in
a smaller but similar trial (n = 104). They
compared 1 week of terbinafine cream with 4
weeks of clotrimazole cream in people with
interdigital tinea pedis. Terbinafine was found
to more effective after 1 week (RR 1⋅51, CI 1⋅16
to 1⋅98) but there were no differences in
effectiveness for outcomes assessed at later
times. 

In the smallest of the trials, comparing 1 week of
1% terbinafine with 4 weeks of 2% miconazole

(n = 48),11 no difference in cure rate emerged at
any time during the trial (RR at 1 week 0⋅99, CI
0⋅57 to 1⋅7). At 4 weeks there were 12/22 cures
(54⋅6%) in the terbinafine group and 15/23
(65⋅2%) in the miconazole group (RR 0⋅83,
CI 0⋅51 to 1⋅35).

Schopoff et al.12 compared terbinafine cream
used for 1 week with clotrimazole cream for
4 weeks in 429 people with interdigital tinea pedis
and found no differences in the effectiveness at
any time during the trial. 

Pooling the data from all three trials (n = 792)
comparing 1 week of terbinafine cream with
either 2% miconazole or 1% clotrimazole found
no statistical difference between these
treatments (RR 1⋅15, CI 0⋅82 to 1⋅61). 

How effectively do creams that can be bought
in the supermarket cure athlete’s foot? 

A systematic review7 found two three-arm trials
comparing undecenoic acid with tolnaftate and
placebo, another trial comparing undecenoic
acid with placebo and no treatment, a fourth trial
comparing undecenoic acid with placebo and a
fifth trial comparing tolnaftate with tea-tree oil
and placebo. Pooling the tolnaftate data from the
arms of three trials that compared it with placebo
indicates that tolnaftate is more effective than
placebo against dermatophyte infections (RR
1⋅56; CI 1⋅05 to 2⋅31). Pooled data from four trials
showed undecenoic acid to be more effective
than placebo in the management of athlete’s foot
(RR 2⋅83, CI 1⋅91 to 4⋅19).

Two trials of ciclopirox olamine 1% (which is not
available in the UK) found it effective in treating
athlete’s foot. In one placebo-controlled trial
(n = 163) the RR was 6⋅85 (CI 3⋅10 to 15⋅15). A
second small trial (n = 87) comparing ciclopirox
olamine with clotrimazole found no statistical
difference (RR 1⋅12, CI 0⋅90 to 1⋅38). 



Only one small RCT (n = 137) has compared the
efficacy of an oral drug with a cream in the
management of interdigital athlete’s foot.13 Cure
rates were similar in those treated for 1 week with
oral terbinafine 250 mg/day and those using
clotrimazole 1% cream twice daily for 4 weeks.
The relapse rates among those who were cured
differed significantly, however: 11/39 in the
terbinafine group and 5/50 in the clotrimazole
group relapsed after 3 months. 

What are the most effective oral drugs in the
treatment of athlete’s foot?

One systematic review4 found 10 RCTs that
compared two antifungal drugs and two RCTs
that compared oral antifungal drugs with
placebos. The sample sizes in all trials were
small (range 14–66). 

The review found four trials comparing oral
terbinafine 250 mg/day with itraconazole
100 mg/day. One trial (n = 117) compared
2 weeks of terbinafine with 2 weeks of itraconazole
and found a significant difference in favour of
terbinafine (RR 1⋅5, CI 1⋅23 to 2⋅02). Three trials
(n = 339) comparing 2 weeks of terbinafine with
4 weeks of itraconazole found no statistical
differences in cure rates (RR 1⋅17, CI 0⋅94 to
1⋅46).

The systematic review found two small trials
that compared griseofulvin 500 mg/day with
terbinafine 250 mg/day for 4 or 6 weeks. The
pooled data from the two trials found terbinafine
to be significantly more effective (RR 2⋅20, CI
1⋅45 to 3⋅32).

The systematic review4 found similar low cure
rates for ketoconazole 200 mg (53%) and

griseofulvin 1000 mg (57%). The cure rates with
fluconazole 50 mg did not differ significantly
from those with itraconazole 100 mg or
ketoconazole 200 mg, but in both trials the cure
rates were high (89–100%). Treatments were
taken for 6 weeks in these trials.

Drawbacks
Topical antifungal compounds are well tolerated
and are not associated with high rates of adverse
events. One systematic review7 found that few
trial reports gave details of adverse events and
the few that were reported were not severe (for
example itching, redness or burning). 

The systematic review of oral treatments for
fungal infections of the skin4 noted that all 12
included trials reported side-effects. All drugs
produced side-effects; the rate was lowest for
fluconazole (11%) and highest for terbinafine
(18%). Gastrointestinal effects and rashes were
reported most frequently. 

Comment
The evidence from one small trial13 shows that
oral treatments are no more effective in the
management of interdigital athlete’s foot than the
creams. The same study also found higher
relapse rates after oral treatments. 

Implications for practice
All antifungal creams, whether over the counter
or those available in supermarkets are effective
in the treatment of athlete’s foot. 

Prescription-only antifungal creams produce
slightly higher cure rates than all other creams.
The available evidence indicates that the most
cost-effective management strategy for athlete’s
foot is an over-the-counter cream twice daily for
4 weeks, with prescription only cream reserved
for treatment failures.14
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There appears to be no therapeutic advantage in
using an allylamine cream (terbinafine or
naftifine) for 1 week rather than an azole cream
for 4 weeks. The hypothesis that higher
compliance rates are likely to be associated with
shorter treatment times is often quoted but has
not been tested.15

If no advantage is gained from treating
interdigital athlete’s foot with oral antifungals,
physicians should be cautious in prescribing oral
drugs to manage moccasin type (infection over
the sole of the foot). The belief that recalcitrant
cases of athlete’s foot are more effectively
managed with oral drugs has not been
extensively tested.

Key points

• Athlete’s foot is common and can be hard
to cure.

• Long-standing case of athlete’s foot should
be confirmed using microscopy and culture
laboratory tests.

• All fungal creams are effective in treating
athlete’s foot. There is evidence that
different antifungal creams are associated
with different cure rates; creams containing
allylamines are the most effective in
producting a cure followed by the azoles
and undecenoic acid and tolnaftate.

• There is some evidence to suggest that
oral drugs (tablets) are no more effective
than creams in producing a cure for
athlete’s foot.
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Background
Definition
Onychomycosis is a fungal infection of the nail,
caused predominantly by anthropophilic
dermatophytes, less commonly by yeast
(Candida spp.), and by non-dermatophyte
mould infections.1–3 Onychomycosis may
present with hyperkeratosis, subungual debris,
thickening or discoloration of the nail plate. Total
nail dystrophy may also result with advanced
onychomycosis.3

Incidence/prevalence
Onychomycosis is the most common nail
disorder in adults. It accounts for approximately
50% of all nail diseases4,5 and the incidence
has increased over the past 80 years.3 In
North American centres, the prevalence of
onychomycosis is between approximately
6⋅5% and 13⋅8%.4,6–8 Onychomycosis affects
predominantly toenails rather than fingernails; in
some reports the ratio of toenail:fingernail
onychomycosis ranges from 4:1 to 19:1.4,7,9,10

Aetiology/risk factors
Predisposing factors for onychomycosis include
tinea pedis, positive family history, increasing
age, male sex, trauma, immunosuppression,
diabetes mellitus, poor peripheral circulation
and smoking.3,4,6,7,11–17 In addition, for fingernails
persistent exposure to water, the use of artificial
nails and trauma induced by pushing back the
cuticles and aggressive manicuring may also be
predisposing factors. 

Prognosis
Onychomycosis may be effectively treated with
systemic and/or topical antifungal agents.
Traditional systemic agents used to treat
onychomycosis include griseofulvin and
ketoconazole. The newer oral agents used
to treat onychomycosis are terbinafine,
itraconazole and fluconazole.18–25 Recent
available data suggests that ravuconazole, a
triazole, is effective for this indication.26 Topical
treatments include ciclopirox and amorolfine nail
lacquers.27,28 Only ciclopirox 8% nail lacquer has
been approved in the US for the treatment of
onychomycosis.29 

Relapse of onychomycosis, especially of
toenails, is not uncommon, particularly in
predisposed individuals. Fingernail onychomycosis
may respond better to treatment than toenail
disease because perfusion of the upper
extremity is generally better than of the lower
extremity, which may result in improved drug
delivery to the fingers compared with the toes.
Also, fingernails have a faster rate of outgrowth
compared with toenails (3 mm/month compared
with 1 mm/month),30 resulting in the infected
fingernail growing out faster than its lower
extremity counterpart.

Aims of treatment
Onychomycosis may be a cosmetic problem,
especially when fingernails are infected.31 The
treatment objectives are to reduce the fungal
burden within the nail, ultimately curing the fungal
infection, and to promote healthy regrowth of
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affected nails. In instances where onychomycosis
is associated with a degree of morbidity, for
example, pain, discomfort and soft tissue
infection, timely treatment may help to eliminate
symptoms and prevent complications that could
be associated with more severe consequences.32

Relevant outcomes
The most commonly reported therapeutic
measure of efficacy is mycological cure, which is
defined, by most, as negative light microscopic
examination and negative culture. Clinical
improvement has been reported in several ways.
Some studies have used the parameter of
clinical success, which is defined as cleared or
markedly improved (90–100% clear nail).33

Others have defined clinical success as cure or
improvement sufficient to reduce the involved
area of the target nail to less than 25% at the end
of therapy.34 Another term used is clinical
effectiveness, which is taken to be mycological
cure and at least 5 mm of new clear toenail
growth.35 Clinical cure refers to the nail after
therapy appearing completely cured to the
naked eye. Complete cure rate is the combined
results of mycological and clinical cure. 

Search methods
To identify studies where oral treatments –
itraconazole (continuous and pulse),
fluconazole, terbinafine (continuous and pulse)
and griseofulvin – were used to treat adults
with toenail or fingernail onychomycosis caused
by dermatophytes, we searched Medline
(1966–2002) for randomised controlled trials
(RCTs). The reference sections of the published
reports were also examined for potential studies
not listed in the database. 

Some of the studies were completely26,27,36–135 or
partially33,34,136–145 excluded for the following
reasons.

Open trials, studies conducted in a special
population (for example diabetics, patients with
Down’s syndrome, transplant recipients) and
reports where we were unable to extract the
relevant data, double publications, non-English
language studies, and retrospective studies
were excluded. 

The use of nail lacquers such as ciclopirox and
amorolfine to treat onychomycosis is not
considered. There are many anecdotal reports of
various topical agents being effective for the
management of onychomycosis; however,
published reports of the efficacy of topical
agents in onychomycosis in the indexed, peer-
reviewed literature are far fewer. Other clinical
trials have included tioconazole 28% solution,
bifonazole with urea, fungoid tincture,
miconazole, and tea tree oil. 

Also excluded were studies that used non-
standard treatment dosage or duration for
toenails (for example terbinafine therapy for less
than 3 months or more than 4 months;
continuous itraconazole therapy for less than
3 months or more than 4 months and less than
200 mg/day; itraconazole pulse therapy for fewer
than three pulses or more than four pulses;
fluconazole dosage other than 150 mg/week;
griseofulvin therapy for less than 3 months),
fingernails (terbinafine therapy for more than
6 weeks, continuous itraconazole therapy for
more than 6 weeks, pulse itraconazole for more
than two pulses, fluconazole dosage other than
150 mg/week), or other non-standard regimens,
such as sequential or combination therapy.

We have not considered trials where ketoconazole
was used to treat onychomycosis, given the
potential of this agent to cause hepatotoxicity and
the availability of alternative agents. 

The use of ravuconazole for the management of
onychomycosis has not been considered further
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because information currently available in a
published format is restricted to abstracts.26

This chapter discusses the distal and lateral
presentation of onychomycosis, which is the
most common type; treatment of the other types
of onychomycosis is not considered.3,146

Onychomycosis caused by Candida spp. and
non-dermatophyte moulds is less common and
is not considered in this chapter. 

Evidence was graded using the quality of
evidence scale system employed by Cox and
colleagues147 (Box 33.1).

QUESTIONS

What is the role of oral antifungal therapy
in the management of dermatophyte
onychomycosis in adults? 

Griseofulvin was the first significant oral antifungal
agent available for the management of dermato-
mycoses. Although its use in the treatment of
onychomycosis has decreased over the years, it is
still widely used for the treatment of tinea capitis.148

Ketoconazole, an oral imidazole, is no longer
recommended for the treatment of onycho-
mycosis, which requires a long duration of therapy,
because of the potential for hepatotoxicity.148 The
introduction of the new oral antifungal agents,
terbinafine, itraconazole and fluconazole has led to
improved efficacy, decreased treatment duration
and fewer adverse events. 

What are the effects of systemic treatments on
fingernail and toenail onychomycosis?

Griseofulvin
The regimen for treating onychomycosis is
continuous therapy using 500–1000 mg/day,
typically administered for 6–12 months for
fingernail onychomycosis and for 9–18 months
for toenail disease. 

Fingernail onychomycosis
Quality of evidence – I
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Box 33.1 The quality of evidence
scale system employed by Cox and
colleagues147

I Evidence obtained from at least one 
properly designed randomised control 
trial

II-i Evidence obtained from well-designed 
controlled trials without randomisation

II-ii Evidence obtained from well-designed
cohort or case-control analytic studies, 
preferably from more than one centre or 
research group

II-iii Evidence obtained from multiple time 
series with or without the intervention. 
Dramatic results in uncontrolled 
experiments could also be included

III Options of respected authorities based 
on clinical experience, descriptive 
studies or reports of expert committees

IV Evidence inadequate owing to problems
of methodology (for example sample 
size, length of comprehensiveness of 
follow up or conflicts in evidence)

Figure 33.1 This patient is a 47-year-old non-diabetic
male exhibiting an infection of the left great toenail with
no other health problems. He gave a history of
approximately 15-year duration of nail abnormality that
may be related to previous nail trauma. The thickened
nail had large areas of yellowish–white discoloration
typical of fungal nail infection. Culture revealed infection
with the dermatophyte fungus, Trichophyton rubrum.



One double-blind RCT compared griseofulvin,
500 mg/day for 12 weeks, with terbinafine in the
treatment of onychomycosis (Table 33.1).141 The
mycological cure rate and complete cure rate
were 63% and 39%, respectively.

Toenail onychomycosis
Quality of evidence – I

Three double-blind RCTs140,144,149 and one open
RCT142 compared griseofulvin with continuous
terbinafine or itraconazole in the treatment of
onychomycosis (Table 33.2). 

Effectiveness 
In the RCTs, griseofulvin, 500 mg/day or 1 g/day,
was administered to treat onychomycosis. In the
double-blind RCTs the mycological cure rate
ranged from 46% to 69% and complete cure
occurred in 2–56% of patients. In the open RCT,
6% of patients were completely cured.

Drawbacks
The use of griseofulvin may be associated with
adverse events such as gastrointestinal upset,
nausea, diarrhoea, headache, central nervous
system symptoms and urticaria.150 Few drug
interactions are associated with griseofulvin
therapy and no drugs are contraindicated.

Comment
Griseofulvin was the first systemic agent used to
treat onychomycosis on a widespread basis. The
newer oral agents (itraconazole, terbinafine and
fluconazole) have been found to be more
effective than griseofulvin and the duration of
active therapy is also shorter with the more
recently introduced antimycotics.151,152 Moreover,
when griseofulvin is used to treat dermatophyte
toenail onychomycosis, relapse rates may be
higher (40–60%)129 than with the newer oral
antifungal agents.33,153–156

Continuous terbinafine
The regimen for fingernail and toenail
onychomycosis is 250 mg/day, administered for
6 and 12 weeks, respectively.

Fingernail onychomycosis
Quality of evidence – I

Two double-blind RCTs evaluated subjects with
fingernail onychomycosis only (see Table 33.1).
One study administered terbinafine for 12 weeks
and therefore was not included in this analysis.141

Effectiveness
The double-blind randomised placebo-
controlled study used terbinafine, 250 mg/day
for 6 weeks, to treat fingernail onychomycosis
(Table 33.1).156 Mycological cure was achieved
in 79% of patients and complete cure in 59%. 

Toenail onychomycosis
Quality of evidence – I

The majority of studies were double-blind RCTs
(Table 33.3). Terbinafine was administered at a
dose of 250 mg/day for 3–4 months. 

Effectiveness
Six double-blind RCTs compared terbinafine
with placebo.33,145,156–159 Each study reported
terbinafine, 250 mg/day, to be significantly
more effective than placebo in treating
onychomycosis. 

Ten double-blind RCTs compared continuous
terbinafine with other drugs.35,149,160–167 Mycological
cure rates ranged from 67% to 95% and the
corresponding clinical response rates from 66%
to 97% with a follow up of no more than 72 weeks. 

Four open RCTs reported the efficacy of
continuous terbinafine for 3 or 4 months.168–171
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Mycological cure ranged between 75% and
94%. In one study, clinical response was
reported to be 68%.171 Complete cure ranged
from 63% to 79%.

Drawbacks
Treatment of onychomycosis with continuous
terbinafine is associated with a low frequency of
adverse events.151,172 These adverse events are
generally mild to moderate in severity and are
reversible. The more common adverse events
involve the gastrointestinal tract, skin and central
nervous system. Only a small proportion of
patients discontinue treatment with terbinafine.
Few drug interactions have been reported and
some of these may arise because the allylamine
inhibits the hepatic cytochrome P450
CYP2D6.173,174 In the US and Canada, the
package inserts156,175 state that pretreatment
serum transaminase tests (alanine transaminase
and aspartate transaminase) tests should be
considered before initiating terbinafine therapy.

Comments
Terbinafine is effective and safe for the treatment
of onychomycosis. Terbinafine is an allylamine,
which inhibits squalene epoxidase, resulting in
an accumulation of squalene and a deficiency of
ergosterol. The accumulation of squalene may
be associated with fungicidal action.176 In one
study the clinical relapse rate was recorded in
11% of patients when followed up for up to
96 weeks from the start of therapy.33 A substantial
number of high-quality studies demonstrate the
effectiveness of continuous terbinafine in the
treatment of toenail onychomycosis, some of
which have stated that this may be the most
effective agent available for this indication.177,178

Pulse terbinafine
In pulse regimens, terbinafine is administered at
250 mg twice a day for 1 week, followed by

3 weeks with no treatment between successive
pulses. Typically, two pulses are required to treat
fingernail onychomycosis and three or four
pulses for toenail disease. 

Toenail onychomycosis
Quality of evidence – I

Three randomised comparator studies have
reported the use of intermittent terbinafine
therapy in the treatment of onychomycosis
(Table 33.4). Two were open studies169,170 and
one was single-blind.136 The duration of follow up
was 10–18 months. 

Effectiveness
One single-blind randomised study136 compared
terbinafine pulse with sequential treatment in
which two itraconazole pulses were followed by
terbinafine pulse (see Table 33.4). The
mycological cure rate in the terbinafine group
was 49%, and therapy was effective
(mycological cure plus at least 5 mm of new nail
growth) in 46% of patients, with 32% of patients
completely cured (n = 90).

In the two open randomised comparative
studies,169,170 intermittent terbinafine therapy was
associated with complete cure rates of 50%
(n = 20)169 and 74% (n = 23).170 Furthermore, in
the study by Tosti et al.169 the mycological cure
rate was 80% (n = 20). 

Drawbacks
Intermittent terbinafine therapy has been
associated with few adverse events. Adverse
events are generally mild to moderate and are
reversible. The spectrum of adverse effects is
similar to that seen with the continuous
terbinafine regimen. The pulse terbinafine
regimen is not indicated for the treatment of
onychomycosis, and therefore there are no
monitoring guidelines in the US.
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Comment
The preferred regimen for the treatment of
onychomycosis using terbinafine is continuous
rather than pulse therapy. Compared with the
continuous regimen, which has been well
studied, there are relatively less data available
on the efficacy and safety of the pulse regimen.

Pulse itraconazole
In a pulse regimen, itraconazole is taken
200 mg twice a day for 1 week, followed by
3 weeks without treatment between successive
pulses. Typically two pulses are administered for
fingernail onychomycosis and three or four
pulses for toenail disease. 

Fingernail onychomycosis
Quality of evidence – I

One double-blind placebo-controlled trial
investigated the efficacy of pulse itraconazole in
fingernail onychomycosis (see Table 33.1).179

The mycological cure and clinical response rates
were 73% and 77%, respectively. 

Toenail onychomycosis
Quality of evidence – I

Eleven RCTs, five of which were double blind,
evaluated pulse itraconazole in the treatment of
toenail onychomycosis (Table 33.5). 

Effectiveness
One double-blind RCT compared three pulses of
itraconazole with placebo.180 The mycological
cure rate was 62% with itraconazole, which was
significantly higher than that in the placebo
group (P<0⋅0001). There was also a significant
difference between the clinical response rate in
the active treatment (65%) compared with the
placebo group (P<0⋅001). 

Four double-blind randomised comparative
studies evaluated itraconazole pulse treatment,
three compared with continuous terbinafine
treatment,35,160,161 and one compared with

continuous itraconazole treatment.181 The
mycological cure rates for the itraconazole pulse
groups, with a follow up of no more than 72 weeks,
ranged from 38% to 69%. The corresponding
range for clinical response rates were 28–81%. 

Five open randomised comparative
studies168,169,171,183,184 reported mycological cure
rates with itraconazole of 61–75%, and clinical
response rates of 77–88%. One randomised
study182 compared three-pulse therapy with four
pulses; however, since the number of treatment
cycles had little effect on cure rates, a combined
mycological cure rate of 77% was reported;
hence this study was not included in the table.

Drawbacks
Pulse itraconazole therapy is approved for
fingernail, but not toenail, onychomycosis in the
US. Adverse events occur with a low frequency
and are generally mild to moderate in severity
and are reversible. These events include
gastrointestinal upset, cutaneous eruption and
headache.185 Studies report a low discontinuation
rate because of adverse events. Itraconazole
may interact with several drugs, some of which
are contraindicated with this triazole.155,173,174,186

In some cases the drug interaction may be
explained by inhibition of cytochrome P450
CYP3A4 by itraconazole. Itraconazole is
contraindicated in North America (USA and
Canada) in patients with evidence of ventricular
dysfunction, for example, congestive heart
failure or a history of heart failure.155,187 Hepatic
enzymes should be monitored in patients with
pre-existing hepatic function abnormalities or
those who have experienced liver toxicity with
other medications. Hepatic enzymes should be
monitored periodically in all patients receiving
continuous treatment for more than 1 month, or at
any time a patient develops signs or symptoms
suggestive of liver dysfunction.155,187 

Comment
Itraconazole pulse therapy is effective and safe
in onychomycosis. The pulse regimen used to
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treat toenail onychomycosis decreases the
itraconazole required by one-half compared with
the continuous regimen with this triazole. This
may result in monetary saving, increased
compliance and may reduce the frequency of
adverse events.180,185,188–190 In fact, the pulse
regimen is the preferred mode of drug delivery
when using itraconazole. No significant
difference was found between three- and four-
pulse regimens of itraconazole for the primary
efficacy parameters in the treatment of toenail
onychomycosis.184 In one report, after the use
of three pulses for the treatment of toenail
onychomycosis, the relapse rate at follow up
12 months after the start of therapy was 10⋅4%.190

Two pulses of itraconazole should be effective
and safe in fingernail onychomycosis.

Continuous itraconazole 
The regimen for fingernail and toenail
onychomycosis is 200 mg/day administered for
6 and 12 weeks, respectively. 

Fingernail onychomycosis
Quality of evidence – I

One double-blind RCT compared continuous
itraconazole with placebo in the treatment of
fingernails only (see Table 33.1).155 The
mycological cure rate was 61% and the
corresponding complete cure rate was 47%.

Toenail onychomycosis
Quality of evidence – I

The majority of reported studies were double-
blind RCTs (Table 33.6).

Effectiveness
In the four double-blind RCTs that compared
continuous itraconazole with placebo,

significantly more patients receiving active
treatment achieved mycological cure and
clinical response (P<0⋅01).155,191–193 The
mycological cure rates for the RCTs treating
patients with continuous itraconazole ranged
from 46% to 84%; the corresponding range for
clinical response rates was 58–83%.

Drawbacks
Adverse events associated with the use of
continuous itraconazole for the treatment of
onychomycosis are not common, and those
experienced are generally mild to moderate in
severity. Adverse events include gastrointestinal
disorders (for example nausea, abdominal pain),
rashes, and central nervous system effects (for
example headache).181,185,188–190 Only a small
proportion of patients discontinue treatment
with the triazole. A number of drugs are
contraindicated with itraconazole (see section on
itraconazole pulse therapy above). In addition,
the triazole has several drug interactions (see
section above). Itraconazole is contraindicated
in North America in patients with evidence of
ventricular dysfunction, for example, congestive
heart failure or a history of heart failure. The US
package insert suggests that liver function tests
be performed in patients receiving continuous
therapy for more than 1 month or at any time a
patient develops signs and symptoms
suggestive of liver disease.155 

Comment
Continuous itraconazole therapy is an effective
and well-tolerated treatment for onychomycosis.
Historically, treatment of onychomycosis with
itraconazole was with the continuous regimen;
later work done by de Doncker et al.184,190 resulted
in the widespread adaptation of pulse therapy for
this indication. When patients with toenail
onychomycosis were treated with continuous
itraconazole therapy, 21% of the overall success
group had a relapse (worsening of the global
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score or conversion of KOH (potassium
hydroxide) or culture from negative to positive).155

Fluconazole
Fluconazole is given at 150 mg once weekly until
the affected nail has grown out. Typically, the
duration of therapy for fingernail and toenail
disease has been 4–9 months and 9–15 months,
respectively.194

Fingernail onychomycosis
Quality of evidence – I

One double-blind RCT assessed the efficacy of
fluconazole in the treatment of fingernail
onychomycosis,137 comparing various regimens
of fluconazole with each other and with placebo
(see Table 33.1). Fluconazole 150 mg/week for
up to 9 months resulted in a mycological cure
rate of 90% and a clinical response rate of
88%.137

Toenail onychomycosis
Quality of evidence – I

Few double-blind RCTs have been reported
(Table 33.7).34,162 

Effectiveness
In one double-blind RCT,34 mycological cure was
53%. The corresponding clinical response rate
was 77%. In an open RCT, 31% of patients were
mycologically cured.168

Drawbacks
Fluconazole is not approved for the treatment of
onychomycosis in North America. The more
common adverse effects observed with
fluconazole affect the gastrointestinal tract,
cutaneous system and central nervous

system.174,194 Adverse events do not commonly
occur, and those experienced are usually of mild
to moderate severity and are reversible. Only a
small proportion of patients discontinue
treatment with fluconazole. Cisapride and
terfenadine are contraindicated with fluconazole.
Some drug interactions may occur with the
triazole; in certain cases, the drug interactions
arise because fluconazole inhibits cytochrome
P450 CYP2C9 and at higher doses the triazole
may inhibit cytochrome P450 CYP3A4.173,174 

Comment
Fluconazole is effective and safe for the
treatment of onychomycosis. Compared with
terbinafine and itraconazole, there are relatively
few studies that have evaluated the efficacy of
fluconazole in the treatment of toenail
onychomycosis. The preferred regimen for
fluconazole is once weekly therapy, typically
150 mg per week for several months until the
abnormal-appearing nail plate has grown out. In
the study reported by Scher et al.34 the clinical
relapse rate over a 6-month follow up was
4⋅4%.153 Studies evaluating the use of once-
weekly fluconazole at a higher doses such as
300 mg or 450 mg once weekly34,137 or
continuous fluconazole administration have not
been discussed. 

General comments
Several pharmacoeconomic analyses of the
various oral treatments used in dermatophyte
onychomycosis have been published. These
studies calculate the cost-effectiveness of each
therapy on the basis of the efficacy results of
multiple clinical trials. The two most cost-
effective regimens for the treatment of
onychomycosis are continuous terbinafine and
pulse itraconazole.174,195–199

In certain nail presentations, response to therapy
may be improved by combining oral antifungal
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therapy with either an effective topical therapy or
mechanical/chemical measures (for example
mechanical avulsion, debridement or chemical
avulsion). For example, when there is lateral
onychomycosis, a dermatophytoma, severe
onycholysis, a thickened nail or severe
onychomycosis, it may be advantageous to
consider a combination approach.42,59,68,200–202 

Key points

• The main oral antifungal agents used to
treat onychomycosis are terbinafine,
itraconazole and fluconazole. Griseofulvin
and ketoconazole are the traditional
antifungal agents, but their use has
decreased substantially since the
introduction of the newer oral antifungal
agents. In addition, the use of
ketoconazole for onychomycosis, where
long duration therapy is required, has
diminished markedly given the potential for
hepatotoxicity. 

• The preferred regimens with the new oral
antifungal agents are continuous
terbinafine, pulse itraconazole and once-
weekly fluconazole. The duration of
therapy with these agents for fingernail
onychomycosis is typically 6 weeks with
continuous terbinafine, two pulses of
itraconazole and 6–9 months of once-
weekly fluconazole. The corresponding
durations of therapy with these antifungal
agents for toenail onychomycosis are 12 or
16 weeks, three or four pulses, and 9–15
months, respectively.

• RCTs have demonstrated that griseofulvin,
continuous terbinafine, itraconazole (pulse
and continuous) and fluconazole are
effective and safe for treatment of
dermatophyte fingernail onychomycosis.

• RCTs have demonstrated that continuous
terbinafine, itraconazole (pulse and
continuous) and fluconazole are effective
and safe for treatment of dermatophyte
toenail onychomycosis. 

• Several factors need to be considered
when deciding which agent to prescribe
for onychomycosis. These include,
efficacy, causative organism, regimen 
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Background
Definition
Tinea capitis (scalp ringworm) is an infection of
the scalp skin and hair caused by fungi
(dermatophyte) mainly of the genera Trichophyton
and Microsporum. The clinical hallmark is single or
multiple patches of hair loss, sometimes with a
“black dot” pattern (Figure 34.1), which may be
accompanied by signs of inflammation such as
scaling, pustules and itching.1,2

Incidence/prevalence3,4

Tinea capitis is uncommon in adults and it is
seen predominantly in prepubertal children. It
has affected mainly disadvantaged communities
in both developing and industrialised nations.
During the past 30 years some significant
changes have occurred in the reported
incidences of tinea capitis. Travel and migration
have led to changes in the epidemiology of

the species of dermatophyte causing tinea
capitis. 

Aetiology5,6

Tinea capitis is contagious. It can be acquired
through contact with people, animals or objects
carrying the fungus. The presence of fungi within
the scalp may not be sufficient to result in tinea
capitis (carrier state). Approximately eight
dermatophyte species are characteristically
associated with tinea capitis. Infections due to
Trichophyton tonsurans predominate from
Central America to the United States and in parts
of Western Europe. Microsporum canis
infections are mainly seen in South America,
Southern and Eastern Europe, Africa and the
Middle East. Reported cases of kerion
(inflammatory tinea capitis) are rare outside
Africa. 

Prognosis
Tinea capitis is not life threatening in people with
normal immunity. Untreated cases cause
persistent symptoms and in some types of tinea
capitis, mainly the inflammatory type or kerion,
may lead to scarring alopecia.

Diagnostic tests7–9

The clinical diagnosis should be confirmed by
mycological examination. The main methods of
collecting samples for microbiological diagnosis
involve either scraping or brushing the scalp.
Microscopy provides the most rapid means of
diagnosis and allows treatment to commence,
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but is not always positive. Culture allows
accurate identification of the organism involved
and may be positive even when microscopy is
negative but may take up to 4 weeks. Wood’s
light or filtered ultraviolet light can be used to
identify infections that fluoresce under this type
of light such as M. canis and M. audounii, but not
T. tonsurans.

Aims of treatment10–15

The first aim of treatment is to achieve complete
clinical and mycological cure as quickly as
possible, with no or minimal adverse effects.
Effective short-course therapy is especially
desirable in children, because prolonged
therapy increases the risk of adverse effects as
well as non-compliance. Another goal is
prevention of spread to other children from
objects, infected animals or children and from
asymptomatic carriers.

Relevant outcomes
Outcomes are based on resolution of clinical
signs (redness, scaling, oedema and hair loss)
and symptoms (itch), and negative mycological
data including microscopy and culture.
Complete cure (clinical and mycological cure),
cure (clinical or mycological cure), improvement
(clinical) and failure (ineffective therapy or
worsening) are the most widely used outcomes.

Methods of search
Controlled clinical trials and other relevant
information were located by searching the
Cochrane Library (March 2001), Medline
(1966–2001) and Embase (1988–2001). I included
all randomised controlled trials (RCTs) that met
quality criteria but because of the limited studies
available for some questions; studies with
shortcomings in the methods were also included,
which I mention in the text.

Systemic antifungal therapy
for tinea capitis in children
Griseofulvin has been the most widely used and
the most prescribed treatment for tinea capitis
and has served as a standard for the evaluation
of any newer agent to be considered for this
infection. New drugs being used against other
fungal infections in adults, such as ketoconazole,
itraconazole, terbinafine and fluconazole, are
being considered more frequently for the treatment
of tinea capitis. Sufficient pharmacological and
pharmaceutical data exist on these five
antifungal drugs to make them suitable for
treating tinea capitis in children.16,17

QUESTIONS

In children with tinea capitis, which oral
antifungal drug leads to high rates of cure with
the fewest adverse events?

Griseofulvin
There is moderate RCT evidence that
griseofulvin at doses of 125–500 mg/day
(according to patient’s weight) for 6–8 weeks is
effective and safe for the treatment of tinea
capitis caused by T. tonsurans, T. violaceum and
M. canis.

Efficacy
I found no systematic review. I found nine RCTs
comparing griseofulvin with other oral
antifungals in tinea capitis (Table 34.1). 

Versus ketoconazole
I found four RCTs. In two RCTs18,19 where
T. tonsurans was the most commonly isolated
organism, griseofulvin at doses of 10–20
mg/kg/day18 and 250–500 mg/day19 were
compared with ketoconazole 3·3–6·6 mg/
kg/day18 and 200 mg/day,19 for 12 and 6 weeks,
respectively. There were no statistically
significant differences between the mycological
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cure rate of the two drugs. Cure rates in the
griseofulvin groups at the end of treatment were
96%18 and 57⋅1%.19 A small RCT20 of 47 children
compared griseofulvin 350 mg/day for
6 weeks with ketoconazole 100 mg/day for
6 weeks in inflammatory tinea capitis
(T. mentagrophytes and M. canis). At the end of
treatment, 80% and 100% of children
respectively had improved clinically, but no
mycological data were reported. An RCT of
unknown blinding21 done in 63 children where
Trichophyton spp. predominated, compared
griseofulvin 15 mg/kg/day with ketoconazole
5 mg/kg/day, each given as a single daily dose,
and treatment stopped when there was complete
cure or after 6 months. After 8 weeks’ therapy
92% of the patients given griseofulvin had
complete cure of their infection compared with
only 59% of ketoconazole-treated patients. After
12 weeks 96% of griseofulvin patients were
mycologically cured compared with 74% of the
ketoconazole-treated group. Hair sample
cultures took significantly longer to become
sterile in ketoconazole-treated (median 8 weeks)
than in griseofulvin-treated (4 weeks) patients.

Versus itraconazole
I found one RCT22 done in 34 children where the
majority of fungal organisms were M. canis,
comparing 6 weeks of ultramicrosized
griseofulvin 500 mg/day and itraconazole
100 mg/day and a follow up of 14 weeks that
showed a complete cure rate of 88% for the two
drugs.

Versus terbinafine
I found four RCTs. A double-blind RCT23

compared 140 children from Pakistan, of whom
87 had T. violaceum tinea capitis. They were
treated with either terbinafine (by weight) for
4 weeks or with griseofulvin 6–12 mg/kg/day for
8 weeks. After 12 weeks, 93% of the terbinafine

group were completely cured compared with
80% of the griseofulvin group; not a significant
difference. A double-blind RCT24 evaluated 50
children from Peru, 74% of whom had T.
tonsurans infections. Half were treated with
terbinafine according to weight, for 4 weeks plus
4 weeks with placebo; the other half received
microsized griseofulvin according to weight for 8
weeks. After 8 weeks of treatment, complete
cure was noted in 76% of the griseofulvin group
and in 72% of terbinafine group, but 4 weeks
later the complete cure rate increased to 76% in
the terbinafine group but in the griseofulvin
group it had fallen to 44%, a statistically
significant difference. In a large RCT,25 T.
tonsurans accounted for 77% of the terbinafine
group and 88% of the griseofulvin group;
Microsporum spp. accounted for 14% of both
groups. The RCT compared 8 weeks of
griseofulvin suspension 10 mg/kg/day with 4
weeks of terbinafine. Complete cure rates at
week 24 were 64% with terbinafine and 67% with
griseofulvin – no significant difference. However,
there was a trend to better responses in
Microsporum spp. infections with 8 weeks of
griseofulvin than with 4 weeks of terbinafine. In
another RCT26 the complete cure rate at the final
follow up visit (week 12) was 74% in the group
treated with 8 weeks’ ultramicrosized
griseofulvin, compared with 78% of the group
treated with 4 weeks’ terbinafine, with no
significant differences between M. canis and
Trichophyton spp. infections.

Drawbacks
Two patients had nausea and intense stomach
ache with severe vomiting at weeks 2 and 4
of treatment and required discontinuation of
therapy.22 One griseofulvin-treated patient
showed a two fold increase in serum alanine
aminotransferase and aspartate aminotransferase
after 3 weeks of treatment but values returned
to normal at the following weekly clinic visit.20
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The following adverse events have been
described as of uncertain relationship with the
study drug: skin infections, skin infestations,
raised hepatic enzymes, raised triglycerides,
raised uric acid, anaemia, eosinophilia,
leucocytosis and granulocytopenia.26,27 In the
largest RCT,25 a total of 52 adverse events were
detected in 27 patients in the griseofulvin group
and including abdominal discomfort and
vomiting. None was rated as severe but one
patient was withdrawn from the study because of
abdominal pain, headaches and vomiting. In
other studies no, or no significant, adverse
effects were reported.18,19,21,23,24

Comment
A study published as an RCT28 was excluded
because it was still in progress and the codes
about concealment of randomisation had not yet
been broken. Another study described as an
RCT29 was excluded because it gave no separate
clinical and mycological data for each group. I
found two RCTs27,30 that were duplicate
publications of other studies.23,24 I think that all the
other studies included are relevant in showing the
efficacy of griseofulvin for tinea capitis, even
though the definition of cure varies from study to
study, and some investigators carefully follow
microbiological findings, whereas others place
greater emphasis on clinical response. The high
patient dropout rate in most of the studies may
have masked the improvement in griseofulvin
groups as those who achieve cure may have less
incentive to attend follow up visits. It will also
have reduced the power to detect a difference
between the groups, indicating that griseofulvin
may be even more effective. Duration of follow up
varies from study to study (6–24 weeks) and only
RCTs with long-term follow up can show the
relapse rates, which are very important in
determining therapeutic efficacy. Five of nine
studies were supported by the pharmaceutical
industry.18–20,22,25

Ketoconazole versus griseofulvin
Data from some RCTs.18,21 indicate that
ketoconazole may require a longer course of
therapy than griseofulvin and it had no better
cure rates. However, while ketoconazole is
associated with rare but important hepatic and
endocrine adverse events, none of these were
noted in the paediatric studies described.
Because oral itraconazole now exists and the
safety of long-term use of oral ketoconazole is
uncertain, I have not considered the latter further
as a treatment of choice in children with tinea
capitis. Three18–20 of the four RCTs with
ketoconazole described in Table 34.1 were
supported by companies producing this drug. 

Implications for practice 
There is good evidence to support the use of
griseofulvin to treat tinea capitis caused by
T. tonsurans, M. canis, T. mentagrophytes and
T. violaceum. Overall, griseofulvin is considered
to be safe in children. On the basis of the RCTs
described, the recommended dosage regimen
for children is continuous therapy with tablets or
suspension, adjusted according to patient
weight (10–20 kg: 125 mg/day; 20–40 kg:
250 mg/day; >40 kg: 500 mg/day) for 6–8 weeks,
including microsized and ultramicrosized
preparations. Other advantages of griseofulvin
are that it is inexpensive and that the suspension
allows accurate dosage in children. As far as I
know it is licensed for tinea capitis in most
countries.30

Terbinafine
Moderate RCT evidence indicates that
terbinafine at doses of 62·5–250 mg/day
(according to body weight) for 2 weeks in
T. violaceum infections and for 4 weeks in
T. tonsurans infections, is effective and safe for
the treatment of Trichophyton spp. tinea capitis.
A few RCTs (limited evidence) suggest that
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longer therapeutic regimens of 6 weeks may be
necessary to treat Microsporum spp. infections.

Efficacy
I found no systematic reviews but five RCTs
comparing terbinafine with other oral antifungals
in tinea capitis (Table 34.1). 

Versus griseofulvin
I found four RCTs. A double-blind RCT23,27

compared 140 children from Pakistan, 87% of
whom had T. violaceum infection. They were
treated with either terbinafine 62·5–250 mg/day
by weight for 4 weeks, or with griseofulvin,
125–500 mg/day according to patient’s weight,
for 8 weeks. Four weeks after the conclusion of
the study 93% of the terbinafine group were
completely cured, compared with 80% in the
griseofulvin group, a statistically non-significant
difference. A double-blind RCT study24,30

evaluated 50 children from Lima, Peru, 74% of
whom had T. tonsurans infection. Half received
terbinafine, 62·5–250 mg/day for 4 weeks, the
other half griseofulvin, 125–500 mg/day for
8 weeks; dosage was according to body weight.
At the end of week 8, 76% of the terbinafine
group and 80% of the griseofulvin group showed
complete cure. However, 4 weeks later the 76%
cure rate in the terbinafine group was sustained,
whereas in the griseofulvin group the cure rate
had decreased to 44%. An RCT26 compared
ultramicrosized griseofulvin for 8 weeks with
terbinafine for 4 weeks, both dosed according to
body weight. At the final follow up visit at week
12, 88% of the terbinafine-treated group was
mycologically cured, compared with 91% of the
griseofulvin-treated group; complete cure was
reported in 78% and 74% of patients,
respectively. Trichophyton spp. and M. canis
responded similarly to terbinafine. A large RCT25

compared griseofulvin suspension 10 mg/kg/day
for 8 weeks with terbinafine for 4 weeks.
T. tonsurans infection accounted for 65% of the

terbinafine group and 73% of the griseofulvin
group; 14% of each group had Microsporum
spp. infection. At week 24, 4 weeks of terbinafine
(complete cure rate: 64%) was at least as
effective as 8 weeks of griseofulvin (complete
cure rate: 67%). However, the Microsporum spp.
infections tended to do better with 8 weeks of
griseofulvin than with 4 weeks of terbinafine. 

Versus itraconazole
One RCT32 compared 2-week courses of
terbinafine, 62·5–250 mg, and itraconazole,
50–200 mg (both according to weight). Twelve
weeks after the start of treatment, 78% and 86%
patients were completely cured in the terbinafine
and itraconazole groups, respectively. T.
violaceum was the major pathogen in both
groups, and there were no Microsporum spp.
infections. 

Different terbinafine regimens compared
I found four RCTs (Table 34.1). One RCT33

compared 1, 2 and 4 weeks of terbinafine
therapy, 62·5–250 mg according to weight. The
cure rate was 74% after 1 week of therapy, 80%
after 2 weeks and 86% after 4 weeks. However,
this study included no griseofulvin control group;
71% of patients had T. violaceum infections. A
second RCT34 compared 1, 2 and 4 weeks of
terbinafine, 62·5–250 mg according to weight, in
79 children and three adults with T. tonsurans
and M. ferruginieum tinea capitis. At week 12,
the complete cure rate was 33·3% in the 1-week
therapy group, 42·9% in the 2-week therapy
group and 63% in the 4-week group. An RCT35

published in two additional abstracts,36,37

compared 1 and 2 weeks of terbinafine,
62·5–250 mg according to weight. At week 12 of
follow up, in Trichophyton spp. infections the
complete cure rate was 56% with 1 week of
therapy and 86% with 2 weeks, but acceptable
cure rates in M. canis infection were achieved
only after an additional 4 weeks of treatment. An
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RCT38 of 107 children with mainly M. canis tinea
capitis compared 1, 2 and 4 weeks of
terbinafine, 125–250 mg/day according to
weight. At week 12, the mycological cure rate
was 49% with only 1 week of therapy, 61% with 2
weeks and 70% with 4 weeks.

Drawbacks
In the RCT comparing itraconazole with
terbinafine,32 fever, body aches and vertigo
occurred in one patient in the terbinafine group,
but no patient showed any significant
haematological or biochemical change. In some
RCTs tolerability was reported as good, or as no
or few adverse events of uncertain relationship or
of no relationship.23,24,27,30,36 Cases of tonsillitis,
cutaneous infestations, raised hepatic enzymes,
raised triglycerides and eosinophilia,23,27 and
mild elevated triglycerides of uncertain drug
relationship26 have been reported. Fifty-seven
adverse events (pruritus, urticaria, skin scaling)
were reported by 36 patients and four patients
were withdrawn from a study because of adverse
events (vomiting, dizziness, urticaria and weight
loss).25 The following adverse events were
reported in an RCT comparing different
regimens of terbinafine23: headache, raised
hepatic enzymes, raised triglycerides,
eosinophilia and leucocytosis in the 1-week
terbinafine group; raised hepatic enzymes and
eosinophilia in the 2-week terbinafine group;
raised hepatic enzymes, raised triglycerides,
eosinophilia and leucocytosis in the 4-week
terbinafine group. The following adverse events
were reported in another RCT comparing
different regimens of terbinafine38: mild pruritus
and mild constipation in the 1-week terbinafine
group; mild headache and nausea in the 2-week
terbinafine group; mild urticaria, labial oedema,
mild constipation; moderate loss of appetite,
mild diarrhoea, mild nausea and moderate/
partial loss of taste (recovered within 8 weeks) in
the 4-week terbinafine group. Other RCTs
comparing different regimens of terbinafine

reported35–37: abdominal pain (mild to moderate),
epistaxis (mild to moderate), lack of appetite,
headache and facial oedema (severe), coughing
and fever (mild to moderate) in the 1-week
terbinafine group; abdominal pain, fatigue,
nausea, dyspepsia, headache and fever in the 2-
week terbinafine group. One additional patient
reported lack of appetite and gastroenteritis only
during the additional 4-week treatment period.

Comment
I excluded one study that was still in progress.28

Another29 was excluded because it gave no
separate clinical and mycological data for each
study group. I found a study reported as an
RCT29 in a group of New Zealand patients with
mainly M. canis infections. The authors
concluded that 4 weeks of terbinafine was
as efficacious as 8 weeks of griseofulvin
treatment, using topical econazole cream and
ketoconazole shampoo as adjunct therapy.
However, complete clinical and mycological
data for study end and follow up time points were
not provided. One RCT27 was presented as a
duplicate publication.23 The manufacturer of
terbinafine has been involved in most of the
RCTs. Some uncontrolled studies have found
oral terbinafine at higher doses or over 6–8
weeks to be effective in the treatment of M. canis
tinea capitis and well tolerated.13 Definition of
cure varies from study to study: some
investigators follow microbiological findings,
others place greater emphasis on clinical
response. High dropout rates in some studies
may artificially decrease the response rate, as
those who are cured may be lost to follow up.

Implications for practice 
Good evidence supports the use of terbinafine
for treating T. tonsurans tinea capitis in children,
and fair evidence supports its use in M. canis
tinea capitis. Terbinafine has the advantage over
griseofulvin of producing good results in a
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shorter time, making patient compliance less a
problem. An important disadvantage is that it is
available only in tablet form – there is no
suspension. According to RCTs, the
recommended regimen in children with tinea
capitis is continuous therapy once daily for 4
weeks with dosage according to body weight:
62·5 mg/day for children weighing 10–20 kg;
125 mg/day for 20–40 kg; 250 mg/day for those
weighing over 40 kg. M. canis infections may
require treatment for 6–8 weeks. Terbinafine is
not licensed for this indication in children in some
countries.

Itraconazole
Limited RCT evidence shows that oral
itraconazole at doses according to the patient’s
weight (<20 kg: 50 mg/day; >20 kg: 100 mg/day)
for 2–6 weeks is effective and safe for tinea
capitis caused by T. violaceum (2 weeks of
treatment) and M. canis (6 weeks of treatment).
Only observational data suggest that
itraconazole may be effective against T.
tonsurans infections.

Efficacy
Two RCTs have compared itraconazole with
other oral antifungals (Table 34.1). 

Versus griseofulvin
A double-blind RCT of 35 patients mostly
infected with M. canis, compared 6 weeks’
itraconazole, 100 mg/day, with 6 weeks’
griseofulvin, 500 mg/day.22 At the 14-week follow
up they showed the same complete cure rate –
88%. 

Versus terbinafine
A double-blind RCT of 60 patients with
predominantly T. violaceum tinea capitis
compared 2 weeks’ itraconazole with 2 weeks’
terbinafine.32 After 2 weeks the complete cure

rates in the two groups differed little: 86% in the
itraconazole group versus 78% in the terbinafine
group. 

A non-randomised trial39 compared 15 children
(9 with M. canis and 6 with T. violaceum
infections) treated with 50 mg itraconazole versus
56 children (38 with M. canis, 18 with other
Trichophyton and Microsporum spp. infections)
treated with 100 mg itraconazole orally, as
capsules, once daily for a minimum of 4 and a
maximum of 8 weeks. Two months after the final
dose the mycological cure rates were 60% in the
of 50 mg group and 89% in the 100 mg group.

I found nine uncontrolled studies, with more than 10
patients, conducted with different therapeutic
regimens of itraconazole.40–48 Some studies used
continuous treatment (50–100 mg/day or
5 mg/kg/day for 3–11 weeks) with capsules40,42, 46–48

or oral solution41 and others used pulse therapy
(3–5 mg/kg/day for 1 week a month with a
maximum of 3–5 pulses) with capsules43,45 or oral
solution.44 Complete cure rates ranged from 81%
to 100%; causative fungi were T. tonsurans and
M. canis. One study46 found a complete cure
rate of only 40% in children infected with T.
tonsurans.

Drawbacks
Transient gastrointestinal side-effects are the
most frequently reported and rarely a reversible
increase in serum aminotransferase. In the RCT
comparing itraconazole with griseofulvin22 two
patients on griseofulvin stopped therapy
prematurely because of nausea and intense
stomach ache with severe vomiting that
occurred in weeks 2 and 4 of treatment and
subsided after the withdrawal of griseofulvin. In
the RCT comparing itraconazole with
terbinafine,32 two patients in the itraconazole
group reported with urticaria. Other studies have
noted: a papular skin eruption not clearly related
to treatment with itraconazole,39 minor
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gastrointestinal disturbances,41,44,46,47 headache,46

epistaxis and seizure (not drug related),46 and
“tired legs”.48

Comment
The methods of randomisation and blinding were
not clearly described in either RCT.22,32 No
intention-to-treat analysis was done in these
studies but the dropout rates were 3/3522

and 5/60.32 One of the RCTs22 was funded by
the manufacturer of itraconazole. In one
uncontrolled study46 that reported a complete
cure rate of 40%, the high dropout rate of 54%
may have artificially decreased the response
rate because those who are cured may be less
likely to return for follow up. I found much
information from uncontrolled studies but
additional RCTs comparing itraconazole with
other antifungals are clearly needed.

Implications for practice
Fair but still limited evidence supports the use of
itraconazole for the treatment of tinea capitis in
children caused by M. canis, T. violaceum and
T. tonsurans. On the basis of limited evidence,
the recommended dosage for itraconazole for
tinea capitis in children is 100 mg/day or dose
adjusted to body weight, for 6 weeks in M. canis
and for 2 weeks in T. violaceum infections.
Uncontrolled studies suggest that shorter or
pulse regimens may also be useful.

Fluconazole
Limited evidence (mostly observational)
suggests that fluconazole continuously at
6–8 mg/kg/day for 3 weeks or intermittently at
6–8 mg/kg/week for 4–8 weeks is effective and
safe for treating T. tonsurans and M. canis tinea
capitis in children.

Efficacy
I found no RCTs comparing fluconazole with
griseofulvin or other systemic antifungals for

tinea capitis. A small RCT49 comparing various
doses of fluconazole (1·5, 3·0 and 6 mg/kg/day)
for 20 days in the treatment of T. tonsurans tinea
capitis showed a complete cure rate of 25% in
the 1.5 mg group, 60% in the 3 mg group
and 89% in the 6 mg group (Table 34.1). I found
three uncontrolled studies of fluconazole in at
least 20 patients50–52; M. canis and T. tonsurans
were the main causative fungi. Mycological cure
rates ranged from 88% to 100%. These studies
used intermittent therapy: 6 mg/kg/day for
2 weeks followed after 4 weeks and if indicated
by an extra week of treatment at the same dose50;
6–8 mg/kg/week for 4–8 weeks52 and 8 mg/kg/
week for 8–12 weeks.51

Drawbacks
Only mild reversible gastrointestinal complaints
and asymptomatic and reversible elevated liver
function tests were noted.51

Comment
Studies are needed to compare fluconazole with
other antifungals and to determine proper dosing
and duration of therapy. The only RCT I found
was very small.49 Two studies were supported in
part by the manufacturer.50,51

Implications for practice
There is no good evidence to recommend a
dosage regimen with fluconazole for tinea capitis
in children. Observational studies suggest that
continuous 6 mg/kg/day for 3 weeks or
intermittent 6–8 mg/kg/week for 4–8 weeks may
be effective. Fluconazole is not licensed for this
indication in children in some countries. 

What are the effects of topical treatment of
tinea capitis in adults and children?

Adjunctive topical therapy has been used
together with oral antifungal treatment to
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eradicate the fungi from the infected site,
decrease spread to other people and to speed
the cure. Various topical agents are available for
adjunctive therapy.53

Shampoos
There is moderate RCT evidence that the
addition of biweekly shampooing with selenium
sulphide substantially reduces the period of
active shedding. However, some evidence
indicates that topical treatment is not useful to
treat tinea capitis.

Efficacy
An RCT54 reported that 75% of griseofulvin-
treated patients with uncomplicated T. tonsurans
tinea capitis had sterile hair sample cultures
4 weeks after initiation of griseofulvin. By
contrast, 94% of patients who received
griseofulvin together with biweekly selenium
sulphide shampoos had sterile hair cultures at 4
weeks. Another RCT55 of 54 patients receiving
griseofulvin 15 mg/kg/day for T. tonsurans tinea
capitis, compared selenium sulphide 2·5% lotion
or 1% shampoo with a bland non-medicated
shampoo. Patients were observed every 2 weeks
until they were clinically and mycologically
cured. The selenium sulphide products were
statistically superior to the non-medicated
shampoo for time required to eliminate shedding
and viable fungi. However, no difference was
noted between the two selenium products. 

I found an RCT56 performed in a very depressed
area of Africa where griseofulvin is not generally
available. It compared 6 weeks of miconazole
cream with 6 weeks of Whitfield’s ointment (6%
benzoic acid plus 3% salicylic acid) in T.
violaceum and M. audouinii tinea capitis and
found no significant cure rates. A small open
study57 of children with T. tonsurans tinea capitis
treated solely with 2% ketoconazole shampoo
daily for 8 weeks reported a clinical cure in 93%

but at 6-month follow up only 33% showed a
mycological cure and remained cured during the
1 year follow up. 

Drawbacks
No adverse events were reported.

Comment
RCTs of adjunctive therapy were described as
randomised, but did not adequately describe
the method and were not blinded.54,55 One of the
studies was supported by Janssen, the
manufacturer of the ketoconazole shampoo.57

Implications for practice
Some evidence supports the use of adjunctive
topical therapy of tinea capitis with antifungal
shampoos (for example 1% selenium sulphide
shampoo) for reducing the time of cure and for
decreasing spread of infectious fungi to other
persons.

In children with inflammatory tinea capitis
(kerion) does an oral antifungal plus a
corticosteroid lead to faster cure and
complete hair regrowth than an oral antifungal
alone?

Corticosteroids
Moderate RCT evidence indicates that the use of
oral or intralesional corticosteroids as adjunctive
therapy with griseofulvin for inflammatory tinea
capitis (kerion) does not lead to additional or
faster improvement.

Efficacy
Three RCTs showed no evidence that the use of
oral58,59 or intralesional60 corticosteroids as
adjunctive therapy with oral griseofulvin in
inflammatory tinea capitis (kerion) results in
additional or faster improvement of kerion. One
RCT60 of 30 children with T. tonsurans tinea
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capitis showed that intralesional injection of
corticosteroid combined with oral griseofulvin is
no better than griseofulvin alone for treatment of
kerion and found no significant differences in the
time to negative culture, time of onset of new hair
growth, complete regrowth of hair or time to
scalp clearing. In this study all patients were
instructed to shampoo their hair with 1%
selenium sulphide twice weekly for 3 weeks. Two
RCTs58,59 using oral corticosteroids showed no
additional benefit in terms of improvement,
reduction in the severity of clinical signs or
pathogen eradication. 

Drawbacks
No adverse events were noted. In particular no
patient had post-therapy alopecia, permanent
scarring or biochemical evidence of hepatic
dysfunction.60

Comment
One RCT60 described the method of
randomisation using a table of random numbers,
but was not blinded. Triamcinolone acetonide,
2·5 mg, was used in this study, but whether
larger doses of steroid might be effective
remains unknown. The other two RCTs58,59 were
described as randomised but only one59 was
double blind). In this latter RCT, scaling and
pruritus were eliminated more quickly in the
group that used erythromycin and prednisone in
addition to griseofulvin but the authors think this
may have been due to the smaller volume of the
kerions in this group rather than the effects of
therapy, so that the patients became symptom
free sooner.

Implications for practice
Addition of corticosteroids to oral antifungals is
unlikely to be useful. Fair evidence supports the
rejection of the use of oral or intralesional
corticosteroids as adjunctive therapy for
inflammatory tinea capitis (kerion).

Carrier state is defined as the individuals with no
signs or symptoms of tinea capitis but from
whom scalp positive cultures can be isolated.1

Strategies for management of the carrier state
include: preventive treatments such as
fungicidal shampoos, decontamination of
objects that come into contact with the scalp,
education programmes for children to avoid
sharing of objects that can spread tinea capitis
to others (such as caps, combs and toys) and
shaving of hair.

There is no RCT evidence for optimal
management of symptom-free carriers. 

Efficacy
I found no systematic reviews and no RCTs
about the impact of the strategies for
management of the asymptomatic carrier state.
A non-randomised study61 compared different
shampoos in carriers and found that povidone-
iodine shampoo produced a cure rate of 94%,
compared with 47% with econazole shampoo,
50% with selenium sulphide 2·5% shampoo and
50% with a control shampoo.

Drawbacks
None were reported.

Implications for practice
The effectiveness is unknown. Although it is
agreed that decontamination of objects that
come into contact with scalp, education
programmes for children and avoidance of
sharing of objects can reduce the spread of
fungal infections,1 I found no good evidence to
support this. Limited evidence supports the
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regular use of antifungal shampoos in controlling
the carrier state of populations at risk. Povidone-
iodine shampoo may be the most suitable for
prophylaxis.

Key points

Systemic antifungal therapy
for tinea capitis in children

• RCT evidence suggests that griseofulvin
for 6–8 weeks is effective and safe for tinea
capitis. 

• The best evidence available also suggests
that terbinafine, itraconazole and
fluconazole can cure most patients with
tinea capitis with a shorter course of
therapy. 

• All these drugs have good safety profiles in
children. 

• Regional as well as dermatophyte species
variation may play an important role in the
response rate, and may determine what
dosage regimens are recommended. 

• RCT evidence indicates that terbinafine for
4 weeks is effective and safe for treating
Trichophyton spp. tinea capitis. 

• Some RCTs suggest that longer ferbinafine
therapeutic regimens of 6 weeks are
necessary to treat Microsporum spp.
infections.

• Some RCT evidence suggests that oral
itraconazole for 2–6 weeks is effective and
safe to treat tinea capitis in children. 

• Limited, mostly observational, evidence
suggests that fluconazole for 3–6 weeks is
effective and safe for treating tinea capitis
in children. 

Adjunctive therapy for tinea capitis
in adults and children

• Some RCT evidence suggests that
antifungal shampoos can reduce the
period of active shedding in patients
treated with oral antifungals. 

• Existing RCT evidence indicates that
corticosteroids used with griseofulvin for
inflammatory tinea capitis (kerion) give no
additional or faster improvement.
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Background
Definition
The term candidiasis or candidosis covers a
number of clinical diseases caused by infection
with the yeast Candida albicans or, on occasion,
by other yeasts of the genus Candida. Infections
most often affect the intertriginous areas of the
skin as well as the mouth and gut, although
under certain circumstances may become
systemic and involve internal organs.

Incidence/prevalence
The gut is the major reservoir for Candida
yeasts, without causing clinical disease.
Newborn babies are normally not colonised.
Follow up studies showed that the most
important and rapid route of colonisation is from
mother to child.1 Among the elderly, 36–78% are
colonised with Candida; denture wearing,
smoking and poor oral hygiene are risk factors
for the presence of the yeasts.2 The incidence
and prevalence of cutaneous Candida infections
in the general population is unknown, nor is the
frequency of clinically manifest oral or genital
candidiasis. 

Aetiology
It is generally believed that yeast colonisation of
the mouth or the gut is not by itself a disease.
Under certain circumstances, however, the
aggressive potential of the yeast increases and
defined diseases occur. Intensive chemotherapy,
immunosuppressive drugs, HIV infection and

35
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Figure 35.1 Characteristic intertriginous Candida
infections of the skin
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other diseases that cause immunosuppression,
for example diabetes mellitus, and being
overweight contribute to this problem.3

The causative agent C. albicans and other less
pathogenic yeasts of the genus Candida are a
heterogeneous collection of yeast species that
do not produce ascospores or teliospores. The
morphological feature of this group of yeasts
(with the exception of C. glabrata) is the capacity
to form pseudomycelia. C. albicans alone is
suggested to be the causative agent in 85–90%
of clinically manifest infections.4

Candida infections of the skin most often affect
the intertriginous folds of the genitocrural, as well
as the submammary and subaxillary areas.
These “intertrigos” have a erythematous moist
appearance, sometimes with removable white
smear, and characteristically with single
erythematous satellite vesicopustules at the
periphery. Interdigital Candida infections occur
on the feet and, especially in workers with high
exposure to humidity, on the hands. Nails can
also be infected. Candida is one major cause of
diaper dermatitis in infants. 

Oral clinically manifest Candida infections may
occur as pseudomembranous, atrophic or
hyperplastic candidosis. Black hairy tongue and
the so-called perleche of the lateral lips are other
typical oral manifestations.

Other conditions such as seborrhoeic eczema
as well as general weakness and other ill-defined
symptoms, the so-called Candida hypersensitivity
syndrome, have been associated with gut
colonisation by yeasts. However, formal proof of
the relevance of any of these conditions to
colonisation by Candida is lacking.5

Diagnosis
Diagnosis of Candida infection can be rapidly
confirmed by direct microscopic examination of

smears or potassium-hydroxide-pretreated skin
scrapings. Further confirmation can be achieved
by a prompt inoculation on a Sabouraud’s agar.
Subspecies are subsequently identified by
inoculation in selective agars such as rice agar.

Aims of treatment and relevant outcomes
Treatment normally aims at complete relief of any
symptoms caused by the yeasts. On the skin,
cultures should be negative for the presence of
Candida yeasts after treatment. Apart from
controlled studies, however, the latter is proved
in only a minority of patients. Possible outcomes
of any studies are therefore complete clearing of
the clinical manifestations and/or (repeated)
demonstration of the lack of Candida yeasts in
the appropriate specimen. 

QUESTIONS

Does prophylactic therapy against yeasts
make sense?

Very-low-birth-weight infants
One RCT investigated 103 babies weighing less
than 1500 g treated with fluconazole, 6 mg/kg,
and found candidal rectal colonisation from day
14 to day 56 after birth in 15% of the drug-treated
and 46% of the placebo-treated babies. The
treatment was safe and no fluconazole-resistant
Candida strains occurred during the study.6

Haematological malignancies
In one randomised controlled trial (RCT)
comparing different treatment modalities,
itraconazole (oral solution) was compared with
fluconazole for antifungal prophylaxis.7 Adults
with haematological malignancies receiving
chemotherapy or bone marrow transplants were
randomly allocated itraconazole solution,
5 mg/kg/day, or fluconazole suspension,
100 mg, from before the onset of neutropenia
until neutrophil recovery or suspected fungal
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infection. More proven systemic fungal infections
occurred with fluconazole (four Aspergillus, one
C. tropicalis and C. krusei) than with itraconazole
(one C. albicans) and more of these were fatal
(four versus none). Significantly more cases of
proven aspergillosis occurred with fluconazole
than with itraconazole (six versus none).7

In a non-randomised Bulgarian study, 69
patients with haematological malignancies and
neutrophil count below 1 × 109/litre received oral
fluconazole, 150 mg every other day. The
incidence of mycotic infections was lower in the
patients on antifungal prophylaxis compared
with patients who received no prophylaxis. Most
of the clinically and/or microbiologically verified
infections were superficial oropharyngeal (61%)
or oesophageal infections (22%), or single cases
of skin, genital or rectal infections. C. albicans
was isolated in 85% of the cases.8

An RCT compared fluconazole, 400 mg/day,
with placebo in patients after bone-marrow
transplantation treated for up to 75 days.
Systemic fungal infections were found in 10 (7%)
of 152 fluconazole-treated patients and in 26
(18%) of 148 placebo-treated patients
(P = 0·004). No C. albicans infections occurred
in fluconazole recipients, compared with 18 in
placebo recipients (P<0·001) and no significant
increase in infection with Candida species other
than C. albicans. Fluconazole also significantly
reduced the incidence of superficial fungal
infections (P<0·001), fungal colonisation
(P = 0·037) and empiric amphotericin B use
(P = 0·005). Fluconazole recipients were more
likely to survive: 31 of them died up to day 110
after transplantation, compared with 52 among
the placebo recipients (P = 0·004).9 Fluconazole
toxicity was well manageable.

Critically ill patients
In a study of 292 critically ill adult surgical and
trauma patients, admitted to hospital for at least

48 hours, patients were randomised to no
antimycotic therapy, clotrimazole, 10 mg three
times a day, ketoconazole, 200 mg/day or
nystatin, 2 000 000 units 6-hourly. In this group
treatment with three or more antibiotics, APACHE
II >10, and ventilatory support for more than 48
hours significantly predicted yeast colonisation
and sepsis. The four groups did not differ
significantly with regard to yeast colonisation
(23%, 18%, 12% and 15%, respectively), yeast
sepsis (3%, 1%, 2% and 7% respectively), or
mortality (15%, 14%, 6% and 20% respectively).10

In another group of ill high-risk surgical patients,
an RCT on 49 patients revealed candidiasis
in two patients who received intravenous
fluconazole 400 mg/day and in seven patients
who received placebo (P = 0·06). Fluconazole
was well tolerated, and adverse events occurred
at similar frequencies in both treatment groups.11

An RCT addressed the safety and efficacy of
fluconazole therapy in 143 liver-transplant
recipients. Seventy-six patients received oral
fluconazole, 100 mg/day, and 67 received
nystatin 4 ×106 units/day) for the first 28 days
after transplantation. Candida colonisation
occurred in 25% and 53% of patients in the
fluconazole and nystatin groups, respectively
(P = 0·04), and 13% and 34% of patients
respectively had Candida infections (P = 0·022).
Of these patients, 10·5% in the fluconazole
group and 25·3% in the nystatin group had
superficial Candida infections (P = 0·024).
Invasive candidiasis developed in two patients in
the fluconazole group (2·6%) and six in the
nystatin group (9·0%) (P = 0·12). No increased
hepatotoxicity, ciclosporin interaction or
emergence of clinically relevant resistant
Candida strains was attributable to fluconazole.12

HIV infection
A randomised unblinded study compared
clotrimazole troches with oral fluconazole in



92 patients with manifest HIV infection. One-year
clinical cure rates were similar with fluconazole
(96%) and clotrimazole (91%), but mycological
cure was better with fluconazole (49%) than
clotrimazole (27%). Fluconazole resistance in C.
albicans occurred most often in patients who
had low CD4 counts.13

In a placebo-controlled RCT of nystatin in the
prevention of oral candidosis in 128 HIV-infected
men, a multivariate proportional hazards model
showed that four factors were significant
(P<0·001) in predicting time to oral candidiasis:
nystatin treatment (hazard ratio 0·59), history of
oral candidiasis (3·58), C. albicans carriage
(2·79), and CD4 count at randomisation (0·65). In
this small group of patients, nystatin appeared to
delay the onset of oral candidiasis. Patients with
CD4 counts <200 who carried C. albicans and
who had a history of oral candidiasis were most
likely to benefit from antifungal prophylaxis. No
severe side-effects were reported.14

Another study investigated 323 women with HIV
infection and CD4+ cell counts of 300 cells/mm3 or
less. Patients received fluconazole, 200 mg/week,
or placebo. Crossover to open-label fluconazole
treatment was permitted after two episodes of
infection. After a median follow up of 29 months,
72 of 162 patients receiving fluconazole and 93
of 161 patients receiving placebo had at least
one episode of candidiasis (P<0·001). Weekly
fluconazole was effective in preventing
oropharyngeal and vaginal candidiasis but not
oesophageal candidiasis. Fluconazole resistance
occurred in less than 5% of patients in each group.
No severe side-effects were reported.15

What is the best treatment for cutaneous
candidosis?

Topical nystatin
Topical application of nystatin in zinc-containing
emollients is widely regarded as the “standard”

treatment for Candida infection of the skin.
However, there are no new controlled
randomised studies to underline this general
opinion. In studies primarily investigating newer
drugs, only one very small study compared the
new drug with the “standard” nystatin. This RCT
enrolled 20 patients (mean age 12 months;
range 1–48 months) with moderate-to-severe
diaper dermatitis who were treated with either
mupirocin ointment or nystatin cream applied to
the infected area 8 hourly or after every diaper
change for 7 days. In both groups the yeasts
were eliminated within 5 days in all subjects. The
authors attributed their impression of a better
clinical response to mupirocin to its broader
antimicrobial effect.16

Azole drugs
A number of RCTs have investigated the effect of
newer azolic drugs in different cutaneous
candidiasis variants. One RCT compared
sertaconazole 1% and 2% cream in 10 patients,
who used each for 28 days. Clinical, microscopic
and microbiological parameters were evaluated.
The cure was total for 19 out of the 20 patients,
demonstrating high efficacy. There were no
relapses of infection in any of the cured patients.
No local or general effects were recorded during
this trial.17

Another RCT enrolled 60 patients with culturally
proven dermatophytosis (47 patients) or
cutaneous candidosis (13 patients) in a double-
blind, randomised study to compare the efficacy
and tolerability of flutrimazole 1% cream with
ketoconazole 2% cream, applied once daily for 4
weeks. Both groups of patients and distribution
of target lesions were similar. The clinical results
at the end of treatment were similar in both
groups. The proportion of patients with negative
microscopy and culture after 4 weeks of
treatment was 70% in the flutrimazole group and
53% in the ketoconazole group; seven
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ketoconazole-treated patients (23%) compared
with two flutrimazole-treated patients (6·6%)
remained asymptomatic carriers (clinically cured
with positive cultures).18

A larger recent RCT included infants age 2–13
months with diaper rash who were treated with
either 0·25% miconazole nitrate (101 patients) or
ointment base (101 patients) for 7 days. Both
treatment groups improved, but patients
receiving miconazole had significantly fewer
rash sites and lower mean total rash scores on
days 5 and 7 (P<0·001). In the miconazole
group, improvement was greatest among those
with moderate or severe diaper dermatitis at
baseline and among patients whose baseline
rashes were positive for C. albicans. Treatment
with miconazole was as safe as with ointment
base alone.19

An experimental study using an ex vivo system to
evaluate fungal growth on stratum corneum
strippings found a good antifungal effect of
itraconazole whereas terbinafine had only
marginal activity on Candida.20

Oral treatment
Regarding oral antifungal therapy, Stengel et al.
compared fluconazole, 150 mg once weekly,
with ketoconazole, 200 mg daily, in an RCT of
158 patients who had different forms of
dermatophytosis, including a few with cutaneous
candidiasis. Cure rates were similar in the
patients with cutaneous candidiasis (fluconazole
three of three, ketoconazole two of three).21

In a similar design, fluconazole, 150 mg once
weekly, was compared with 50 mg daily. The
results for cutaneous candidiasis at one month
were 100% (9/9) and 92% respectively. The
overall intention-to-treat analysis for all kinds of
treated fungal infections showed no significant
differences for the two regimens.22

A parallel, double-blind RCT evaluated the
effectiveness of nystatin pastilles (200 000 and
400 000 units) with placebo. Twenty-four
subjects were selected on the basis of clinical
signs of denture stomatitis and culture isolation
of Candida. Both dosages were found to be
effective after 7 and 14 days’ treatment,
significantly reducing or eliminating Candida
during active therapy, and 10 days after
cessation of treatment. Data from the 10-day
follow up, however, demonstrated reinfection
with the organism in most subjects.23

Another RCT evaluated the effectiveness of an
antifungal denture soaking solution (nystatin,
10 000 IU/ml) used as an adjunct to a nystatin
vaginal lozenge (100 000 IU/g), three times daily
for 7 days, compared with tap water in a group
of older chronically ill adults. Although the
clinical signs and symptoms of oral candidiasis
were resolved in all subjects, the presence of
Candida hyphae was detected in about 80% of
tissue and/or dentures. When compared with
tap water, the use of an antifungal denture
soaking solution produced no detectable
difference in the presence of C. albicans
hyphae over a 3-month period, but it did reduce
the rate of recurrence of clinical signs and
symptoms.24

A multicentre RCT by Murray et al. compared the
efficacy and safety of oral itraconazole solution,
200 mg once daily, and clotrimazole troches,
10 mg five times daily, in 162 (142 evaluable)
immunocompromised patients, mostly with AIDS.
At the end of treatment significantly more
patients in the clotrimazole group had negative
cultures and a clinical cure than in the
itraconazole group (53% versus 30%). Both
drugs were well tolerated.25
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What is the best treatment for oropharyngeal
candidosis?
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In another RCT a total of 167 HIV-infected
patients with oropharyngeal candidiasis
received 14 days’ therapy with either fluconazole
suspension, 100 mg once daily, or liquid
nystatin, 500 000 units four times daily. At day
14, 87% of the fluconazole-treated patients were
clinically cured, compared with 52% in the
nystatin-treated group (P<0·001). Fluconazole
eradicated Candida organisms from the oral
flora in 60%, compared with a 6% eradication
rate with nystatin (P<0·001). The fluconazole
group had fewer relapses noted on day 28 (18%
versus 44% in the nystatin group; P<0·001) but
this difference in relapse rates was no longer
evident by day 42.26

What is the best treatment for vulvovaginal
candidosis?

Topical treatment
In an early study, three days’ treatment with 2%
butoconazole vaginal cream was compared with
a 7-day regimen of 2% miconazole vaginal
cream in 271 women. After 30 days, 78% of the
butoconazole-treated patients and 80% of the
miconazole-treated patients remained free of
vulvovaginitis. No difference in clinical and
mycological cure or safety was found.27

In an RCT of prophylactic treatment, 38 of 42
patients (90·4%) who had achieved clinical cure
with clotrimazole, 500 mg vaginal suppositories,
continued to receive either 500 mg suppositories
once monthly or placebo. Only a modest effect of
the prophylactic regimen was evident.28

In another early placebo-controlled study, a single-
dose 500 mg clotrimazole vaginal suppository was
compared with placebo. After 7–10 days, Candida
was present in 21 (38%) of those treated with
clotrimazole and in 30 (75%) in the placebo group
(P<0·05). In questionnaires completed 4 weeks
later, however, half the women in each group
reported recurrence of vaginal symptoms.29

An interesting study investigated the relationship
between female genital candidiasis and Candida
colonisation of their partners. A total of 125
women experiencing an acute episode of
recurrent candidal vaginitis were enrolled.30 Oral,
penile and ejaculate cultures were also prepared
from their male sexual partners. The rates of oral
and rectal colonisation with Candida species in
the women were 36% (45/125) and 45%
(56/125), respectively. The male partners’ oral
cavities were positive in 23% (29/125) the penile
coronal sulcus in 16% (20/125) and seminal fluid
in 14% (18/125), respectively. In a follow up of
1 year, the clinical and microbiologic cure rate in
the study group was 72% (95/125). The rate of
relapse was not influenced by the treatment of
Candida colonisation of the female intestinal
tract, but the recurrence rate in the group with
treatment of the sexual partner was lower (16%
versus 45%, P = 0·0019).30 This is the first study
to show that treatment of the partner had an
effect whereas treatment of gut colonisation of
the females did not.

No difference could be detected between 1%
ciclopirox olamine and 0·8% terconazole vaginal
cream in the treatment of genital candidiasis in
170 women in a multicentre RCT. Despite higher
and not significantly different initial microbial and
clinical cure rates in both arms, at the end of
the follow up at day 42 the cure rates were
only 32·5% for ciclopirox and 31·5% for
terconazole.31

Newer studies have investigated the effect of
topical sustained-release creams. Dellenbach
et al. treated 183 women with a sertaconazole
300 mg suppository and 186 with an econazole
150 mg suppository in a multicentre, double-
blind RCT. The two groups did not differ in
the rate of clinical recovery (disappearance of
signs and symptoms) or mycological recovery
(negative culture) 1 month after the last
application (65·3 and 62·0%, respectively).32



Del Palacio et al. enrolled 124 patients who were
randomly allocated to receive single doses of
1%, 2% or 4% flutrimazole vaginal cream or
placebo. The percentages of patients cured at 4
weeks were 60·6% 78·0% and 81·6% with 1%,
2% and 4% cream, and 48·4% with placebo. The
differences in effectiveness between 2% and
4% flutrimazole and placebo were significant
(P = 0·01 and P = 0·003, respectively).Treatment
failure was significantly associated with isolation
of C. glabrata.33

Oral treatment
An early RCT compared oral itraconazole,
200 mg/day, with topical clotrimazole,
200 mg/day for 6 days, and with placebo in 95
patients. One week after the end of treatment
96%, 100% and 77% of the women, respectively,
were clinically cured. Mycological cultures were
negative in 73%, 95% and 32%. At 4 weeks no
differences were found between itraconazole
and clotrimazole. Side-effects were moderate
and manageable but, as expected, were more
frequent with itraconazole (nausea, headache)
than with the locally applied clotrimazole.34

In a similar study design, a single oral 200 mg
dose of fluconazole was not superior to daily
application of a terconazole 80 mg vaginal
suppository for 3 days.35 Another RCT compared
a single oral 150 mg dose of fluconazole with
7 days’ clotrimazole 100 mg vaginal suppository.
At the 35-day evaluation, 75% of both groups
remained clinically cured; 56% of the fluconazole
and 52% of the clotrimazole group were
considered therapeutic cures.36

In a more extended comparison in a recent RCT,
150 women with clinical and mycological vaginal
candidiasis received oral itraconazole, 200 mg
for 3 days, or a single oral 150 mg dose of
fluconazole or intravaginal clotrimazole,
100 mg/day for 6 days. The rates of clinical

effectiveness were 88%, 76% and 58%,
respectively, which was not statistically
significant.

What is the best therapeutic option for
Candida urinary tract infection?

Two newer RCTs deal with the problem of
candiduria. Potasman et al.37 compared the
efficacy of oral fluconazole (100 mg first day,
then 50 mg/day for 14 days) plus catheter
replacement with the efficacy of catheter
replacement alone. Fluconazole caused a more
rapid and an almost complete eradication of
funguria, but catheter replacement alone was
also followed by an 87–93% clearance of urinary
findings at follow up 8 weeks later.

Another RCT enrolled 316 consecutive
candiduric (asymptomatic or minimally
symptomatic) hospitalised patients treated with
fluconazole, 200 mg, or placebo daily for 14
days. In an intention-to-treat analysis, candiduria
cleared by day 14 in 79 (50%) of 159 patients
receiving fluconazole and 46 (29%) of 157
receiving placebo (P<0·001). Fluconazole
initially produced high eradication rates, but
cultures at 2 weeks showed similar candiduria
rates among treated and untreated patients.38

Thus, catheter replacement, if applicable, is the
primary choice in candiduria. Oral antifungal
treatment is acceptably safe but seems justified
only in symptomatic patients. 

What is proved about treatment of blood and
systemic Candida infections?

Three newer RCTs deal with the treatment of
blood and systemic Candida infections. One
compared amphotericin B, 0·5–0·6 mg/kg/day,
with fluconazole, 400 mg/day, as treatment for
candidaemia in 237 patients. The outcome was
similar: of the 103 patients treated with
amphotericin B, 79% were treated successfully,
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compared with 70% of the 103 patients treated
with fluconazole. The number of deaths did not
differ significantly. The species most commonly
associated with treatment failure was C.
albicans. Fluconazole caused less toxicity than
amphotericin B.39

A similarly designed German study of 72 patients
found equal overall treatment results, but less
toxicity with fluconazole than with amphotericin
B/5-flucytosine. The latter, however, was more
efficient in the treatment of Candida peritonitis
and mycological cure.40

Regarding the route of administration of
amphotericin B in critically ill patients with
Candida sepsis, one RCT found treatment with
amphotericin B in a lipid emulsion to be safer
and as effective as the conventional mode of
administration.41

Does a Candida hypersensitivity syndrome
exist?

Public discussion in recent years has focused on
a syndrome including fatigue, premenstrual
tension, gastrointestinal symptoms and
depression. Dismukes et al.5 conducted a
32-week randomised, double-blind, crossover
study using four different combinations of
nystatin or placebo given orally or vaginally in 42
premenopausal women who met current criteria
for the syndrome and had a history of Candida
vaginitis. The outcomes studied were the
changes from baseline scores for vaginal,
systemic and overall symptoms, and the results
of standardised psychological tests. Both
active drug and placebo significantly reduced
the clinical symptoms. The active-treatment
regimens were more effective than placebo in
relieving vaginal symptoms. All regimens,
however, produced similar reductions in
psychological symptoms and global indexes
of distress.5

Key points

Prevention

• There is no evidence in the literature for
a so-called Candida hypersensitivity
syndrome.

• There is no RCT that supports eradication
in colonised subjects who do not have an
associated disease. 

• In certain medical situations, such as in
critically ill patients, those undergoing
cancer chemotherapy, or those with
complication of HIV infection, the majority
of studies give evidence for a benefit of
prophylactic antifungal therapy, especially
in patients who are colonised with yeasts. 

• There is limited evidence for any major
differences between the possible
treatment modalities (for example nystatin,
ketoconazole, or fluconazole). In general,
side-effects of this treatment are easily
managed. 

• There is no evidence that long-term
treatment is of benefit.

Treatment

• In cutaneous candidiasis there is only
limited evidence from studies on the
effectiveness of “standard” nystatin.

• There is no evidence that newer topical or
oral azole drugs are superior to nystatin. 

• In general, clinical cure rates in all studies
dealing with cutaneous candidiasis were
high. The easier applicability of, for
example, once-weekly oral treatment must
be weighed against the greater chance of
side-effects. 

• In diaper dermatitis, application of an
antifungal drug was superior in those
cases in which Candida was identified at
the start.

• In oropharyngeal candidosis one RCT
showed itraconazole to be better than
clotrimazole and another showed
fluconazole to be better than nystatin. The
differences, however, are only short
lasting and may not have been
demonstrable at longer follow up.
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Additional comments
In countries with western lifestyle and nutrition,
the majority of the population carry Candida in
the gut. This should be considered normal and
there is no evidence that elimination of the yeast
makes sense or is even possible. In certain
medical situations, however, prophylactic
antifungal treatment to prevent the occurrence of
a defined organ or systemic outbreak has been
shown to be of benefit. 

Under normal circumstances skin manifestations
of candidosis seem to be easily treated, but
only very limited information is available from
studies. In other organ manifestations RCTs
often fail to show significant differences between
the different regimens and the results of placebo
treatments are often surprisingly good,
demonstrating that many patients have effective
defence systems against the yeasts.
Nevertheless, recalcitrant manifestations of local
candidosis are frequent and may be a
therapeutic problem since many RCTs show
good short-term symptom relief but evidence of
frequent recurrence in the long term. 
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Introduction
Deep fungal infections or mycoses comprise a
group of diseases which spread within the
subcutaneous tissues (subcutaneous mycoses)
or predominantly involve deeper structures
including blood and bone marrow, along with
other organs such as the lung and the liver
(systemic mycoses). They include a number of
different diseases, shown in Table 36.1. 

Involvement of the skin in subcutaneous
mycoses is usually secondary to direct spread
from adjacent sites of infection, as in mycetoma
where sinuses from deep abscesses reach the
skin surface. The skin is usually breached in the
process of infection and the organisms are often
found in the environment with which the patient
has contact. 

In the case of the systemic mycoses, skin
involvement is much less common but may
occur through bloodstream spread where skin
lesions are a consequence of dissemination
and the formation of active infective foci in the
dermis. The lung is usually the portal of entry in
infections such as histoplasmosis, known as
the endemic respiratory mycoses. Rarely the
skin is the portal of entry in systemic fungal
infections and the clinical course in such cases
may be more benign, sometimes responding to
minimal therapy. This pattern of infection,
where there is local inoculation followed by
local lesions and regional lymphadenopathy, is
referred to as the cutaneous chancriform
syndrome. By contrast, fully developed and
widely disseminated disease spreading via
fungaemia to affect the skin is often fatal.
Infections with certain fungi such as Penicillium
marneffei are more likely to result in skin
lesions; in the latter infection over 70% of AIDS-
associated cases present with skin lesions. An
important subset of systemic mycoses is
referred to as the opportunistic mycoses
because there is always an underlying
abnormality such as neutropenia or AIDS.
Systemic candidosis and aspergillosis belong
to this group. Skin involvement is rare and is
usually the result of bloodstream spread.

This section is largely concerned with the
subcutaneous mycoses. The systemic mycoses
are, by definition, severe internal infections and
a discussion of their management is beyond the

36
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scope of a dermatological work. In addition, there
are no clinical studies directly relevant to the
cutaneous manifestations of the systemic
diseases, with the exception of a debate about the
relevance of direct cutaneous invasion in their
pathogenesis. Subcutaneous infections are rare
and are generally confined to developing
countries. There are few well-organised clinical
studies in these infections and randomised
double-blind controlled trials are exceedingly
rare. 

I have based the evidence search for this
chapter on the Cochrane Central Register of
Controlled Trials (version 2, 2002) and my own
collection of studies and personal contacts in
the field. Most drugs used for these infections
have been developed to treat other mycotic
infections and their application to deep
mycoses is based on individual cases or case
clusters. I will deal with each of the subcutaneous
mycoses separately.
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Table 36.1 The deep mycoses

Mycetoma

Chromoblastomycosis (chromomycosis)

Sporotrichosis

Lobomycosis

Subcutaneous zygomycosis 

Endemic respiratory infections

Histoplasmosis

African histoplasmosis

Blastomycosis

Coccidioidomycosis

Paracoccidioidomycosis

Infections due to Penicillium marneffei

Opportunistic infections

Systemic candidosis

Aspergillosis

Cryptococcosis

Mucormycosis ( invasive zygomycosis )

Others

Infections due to Fusarium, Trichosporon

Madurella mycetomatis, M. grisea (fungi)

Nocardia spp, Streptomyces somaliensis (actinomycetes) and

others

Fonsecaea pedrosoi, Cladophialophora carrionii and others

Sporothrix schenckii

Loboa loboi

Basidiobolus or Conidiobolus spp.

Histoplasma capsulatum var. capsulatum

H. capsulatum var. duboisii

Blastomyces dermatitidis

Coccidioides immitis

Paracoccidioides brasiliensis

Candida albicans, C. tropicalis, C. glabrata 

Aspergillus fumigatus, A. flavus, A. niger

Cryptococcus neoformans

Species of Absidia, Rhizopus and Rhizomucor

Systemic mycoses

Subcutaneous mycoses



Mycetoma

Definition
Mycetoma is a subcutaneous infection caused
by either fungi (eumycetoma) or actinomycetes
(actinomycetoma). The focus of infection is the
subcutaneous tissue, including subcutaneous
fat. The hallmark of the infection is that the
microorganisms involved form into clusters of
filaments called grains and these are surrounded
by a dense neutrophil response, forming an
abscess. These abscesses subsequently
discharge onto the skin surface via draining
sinuses but may affect underlying bone,
resulting in osteomyelitis. Infective organisms
are implanted into the skin, usually following a
thorn injury.1

Incidence/prevalence
Mycetoma is an uncommon infection and there
are no community-based data on prevalence.
Information on worldwide incidence is based on
an old study conducted by postal questionnaire
in which interested departments (133) submitted
data on numbers of cases occurring between
1940 and 1960. The results were published in
19632 and indicate that certain countries such as
Sudan and Mexico had the highest numbers of
cases. However, some countries such as India
where the disease is endemic, did not

participate; so the data are only partially
complete.

Aetiology and risk factors
Infections follow traumatic implantation of
contaminated material from the environment.
Because there are no known animal models, the
method of infection is unknown. There are also
no known risk factors apart from rural
occupation. One report suggested that there
was a higher incidence of diabetes mellitus in
those with the disease but it did not include
appropriate controls and this observation has
not been substantiated elsewhere.3

Prognosis
There are no studies indicating prognosis of this
infection. Most patients have been found to have
some morbidity, usually resulting from limb
deformity, but death has been known to occur
where the infection affects the scalp or chest
wall.

Treatment aims
The primary aim of treatment of mycetoma is to
eradicate the infection and thereby halt the
progression of deformity. This is possible in the
case of actinomycetomas; however, there is
insufficient evidence to support a particular
regimen of treatment for eumycetomas, although
individual responses have been recorded
for ketoconazole, itraconazole and terbinafine
and amphotericin B.4 Generally, response
rates amongst eumycetoma infections to
chemotherapy are low and unpredictable.
Therefore, in eumycetoma a secondary objective
is to slow the course of the disease thus delaying
the time when amputation is necessary.
Amputation provides a radical cure.

Outcomes
Outcomes range from recovery to slowing of the
disease progress. Mycetoma is rarely fatal and in
even extensive disease the main problems are
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deformity and disability. In a few cases where the
disease affects areas close to vital structures,
such as the chest wall or cranium, the outcome
is fatal.

The main approaches to management are
therefore chemotherapy, combined in some
cases of eumycetoma with surgery. Surgery itself
may cause problems, particularly if this involves
removing tissue from weight-bearing areas
where the lack of support may result in pain and
further disability.

QUESTION

Can mycetoma be treated successfully?

Efficacy
The usual treatments are chemotherapy for
actinomycetomas and surgery and/or
chemotherapy for eumycetomas. I have been
unable to find any systematic reviews of
treatment and there are no controlled clinical
trials. Good responses to drugs such as
sulphonamides and sulphones as well as
co-trimoxazole have been reported in the
management of actinomycetomas.5,6 Treatment
of eumycetoma with chemotherapy produces
unpredictable results4,6 and recovery is unusual.
Radical surgery including limb amputation is
curative in most cases.

Drawbacks
There are also no studies reporting side-effects
of therapy in the specific case of mycetoma. The
adverse events related to azoles such as
ketoconazole and itraconazole are symptomatic
hepatitis (rare with itraconazole), urticaria and
drug interactions with some common
medications such as terfenadine, astemazole,
ciclosporin, tacrolimus, digoxin and statins,
interaction with the latter resulting in
rhabdomyolysis.

Comment
Mycetoma is a rare disease caused by more
than ten different microorganisms distributed
throughout much of the developing world. The
likelihood of seeing a new generation of clinical
trials on which to base an evidence-based
review of treatment remains unlikely and one that
can only be achieved by a coordinated
multinational approach.

Implications for clinical practice
Treatment is likely to continue to be based on
anecdotal evidence of the efficacy of different
regimens.

Key points for mycetoma

• Treatment of actinomycetoma usually
depends on two drugs such as
co-trimoxazole plus rifampicin. The latter is
given for up to 6 months while the other
medication is continued until clinical
recovery. 

• Sulphonamides or sulphones can be used
instead of co-trimoxazole and streptomycin
instead of rifampicin.4,6

• Another proposed two-step regimen
based on a small case series involves an
intensive phase of therapy with penicillin,
gentamicin and co-trimoxazole for 5–7
weeks, followed by maintenance therapy
with amoxicillin and co-trimoxazole.7

• Successful outcome of treatment is less
likely for eumycetomas. Therapy is
therefore based on the premise of control of
the infection by suppression of the disease,
using fluconazole,8 itraconazole9,10 or
terbinafine11 plus amphotericin B.4 Patients
are followed over years. 

• Where necessary, surgery is used to
supplement the medical approach for
slowing eumycetomas. Indications for
amputation are advancing disease
threatening the whole limb (for example
involvement of the femur) and severe pain. 

• Arterial perfusion with amphotericin B has
also been tried for eumycetoma, with
variable success rates.12 
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Sporotrichosis

Definition
Sporotrichosis is a subcutaneous and systemic
infection caused by a single fungus species
Sporothrix schenckii, a dimorphic fungal
pathogen found in leaf and plant debris. The
subcutaneous variety described here presents
with solitary or lymphangitic nodules or ulcers on
exposed cutaneous sites.

Incidence and prevalence
This is an uncommon infection and there are few
data on prevalence. A problem in estimating
exposure is that the frequency of subclinical
infection is unknown. Using the crude antigen
sporotrichin, it appears that many of the local
unaffected population in endemic areas have
positive reactions to the skin test (for example
22%)13 but it is not clear if this is the result of
exposure to S. schenckii or to cross-reactive
fungal species. 

By plotting the spread of cases, it appears that
sporotrichosis is mainly seen in the tropics and
subtropics and in parts of the US. Before the
1940s it was regularly seen in Europe, where it is
now uncommon. 

It is clear that cutaneous sporotrichosis may
occur in the form of isolated cases or in case

clusters associated with exposure to a common
source of infection such as straw used in
packing.14 A major and continued outbreak was
associated with contaminated pit props used in
mines in South Africa. In addition, it appears that
there are areas termed hyperendemic in parts of
the world, for example Guatemala. Mexico and
Peru. In the Peruvian focus, for instance, there
has been an abnormally high frequency of cases
in the vicinity of a single valley in the Andean
foothills.15 A key feature though is the absence of
any obvious association between the infection
and any local or geographical feature.

Aetiology and risk factors
Infections follow traumatic implantation of
infected material from the environment, although
it is not clear whether this is always followed by
clinical disease. Risk factors include occupation:
for example, miners, flower workers, those using
plant material for packing and armadillo hunters
have all been cited as at risk from exposure.

Prognosis
There are no studies to show if there is
spontaneous resolution but this seems possible.
There is clearly a wider spread of cutaneous
lesions in patients with AIDS and there is a risk of
internal dissemination from skin lesions in such
cases. Rare cases of systemic sporotrichosis
usually appear to have arisen independently of
skin injury and are thought to have followed
inhalation and subsequent dissemination from
the lung.

Treatment aims
The aim of treatment is cure of the disease.
Generally, full recovery is achievable.

QUESTION

What is the best treatment for sporotrichosis?
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Efficacy
The classic treatment of sporotrichosis is a
saturated solution of potassium iodide. It is
started at a dose of 1 ml three time daily and the
dose is increased dropwise until 4–6 ml is being
administered three times daily.16,17 The solution is
often associated with side-effects such as
nausea, vomiting and swelling of the salivary
glands. However, recently terbinafine, itraconazole
and fluconazole have been used with some
success in this infection.11,18–20

Saturated potassium iodide is still widely used
because it is cheap. One unblinded randomised
comparative study of 57 people with culture-
confirmed sporotrichosis showed that there was
no advantage in splitting the dose of potassium
iodide into three and that a single daily dose was
as effective and no more toxic, with cure rates of
around 89% in both groups after 45 days of
follow up.21 The alternative therapies are
itraconazole, 200–600 mg daily and terbinafine,
250 mg daily. Itraconazole given for up to 36
months is recommended in a guideline for
cutaneous sporotrichosis by the American
Infectious Disease Society.22 The efficacy of
itraconazole is mainly supported by open
studies18,19 and there are fewer studies of
terbinafine.11 One study of fluconazole,
200–800 mg daily,20 produced a cure in 10 of
14 patients (71%) with lymphocutaneous
sporotrichosis. 

Other proposed methods of treatment include
liquid nitrogen as cryotherapy.23 I have been
unable to find any systematic reviews of
treatment and there are no controlled clinical
studies of oral antifungal agents.

Drawbacks
There are no studies reporting side-effects of
therapy specific for sporotrichosis and readers
are referred to references to itraconazole and
terbinafine. Potassium iodide causes other

specific side-effects such as sickness, vomiting,
hypersalivation and salivary gland swelling.
These side-effects are common (affecting
around half of the trial participants in the one
comparative study described above21) and
usually mild.

Comment
There are opportunities for controlled studies of
therapy in sporotrichosis, even though the
disease is uncommon in many areas

Implications for clinical practice
Given the absence of randomised studies that
evaluate different treatment approaches for
sporotrichosis, current recommendations are
based mainly on anecdotal experience. One
study has suggested that there seems to be little
advantage in giving potassium iodide three
times as opposed to once daily in terms of cure
rates.

Key points for treatment
of sporotrichosis

• The main treatments in use are saturated
potassium iodide solution and itraconazole.

• The disadvantage of potassium iodide is
the high frequency of side-effects but the
preparation is cheap. 

• Fluconazole and terbinafine are alternatives,
both of which show promise. 

• Itraconazole appears to be effective but
is used for similar long treatment periods
to those used with potassium iodide.
Comparative studies with terbinafine and
fluconazole are needed.

Chromoblastomycosis
Definition
Chromoblastomycosis is a subcutaneous
infection caused by a number of different fungi
such as Cladophialophora carrionii and
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Fonsecaea pedrosoi; a less common cause is
Phialophora dermatitidis. The infection starts in
the subcutaneous tissue or dermis and this is
followed by progressive enlargement of
cutaneous plaques that are usually either
verrucose or plaque-like with central scarring.
The organisms can be found in skin scrapings or
biopsies as small pigmented cells often divided
by a cross wall.

Incidence and prevalence
This is an uncommon infection and there are
no data on prevalence. The disease is
therefore known by clinical anecdote and
reported cases. The endemic zone includes
the tropics, particularly the humid zones;
countries such as Costa Rica, Brazil and
Madagascar probably have the largest
number of cases.24

Aetiology and risk factors
Infection follows traumatic implantation of
material from the environment. Fungi such
as Fonsecaea species can be isolated
from leaves and plant material. Although
agricultural workers appear to be most at risk,
there are no multicentre studies evaluating this
issue.24

Prognosis
There are no studies indicating prognosis of
this infection. However a small (5%) proportion
of individuals may progress to squamous
carcinoma of the skin in the affected area.

Treatment aims
The primary aim of treatment is complete
recovery.24 This is not always achievable in
advanced disease. A secondary aim is
prevention of complications such as squamous
cell carcinoma.

Outcomes
As stated above, full recovery is not always
achievable, although in early cases full recovery
can be expected.

QUESTION

What is the best treatment for
chromoblastomycosis?

Efficacy
The treatment of chromoblastomycosis is
complex. I have not found controlled clinical
studies of therapy. It is not clear though whether
a single drug can cure extensive disease. Most
of the treatment failures appear to occur where
the infection covers a wide area.

The main treatments currently in use are
itraconazole and terbinafine. Itraconazole has
been used in doses of 100–200 mg daily with
good results, particularly in early cases.25

Terbinafine has been used in doses of 250 mg
daily, also with good responses.26,27 There is less
experience with fluconazole, although it has
been cited as an effective therapy.28 There is no
clear evidence that there are different responses
to the two agents. In unresponsive cases,
alternatives include combination therapy with
amphotericin B and flucytosine,29 or itraconazole
and flucytosine.30 Physical methods such as heat
therapy and cryotherapy have also been used.
Heat therapy involves application of heat-
retaining materials to the lesions, repeated daily
or less frequently over a number of weeks.31

Itraconazole has also been used in a pulsed
format32 and in combination with other agents
such as shaving, cryotherapy and 5-flucytosine.33

One comparative trial of 12 patients with
histologically confirmed chromoblastomycosis
evaluated the benefit of cryotherapy in addition
to itraconazole.34 The authors suggested that
itraconazole can be used initially to reduce the
size of lesions, with cryotherapy being given to
the residual lesion.
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Drawbacks
The potential risks of treatment with terbinafine
and itraconazole are discussed elsewhere in this
volume. Flucytosine is an oral/intravenous drug.
Potential side-effects include nausea, diarrhoea
and headache, and dose-dependent bone
marrow suppression. The latter occurs where
plasma flucytosine levels exceed 100 mg/ml.
The dose of flucytosine should be reduced in
patients with renal impairment (there is a useful
guide in the packet insert). Full blood and
platelet counts should be followed during
therapy; electrolyte and urea levels are also
indicative of impending renal impairment. It is
possible to monitor serum levels of flucytosine,
reducing the dose if necessary. The optimum
level is 40–60 mg/ml. 

Comment and implications
for clinical practice
The best approach to treatment in most cases
is to give terbinafine or itraconazole. Where
the disease is extensive, combination therapy
with flucytosine plus itraconazole is of
potential use.

Other subcutaneous mycoses
The other subcutaneous mycoses are even rarer
and occur in remote areas. It is not possible to
provide an evidence base for their diagnosis and
treatment. They include the subcutaneous
zygomycete infections due to Conidiobolus and
Basidiobolus species, which cause woody
swellings infiltrated by the strap-like fungi that
cause the infections, fibroblasts and eosinophils.

Systemic mycoses
The systemic mycoses occasionally exhibit
direct skin invasion following infiltration of
organisms, or indirect skin manifestations such

as erythema nodosum or multiforme, which are
thought to develop following immune complex
deposition. These are discussed briefly below.

The endemic mycoses
Skin involvement is seen as a consequence of
one of three different mechanisms: direct
penetration, bloodstream spread from a deep
focus, and as an immunological reaction to
primary, often respiratory, infection. In the latter
instance the skin lesions most commonly seen
are erythema nodosum or multiforme. 

In the endemic mycoses the usually portal of entry
is the lung. Direct entry via inoculation has
been proposed in the case of some mycoses
such as paracoccidioidomycosis caused
by Paracoccidioides brasiliensis where
mucocutaneous lesions are common (for example
around the nose or mouth). The incidence of
pulmonary disease in P. brasiliensis infection,
even in the presence of skin lesions, is much
higher in the endemic areas, suggesting
that widespread subclinical exposure is most
likely acquired through the airborne route.
The demonstration of dissemination to
mucocutaneous areas following fungaemia in
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Key points for chromoblastomycosis

• Chromoblastomycosis is caused by a
number of different environmental fungi
that are implanted through the skin.

• Based on several case series, most
infections probably respond to terbinafine
or itraconazole.

• Physical therapies such as cryotherapy
and heat treatment have also been used
and may confer additional benefit to drug
therapy.

• Flucytosine plus itraconazole may be of
value in people who have extensive
disease.



animal models and the existence of subclinical
pulmonary forms of disease support the view that
skin lesions of paracoccidioidomycosis result
from dissemination to skin from the lung. This is
likely to be true of most cases of systemic
endemic mycosis.

Opportunistic mycoses
The opportunistic mycoses include the infections
due to Candida, Aspergillus and zygomycete
fungi of the genera Rhizopus, Rhizomucor and
Absidia amongst others. Infection affecting the
skin is uncommon and these infections seldom
present to a dermatologist; any skin involvement
has to be set against the background of
widespread and life-threatening disease. These
infections often occur in patients with severe
defects of either neutrophil numbers or function,
such as recipients of stem cell transplants and
cancer patients. Candida also affects seriously ill
patients in intensive care or after abdominal
surgery, neonates and after prolonged
intravenous feeding. Isolated cases of
cutaneous aspergillosis and zygomycosis have
been recognised following abrasion at a specific
site. Disseminated candidosis rarely affects the
skin either in the neutropenic subject or the
intravenous drug abuser. Systemic cryptococcus
infection has been extensively evaluated in at
least 13 randomised controlled trials in people
with AIDS.

Patients with deep systemic mycoses rarely
present directly to the dermatologist. However,
there is an extensive literature on the treatment of
disseminated fungal infection and through the
involvement of organisations such as the
Mycosis Study Group (USA) and the European
Organisation for the Research and Treatment of
Cancer (EORTC), a number of ground-breaking
controlled clinical trials have been undertaken
independently, but with the full cooperation, of

the pharmaceutical industry. These have
focused on various forms of treatment from
prevention to specific therapy or empirical
therapy.

One form of systemic mycosis that a
dermatologist may be called to see is primary
cutaneous cryptococcosis. Proving the
existence of genuine isolated cutaneous forms
of disseminated fungal disease following local
trauma and possible direct inoculation
compared with localised lesions following
bloodstream spread has been difficult, but
the concept is important as it has implications
for treatment (for example  the use of smaller
doses that might be effective in localised forms
of infection). The problem is well encapsulated
by consideration of primary cutaneous
cryptococcosis.

Cases of primary cutaneous cryptococcosis are
rarely reported and the evidence for direct entry
through the skin is often poorly substantiated
and generally anecdotal. There are no clinical
signs that are likely to provide an accurate
indicator that the infection has developed as a
result of cutaneous inoculation.35 The evidence
for its occurrence therefore can be summarised
as follows:

• The first sign of infection is the development
of an isolated skin lesion.

• There are no other signs or symptoms
of disease, apart from regional
lymphadenopathy.

• There is no circulating cryptococcal antigen
or antigen in the cerebrospinal fluid
measured by conventional tests such as
cryptococcal latex antigen test or enzyme-
linked immunoabsorbent assay.

• Oral antifungal therapy with fluconazole or
itraconazole is effective.
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An alternative interpretation for the development
of cryptococcal skin lesions was described
some time ago by Noble and Fajado36 and was
based on the subsequent identification of
another focus of infection (for example lung,
prostate) and evidence of positive serology in
blood or cerebrospinal fluid.37,38 This suggests
that many cases of cutaneous cryptococcosis
are not primary skin lesions at all but result from
fungamia.39,40 In some cases this process
produces only a single skin lesion.

Examination of the literature shows that there are
some patients who meet the criteria for primary
cutaneous cryptococcosis.35 These are generally
elderly individuals who do not have any
underlying condition known to predispose to
cryptococcosis (AIDS, sarcoidosis, T cell
lymphoma or chronic oral steroid therapy). Often
they give a history of local skin injury, sometimes
even associated with a peck of a bird that might
be carrying Cryptococcus. Often strains isolated
from such lesions belong to C. neoformans
serotype D.41 In AIDS patients, cutaneous
cryptococcal infections may also be
superimposed on some other process such as
Kaposi’s sarcoma42 and are really part of a
disseminated infection. 

It is important to emphasise that these are
observed criteria and have not, by virtue of the
rarity of cutaneous cryptococcosis, been
subjected to analysis of sufficient scientific
rigour. However, the implications for therapy are
sufficiently important that it is recommended that
patients who meet the broad criteria for
cutaneous cryptococcosis receive treatment with
an oral azole antifungal agent, such as
fluconazole (at least 200 mg daily) or
itraconazole (at least 200 mg daily) until the
lesions have resolved, treatment being extended
for at least 1 month thereafter. Serology should
be monitored again before the end of treatment
and for 6 months after the end of treatment. This
approach is provided as a guideline based on

anecdotal experience and has not been the
subject of a clinical trial.

Key points for systemic mycoses

• Systemic mycoses are not usually treated
primarily by dermatologists.

• Most opportunistic mycoses are seen in
immunocompromised patients.

• Skin lesions in most endemic mycoses
such as paracoccidioidomycosis probably
result from lung dissemination.

• They occasionally exhibit direct skin
invasion following infiltration of organisms
or indirect skin manifestations such
as erythema nodosum or multiforme,
probably from immune complex
deposition.

• Although many patients with cutaneous
cryptococcal infection probably develop
skin involvement as a result from internal
spread, some cases of primary cutaneous
cryptococcus do exist.

• Anecdotal evidence suggests that
itraconazole or fluconazole might be
effective in such cases.

• A number of controlled clinical trials for the
treatment of systemic mycoses are
currently underway by the US Mycosis
Study Group and the EORTC. 
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Part 3: The evidence

Section D: Infestations

Editor: Berthold Rzany





Background
Definition
Scabies is an itchy immune hypersensitivity
reaction to infestation of the skin by the mite
Sarcoptes scabiei. Adult female mites burrow
through the skin at the junction of the stratum
corneum and the prickle cell layer, where they
lay their eggs. Burrows then move out
progressively towards the skin surface with the
stratum corneum. Adult males and juvenile mites
(larvae and nymphs) live mostly at the skin
surface but may make temporary burrows for
moulting from one development stage to another.

Infestation of immune-competent people is most
common on the hands, digits and finger webs,
and on the wrists. The flexor surfaces of the
elbows, the axillae, ankles, buttocks, breasts
and male genitalia may also be infested. In the
elderly, infants and the immunocompromised
the infestation may be more diffuse, including
the head and neck, and palms and soles.

Incidence/prevalence
We found no recent published data on incidence
or prevalence from any developed country.
Scabies is a common public health problem in
developing countries, where prevalence may
exceed 50% in some communities, and
prevalence has been estimated at 300 million
cases worldwide.1 Older studies have shown
that prevalence is highest in teenagers and
schoolchildren.2–4 However, incidence has
increased recently in the institutionalised elderly.
Historical data from Denmark show that
epidemic cycles arise at 15–20-year intervals.2

Aetiology/risk factors
Transmission of scabies mites occurs during
relatively prolonged skin–skin contact. The
infection is most frequent in communities with
long-term conditions of overcrowding, and
increases following social disruption. Reduction
of immune competence increases the risk of
contracting infestation, with a concomitant risk of
high mite numbers. We found no evidence that
hygiene influences risk, although good hygiene
may ameliorate symptomatic presentation.5

Prognosis
Scabies is not life threatening, but the severe,
persistent itch and secondary infections may
be debilitating and disfiguring. Long-term
infestations are inherently immunodepressive and
in susceptible people may lead to development of
a form of the disease in which large numbers of
mites inhabit hyperkeratotic plaques. These shed
skin plaques may be a source of reinfection and
transmission.6 In some circumstances scabies
infected with haemolytic streptococci may result
in acute glomerulonephritis.5

Diagnosis
A diagnosis of active infestation is confirmed only
by finding mites, mite ova or faecal pellets
(scybala). Mite burrows in the skin, the distribution
of papular lesions and bilateral itch not affecting
the head, chest or back are indicative but are not
confirmation of an active infestation. Nodular
lesions around the axillae, navel or on the penis or
scrotum are pathognomonic, but may persist for
months after cure.

37
Scabies
Ian F Burgess
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Aims of treatment
The aim of treatment is to eliminate infestation by
killing or removing all mites and their eggs.

Outcomes
There are no established standard criteria for
making a diagnosis or judging treatment
success. Trials used different methods, and in
many cases the method was not stated.
Treatment success should be given as the
percentage of people completely cleared of
scabies mites, ova or faecal pellets in skin
scrapings viewed under magnification. Clinical
success includes elimination of papular and
vesicular eruptions and pruritus. Ideally,
outcomes should be assessed 28 days after
the start of treatment. This allows lesions to
heal. If treatment fails, eggs hatch within 3
days and emerging mites become mature 9–10
days later. 

Methods of search

1. The initial search conducted for a systematic
review compiled in 19997 used the following
primary sources: Cochrane Central Register
of Controlled Trials; Medline 1966 to 1997;

Embase 1974 to 1997; records of military trials
from the UK, US and Russia, and the specialist
register of the Cochrane Diseases Group.

2. Clinical evidence search, May 2000
3. Medline update search for evidence-based

dermatology, January 2002
4. Hand searching of relevant journals

QUESTIONS

How successful are topical treatments for
scabies? For example, would a topical
treatment be suitable for treating newly
diagnosed scabies in a 16-year-old girl?
(Figure 37.1)

Insecticide-based pharmaceutical
products
Benefits
We found one systematic review (search date
1997) that examined four trials. In each case a
single application of treatment was given unless
stated otherwise. One study (150 adults and
children) compared 5% permethrin cream with
10% crotamiton cream (a non-insecticide) and
1% lindane lotion.8 It used clinical features as the
measure of success. The results showed that
permethrin was slightly, but not significantly,
more likely to cure (49/50 (98%) people with
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Figure 37.1 a) Papules, pustules and impetaginisation in the vicinity of scabies burrows and b) excoriated rash and
papules on the wrists in simple scabies



permethrin versus 44/50 (88%) with crotamiton;
relative risk (RR) 1·11, 95% confidence intervals
(CI) 1·0–1·2). The same study also found
permethrin to be significantly more effective than
lindane: permethrin cured 49/50 (98%) whereas
lindane cured only 12/50 (24%) people (RR 4·08,
CI 2·5–6·7).8 A single randomised controlled trial
(RCT) comparing 5% permethrin cream with 10%
crotamiton cream evaluated cure by elimination
of parasites.9 It found permethrin to be more
effective after 14 and 28 days. After 14 days
33/47 (70%) of people in the permethrin group
and 41/47 (87%) in the crotamiton group still had
lesions. At this point 10 people in the crotamiton
group were withdrawn from the study because
their infestation was exacerbated. However, after
28 days 42/47 (89%) people in the permethrin
group were free from parasites compared with
28/47 (60%) in the crotamiton group (RR 1·5, CI
1·2–1·9).9 This study also recorded patients’
subjective reports on the persistence of pruritus,
which was found to be closely related to
effectiveness of the treatments.

Two trials compared the effect of 5% permethrin
cream with that of 1% lindane lotion. A
small study (46 people) found fewer people
improved 14 days after using permethrin
(13/23 (57%) versus lindane 20/23 (87%);
P<0·02), but a significantly better rate of cure, by
parasitological examination, for permethrin at 28
days (21/23 versus 15/23; P<0·025, RR 1·4, CI
1·0–1·9).10 A larger trial (467 people) did not
identify parasites but recorded a significant
decrease in the number of lesions persisting in
both groups after 14 ± 3 days. At 28 ± 7 days
success rates were 181/199 (91%) after using
5% permethrin cream, compared with 176/205
(86%) after using 1% lindane lotion (P = 0·18, RR
1·06, CI 0·9–1·1).11 At final assessment,
significantly fewer of the permethrin group
(27/194 (14%)) had persistent itch compared
with 49/197 (25%) of the lindane group
(P = 0·007).11

The systematic review identified no RCTs
comparing 0·5% malathion, in either aqueous or
alcohol vehicles, with other treatments. Case
series and one quasi-randomised trial suggest
that it is effective, with a cure rate of over 80% at
4 weeks.12–14

Drawbacks
Only minor adverse effects have been reported
for most insecticides. The exception is lindane,
for which there are extensive reports of effects
related to overdosing and absorption.15,16

Despite recognised neurotoxicity, lindane is still
widely used, partly because alternatives are not
readily available in many countries. Lindane
passes transdermally during treatment and other
exposures, and may be stored in fatty tissues
and excreted in breast milk.17 Acute exposure
to lindane during scabies treatment has
potentiated seizures in people on medication
that reduces seizure threshold.18,19 Therefore,
lindane appears to be contraindicated for those
undergoing therapy for HIV infection,18 or
attention deficit hyperactivity disorder using
amphetamine,19 and in those who suffer from
epileptiform seizures. Concern has been
expressed that lindane may be a risk factor for
triggering of seizures in epileptics because it
may alter liver cell function. Lindane does cause
oxidative stress but does not appear to modify
liver microsomal function, and in experimental
systems these effects were mitigated by prior
treatment with phenobarbital.20,21 Consequently,
those being treated with barbiturates may be at
lower risk of suffering side-effects from lindane.
However, it is not clear whether people receiving
anticonvulsant drugs in general are at greater
risk of having seizures if exposed to lindane.

Various studies have shown that the solvent
vehicle plays an important role in the rate
of transdermal absorption of lindane.22,23

Additionally, much of the drug can also be
absorbed as the treatment is washed off because
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a depot of lindane builds up in the stratum
corneum.23–25 In many countries, scabicides are
still applied after a hot bath but the resultant
peripheral vasodilation is likely to enhance
transdermal absorption. A related increase in
passage of lindane through the dermis has been
identified if soap and hot water are used to
remove the acaricide at the end of the treatment
process. Absorption can be minimised if cool
water alone is used to remove residues of lindane
products before bathing.25 An investigation of the
absorption of permethrin and lindane through
human cadaver skin in vitro found that lindane
achieved a rate of 2 microgram/hour/cm2 in less
than 5 hours, whereas the rate for permethrin was
one-tenth of this after 10 hours. However, fresh
guinea pig skin absorbed both at the same rate.26

Most RCTs have reported no serious adverse
events using these topical insecticide-based
products. One RCT reported five serious
adverse events, two possibly associated with
permethrin (rash and diarrhoea) and three
possibly associated with lindane use (pruritic
rash, papules and diarrhoea).11 Post-marketing
surveillance of permethrin use in the USA from
1990 to 1995 found six adverse events per
100 000 units of product (equivalent to one
central nervous system adverse event for each
500 000 units of permethrin used).27 Case series
based on community intervention studies have
reported a burning paraesthesia as one of the
most frequent adverse events following permethrin
use, particularly in the immunodeficient.27,28 A
burning sensation was the most frequent
adverse event, although not significantly so, in
the largest RCT, with 23 events in 233 people
following application of 5% permethrin,
compared with 12/232 after 1% lindane lotion
(P = 0·08).11

Comment
Generally, it is believed that all mites and their
eggs are killed soon after treatment. Confirmation
of cure is therefore difficult because mites may

not be detectable in post-treatment skin
scrapings. It is therefore impossible to determine
success until sufficient time has passed to permit
the various lesions resulting from the infestation
to heal. Many people show considerable
improvement after 14 days but a definitive clinical
cure cannot be concluded until about 28 days
after treatment, when all lesions present at the
time of treatment should either be healed or
resolving, without new lesions developing.

Three of the RCTs were conducted in developing
countries. The fourth study was divided between
the USA and Mexico.11 It is not known whether
scabies mites may be more susceptible to
treatment in communities where treatments are not
generally available but it is likely that prior exposure
to acaricidal chemicals may select for reduced
sensitivity in mites in developed countries, and
some cases of suspected resistance, particularly
to lindane, have been recorded.27,29

Lindane products are still used against scabies
in most western countries, despite its relative
toxicity. In the UK the only lindane product was
withdrawn on commercial grounds. The former
market-leading product in the USA is now no
longer produced for the same reason.

Implications for clinical practice
The evidence indicates that permethrin is more
effective than crotamiton, lindane and malathion,
and has been associated with fewer side-effects
than lindane. However, the high cost of
permethrin may limit its use in some communities.
Permethrin is probably more likely to be effective
with one application than are other insecticides
but a second treatment may be necessary
for all.30

Non-insecticide-based acaricides
Benefits
Randomised studies comparing the non-
insecticide antiscabies agent crotamiton with
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insecticide-based treatments were described
above.

We found one trial (158 adults and children)
comparing 25% benzyl benzoate with sulphur
ointment (concentration of sulphur not given) in a
community study in India.31 In this study patients
were first scrubbed in a bath; the treatments
were then applied three times in 24 hours
(morning, night, next morning). Assessments
were made at approximately 5-day intervals. No
significant difference was found between the
treatments regarding improvement of lesions at
9–10 days (benzyl benzoate 68/89 (76%) versus
45/69 (65%) with sulphur; RR 1·17, CI 1·0–1·4).
At this time, if lesions remained the patients
were treated again so that by 14–15 days
improvement of symptoms in the benzyl
benzoate group was 81/89 (91%) compared with
67/69 (97%) for sulphur (RR 0·94, CI 0·9–1·0),
which was also not significantly different.

Non-controlled studies and case studies have
indicated a variable effectiveness for both benzyl
benzoate (20% emulsion,32 25% emulsion,14 25%
cream33) and sulphur ointment (5%,35 6%,34 or
10%32,35). Activity of these acaricides is related to
the concentration of active drug in the vehicle and
the number of times they are applied. In general,
benzyl benzoate appears to require a minimum of
two applications and sulphur may require several
applications over one week or longer.36

We found a single RCT evaluated by the
systematic review comparing pork fat containing
1% salicylic acid and cold cream as ointment
vehicles for delivery of sulphur.37 The numbers in
this study were small (51 confirmed cases) and
differences of efficacy could have been due to
chance effects. Every participant applied the
sulphur ointment on three consecutive nights
and then again three days later. Evaluations
were made on the tenth day after the last
treatment. This study is more relevant for the
side-effects observed, described below.

We found that other non-insecticide active
materials have only been described in non-
randomised studies and case series. One non-
randomised study comparing 5% sulphur
ointment, 1% lindane cream, 25% benzyl
benzoate cream, 10% crotamiton lotion, and
0·2% nitrofurazone in a water-soluble ointment,
found nitrofurazone was least effective, with a
70% cure rate.33 A case series of 20 patients
using the same nitrofurazone ointment produced
“complete clinical cure” in 80% of cases.38

Monosulfiram is now little used either as a liquid
(25% before dilution for use) or a soap. Most
studies are of poor quality and more than 50
years old, and more recent case studies show a
high incidence of side-effects (see below).
Thiabendazole has been used as a 5% and a
10% cream applied over several days. In one
case series, 5/19 (26%) were still infested after
5% cream was used twice daily for 5 days. The
remaining patients were cured after a further 5
days of treatment.39 Another case series, in
which 10% cream was used, achieved 80%
success after 5 days.40

Drawbacks
Generally, only minor adverse reactions have
been reported for non-insecticide treatments for
scabies. Most of these have been related to skin
irritation, often following repeated or multiple
applications of the formulation. The RCT
comparing vehicles for sulphur ointment37 did
not provide adequate data for a full analysis of
effects. Side-effects were reported in patients
and close contacts within 6 days of first being
treated with either cold cream or pork fat with 1%
salicylic acid: pruritus (31% versus 60%), xerosis
(24% versus 34%), burning sensation (12%
versus 17%), erythema (10% versus 2%), and
keratosis (2% versus 15%).37 Where sulphur is
used in developed countries it is normally
applied in petroleum jelly and similar skin
reactions have been reported as side-effects
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from case studies and series.36,41 Similar irritant
reactions occur with repeat treatments using
benzyl benzoate, particularly if naturally derived
rather than synthetic material is used.36,42 In one
RCT approximately 25% of people reported an
increase in pruritus and dermatitis after
treatment with two applications of 10% benzyl
benzoate.43

Monosulfiram has been associated with a
systemic adverse event in a number of case
reports in which the people developed dermal
oedema, flushing, sweating and tachycardia,
especially after ingesting alcohol within 24 hours
of treatment.44–46 This reaction occurs because
monosulfiram is chemically related to disulfiram,
used in the treatment of alcoholism (Antabuse).

Multiple applications of crotamiton can result in
dermatitis and there is one report of a suspected
link with methaemaglobinaemia.16,36,47

Comments
Most studies in this group are not comparable
because of differences in the formulations used,
the concentrations of the active substances and
the duration or number of applications. Evidence
for activity is limited in each case, and it is
possible that some of the effectiveness is
partially related to a physical effect, for example
sulphur in a heavy greasy base may physically
trap and subsequently remove developmental
stages of the mite from the skin surface. The
mode of action of crotamiton is not understood
and there is some doubt about both its acaricidal
and antipruritic activities. Similar questions may
apply to all of the non-insecticide-based
treatments. The fact that these treatments are
cheap means that they are more likely to be used
in developing countries where source materials
may be less well characterised. Most of these
compounds have been in use for around 50
years and there is some suspicion that
resistance is developing in some areas.16

Implications for clinical practice
All of these products are likely to require 2–4
applications and are not particularly cosmetic.
They may therefore suffer from compliance
problems. However, the low cost and relative
safety, apart from skin irritancy, make non-
insecticide-based acaricides attractive alternatives
to insecticide-based products where mites
may have developed resistance or if cost is an
issue.

How successful are oral treatments for
scabies? Would an oral treatment be suitable
for treating an 82-year-old resident in a
nursing home? (Figure 37.2)

Orally administered treatments
Benefits
We found one systematic review examining two
small RCTs, one of which had inadequate follow
up. A placebo-controlled RCT (55 adults and
children) found that significantly more people
treated with ivermectin, 200 microgram/kg,
(23/29 (79%)) were free from symptoms at
7 days compared with those treated with
placebo (2/26 (8%) RR 10·3, CI 2·7–39·6). The
code was then broken and the controls and all
patients who had not improved received
ivermectin.48 A comparative RCT (44 people)
found no significant difference in improvement of

520

Evidence-based Dermatology
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lesions between ivermectin, 100 microgram/kg,
(16/23 (70%)) and benzyl benzoate 10%,
applied twice over 2 days (10/21 (48%)) at 30
days (RR 1·46, CI 0·9–2·5).43

We also found one RCT (85 people) comparing
ivermectin, 200 microgram/kg, with 5% permethrin
cream, evaluated at 1, 2, 4 and 8 weeks.49 In this
study a single dose of ivermectin relieved
symptoms in significantly fewer people (28/40
(70%)) than permethrin (44/45 (98%) RR 0·72, CI
0·6–0·9), but when a second dose of treatment
was given after 2 weeks there was no significant
difference in the improvement rate between the
ivermectin group (38/40 (95%)) and the permethrin
group, in which everyone was cured . A second
RCT (53 people, 43 completing the study) found
ivermectin, 150–200 microgram/kg, to be
statistically equivalent to 1% lindane lotion.50 After
15 days 14/19 (74%) had improved with
ivermectin, compared with 13/24 (46%) treated
with lindane (RR 1·36, CI 0·9–2·1). At 29 days all
but one person in each group were cured (18/19
(95%) with ivermectin versus 23/24 (96%) with
lindane; RR 0·99, CI 0·9–1·1).

Drawbacks
All the RCTs were too small to provide adequate
safety data for use of ivermectin against scabies,
particularly in children. Ivermectin has been
used extensively in community control
programmes for onchocerciasis and filariasis
and there have been few reports of serious
adverse events.51,52 There has been one report of
a significant increase in mortality rate in a
psychogeriatric unit (15/42 (36%); P = 0·001)
within 6 months of ivermectin use compared with
controls in the same care facility over a 3-year
period.53 However, each resident in the unit had
previously received several applications of other
scabies treatments, including lindane and
permethrin. Use of ivermectin in the elderly in
other countries has not resulted in any similar
increase in mortality.54

Comment
Ivermectin has been licensed for use against
scabies only in France. However, its use on a
named-patient basis has become widespread as
a component of treatment for hyperkeratotic
scabies in which it is often difficult to kill all the
mites because of the limited penetration of the
plaques by topical acaricides. In this condition,
ivermectin can reach trophic mites by
incorporation in the living cell layer on which the
mites feed. However, ivermectin is unlikely to
have any effect on mite eggs, and failures of
treatment have been reported unless either
dosing is repeated or a topical scabicide is used
concurrently.55–57 So far no proper dosing studies
using ivermectin have been performed, and the
relative underdosing using both ivermectin and
benzyl benzoate in one study indicates how
important a contribution to knowledge this
would be.43

Implications for practice
A reliable and safe oral treatment is the most
attractive option for dosing and compliance with
scabies treatment. Ivermectin has not yet been
evaluated sufficiently to determine the most
appropriate dosing regimen, but it can be a
useful adjunct to conventional treatment
approaches.

Additional comment
The evidence for effectiveness of scabies
treatments is still largely rudimentary and the
majority of studies have employed inadequate
criteria for diagnosis and evaluation of efficacy.
What evidence exists indicates that none of the
topical products is reliable with a single
application. The limited evidence available for
ivermectin is far from the aspirations expressed
by those dealing with problems of long-term
infestation. Consequently, further investigation is
required for this and other treatments to
determine adequate drug regimens.
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more evidence is required.
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trials. Case studies indicate that it may be
effective if used with a topical agent. A
proper dose regimen evaluation is required.
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Background
Definition
Head lice (Pediculus capitis) are blood-feeding
insects that are obligate ectoparasites of socially
active humans. All stages of the life cycle infest
the scalp where the adult insects attach their
eggs to the hair shafts. The juvenile forms
(nymphs) are essentially miniature versions of
adults and there is no distinct larval stage. 

Incidence/prevalence
We found no data on incidence and no recent
published prevalence data from any developed
country. Anecdote suggests that prevalence
has increased in the past decade in most
communities in the UK, US and other countries
where pediculicides are in use.

Aetiology/risk factors
Observational studies indicate that infections
occur most frequently in children of school age,
although there is no evidence of a link with
school attendance. We found no evidence that
either hygiene or hairstyle influence risk or that
lice prefer clean hair to dirty hair.

Prognosis
This infection is essentially harmless. However, the
stigma associated with head lice and the
psychological trauma experienced by some people
in their efforts to eliminate the infection greatly
outweigh the physical impact of the infestation.
Sensitisation reactions to louse saliva and faeces
may cause local irritation and erythema. Secondary

infection of scratches may occur. Lice have been
identified as primary mechanical vectors of scalp
pyoderma caused by streptococci and
staphylococci usually found on the skin.1

Diagnosis
Only finding living lice can confirm a diagnosis of
active infestation. Eggs glued to hairs, whether
hatched (nits) or unhatched, are not proof of
active infection because dead eggs may appear
viable for weeks. Itching, resulting from multiple
bites, is not diagnostic but may increase the
index of suspicion.

Aims of treatment
The aim of treatment is to eliminate infestation by
killing or removing all head lice and their eggs.

Outcomes
Treatment success is given as the percentage of
people completely cleared of head lice. There
are no standard criteria for judging treatment
success. Trials used different methods, and in
many cases the method was not stated. Few
studies are pragmatic. 

Method of search

• The Cochrane Infectious Diseases Group at
the Liverpool School of Tropical Medicine
performed the initial search for a systematic
review compiled in July 1998, updated
February 2001 (Search date: February 2001;
primary sources: Cochrane Central Register



of Controlled Trials, Medline, Embase, BIDS
SC, Biosis (biological abstracts database),
and Toxline).

• Dermatological Evidence update search July
2001. 

• Hand searching of relevant journals.

QUESTIONS

How successful are treatments for head lice?

Case scenario 1
A 10-year-old girl with shoulder-length hair is
diagnosed with head louse infestation. How easy
would it be to treat her?

Insecticide-based pharmaceutical
products
Efficacy
We found two systematic reviews.2,3 The first
(search date March 1995, seven randomised
controlled trials (RCTs), 1808 people) of 11
insecticide products included lindane, carbaryl,
malathion, permethrin and other pyrethroids in
various vehicles.3 Two RCTs were identified as
showing that only permethrin produced clinically
significant differences in the rate of treatment
success; both compared lindane (1% shampoo)
with permethrin (1% crème rinse).4,5 Permethrin
was found to be more effective (lindane versus
permethrin; odds ratio (OR) for not clearing head
lice 15·2, 95% confidence interval (CI) 8·0–28·8).

The more recent systematic review (search date
May 1998, updated February 2001) set stricter
criteria for RCTs and rejected all but four trials.2

It excluded both studies on which the earlier
review was based. One RCT (63 people) looked
at the effect of permethrin (1% crème rinse)
compared with the base formulation minus the
permethrin (placebo). It found that, after 7 days,
permethrin was more effective against head lice
than a placebo (29/29 people had no lice with
permethrin compared with 3/34 with placebo;

relative risk (RR) 11·3, CI 3·9–33·4; number
needed to treat (NNT) 1, CI 0·03–0·3). Two
weeks after treatment, fewer people who had
received permethrin were infected with head lice
compared with the placebo group (1/29 (4%)
versus 22/24 (92%); RR 0·04, CI 0·006–0·3; NNT
1, CI 4–172).6 One RCT (115 people) compared
malathion (0·5% alcoholic lotion) with the vehicle
base as placebo. At 1 week, fewer people
treated with malathion were found to have head
lice compared with the placebo group (3/65 (5%)
versus 26/47 (55%); RR 0·08, CI 0·03–0·3; NNT
2, CI 4–39).7 One quasi-randomised study (22
people) comparing synergised pyrethrin (0·16%
mousse) with permethrin (1% crème rinse) found
that, at 6 days, people treated with pyrethrin had
no lice compared with permethrin (17/19 versus
3/3; RR 0·89, CI 0·8–1·0; NNT 10, CI 1–1·3).8

Drawbacks
Only minor adverse effects have been reported
for most insecticides. The exception is lindane,
for which there are extensive reports of effects
related to overdosing (treatment of scabies), and
absorption (treatment of head lice). Lindane
passes transdermally during treatment of head
lice,9 but we found no reports of adverse effects
in this setting. 

We found no confirmed reports of adverse
effects from therapeutic exposure to the
organophosphorus compound, malathion. A
recent randomised open volunteer study (32
people) examined transdermal absorption of
malathion from four head louse treatment
products available in the UK.10 Urinalysis for
malathion metabolites found 0·2–3·2% of the
applied dose was eliminated in urine before
decreasing to baseline values by 96 hours.
Erythrocyte cholinesterase levels were clinically
unaffected, irrespective of dose or whether the
skin was excoriated. 

Pyrethroid insecticides are listed as
contraindicated for people with ragweed allergy
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but we found only one report of an anaphylactoid
reaction to a head louse treatment product.11

Comments
Follow up for 6 days is inadequate because
louse eggs normally take 7 days to hatch. In
cases where a second application of insecticide
is required it should be given 7 days after the first
treatment. Most investigators agree that
assessment for absence of infestation at 14 days
after treatment is appropriate to determine the
primary endpoint of a study. 

The three trials comparing chemical treatments
included in the most recent systematic review
were conducted in developing countries, where
insecticide treatments were not regularly
available.2 This may have resulted in greater
efficacy, because the insects had not been
subjected to any kind of selection pressure. 

No RCT has yet considered that the formulation of
a pediculicide might affect its activity. Studies in
vitro suggest that other components of products
(for example terpenoids and solvents) may
contribute significantly to pediculicide activity, in
some cases more than the insecticide itself.12

Resistance to one or more insecticides has now
been identified in several countries.13–19 There
are no data available to indicate the prevalence
of resistance, and most studies have collected
insects from only a few problem cases in making
their evaluation of resistance. These cases are
unlikely to be representative of the population at
large. However, one RCT (193 people)
compared malathion (0·5% lotion with
terpenoids) with phenothrin (0·3% lotion) in a
community where lice were identified in vitro as
being tolerant of phenothrin.13 One day after
treatment more people treated with phenothrin
had lice (8/95 (8%) versus 59/98 (60%); RR 0·14,
CI 0·07–0·3; NNT 2, CI 4–14) and this difference
had increased by day 7 (6/95 (6%) versus 40/98

(41%); RR 0·15, CI 0·07–0·3; NNT 3, CI 3–15).
However, some children not free from lice on day
1 had become louse free by day 7 in both
groups, suggesting some parental intervention
had influenced the results. Nevertheless, this
study indicates that resistance to pyrethroid
insecticide may have influenced around 60% of
the treatments.

Implications for practice
Evidence for any insecticide-based pediculicide
is limited, although permethrin has a greater
body of evidence in its support, having come
somewhat later to market than the others.
However, all insecticides now in use are subject
to the effects of insecticide resistance, which
varies considerably both within and between
countries. Available data are insufficient to judge
this factor other than on a case-by-case basis.

Mechanical removal of lice or
viable eggs by combing
Efficacy
We found one systematic review that evaluated
louse removal by combing compared with
insecticide treatment, but none evaluating nit
combing to remove eggs. Three studies
compared the effectiveness of insecticide
treatments and wet combing with conditioner.
The first, a community-based pragmatic RCT (72
people) included in the systematic review,
compared “bug-busting” (wet combing with
conditioner) with two applications of 0·5%
malathion 7 days apart.20 Seven days after
treatment, fewer people using malathion had lice
compared with those using “bug-busting” (9/40
(23%) versus 20/32 (63%); RR 1·27, CI 0·2–0·7;
NNT 3, CI 2–5). A second small RCT, in which a
trained hairdresser performed the first combing
treatment or applied the insecticide product,
compared a single application of permethrin (1%
crème rinse) with “bug-busting”.21 After 14 days
more people treated with permethrin still had lice
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(8/11 (73%) versus 8/14 (57%); RR 1·27, CI
0·7–2·3; NNT 6, CI 0·4–1·4). An unpublished
community-based pragmatic RCT (275 people),
(SSL International, personal communication,
1998) compared single applications of
phenothrin 0·2% lotion with both phenothrin 0·5%
mousse and “bug-busting” in an area where
resistance to pyrethroid insecticides was
subsequently identified. Insecticide treatments
were assessed at 4, 7, 10 and 14 days, with the
primary endpoint determined at 14 days, and
combing was assessed at 14, 21 and 28 days
with the primary endpoint determined either after
28 days or if lice were discovered earlier. Fewer
people treated with phenothrin lotion still had lice
when compared with those treated with
phenothrin mousse (77/107 (72%) versus 84/105
(80%); RR 0·9, CI 0·8–1·0; NNT 12, CI 1–1·3) and
those using “bug-busting” (77/107 (72%) versus
49/63 (78%); RR 0·9, CI 0·8–1·1; NNT 17, CI
0·9–1·3). Analysis of ovicidal failure showed that
if a second application of insecticide had been
given after 7 days the effectiveness of the lotion
would have increased compared with both
mousse (45/107 (42%) versus 74/105 (71%); RR
0·6, CI 0·5–0·8; NNT 4, CI 1·3–2·2) and “bug-
busting” (45/107 (42%) versus 49/63 (78%); RR
0·54, CI 0·4–0·7; NNT 3, CI 1·4–2·4). We found
four RCTs comparing different pediculicides in
combination with nit combing, but only one
included a non-combing control group and none
included a combing-only group.22–24 All had
significant methodological flaws. 

Drawbacks
We found no evidence of drawbacks from
combing alone, apart from discomfort for both
the carer and the person being combed.
Potential drawbacks exist for wet combing with
conditioner, which requires conditioning crème
rinses to be left on the scalp for prolonged
periods, because adverse reactions to hair-
conditioning agents have occurred after normal
limited cosmetic use. Reactions include allergic

contact dermatitis, urticaria, urticaria with
systemic symptoms and angioedema.25–29

Comment
All three studies comparing insecticide
treatments with combing were performed in
areas where some level of resistance to the
insecticide employed was either recognised
before commencing the study or else identified
as part of the study. As a result, the potential
effectiveness of the insecticides was limited.
Studies evaluating nit combing as an adjunct to
insecticide treatment, used combs that differed
considerably in material and construction so it
was difficult to attribute efficacy, or lack of it, to
either the pediculicide or the comb. An in vitro
study (IF Burgess, unpublished) has found that
many so-called “nit combs” cannot remove nits
from hairs drawn between the teeth. 

Implications for clinical practice
Although combing may seem an attractive,
simple and safe treatment method, there is no
real evidence that it is effective, especially
when practised by carers who may have little
skill in the method. What little evidence is
available indicates that insecticide-based
products are more likely to be effective if
applied twice with an interval of 2 weeks, even
in areas where insecticide resistance has
developed. No doubt the success of currently
used insecticides will diminish with time but
combing requires better evidence of success
before it will replace chemical treatments for
the majority of patients.

Herbal treatments and
essential oils
Some activity against lice and their eggs has
been identified in vitro, and in uncontrolled
studies, both for essential oils and their
constituent terpenoids.12, 30–33
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We found no systematic reviews, RCTs, or cohort
studies evaluating herbal treatments or essential
oils for head lice, and no evidence of drawbacks,
although a potential for toxic effects has been
recognised for several essential oils.30

Herbal and other alternative therapies have
become more popular with the general public,
despite a lack of evidence for efficacy in this
application. Although terpenoids are a major
constituent of the active component of some
registered products, most alternative therapies use
these chemicals at low concentrations to reduce
the risk of side-effects. However, such low doses
will inevitably select for resistant strains of lice and
some resistance to terpenoids has already been
observed in the UK (IF Burgess, unpublished).

What is the best method for diagnosing louse
infection?

Case scenario 2
Head louse infections have been reported on
some of the classmates of a 9-year-old girl. A few
empty louse eggshells are visible on her hair and
she scratches occasionally. How can this
evidence of what may be a past infection be
distinguished from an active infestation? Is
detection combing or direct observation the
most efficient way for finding lice? (Figures 38.1
and 38.2).

Efficacy
We found no systematic reviews and no
RCTs evaluating detection methods. One
observational study (224 people) compared
traditional scalp inspection with wet combing
with conditioner. Wet combing found more cases
of louse infection in a school population than
scalp inspection (49/224 (22%) versus 33/224
(15%); RR 1·5, CI −1·0–2·1; NNT 14, CI 0·5–1).
However, inspection claimed to identify a further
13 cases that were not confirmed either by

combing or by follow up examination 2 weeks
later.34 An unpublished randomised trial has
found that dry detection combing is more
sensitive than either scalp inspection or
shampooing followed by straining the rinse water
to find lice washed from the hair (Dr Cynthia
Guzzo, personal communication, 2001). One
RCT of treatments found dry combing with a
detection comb to be more effective than visual
inspection in identifying positive cases before
treatment (25/25 (100%) versus 12/25 (48%); RR
2·08, CI 1·3–3·1; NNT 2, CI 0·3–0·7).21

Comment
Accurate diagnosis of an active head louse
infection is fundamental to deciding whether
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Figure 38.1 Head lice are difficult to see against
human skin

Figure 38.2 Detection combing for head lice using a
plastic detection comb



treatment is needed. In the past, the presence
of apparently viable louse eggs close to the
scalp was considered sufficient evidence of an
active infection. Now only the presence of mobile
stages is considered adequate evidence.2

A recent cohort study (50 people) confirmed
that the presence of eggs close to the scalp is
a limited risk factor. Children screened by
direct observation of the scalp, and found only
to have louse eggs, were evaluated again 14
days later. Those with five eggs or more within
6 mm of the scalp were more likely to develop
an active infection than those with fewer than
five eggs (7/22 versus 2/28; RR 4·5, CI
1·0–19·4). It was concluded that many children
are excluded from school or treated
unnecessarily and that repeated examinations
to determine whether an infection develops
would be more beneficial.35

Unnecessary treatments and school exclusions
also arise because caregivers and health
professionals misdiagnose items found in the
hair. An observational study evaluating 614
samples of presumed head lice found that only
364 (59%) were louse related, showing that
better diagnostic tools are required.36

Implications for practice
Accurate diagnosis is essential for developing
an appropriate treatment strategy. Treatment
should only be given if living lice are found.
Too often children are exposed to insecticides
unnecessarily because a parent finds a few
empty louse eggshells in the hair. However, if
a child has never had head lice before, an
infection may run for several weeks before it is
discovered by chance, simply because there
is no overt sign of the infestation.12 Prescribers
should, therefore, always ask for evidence of
active infection, in the form of a louse stuck to
a piece of paper, before deciding on
treatment.
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Background
Definition
Insect bites or stings such as mosquito bites or
Hymenoptera stings in general induce
immediate and delayed cutaneous reactions.
These vary from the common immediate wheal-
and-flare reaction and delayed papules to the
rare bullous eruptions and Arthus-type
reactions. Insect stings of the order
Hymenoptera (bees or vespids such as wasps
(yellow jackets) and hornets) can also cause
allergic reactions. Allergic reactions range from
large local reactions through severe systemic
reactions to an anaphylactic shock syndrome.

Incidence/prevalence
The prevalence of allergic sensitisation to
Hymenoptera venoms as indicated by the
presence of specific IgE in unselected
populations ranges from 12 to 18%.1 Systemic
reactions to Hymenoptera stings as assessed in
surveys are reported to be 0·3–5% in general
and selected populations.1–11 The number of
deaths from allergic reactions to Hymenoptera
stings occurring per year is 0·09–0·45 per million
inhabitants.1,10

Aetiology/risk factors
Immediate cutaneous reactions to insect bites
are mediated by antisaliva IgE induced by the
injection of the insect saliva.12 Reactions to
Hymenoptera stings are caused by the venom of
the stinging insect and can be either toxic (local
reaction) or allergic (large local reaction, mild or
severe systemic reaction). Patients who have
been diagnosed with hypersensitivity to
Hymenoptera venoms (positive skin-prick test
and/or presence of specific IgE) as well as
patients with a previous history of systemic
reactions to Hymenoptera stings are at higher
risk for systemic allergic reactions than non-
sensitised subjects.1,13–25

Prognosis
The risk of severe systemic reaction to
Hymenoptera stings cannot be sufficiently and
accurately predicted by “diagnostic” tests such
as the skin-prick test or the determination of
specific IgE to the venom of the stinging insect.

39
Insect bites
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Several controlled trials and observational
studies investigated the risk of recurrent
systemic reactions after Hymenoptera re-stings
in subjects with a history of systemic reactions.
The reported recurrence rate ranged from 14%
to 76%.1,13,14,18–20,22–27 The risk of systemic
reactions after a re-sting varied according to the
severity of the initial reaction. If the initial reaction
was severe, a risk of recurrent systemic
reactions of 49–76% was observed,1,18,28

compared with 14–41% after mild initial
reactions.1,13,18,21 For children, the risk of
recurrent allergic symptoms is lower.29

Aims of treatment

• To reduce the severity and duration of
symptoms

• To prevent recurrence of systemic reaction to
Hymenoptera insect stings

Outcomes

• Severity and duration of symptoms (itching,
pain, swelling, local and systemic reactions
such as urticaria, angioedema, hypotension,
bronchospasm, anaphylactic shock)

• Recurrence rate of systemic reaction to
Hymenoptera insect stings

• Adverse effects of treatment

Search methods
Search and appraisal (May 2001) of:

• Medline (1966 to May 2001)
• Embase (1974 to May 2001)
• Cochrane Library to issue 2, 2001
• skin databases of the Cochrane Skin Group

In addition we screened the reference lists of the
retrieved articles.

QUESTIONS

How effective is symptomatic treatment after
mosquito bites?

Case scenario 1
A 23-year-old woman reported itching and pain
in her left leg several hours after a mosquito bite.
What treatment would best relieve the patient’s
symptoms?

Efficacy
We found no systematic review.

Oral antihistamines versus placebo
We found two randomised controlled trials
(RCTs) of oral cetirizine versus placebo given
prophylactically to 23 healthy adult volunteers
and to 18 patients with previous dramatic
cutaneous reactions.30,31 A significant decrease
in wheal size and pruritus was found in the
healthy subjects at 15 minutes after the
controlled bites, and in the previously reacting
patients at 15 minutes and 24 hours after the
controlled bites. In a non-randomised
controlled trial, oral ebastine was administered
before controlled mosquito exposure to 25
adults with previous cutaneous reactions.32 A
significant decrease in bite size and pruritus
was found at 15 minutes after the controlled
bites.

Topical treatments versus placebo
We found two RCTs in adults with previous
immediate cutaneous reactions of ammonium
solution (n = 25) and of a topical homeopathic
treatment (“Prrrikweg gel” n = 100).33,34 The
ammonium solution significantly relieved
symptoms after bites (itching, burning and/or
pain) whereas no significant effect was observed
with the homoeopathic gel.

Drawbacks
In RCTs, sedation was reported for 18% (two
patients) who received cetirizine, and for 8%
(one patient) who received placebo,30,31 and for
21% (six patients) treated with ebastine, and 7%
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(two subject) who received placebo.32 No skin
irritation or other side-effects occurred in
patients after the application of topical
treatments.33,34

Comment
The reduction of symptoms caused by insect
bites has been evaluated for just two of the many
oral antihistamines available. The effect of
intravenous antihistamines (dimetindene maleate
versus clemastine) in patients allergic to
“insects” was investigated in an RCT of only
eight patients.35

How effective is symptomatic treatment after
Hymenoptera stings?

Efficacy
We found no systematic reviews, RCTs or other
studies that evaluated symptomatic treatment
of local and systemic toxic and/or allergic
reactions after stings by bees, wasps or hornets
(Hymenoptera). However, in many studies
investigating the effect of venom immunotherapy,
case series are reported about the treatment of
potentially life-threatening adverse systemic
reactions to the insect venom (similar treatment to
that of anaphylaxis from any other cause).

Pinching versus scraping off the bee
sting left in the skin
We found one RCT of two volunteers who either
pinched or scraped off honeybee stings (20
stings in each group). The wheal response was
greater for stings removed by pinching than
those removed by scraping (80 mm2 versus
74 mm2) but the difference was not statistically
significant.36

Drawbacks
We found no systematic reviews, RCTs or other
interventional studies that reported any adverse
effects.

Comment
The evaluation of the symptomatic treatment of
allergic reactions to insect stings was addressed
in a number of non-systematic reviews, although
the recommendations in these reviews were not
based on scientific evidence.37–40 Despite the
absence of systematic and reliable evidence in
the specific context of insect stings, we want
to emphasise the importance of treating
anaphylactic reactions to insect venoms in the
same way as anaphylaxis from any other
cause.37–40 An emergency kit for self-medication
has been recommended for patients with a
known history of systemic reactions.41–43

Is subcutaneous venom immunotherapy (VIT)
effective in preventing systemic reactions to
Hymenoptera stings?

Efficacy
We found one systematic review.44 In this review,
studies of different designs were combined
(randomised/non-randomised; placebo-controlled/
other control groups; before/after VIT trials). We
have therefore included the results of the
individual studies in the following sections. The
reported pooled effect of all eight studies in the
meta-analysis was a significant protective effect
of VIT against systemic reaction after re-stings
(odds ratio: 2·2, 95% confidence intervals
1·72–2·81).44

VIT versus placebo/no treatment/other
treatment
We found two RCTs. In the first RCT, 59 adults
with a history of systemic reactions after stings
and a positive skin-prick test received VIT for
6–10 weeks.14 A significantly reduced incidence
of systemic reactions after controlled sting
challenges was observed in the VIT group
compared with the placebo group (5% versus
58%) and with a group that received whole-body
extract (64%). In the second trial, 74 children
with a history of systemic reactions and a
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positive skin-prick test were randomised to VIT or
no treatment. Occurrence of field insect stings
were observed for the subsequent 2 years. The
difference in recurrence rates was not significant
between the VIT group (6%) and the no-
treatment group (17%).19

We found two non-randomised controlled trials.
In the first,24 the incidence of recurrent systemic
reactions was compared in 271 patients who
underwent VIT, no VIT or incomplete VIT
(stopped against physicians’ advice). The
incidence of systemic reactions after re-stings
was 4% in the VIT group, 27% in the incomplete-
VIT group and 50% in the no-VIT group. No
statistical analyses were performed. In the
second trial, VIT was compared with therapy with
bee whole-body extract in 56 patients with bee-
sting hypersensitivity. A significant reduction in
the incidence of recurrent systemic reactions
after field stings in patients treated with VIT was
observed (25% versus 75%).45

Effect of VIT during ongoing VIT
We found 27 non-randomised non-controlled
trials (before–after comparisons) that examined
the recurrence rates of systemic allergic
reactions to inhospital sting challenges or field
stings in patients with a history of systemic
reactions after Hymenoptera stings and venom
sensitisation confirmed by positive skin-prick test
and/or presence of specific IgE. The recurrence
rate in re-stung patients ranged from 0% to 38%
(one trial of 19 patients reported a rate of
58%).18,24,45–69

Recurrence of systemic reaction to
stings after stopping VIT
We found 19 non-randomised non-controlled
trials that examined the recurrence rates of
systemic allergic reactions to inhospital sting
challenges or field stings in patients with a

history of systemic reactions after Hymenoptera
stings and venom sensitisation confirmed by
positive skin-prick test and/or presence of
specific IgE. The recurrence rate in re-stung
patients ranged from 0% to 27%.24,48,53,60,70–82

In children
One randomised trial showed no significant
effect of VIT in children.19 One observational
prospective study in 29 honeybee-
hypersensitive children and adolescents (4–20
years of age) reported recurrence rates of
systemic reactions of 3% at 1 year and of 14% at
2 years after stopping VIT.82 Another study
reported little benefit of VIT in children who had
had only local reactions.26

Drawbacks
We found 39 reports on the safety of VIT. The
treatment protocols are very different in the
single studies. The duration and number of
injections differed, as well as the doses during
the initial phase. We included only studies
with the usual maintenance dose of
100 micrograms. The rate of systemic allergic
reactions per treated patient during VIT ranged
from 0% to 39% (two trials with ≤12 patients
reported rates of 50% and 64%, respectively).
We pooled the data by simply adding up the
numbers, without any study weighting; we
calculated the rate of systemic reactions to be
16% (961/5971 patients). If reported separately,
the rate of systemic reactions in honeybee-
sensitive patients treated with honeybee venom
ranged from 0% to 45% (one trial with 11
patients reported a rate of 64%). After pooling,
we calculated a rate of 27% (453/1697
patients). The rate of systemic reactions in
wasp-sensitive patients treated with wasp
venom ranged from 0% to 34%. After pooling
we calculated a rate of 14% (329/2383
patients).14,28,50,51,56,60,64–69,83–108
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Comments
Because Hymenoptera venom hypersensitivity is
potentially life threatening, it seems unethical to
perform double-blind, placebo-controlled trials.
This may explain why we found only two RCTs
and few non-randomised controlled studies
but many non-randomised non-controlled
prospective or retrospective studies evaluating
the effect of VIT. In nearly all studies the effect of
VIT was evaluated by measuring the recurrence
rates of systemic reactions to re-stings in patients
with previous systemic events. Patients with a
known history of systemic reactions are at risk
of potentially life-threatening reactions to
re-stings. In those non-randomised non-
controlled trials, it is implicitly assumed that the
effect of VIT can be evaluated by comparing
the recurrence rates during or after VIT with the
recurrence rates in observational studies
investigating the natural course of Hymenoptera
hypersensitivity (see Prognosis). Another implicit
assumption is that the risk for recurrence remains
unchanged over time. Many of the trials have
addressed the question of when to discontinue
VIT, but we found no good and reliable evidence.

One of the two randomised placebo-controlled
trials included children who were not
randomised properly to the treatment and the
analysis was not reported separately for the two
allocation groups.19 Since baseline data were
similar, the pooled results do not seem to be
biased.

Does pretreatment with antihistamines reduce
the risk of adverse effects of VIT?

Efficacy
We found no systematic review.

Four RCTs have compared pretreatment with
oral antihistamines with placebo in VIT.

• In 140 patients cetirizine significantly reduced
local adverse reactions but not systemic
adverse reactions.109

• In 54 patients fexofenadine significantly
reduced local adverse reactions but not
systemic adverse reactions.110

• In one RCT (n = 52) terfenadine significantly
reduced local adverse reactions but not
systemic reactions.111

• In the second RCT (n = 121) terfenadine
significantly reduced both systemic adverse
reactions and local adverse reactions during
the first week.112

Drawbacks
Side-effects of the antihistamine pretreatment
were reported in only one of the above RCTs:
headache in 2% (2/82) and nausea in 1% (1/82) of
the patients who received terfenadine, and fatigue
in 3% (1/39) of those who received placebo.

Comment
The few data that exist suggest that the efficacy
of VIT is not affected by anti-histamine
premedication.113
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Key points

• We found good evidence evaluating oral
antihistamines given prophylactically (but
only cetirizine and ebastine) versus
placebo and little evidence evaluating
topical treatment for insect-bite reactions. 

• We found no reliable evidence on
symptomatic treatment of Hymenoptera
stings and only one trial evaluating
removing the honeybee sting with
pinching versus scraping. Treatment of
adverse systemic reactions to insect
stings with antihistamines and steroids
was reported in case series. Anaphylactic
reactions were treated similarly to
anaphylactic reactions from other causes. 
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Background
Definition
Vitiligo is an acquired disorder of pigmentation
affecting mainly the skin, where the loss of
functioning melanocytes results in white
patches. The hair and, rarely, the eyes or other
organs and systems may be also affected. The
most common form of vitiligo is symmetrical,
usually affecting the skin around the orifices, the
genitals, sun-exposed areas such as the face
and hands, and friction areas such as extensor
surfaces of the limbs. The rare segmental type
affects only one area of the body.

Incidence/prevalence
Vitiligo is a common skin disorder, affecting
about 0·5% of the general population,
irrespective of ethnic origin.1–3 Anyone of any
age can develop vitiligo, but generally the
disease begins between the ages of 2 and 40
years. In a Dutch study, 50% of participants
reported the onset of the disease before the age
of 20 years.4

Aetiology
There appears to be a genetic predisposition to
vitiligo, consistent with a polygenic disorder, and
up to one-third of patients report a family history
of hypopigmentation.5,6 No definitive precipitating
factor responsible for initiating vitiligo has been
established, and the basic pathogenesis in
general still remains unknown. Current
hypotheses range from intrinsic melanocyte
dysfunction and/or death to destruction mediated
by autoantibodies. Many vitiligo patients also
exhibit other autoimmune disorders and the
presence of serum melanocyte-specific

autoantibodies appears to correlate with the
extent and activity of the disease.7,8

The development of vitiligo patches over friction
areas may be due to Koebner phenomenon in
response to local trauma.

Prognosis
Although neither lethal nor symptomatic, the
effects of vitiligo can be cosmetically and
psychologically devastating. We found only one
retrospective study dealing with prognostic
issues. The course of the disease is fairly
unpredictable, but often progressive (in more
than 80% of patients).9 Periods of slow or rapid
enlargement of the lesions, arrest in
depigmentation, and spontaneous or partial
repigmentation can occur. Spontaneous
repigmentation, probably sunlight induced, is
usually also a sign that the patient will respond to
medical therapy. On the other hand, as the main
reservoir of vital melanocytes is the hair follicle,
glabrous skin and hair-bearing skin in which
terminal hairs are clearly depigmented does not
respond to medical therapies.

Aims of treatment

• To achieve partial or total repigmentation, at
least for body areas that the patients estimate
as “most significant”, with minimal adverse
effects

• To improve the patient’s quality of life

Relevant outcomes

• Patient-rated clinical response: improvement
in quality of life, repigmentation
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• Doctor-rated clinical response: success
rate in terms of repigmentation (>75%)
or depigmentation (100%), long-term
repigmentation rate

• Side-effects of treatment

Methods of search
We searched for randomised controlled trials
(RCTs) or at least controlled trials of currently
available medical and surgical treatments in the
Cochrane Library and Cochrane Central Register
of Controlled Trials, Medline and Embase, with the
keywords “vitiligo” and “treatment”. We also
searched for “controlled trial”, “meta-analysis”,
“systematic review”, “practice guideline”, “quality of
life” and “prognosis”. The search was completed
in February 2002, and all the relevant papers found
were critically appraised and included. Reference
search of the key papers was performed.

A protocol by Barrett and Whitton on “Interventions
for vitiligo” is in the Cochrane Database of
Systematic Reviews. Two systematic reviews and
a meta-analysis from which practice guidelines for
the treatment of vitiligo were developed, by Njoo
and coworkers, were published in the Evidence-
based Dermatology section of Archives of 
Dermatology.

We found 10 additional controlled clinical studies
published after the completion of the systematic
reviews (December 1997). Only two studies
addressed quality of life as an outcome.

QUESTIONS

What are the effects of medical treatment in
vitiligo?

Case scenario
A 26-year-old woman reports a 10-year history of
depigmented areas. Clinical examination reveals
symmetrically distributed depigmented areas
affecting the sun-exposed areas, mainly upper
arms, face and neck (Figure 40.1).

Phototherapy and
photochemotherapy
Efficacy
Photochemotherapy is well established in the
treatment of vitiligo, with different modalities
essentially related to geographical area (solar
exposure) and available equipment.

A meta-analysis10 has found that the odds ratio
(OR) versus placebo (the odds of a patient
receiving the active therapy achieving >75%
repigmentation compared with a patient
receiving the placebo) was significant for oral
methoxsalen plus sunlight (OR 23·4; 95%
confidence interval (CI) 1·3–409.9), oral
psoralen plus sunlight (OR 19.9; CI 2·4–166·3)
and oral trioxsalen plus sunlight (OR 3·7; CI
1·2–11·2).

Two randomised double-blind right–left
comparative studies on a total of 80 patients
have shown that concurrent topical calcipotriol
potentiates the efficacy of PUVAsol (oral
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Figure 40.1 Neck with irregular-shaped depigmented
areas in a 26-year-old woman with vitiligo



psoralen plus sunlight)11 or PUVA,12 achieving
earlier pigmentation with a lower total UVA
dosage. A further RCT on 135 patients
compared (left–right) the efficacy of a
combination of fluticasone propionate and UVA
with that of either used alone, and showed that
combination treatment is more effective,13

although efficacy remains low (only 13% patients
achieving >75% repigmentation) because of the
low basic efficacy of the two treatments (UVA
alone or corticosteroid alone) in patients with
extensive symmetrical vitiligo.

The meta-analysis and one further trial14 found
that topical or oral khellin and phenylalanine
were not effective as photosensitisers in vitiligo
therapy (there was no difference between active
drug and placebo).

The case series included in the meta-analysis
showed that the percentage of patients
achieving >75% repigmentation was 63% for
narrowband UVB, 57% for broadband UVB, 51%
for oral methoxsalen plus UVA and 43% for oral
bergapten (a furanocoumarin contained in
bergamot orange) plus UVA.10 The differences
between the mean success rates reported
were not significant. A controlled trial on a
device producing a focused beam of UVB
(microphototherapy)15 found >75% repigmentation
in five of eight subjects with segmental vitiligo
treated for 6 months. A right–left comparison trial
on 24 patients showed that PUVB is as effective
as PUVA in the treatment of extensive
symmetrical vitiligo.16

Drawbacks
Photochemotherapy necessitates close monitoring
for acute toxicity and cutaneous carcinogenic
effects. Oral methoxsalen plus UVA was
associated with the highest incidence of
side-effects. Severe phototoxic reactions (mainly
associated with topical psoralen or oral
methoxsalen plus UVA) can be avoided by

carefully monitoring UV exposure. Nausea
(reported in 29% of the patients treated with
methoxsalen) can be reduced by taking food.10 It
seems that wearing UVA-opaque glasses for
24 hours after psoralen ingestion makes the risk
of cataract development negligible. Liver and
renal function tests and ophthalmologic
examination should be repeated annually.17

In patients with psoriasis, long-term PUVA
therapy was associated with an increased risk of
skin cancer.18,19 Although the risk seems to be
lower in patients with vitiligo (possibly because
of the lower cumulative dosages and/or darker
skin types), guidelines for maximum cumulative
PUVA doses should follow those recommended
for psoriasis.20 Both PUVA and UVB therapies
should not be continuous, to minimise
carcinogenic potential.

No systemic or local side-effects are reported for
UVB therapy, except for erythema, pruritus and
xerosis. Long-term side-effects and risk for skin
carcinogenesis are unknown.10 Side-effects of
topical calcipotriol were negligible in the two
trials reported.11,12 Abnormal liver function tests
were observed in 17% of patients using oral
khellin.10

Comment/implications for
clinical practice
The mean treatment duration of phototherapies
and photochemotherapies varied from 6 months
to 2 years. Since phototherapy is time-
consuming and patients must remain motivated
for long periods, monitoring of compliance is
relevant but seldom reported in trials. Moreover,
we found no trials considering quality of life
as an outcome, except for a case series of
51 children treated with narrowband UVB.21

These issues need to be better assessed in
further studies. Also, follow up studies are
needed to assess the persistence of therapy-
induced repigmentation.
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Corticosteroids
Efficacy 
Topical class 3 corticosteroids have been shown
to be effective in localised vitiligo, with a pooled
OR of 14·3 (CI 2·4–83·7); pooled ORs showed
non-significant differences between topical
class 4 or intralesional corticosteroids and their
respective placebos.10 Treatment duration in the
trials varied from 5 to 8 months, and strongly
depended on the response: when no response
occurred after 2–3 months, therapy was
stopped.

The efficacy of oral corticosteroids in
generalised vitiligo was low, with fewer than 20%
of patients achieving >75% repigmentation in
4–24 months.10

Drawbacks
Atrophy was the most common side-effect with
local corticosteroids, mainly induced by
intralesional and class 4 corticosteroids. Side-
effects, mainly moon face, weight gain and acne,
were frequent with oral corticosteroids.10

Comment/implications for practice
Topical and systemic corticosteroids have been
used to treat localised and generalised vitiligo,
respectively. These drugs are relatively effective
and have well-known side-effects. Only case
series have been found on the use of oral
corticosteroids.

Cognitive behavioural therapy
Efficacy
We found one controlled trial on 16 patients,
showing effectiveness of cognitive behavioural
therapy in improving the patient’s quality of life22;
this was one of only two trials addressing the
disease and treatment implications from the
patient’s point of view.

Drawbacks
No drawbacks were reported.

Comment/implications for
clinical practice
Studies that consider the effects of treatments on
the quality of life and global health of the patients
from the patient’s point of view are much
needed.

Melagenine, pseudocatalase,
systemic antioxidant therapy
One small trial on 20 patients found no clinical
differences between melagenine- and placebo-
treated groups.23 The effects of the other
therapies, proposed on a theoretical basis, are
unknown.24

What are the effects of surgical treatment?

In general, autologous transplantation methods
are indicated for stable and/or focal lesions that
are refractory to medical therapy.24 Koebner
phenomenon should be absent, and tendency
for scar or keloid formation should be
ascertained. “Stable” disease is not uniformly
defined across the studies.

Even after successful grafting, depigmentation
of the grafts may still occur during “reactivation”
of the disease.25

Autologous non-cultured
transplantation methods
Efficacy
One systematic review was found,26 based on
case series only (a total of 39 series, reporting on
five different techniques). The highest success
rates occurred with split-thickness grafting and
suction blister epidermal grafting, with 87% of
patients achieving >75% repigmentation
(sample-size weighted averages, CI 82–91 and
83–90, respectively). With minigrafting, 68%
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(CI 62–64) of the patients were successfully
grafted. A trial comparing minigrafting and suction
blister epidermal grafting27 confirmed the results
of the review, although the outcome measure was
the proportion of patches instead of the proportion
of patients. In a placebo-controlled trial on 18
patients, the addition of a melanotropin analogue
applied topically on minigrafted patches did not
improve the success of the minigrafting.28

Drawbacks
The most frequently reported side-effects were
scar formation at the donor site (40% of patients)
and cobblestone appearance over the recipient
area (27%) for minigrafting; scar formation
(12% of patients), milia (13%) and partial loss of
grafts (11%) for split-thickness grafts, and
hyperpigmentation at the donor site (28% of
patients) for suction blister epidermal grafts.26

Comment/implications for practice
Minigrafting was reported to be the easiest and
least expensive method, with the shortest
duration procedure (45 minutes for 50 cm2) and
requiring minimal equipment. Suction blister
epidermal grafting was the longest procedure,
requiring up to 3 hours for blister formation and
about half an hour for the grafting procedure
itself.26

The data on surgical procedures should be
interpreted with caution, as they are derived
mainly from small case series. We found only one
comparative trial,27 with a questionable outcome
measure.

Autologous cultured
transplantation methods
Very little experience has been gained with
culturing techniques, implying in vitro culturing of
epidermis containing both melanocytes and

keratinocytes (co-culture) or melanocytes alone.
One systematic review updated to 1997 includes
10 case series reporting on five different
techniques,26 and two further series have
reported on melanocyte grafting.29,30

Efficacy
The highest reported percentages of patients
with >75% repigmentation (sample-size
weighted averages) were 53% (CI 27–78) for
co-cultured melanocyte and keratinocyte grafting
(15 patients) and 48% (CI 39–56) for cultured
melanocyte grafting (130 patients).26 However,
the results are fairly variable in the different
series, a reflection of the different techniques,
patient selection criteria and reported outcome
measures, in addition to sample variability.

Drawbacks
No adverse effects are reported. Concern has
been raised about the tumorigenic risk of
culturing techniques when the culture media are
supplemented with tumour promoters.

Comment/implications for practice
Specialised personnel and high-technology
laboratory facilities are required.

What are the effects of depigmentation
therapy?

Efficacy
Only case series were found, showing
efficacy of monobenzylether of hydroquinone
(monobenzone), a potent melanocytotoxic
agent,31 methoxyphenol (11/16 patients
achieving total depigmentation) and Q-switched
ruby laser (9/13 patients).32

Drawbacks
When applying monobenzone, patients should
be warned about possible depigmentation at
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distant sites and of the skin of others (partners),
and should be informed that bleaching is a
permanent and irreversible process. Contact
dermatitis and corneal and conjunctival
melanosis have also been reported.24

Repigmentation occurred after total
depigmentation was achieved, in 36% (CI
11–69) of patients treated with methoxyphenol
cream and 44% (CI 14–79) of patients treated
with Q-switched ruby laser.32

Comment/implications for clinical
practice
Depigmentation therapy may be indicated in
patients with extensive vitiligo (>80% of the
body) or disfiguring lesions resistant to
repigmentation therapies.24

Treatment with monobenzone normally requires
1–3 months to initiate a response and 6 months to
2 years may be required to complete therapy.31

Key points

• A meta-analysis of RCTs has found that
psoralen plus sunlight and topical class 3
corticosteroids are effective when
compared with placebo for treating
generalised and localised vitiligo
respectively. Photochemotherapy requires
careful dosage and close monitoring for
acute toxicity and long-term carcinogenic
effects. Two RCTs have found that
concurrent topical calcipotriol potentiates
the efficacy of PUVA.

• Mainly case series have shown that PUVA
and UVB are effective. Long-term side-
effects of UVB are unknown.

• We found limited evidence (case series
only) on the effectiveness of surgical
treatments for selected patients and on the
effectiveness of depigmentation therapy
for vitiligo universalis. 

• We found no evidence of efficacy for
phenylalanine, topical or oral khellin and
melagenine.
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Background
Definition
Melasma is an acquired increased pigmentation
of the skin, characterised by grey–brown
symmetrical patches, mostly on the areas of the
face exposed to the sun, but occasionally on the
neck and forearms.1 Its clinical and histological
presentation does not differ between men and
women, apart from differences in incidence (see
below).

Incidence/prevalence
There are few studies showing the prevalence of
melasma. A study done in Mexico2 and another

done in Peru3 found that melasma accounted
for 4–10% of new dermatology hospital referrals.
Melasma was found to be the third most
common pigmentary disorder of the skin in a
survey of 2000 black people at a private clinic in
Washington DC.4 Melasma is thought to be more
common in people of Hispanic origin who live in
areas of high ultraviolet-light exposure and in
Asian people.5

Aetiology
Melasma occurs most commonly during
pregnancy, and has also been associated with
the use of oral contraceptives containing
oestrogens and/or progestogens, and with
certain drugs such as hydantoin.6–8 Sun
exposure appears to be important for the
development of melasma9 and there also
appears to be a familial predisposition.9

Melasma may also affect men, especially those
of Hispanic or Asian origin. A descriptive study
in 27 men in Puerto Rico suggested that sunlight
exposure and family history are the most
important determinants for development of
melasma in men.10 The cause of melasma is
unknown; hormonal mechanisms may be
involved. Mild ovarian dysfunction has been
considered as a cause after a study found
increased levels of leutinising hormone and low
levels of serum oestradiol in nine women with
melasma.11 A case-control study of 108 non-
pregnant women with melasma found a
significant association with increased thyroid
antibodies in the blood.12 Studies measuring
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levels of immunoreactive β-melanocyte
stimulating hormone found normal levels in
patients taking oral contraceptives, some of
whom had melasma,13 suggesting that the
development of melasma is not related to
melanocytic hormone.

Prognosis
Melasma usually persists for several years. It
may present as odd streaking on the face,
causing cosmetic disfigurement. Pregnancy-
related melasma may persist for several months
after delivery, and melasma related to hormonal
treatments may persist for long periods after
stopping oral contraceptives. Recurrences are
common, particularly after re-exposure to the
sun.9 Response to the treatment can be
variable, although dermal type melasma is less
responsive than epidermal type (see below). The
benefits of treatment may not be apparent for
many months. Treatment is often unsatisfactory
and has been associated with side-effects such
as local irritation, scarring, contact dermatitis
and residual patches of lighter colour on the
skin – so-called “confetti pigmentation”.
Hydroquinone, one of the common
depigmentation agents, has been particularly
associated with exogenous ochronosis (deposit
of brown, blue or black pigmentation in the skin
and cartilage seen in sufferers of alkaptonuria,
which is a rare inherited metabolic disorder) from
prolonged use of strong concentrations.14

Diagnostic tests
Melasma is usually a clinical diagnosis.
Microscopy studies suggest that there may
be two main types of melasma9: the epidermal
type, characterised by increased melanin
pigmentation in the suprabasal layers of the
epidermis, and the dermal type, characterised
by increased melanin in the dermal
macrophages, with associated milder epidermal
hyperpigmentation. With mixed type, some areas

show enhanced pigmentation, and some do not
when examined with a Wood’s light, revealing a
mixture of dermal and epidermal melasma in the
same person (see below).

This distinction may provide a clue to the
expected treatment response. Dermal type has
been found to be less responsive to conventional
therapy.5 An alternative way of establishing the
type of melasma clinically is by using a source of
ultraviolet A light such as a Wood’s lamp.15

Ultraviolet light lamps enhance the lesions in
light-coloured skins (i.e. skin phototypes I–IV;
see Box 41.1),12 but may be of little use in dark-
skinned people, in whom the enhancement is
less prominent.

Aims of treatment
Treatments should aim to prevent the
development of melasma, prevent or reduce the
severity of recurrence, reduce affected areas,
improving the cosmetic defect, and reduce time
to clearance, with fewest possible side-effects.
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Box 41.1 Skin phototype

Skin phototype is a classification used to
determine the risk of cutaneous sunburning
and tanning tendency following exposure
to ultraviolet radiation. It is useful in
determining the dose regimens for phototherapy
and photochemotherapy, an individual’s
susceptibility to photoageing and skin
cancer, and the degree of photoprotection
required. Phototypes are categorised in a
range of I–VI.16 

• Phototype I describes white people, those
who always burn and never tan. 

• Phototypes IV–VI describe darker people,
from light brown to dark brown or black.
These people have low sensibility to
ultraviolet radiation and have a low risk of
burning and react to exposure by tanning.



Time for clearance is important as current
treatments take several months to have any
effect.

Relevant outcomes

• Improvement in patient satisfaction
measures, and quality-of-life assessment
measures during the time course of the
intervention

• Clearance of lesions evaluated by objective
methods (for example melasma area and
severity index (MASI) or melasma area and
melanin index (MAMI); see Box 41.2) or any
other objective semiquantitative measures of
disease

• Lightening of pigmentation (evaluated
objectively by a colorimeter, for example)

• Adverse effects such as irregular
pigmentation or irritation related to the
interventions

Box 41.2 Melasma scoring indexes

MAMI
This is the melasma area and melanin index.17

It is calculated as MASI (see below) but
darkness and homogeneity are replaced by
the single variable of melanin index. This
variable is a measurement of colour at
involved sites determined using a reflectance
spectrophotometer.

MASI score
This is the melasma area and severity index.18

The index evaluates four areas of the face: the
forehead (f), the right (rm) and left malar (lm)
regions and the chin (c). Each of the first three
is weighted with 30% of the score, while the
chin is weighted with 10% of the score. The
extent of melasma in each area (A) is
calculated and given a numerical value as
follows:

Methods of search
Medline 1966 to 3rd August 2001, EmBase 1980
to 3rd August 2001, Cochrane Library 2001
issue 3, Psycinfo 1970 to 3rd August 2001 and
LILACs were searched for the terms “melasma”,
“chloasma” or “mask of pregnancy” as text
words and/or keywords if present in the
database. Randomised controlled trials (RCTs)
were searched for first, using a filter; the
remaining abstracts from the search were
then scanned to see if any RCTs had been
missed using the search filter. References from
identified papers were searched. The results of
the search were appraised by at least two of the
authors. 

QUESTIONS

How effective are preventive interventions in
high-risk populations? 

Case scenario 1
A Latin-American woman is planning to have
children and is concerned about developing
melasma. Her three sisters all developed
melasma during pregnancy, which lasted for
many years. 
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0 no involvement
1 <10%
2 10–29%
3 30–49%
4 50–69%
5 70–89%
6 <90–100%. 

Severity of melasma is described by a
combination of two factors, darkness (D) and
homogeneity (H), each evaluated on a scale
of 0 to 4, and is calculated as follows:
MASI = 0·3(Df + Hf)Af + 0·3(Dmr + Hmr)Amr +
0·3(Dml + Hml)Aml + 0·1(Dc + Hc)Ac. 



Efficacy
We found no studies assessing the effects of
preventive measures (such as educational
interventions to avoid sun exposure or use
of prophylactic sunscreens) in high-risk
populations. 

Comment
Overall, expert opinion supports interventions
aimed at reducing exposure to ultraviolet light,
which may reduce the risk of developing
melasma.

Key messages
We found no incontrovertible or solid evidence to
support preventive interventions in high-risk
populations. Current opinion, based on known
risk factors, suggests that preventing exposure
to ultraviolet light such as sunlight may reduce
the risk of developing melasma. 

Implications for clinical
practice/categorisation
Unknown effectiveness.

How effective are therapeutic interventions in
childbearing, pregnant and breastfeeding
women?

Case scenario 2
A 30-year-old woman developed melasma in the
20th week of her first pregnancy. She is not
on any medication and has not used an oral
contraceptive in the past. 

Efficacy
We found no studies in populations clearly
identified as pregnant or breastfeeding women.
Several studies did not clearly specify if included
women were pregnant or became pregnant
during follow up. When components used in the

study included those that are not recommended
in childbearing women (i.e. retinoids) the study
was considered to be done in non-pregnant or
nursing populations and are discussed under
the corresponding question. 

Comment
Common expert opinion is that women under
high risk of developing melasma should avoid
exposure to sun or other sources of ultraviolet
light. It would seem reasonable to consider the
use of broad-spectrum sunscreen with solar
protection factors (SPF) >15 in women at high
risk of developing melasma.

Key messages
We found no good evidence to support any
therapeutic intervention in childbearing,
pregnant or breastfeeding women. Current
opinion suggests that such women with melasma
may benefit from using broad-spectrum
sunscreens and avoiding exposure to ultraviolet
light such as sunlight. 

Implications for clinical
practice/categorisation
Unknown effectiveness.

How effective are therapeutic interventions in
non-childbearing women?

Case scenario 3
A 35-year-old woman presented with a 3-month
history of melasma. She was taking an oral
contraceptive, which she had recently stopped
taking after a tubal ligation. She is an outdoor
worker. 

Sunscreens
Efficacy
We found no systematic reviews. We found one
RCT19 comparing sunscreens with placebo in
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women receiving hydroquinone. The study
involved 59 non-pregnant Hispanic women in
Puerto Rico. None of the participating women was
taking contraceptive hormones and all had had
melasma for 2–25 years. All women were
prescribed a clearing solution of hydroquinone
3% in hydroalcoholic solvent twice daily. Women
were randomised to a morning application of
broad-spectrum sunscreen or vehicle (placebo)
and were then followed for 3 months. Improvement,
assessed subjectively by a physician, was similar
with sunscreen (improvement in 26/27 (96%)
women receiving sunscreen and hydroquinone
compared with 21/26 (81%) women receiving
placebo and hydroquinone; relative risk (RR) 1·19,
95% confidence intervals (CI) 0·98–1·46).
Improvement rates assessed by participants were
high in both groups (27/27 (100%) with sunscreen
and hydroquinone compared with 25/26 (96%)
with placebo and hydroquinone; absolute risk
reduction (ARR) 4%, CI −1 to 18·9%). Six of the
59 women (10%) withdrew and 9/53 (17%) women
suffered side-effects; the report did not mention
which group these women were allocated to. 

Comment
Sunscreens are commonly prescribed for
melasma. 

Key messages
We found limited evidence from a single RCT
evaluating the effect of therapeutic sunscreens.
It showed that during the 3-month follow up
period, the majority of women receiving
hydroquinone improved regardless of the
addition of sunscreen to their treatment. The
study did not describe if women used other
strategies to avoid sunlight. 

Implications for clinical
practice/categorisation
Unknown effectiveness.

Topical corticosteroids
Efficacy
We found no systematic reviews. We found one
trial of 17 participants (16 consecutive women
and one man) followed for 3 months.20 The trial
compared the topical application of a 0·2%
betamethasone 17-valerate cream with cream
excipient (placebo). Randomisation was used to
allocate the side of the face to which creams
were applied. There was good improvement
(subjectively defined by physician and
participants) in eight people, eight of whom
considered betamethasone to be better than
placebo. Three considered they achieved
moderate improvement with either betamethasone
or placebo, and four people said they had no
improvement at all. One person withdrew from
the trial.

Drawbacks
The study reported no significant side-effects.20

Comment
Although the study reports that betamethasone
was effective as a depigmenting agent (P<0·05),
numbers were very small and 7/16 patients found
no therapeutic difference between treatment and
placebo.20 There is controversy over the balance
between benefits and harms of using topical
steroids in the treatment of melasma.

Key messages
We found insufficient evidence to support the
use of topical steroids in melasma. There is
controversy over the use of topical steroids in
melasma. 

Implications for clinical
practice/categorisation
Unknown effectiveness.
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Topical retinoids
Efficacy
We found no systematic review. We found three
RCTs. 

In Caucasian people: The first RCT was done in
50 Caucasian women with facial melasma.21

Pregnant or nursing women were excluded.
Women attending tanning salons, having heavy
sun exposure, or who had used systemic
retinoids during the previous 6 months or topical
retinoids during the previous month were
excluded. The trial compared the daily use of
topical 0·1% tretinoin with placebo (vehicle
cream for tretinoin). The withdrawal rate was
24%. Insufficient baseline data was presented to
determine if groups were comparable at
baseline. 

In Asian people: The second RCT17 included 30
Thai people (26 women and 4 men) with facial
melasma. It excluded pregnant and nursing
women, and people who had used systemic
retinoids in the previous 6 months or topical
retinoids in the previous month. The RCT
compared a titrated daily application of 0·05%
isotretinoin gel with colour-matched vehicle used
as placebo, for 40 weeks. There were no
significant differences in the MASI or MAMI
scores in the evaluations done at 2 weeks,
4 weeks and monthly for up to 40 weeks. The
only two participants with dermal melasma were
allocated to the isotretinoin group. Participants
in both groups improved during the 40-week
follow up. 

In black people: One RCT in the US compared
the daily application to the entire face of a cream
with 0·1% tretinoin or placebo (vehicle) in 30
(29 women) Afro-American black people, followed
for 40 weeks.22 The MASI score was used to
assess the severity of melasma. Darkness and
homogeneity were also assessed. Colorimetry,

photographic and histology studies were done
before and after treatment. After 40 weeks
people receiving tretinoin had higher rates of
improvement in their mean ± SD MASI score
(MASI score changed in the tretinoin group from
15·0 ± 1.8 at baseline to 10·2 ± 2 and in the
vehicle group from 15·5 ± 2·6 to 13·9 ± 2·7 after
40 weeks of treatment (P=0·03).) Changes were
assessed by an independent clinician, who
found no significant differences between
tretinoin and placebo after 24 weeks (improved
or much improved: 11/15 (73%) with tretinoin
compared with 6/13 (46%) with placebo; RR 1·6,
CI 0·8–3·1).

Drawbacks
In Caucasian people: The first RCT described
some causes for withdrawal such as cutaneous
side-effects (3/25 (12%) with tretinoin compared
with 0/25 with placebo). Worsening of melasma
occurred in a woman from the tretinoin group.
Moderate cutaneous reactions were more
frequent with tretinoin (22/25 (88%)) than with
placebo (7/24 (29%)) with placebo (RR 3·0, CI
1·6–5·7; number need to harm (NNH (see
Table 10.1) 1·7, CI 1·3–3·1). Severe cutaneous
reactions occurred only with tretinoin (4/25
(16%); NNH 6·3).21

In Asian people: The second RCT found similar
withdrawals rates in both groups (4/15 (27%)
with isotretinoin compared with 3/15 (20%) with
placebo).17 Mild transient erythema and/or
peeling occurred only in the isotretinoin group
(4/15 (27%) NNH 3·8).

In black people: The most frequently found
side-effects in the third RCT were erythema
and/or peeling (10/15 (67%) with tretinoin
compared with 1/15 (7%) with placebo; RR 10,
CI 1·5–68·7; NNH 1·7, CI 1·1–2·4) in the area of
application.22
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Comment
The withdrawal rate was high in the first RCT,21

which compromised the validity of the results.
Both RCTs have small samples, which make it
difficult to draw conclusions with confidence.
The RCT done in black people22 may have had
insufficient power to rule out an effect, as CIs for
physician-assessed changes were broad. It is
impossible to draw reliable conclusions on the
effects of retinoids in Caucasian women. The
trials done in Asian people17 and black people22

were small, so the finding of no differences does
not rule out the possibility of a clinically important
effect. Side-effects, however, were quite
common in people receiving retinoids. It is
unknown whether the use of sunscreens may
have introduced any confounding.

Key messages 
We found inconclusive evidence of an effect of
retinoids in people with melasma, but side-
effects were common. 

Implications for clinical
practice/categorisation
Unlikely to be beneficial. 

Azelaic acid
Efficacy
We found no systematic reviews. One RCT done
in the US (52 people: 45 non-pregnant or non-
nursing women, 7 men; skin phototype IV, V or
VI; clinical diagnosis of facial hyperpigmentation
which could in some cases be caused by
melasma) compared azelaic acid with placebo.23

After 24 weeks the authors found a statistically
significant decrease in the treatment group
in pigmentary intensity as measured by
chromometer analysis (P = 0·039) and
investigators’ subjective scale (P = 0·021). The
study failed to differentiate at any stage those
participants with melasma from those with other

hyperpigmentation disorders, making it difficult
to draw conclusions applicable to people with
melasma. 

We found one RCT and one non-randomised
controlled trial comparing azelaic acid with
hydroquinone. The RCT24 was in 340 people with
non-dermal melasma (17 men evenly
distributed), and compared twice-daily 20%
azelaic acid cream with twice-daily 2%
hydroquinone cream for 24 weeks. It found that
improvement (defined as a reduction of >50% in
a score including area and pigmentation) was
higher with azelaic acid (106/154 (69%) than with
hydroquinone (88/161 (55%)); RR 1·26; CI
1·06–1·50; NNT 7, CI 4–30). The majority of
patients were of skin phototypes III–VI. No
subgroup analysis was done to determine if men
had a different response to women. The non-
randomised controlled trial25 (60 women with
skin phototypes I–IV, centromalar or facial
distribution, followed for 24 weeks) included
women with epidermal (72%) or mixed melasma
(28%), in the age range 18–40 years. Thirty per
cent of women were taking oral contraceptives.
The trial compared 20% azelaic acid cream
with 4% hydroquinone cream. All women were
given sunscreen (details not provided) and were
asked to apply azelaic acid on one side of their
face and hydroquinone in the other side, twice
daily for 24 weeks. No detail is provided to
explain how interventions were concealed.
Improvement was assessed subjectively by
participants and evaluators. The study was
completed by 85% of participants. Improvement
was similar in women receiving azelaic acid
(23/26 (88%) and hydroquinone (22/25 (88%);
RR 1·0, CI 0·8–1·3).

Drawbacks 
The study done in people with undifferentiated
hyperpigmentation disorders23 found that
people using azelaic acid cream had a higher
incidence of burning, particularly at weeks 4 and
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12 (P = 0·046 and 0·021, respectively; detailed
data not provided) and significantly higher
stinging symptoms at week 4 (P = 0·002, detailed
data not provided) than those using placebo.

In the comparison with hydroquinone,
complaints of mild symptoms such as itching
and burning were more frequent with azelaic
acid (61/167 (37%)) than with hydroquinone
(22/173 (12%); RR 3·0, CI 1·7–4·7; NNH 4, CI
3–6). Withdrawals related to intolerance (local
irritation) occurred in both groups (4/167 (2%)
with azelaic acid compared with 2/173 (1%) with
hydroquinone). Marked irritation was more
frequent with azelaic acid (15/167 (9%)) than
with hydroquinione (2/173 (1%)); RR 7·8, CI
1·8–33·5; 12, CI 7–30).24

Comment
Results of the non-randomised clinical trial
should be interpreted with caution as the authors
did not describe strategies used to avoid bias,
outcomes were assessed subjectively and no
standardised or validated scales were used. 

Key messages
Azelaic acid was found to be superior to 2%
hydroquinone in achieving improvement in people
with melasma. We found no solid evidence
compared with placebo. Azelaic acid was
associated with a higher incidence of side-effects. 

Implications for clinical
practice/categorisation
Unknown effectiveness (compared with
placebo).

Likely to be beneficial (compared with
hydroquinone).

Hydroquinone
Efficacy
We found no systematic review. We found one
RCT, done between autumn and spring in Brazil

(48 people, four men; age range 19–55 years).26

Participating women were asked to use effective
contraception during the trial. All participants
had a clinical diagnosis of melasma with Wood’s
lamp evaluation. People using benzoyl peroxide,
hydrogen peroxide or alcoholic cleansing agents
were excluded. People suffering from alcohol or
drug abuse, severe emotional problems, or
irritation or wounds in the treatment area were
also excluded. All participants received an SPF15
sunscreen. The intervention group received 
4% hydroquinone cream applied twice daily,
while the control group received placebo.
Outcomes were assessed by subjective clinical
evaluation and photography. After 12 weeks
hydroquinone showed higher improvement rates
(20/21 (95%) with hydroquinone versus 16/24
(67%) with placebo; RR 1·4, CI 1·06–1·9; NNT
3·5, CI 1·9–12·1). Total clearance of lesions was
more frequent in people receiving hydroquinone
(8/21 (38%) compared with placebo (2/24 (8%))
(RR 4·6, CI 1·1–19·2; NNT 3·4, CI 1·8–12·7). We
found one RCT comparing hydroquinone with
azelaic acid (see above).24

Drawbacks
The RCT26 found adverse effects in six people
using hydroquinone and five using placebo.
Erythema was more frequent with hydroquinone
(five people using hydroquinone, two using
placebo). Contact dermatitis occurred in one
person receiving hydroquinone. In the placebo
group, two people reported acne, one skin
dryness, one solar erythema and one cutaneous
irritation. The RCT comparing azelaic acid with
hydroquinone is described above.24

Comment
The trial was small and had exclusion criteria that
should be considered when deciding on the
applicability of the results. Hydroquinone (4%)
plus sunscreen was found to be superior to
placebo plus sunscreen in the RCT, while 2%
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hydroquinone in comparison against azelaic
acid was less effective. 

Key messages
We found limited evidence from one RCT
showing that the use of hydroquinone plus
sunscreen was superior to the use of sunscreen
and placebo. 

Implications for clinical
practice/categorisation
Likely to be beneficial (when used with
sunscreen).

Glycolic acid
Efficacy
We found no systematic review. We found one
randomised and one non-randomised trial. The
RCT (10 non-pregnant and non-nursing Asian
women with skin phototypes IV or V, suffering
moderate-to-severe facial melasma) compared
the use of peelings with glycolic acid on one side
of the face versus no peelings on the other
side.27 All women received concomitant twice-
daily applications of a cream containing 10%
glycolic acid and 2% hydroquinone, as well as
SPF15 sunscreen. An independent evaluator
assessed the results using a Munsell colour
chart and photographs. Participants also
assessed the results. Treatments were randomly
allocated to a side of the face, and no placebo
was used to conceal the intervention. The
physician evaluation found improvement in the
side using peeling in all cases, and improvement
in control sides in 8/10 cases. 

The open non-randomised trial (16 women with
skin phototypes II–VI, followed for 6 months)
comparing glycolic acid peels against Jessner’s
solution found no differences in the two groups.28

All women received nightly 0·05% tretinoin
(preparation not specified) for 1–2 weeks and

daily applications of sunscreen. All women also
received three peeling sessions, a month apart.
Peelings were done using titrated doses of 70%
glycolic acid applied to the right side of the face
and Jessner’s solution applied to the left side.
Follow up was completed by 11 (68%)
participants and no differences were found
between groups. 

Drawbacks
All participants in the RCT27 experienced
stinging and redness during and after each
peeling session. One person developed
an area of burn after the 20% glycolic
acid peeling, resulting in a zone of
hyperpigmentation which disappeared after 2
months. No significant differences between
treatments were found. 

Glycolic acid peelings were more frequently
reported as more painful than Jessner’s solution.
One participant developed postinflammatory
hyperpigmentation in the side receiving glycolic
acid.28

Comment
The RCT may have been too small to rule out
differences, and concealment may have been
difficult to achieve because of the side-effects of
the peelings.27 The open non-randomised trial
has major limitations that compromise the validity
of the results. The design of the study is not the
most appropriate to answer a clinical question
referring to treatment effectiveness. Befor–after
comparisons do not allow firm conclusions to be
drawn, and comparisons with results of previous
reports from different populations may be
misleading.28

Key messages
We found insufficient evidence to assess the
effects of glycolic acid. 
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Implications for clinical
practice/categorisation
Unknown effectiveness.

Combined therapies
Efficacy 
We found no systematic reviews. We found five
RCTs. The first trial was an open RCT (50 Oriental
people, 49 women, with non-dermal melasma
and not taking oral contraceptives).18 It
compared the daily use of a cream containing
20% azelaic acid, 0·05% tretinoin and
sunscreen, with a cream containing 20% azelaic
acid and sunscreen, for a period of 6 months
with monthly evaluations. The number of
withdrawals was high and therefore it is difficult
to draw conclusions. Furthermore, some
outcome categories overlapped. 

A second RCT29 (65 dark-skinned people, skin
phototypes >III, with hyperpigmentation, 44
(68%) of whom had melasma) compared a
cream containing 20% azelaic acid cream
plus 15–20% glycolic acid (first month only) plus
sunscreen with 4% hydroquinone plus
sunscreen; participants were followed for 24
weeks. There was no difference between the two
groups in overall improvement, and reduction in
lesion area, pigmentary intensity and disease
severity were comparable in the two treatment
groups.

A third RCT30 in 40 Chinese women with pure
epidermal melasma confirmed by Wood’s lamp
(age range not specified) compared the twice-
daily application of a gel containing 2% kojic
acid, 2% hydroquinone and 10% glycolic acid
followed by a sunblock with titanium dioxide
SPF15 with the twice-daily application of a
control gel containing 2% hydroquinone and
10% glycolic acid, followed by sunblock with
titanium dioxide SPF15. Randomisation was
used to determine which side of the face would
receive each intervention. Data from three

women who withdrew were not included in the
analysis. The frequency of >50% clearance of
the melasma area was higher where kojic acid
was used, although this difference was not
significant (24/40 (60%) for the combined gel
containing kojic acid versus 19/40 (48%) for the
combined gel without kojic acid; RR 1·3, CI
0·8–1·9). When participating women assessed
improvement, this was found to be better with the
gel containing kojic acid. 

The fourth RCT31 included 38 non-childbearing
women with skin phototype I–IV and melasma
(type not specified). The study randomised
affected areas of skin instead of people and was
achieved using a list. The study compared a
cream containing 12% alpha hydroxyacid
(particular preparation not specified), 1%
polypeptide ascorbate complex and titanium
oxide photoprotector with a preparation
containing titanium oxide photoprotector and the
vehicle for the cream prepared to the same pH.
It found that patient global assessment, which
was measured using a visual analogue scale for
area and pigmentation, improved in more
women receiving active treatment than in those
using the placebo preparation. However this
difference did not quite reach significance
(34/36 (94%) with the combination treatment
versus 17/36 (47%) with placebo. RR 1·51, CI
0·96–2·40). Differences were significant for the
melanic index measured using a Mexameter
(mean melanic index 15·2 with active treatment
versus 22·1 with placebo; P<0·01 at day 56).

The fifth RCT32 (39 people with facial melasma,
5% of them with dermal melasma under Wood’s
light; 38 women, followed for 3 months)
compared 2% hydroquinone and 5% glycolic
acid gel with 2% kojic acid and 5% glycolic acid
gel. This study compared interventions applied
to the left or right side of the face. Outcomes
were comparison of facial photographs taken
using an ultraviolet filter, clinical evaluation,
participants’ impressions and decrease in

561

Melasma



affected area (no formal scales were used).
There were no significant differences between
groups (28% reduction with kojic acid and 21%
reduction with hydroquinone).

Drawbacks
The reasons for withdrawals in the first RCT18 are
not clear. Numbers were similar in both groups
(6/25 (24%) for the azelaic acid, tretinoin and
sunscreen group versus 7/25 (28%) for the azelaic
acid and sunscreen group; RR 0·9, CI 0·3–2·2).

In the second RCT29 the azelaic acid group
experienced significantly more burning and
peeling. There were two withdrawals in azelaic
acid group and four in the hydroquinone group.
However, these were described as not being
due to side-effects of the preparations.

All participants in the third RCT comparing a
combination of hydroquinone and glycolic acid
followed by sunblock with or without 2% kojic
acid,30 complained of redness, stinging and mild
exfoliation in both sides of their face
(randomisation was done for the side receiving
each treatment). Three women withdrew from the
study because of adverse effects on both sides
of their face and were replaced by three other
women.

In the fourth RCT comparing alpha hydroxyacid,
polypeptide ascorbate complex and titanium
oxide photoprotector with a preparation
containing titanium oxide photoprotector,31 one
woman withdrew after 28 days because of
depigmentation. However, no detail is provided
on whether this happened on the intervention or
control cheek. A second participant was
excluded when it became apparent that she did
not have melasma. In the active treatment group
a higher frequency of erythema and burning
feeling was reported and this persisted
throughout follow up. However, no further details
are provided. 

In the fifth RCT32 both treatments were described
as being well tolerated, although all participants
had some degree of skin irritation. Kojic acid gel
was found to be a stronger irritant. No further
detail was provided. 

Comment
Methodological limitations compromise the
validity of results found in the first RCT
comparing azelaic acid, tretinoin and sunscreen
with azelaic acid and sunscreen.18

With the second RCT comparing azelaic acid
cream, glycolic acid and sunscreen with
hydroquinone and sunscreen, it was not possible
to determine if the response varied between
people with melasma and people with other
hyperpigmentation conditions.29 It is therefore
difficult to draw valid conclusions. 

The third RCT comparing a gel containing kojic
acid, hydroquinone, 10% glycolic acid followed
by titanium dioxide sunblock, with a gel
containing hydroquinone and glycolic acid
followed by titanium dioxide sunblock had
methodological limitations, which may
compromise its validity, and the sample size may
be insufficient to rule out an effect.30

The fourth RCT31 did not provide detail on the
melasma type. Melasma type has been
associated with treatment response. The study
does not give details of the kind of alpha
hydroxyacid used and lacks detail of
demographic data. 

The fifth RCT does not allow one to look at
variables but gives percentage improvements
and P values. It concludes that the addition of
2% kojic acid gel to glycolic acid is as
efficacious as 2% hydroquinone.32 Addition of
2% kojic acid to a gel containing 10% glycolic
acid and 2% hydroquinone further improves
melasma. No additional side-effects were
reported on the kojic acid side.32
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We found one abstract33 which did not provide
sufficient detail to make a critical appraisal of the
study methodology. 

Key messages
Overall we found no good evidence of the effects
of combined therapies compared with placebo
or other preparations. The studies had
methodological flaws that compromised the
validity of the results, including small sample
sizes. 

Implications for clinical
practice/categorisation
Unknown effectiveness (all combined
preparations).

Laser therapies
Efficacy
We found no systematic review. We found one
RCT34 in eight dark-skinned people (skin
phototype IV–VI) with dermal melasma
diagnosed by Wood’s lamp. The article does not
provide any detail of the demographics of
participants. All participants received a 14-day
course of 0·05% tretinoin cream, 4%
hydroquinone cream and 1% hydrocortisone
cream, applied twice daily. All participants were
asked to use a sunblock of SPF15 or higher.
Participants had a 1 cm2 area of the face
exposed to one pass of the 950-microsecond
pulsed carbon dioxide laser with a computerised
pattern generation set at 300 mJ/cm2. The
intervention group received, in addition to the
above, another pass with Q-switched alexandrite
pigmented dye laser at a dose of 6 J/cm2. The
treated area was evaluated after 6 months.
Normal skin was found in three participants of
the intervention group and one of the control
group. However, the sample size is too small to
draw valid conclusions, and confounding factors
such as the use of different sunblock
preparations was not accounted for. 

Drawbacks
Two participants in the control group suffered
peripheral hyperpigmentation. As mentioned
above, the small sample size does not allow firm
conclusions to be drawn. 

Comment
This RCT34 is of particular interest because it
evaluates one of the few interventions currently
used for dermal melasma. Properly designed
RCTs are needed to determine the effect of laser
therapies in dermal melasma.

Key messages
We found insufficient evidence to evaluate the
effect of laser therapies in the treatment of
melasma.

Implications for clinical
practice/categorisation
Unknown effectiveness.

Other treatments
Efficacy
We found no systematic review. We found one
RCT35 (Japan, 3-month follow up; 176 women
and 2 men with diagnosis of melasma). Melasma
was present in 136 people (76%) and pigmented
contact dermatitis in 42 (24%). Specific results
for melasma were available from the study
report. The RCT compared oral vitamin E (50
people), vitamin C (45 people) and a
combination of vitamins E and C (41 people).
The study excluded pregnant women and
people suffering from systemic diseases. After
12 weeks, physician-rated colour difference and
photographic findings were used to assess
changes. Using colour photographs, an
improvement was noticed in 69% of those
receiving a combination therapy of vitamins E
and C, 60% of those receiving vitamin E and
50% of people receiving vitamin C. These
differences did not reach statistical significance.
In the objective clinical improvement evaluation,
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72% of the participants in the combined-therapy
group showed improvement compared with 63%
in the vitamin E group and 44% in the vitamin C
group. The difference between the combined-
therapy and vitamin C groups reached statistical
significance (P< 0·05).

Drawbacks 
The Japanese RCT had 10 withdrawals.35 One
participant withdrew because of side-effects
while 51 failed to complete the 12-week follow
up. Five people in the group receiving vitamins E
and C suffered side-effects: two had acne, one
xerosis, one mild stomach upset and one
metrorrhagia. Eight people in the vitamin E group
complained of side-effects: four had acne, one
stomach upset, one excessive perspiration and
two menstrual abnormalities. Side-effects were
reported by participants receiving vitamin C: four
suffered acne, two hot flushes, one stomach
upset and one seborrhoeic dermatitis.

Comments 
The Japanese study did not have a placebo
group, and all groups improved. Improvement
was better in people receiving preparations
containing vitamin E. A placebo-controlled study
is needed to determine the effect of these
compounds. Thirty-one people suffered side-
effects, although it is not clear if this refers to
people with chloasma or if it included people
with other pigmentary disorders.

Key messages
We found limited evidence that the combination
of vitamins C and E is better than vitamin C
alone. We found no evidence of the effects of
these therapies against placebo.

Implications for clinical
practice/categorisation
Unknown effectiveness.

Case scenario 4
A 40-year-old Latin-American man living in
California has had melasma for 3 months. It
appeared after a beach holiday. He is not on any
regular medication but has a family history of
melasma. 

Efficacy 
We identified no studies assessing the effects of
therapeutic interventions exclusively in men.
Although several RCTs included a few men,
none of them did a subgroup analysis, and none
would have had sufficient power to find clinically
relevant differences.

Comment
Based on expert opinion, the same treatments
used in non-pregnant women may be considered
appropriate in men with melasma.

Key messages
We found no evidence specifically evaluating the
effects of treatment in men. 

Implications for clinical
practice/categorisation
Unknown effectiveness.

Implications of the available
evidence
For consumers (the public)
Current opinion, based on known risk factors,
suggests that measures preventing exposure to
sunlight may reduce the risk of development and
recurrence of melasma. From the available trial
evidence therapies likely to be beneficial are
azelaic acid and hydroquinone.
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For clinical practice (healthcare
providers)
From the available evidence, treatments likely to
benefit patients with melasma are azelaic acid
with sunscreens and 2–4% hydroquinone with
sunscreens. The use of hydroquinone for
melasma has been limited recently because of
several case reports of it causing exogenous
ochronosis. However, there were no reports of
this side-effect in any studies with a follow up for
up to 24 months. 

We did not find convincing evidence for the
effectiveness of topical retinoids, topical
corticosteroids, glycolic acid, oral vitamins E or
C, lasers or any combined therapies.

For research (research agencies
and researchers)
We have found inconclusive evidence for the
effectiveness of topical steroids, topical
retinoids, glycolic acid and laser therapy. These
are commonly used therapies for melasma in
clinical practice and would require further RCTs
to validate their use. Lasers offer a potential
advantage over conventional therapies because
time to clearance can be much reduced. We
found only a few studies that looked at patient-
based outcomes. 

Key points 

• No incontrovertible or solid evidence
supports preventive interventions in high-
risk populations. Current opinion, based on
known risk factors, suggests that
preventing exposure to sources of
ultraviolet light such as sunlight may
reduce the risk of developing melasma. 

• No incontrovertible evidence supports any
therapeutic intervention in pregnant or
breastfeeding women. Current opinion
suggests that such women with melasma
may benefit from using broad-spectrum
sunscreens and avoiding exposure to
ultraviolet light such as sunlight. 

References
1. Newcomer VD. A melanosis of the face (‘chloasma’). Arch

Dermatol 1961;83:284–99.

• Limited evidence from a single RCT
evaluating the effect of therapeutic
sunscreens shows that during the 3-month
study period, the majority of women using
hydroquinone improved regardless of the
addition of sunscreen to their treatment.
The study did not describe whether
women used other strategies to avoid
sunlight.

• Evidence is insufficient to support the use
of topical steroids in melasma. There is
controversy over the use of topical
steroids in melasma.

• An effect of retinoids on melasma has not
been shown, but the available studies
found that side-effects were common.

• Azelaic acid was found to be superior
to 2% hydroquinone in achieving
improvement in people with melasma. We
found no solid evidence compared azelaic
acid with placebo. Azelaic acid was
associated with a higher incidence of
side-effects.

• Limited evidence from one RCT suggests
that hydroquinone plus sunscreen was
better than sunscreen and placebo.

• Evidence is insufficient to assess the
effects of glycolic acid.

• Overall we found no good evidence of the
effects of combined therapies compared
with placebo or other preparations. The
studies had methodological flaws,
including small sample sizes, that
compromised the validity of results 

• We found insufficient evidence to evaluate
the effect of laser therapies in the
treatment of melasma.

• We found limited evidence that a
combination of vitamins C and E is better
than vitamin C alone. We found no
evidence of the effects of these therapies
compared with placebo.

• No studies have assessed the effect of
treatments specifically in men.

565

Melasma



2. Estrada-Castanon R, Torres-Bibiano B, Alarcon-

Hernandez H et al. Epidemiología cutánea en dos

sectores de atención mèdica en Guerrero, Mexico.

Dermato Rev Mex 1992;36:29–34.

3. Failmezger C. Incidence of skin disease in Cuzco, Peru.

Int J Dermatol.1992;31:560–1.

4. Halder RN, Grimes PE, McLaurin CI, Kress MA, Kennery JA

Jr. Incidence of common dermatoses in a predominantly

black dermatologic practice. Cutis 1983;32:388–90.

5. Pathak MA, Fitzpatrick TB, Kraus EW. Usefulness of

retinoic acid in the treatment of melasma. J Am Acad

Dermatol.1986;15:894–9.

6. Bleehem SS. Disorders of skin colour. In: Champion RH,

Burton JL, Burns DA, Breathnach SM, eds. Textbook of

Dermatology, 6th ed. Oxford: Blackwell Science,

1998:1753–1815.

7. Resnick S. Melasma induced by oral contraceptive drugs.

JAMA 1967;199:601–5.

8. Escoda ECJ. Chloasma from progestational oral

contraceptives. Arch Dermatol 1967;87:486.

9. Sanchez NP, Pathak MA, Sato S, Fitzpatrick TB, Sanchez

JL, Minhm MC Jr. Melasma a clinical, light microscopic,

ultrastructural and immunofluorescence study. J Am

Acad Dermatol 1981;4:698–710.

10. Vazquez M, Maldonado H, Benaman C, Sanchez JL.

Melasma in men: a clinical and histologic study. Int J

Dermatol 1988;27:25–7. 

11. Perez M, Samchez JL, Aguilo F. Endocrinologic profile of

patients with idiopathic melasma. J Invest Dermatol

1983;81:543–5.

12. Lufti RJ, Fridmanis M, Misrunas AL. Association of

melasma with thyroid autoimmunity and other thyroidal

abnormalities and their relationship to the origin of

melasma. J Clin Endocrinol Metab 1985;61:28–31.

13. Smith AG, Shuster S, Thody AJ et al. Chloasma, oral

contraceptives, and plasma immunoreactive beta-

melanocyte-stimulating hormone. J Invest Dermatol

1977:169–170.

14. Findley GH, Morrison JGL, Simon IW. Exogenous

ochronosis and pigmented colloid milium from

hydroquinone bleaching creams. Br J Dermatol.

1975;93:613–22.

15. Gilchrest BA, Fitzpatrick TB, Anderson RR, Parish JA.

Localization of melanin pigmentation in the skin with

Wood’s lamp. Br J Dermatol 1977;96:245–8. 

16. Fitzpatrick TB. Validity and practicality of sun-reaction

types I–VI. Arch Dermatol 1988;124:869–71.

17. Leenutaphong V, Nettakul A, Rattanasuwon P. Topical

isotretinoin for melasma in Thai patients: a vehicle-

controlled clinical trial. J Med Assoc Thai 1999;82:

868–75.

18. Graupe K, Verallo RVM, Verallo V, Zaumseil RP.

Combined use of 20% azelaic acid cream and 0·05%

tretinoin cream in the topical treatment of melasma.

J Dermatol Treat 1996;7:235–7.

19. Vazquez M, Sanchez JL. The efficacy of a broad-

spectrum sunscreen in the treatment of melasma. Cutis

1983;32:92–6.

20. Neering H. Treatment of melasma (cholasma) by local

application of a steroid cream. Dermatologica

1975;151:349–53.

21. Griffiths CE, Finkel LJ, Ditre CM, Hamilton TA, Ellis CN,

Voorhees JJ. Topical tretinoin (retinoic acid) improves

melasma. A vehicle-controlled, clinical trial. Br J Dermatol

1993;129:415–21.

22. Krimbrough-Green CK, Griffiths CEM, Finkel LJ et al.

Topical retinoic acid (tretinoin) for melasma in black

patients. Arch Dermatol 1994;130:727–33.

23. Lowe NJ, Rizk D, Grimes P, Billips M, Pincus S. Azealic

acid 20% cream in the treatment of facial

hyperpigmentation in darker-skinned patients. Clin Ther

1998;20:945–59.

24. Sivayathorn A, Verallo RV, Graupe K. 20% azelaic acid

cream in the topical treatment of melasma: A double-blind

comparison with 2% hydroquinone. Eur J Dermatol

1995;5:680–4.

25. Piquero-Martin J, Rothe de Arocha J, Beniamini Loker D.

Estudio clínico doble ciego en el tratamiento del melasma

entre ácido azelaico versus hidroquinona. Med Cut I LA

1988;16:511–14. 

26. Ennes SBP, Paschoalick RC, Mota M. A double blind,

comparative, placebo-controlled study of the efficacy and

tolerability of 4% hydroquinone as a depigmenting agent

in melasma. J Dermatol Treat 2000;11:173–9.

27. Lim JT, Tham SN. Glycolic acid peels in the treatment of

melasma among Asian women. Dermatol Surg

1997;23:177–9.

28. Lawrence N, Cox SE, Brody HJ. Treatment of melasma

with Jessner’s solution versus glycolic acid: a comparison

of clinical efficacy and evaluation of the predictive ability

566

Evidence-based Dermatology



of Wood’s light examination. J Am Acad Dermatol

1997;36:589–93.

29. Kakita LS, Lowe NJ. Azelaic acid and glycolic acid

combination therapy for facial hyperpigmentation in

darker-skinned patients: A clinical comparison with

hydroquinone. Clin Ther 1998;20:960–70. 

30. Lim JT. Treatment of melasma using kojic acid in a gel

containing hydroquinone and glycolic acid. Dermatol

Surg 1999;25:282–4.

31. Poli F, Lakhdar H, Souissi R, Fiquet E, Chanez JF.

Clinical evaluation of a depigmenting cream: Trio-D

(R) in melasma of the face. Nouv Dermatol 1997;16:

193–7.

32. Garcia A, Fulton JE Jr. The combination of glycolic acid and

hydroquinone or kojic acid for the treatment of melasma and

related conditions. Dermatol Surg 1996;22:443–7. 

33. Pathak MA. Treatment of melasma with hydroquinone.

J Invest Dermatol 1981;76:324.

34. Nouri K, Bowes L, Chartier T, Romagosa R, Spencer

J. Combination treatment of melasma with pulsed CO2

laser followed by Q-switched alexandrite laser:a pilot

study. Dermatol Surg 1999;25:494–7.

35. Hayakawa R, Ueda H, Nozaki T et al. Effects of combination

treatment with vitamins E and C on cholasma and

pigmented contact dermatitis. A double blind controlled

clinical trial. Acta Vitaminol Enzymol 1981;3:31–8.

567

Melasma





Part 3: The evidence

Section F: Hair problems

Editor: Berthold Rzany





571

Background
Definition
The term androgenetic alopecia (AGA)
describes a genetically determined condition
leading to permanent loss of hair in men and
women with normal levels of androgens.
Synonyms are male and female pattern hair loss.
Most men with AGA show a typical pattern of
hair loss, often beginning at the temples and in
the vertex area.1–3 In contrast, most women with
AGA have a diffuse thinning in the midline of the
scalp.4,5 In many, but not all, men and women
the hair loss is accompanied by increased
shedding of telogen hair, which is a reflection of
shortened anagen growth phases.

Prevalence
AGA affects approximately 30% of men under 30
years of age, 50% under 50 years of age, and
70% under 70 years of age.6 In women, the
incidence before menopause is 5–10%, rising to
20–30% after the menopause.7

Aetiology
Microscopically, AGA is characterised by
progressive shrinking of scalp hair follicles.8 In
many patients, AGA is accompanied by an
acceleration of the hair growth cycle, as
reflected by decrease of anagen and increase of
telogen hair in the trichogram. However, some
patients have a normal anagen/telogen ratio
despite slowly progressive AGA. Whether and

when a scalp hair follicle miniaturises is
dependent on two factors: genetics and
androgens. The genes responsible for shrinkage
of a scalp hair follicle are not known. Each scalp
hair follicle carries individual genetic information
that determines whether and when it will develop
a sensitivity towards androgens. Once a scalp
hair follicle has become sensitive to androgens,
it will progressively shrink over the next years. In
men, the most important androgen driving AGA
is dihydrotestosterone (DHT). Within the cells of
the hair follicle, DHT is derived from its precursor
testosterone by two enzymes: the 5-α-reductase
types I and II.9 DHT seems to be less important
in women than in men.10 In general, androgens
can be considered potentially harmful and
oestrogens potentially beneficial for scalp hair
growth in women.

Prognosis
Without treatment, AGA progresses until all hair
follicles that have developed a genetically
determined sensitivity towards androgens are
miniaturised. The extent of AGA depends on the
number of hair follicles with genetic sensitivity to
androgens. In its maximal expression, all hairs
can be lost from the top of the scalp. In both men
and women, occipital hair follicles never develop
sensitivity to androgens; they are never lost
in AGA. 

Aims of treatment
Treatment of AGA has two major goals. First, it is
important to reliably stop further hair loss. The
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term hair loss does not describe telogen
effluvium but stands for permanent visible
thinning of scalp hair density by miniaturisation
of hair follicles. Second, some men and women
benefit so strongly from treatment that they can
regrow hair to a certain extent – their hair density
can be increased by re-enlargement of
individual hair follicles.

Relevant outcomes

• Stopping further hair loss: in a clinical study
setting, this has to be documented after
intervals of at least 1 year by microscopic
methods such as hair counts or increase of
hair weight in a representative area of hair
loss. 

• Increase of visible hair density: this has to be
documented by standardised scalp hair
photography.11

The change of anagen/telogen ratio does not
reliably assess the efficacy of a treatment
against further progression of AGA because not
all men and women with AGA have abnormal
anagen/telogen ratios. In addition, some patients
with long-standing telogen effluvium never
develop AGA.12 Therefore, the trichogram cannot
reliably measure the efficacy of a treatment
against AGA. 

Methods of literature search
In the PubMed database different search terms
were used for male and female androgenetic
alopecia. For male androgenetic alopecia the
search terms were: “((androgenetic and
alopecia) or (*male and pattern and baldness))
and (finasteride or minoxidil).” For female
androgenetic alopecia the search terms were
“((female and androgenetic and alopecia) or
(female and pattern and baldness)) and (minoxidil
or antiandrogen* or cyproteroneacetate or
(cyproterone and acetate) or cyproteronacetate
or estrogen* or oestrogen* or estradiol).”

QUESTIONS

Which topical or systemic treatment can stop
further hair loss and increase hair density in
men?

Case scenario 1
The patient is a 28-year-old German computer
specialist with a 3-year history of gradual hair
loss starting at the temples and now also
involving the top of the scalp (Figure 42.1). 

Topical minoxidil for men
with AGA
Efficacy 
We found no systematic review. Several
randomised controlled trials (RCTs) show that
minoxidil 2% or 5% solution applied twice daily
can increase test area hair counts and hair
weights in men with AGA.13–17

Drawbacks
In approximately 5% of men, minoxidil causes
redness and itching of the scalp skin. In most
men this effect seems to be non-specific irritation
by polyethylene glycol or other solvents; in some,
however, specific type IV allergy against
minoxidil is possible. Patients sometimes

572

Evidence-based Dermatology

Figure 42.1 Typical male pattern hair loss in a
28-year-old patient



attribute specific systemic effects such as
hypotension or increase of heart rate to minoxidil,
but this is implausible because serum
concentrations of minoxidil are very low after
twice-daily topical administration. 

Comment
Minoxidil 5% solution applied twice daily is a safe
and effective topical treatment for AGA in men.
There are no conclusive data on how often
minoxidil solution can reliably stop hair loss and
increase visible regrowth of hair in men. One of
the possible mechanisms is improvement of the
microcirculation in the dermal papilla.18,19

Implications for clinical practice
Minoxidil 5% solution can stop hair loss in many
men, but hair loss resumes when the
applications are stopped. There are no systemic
side-effects. 

Systemic finasteride for
men with AGA
Efficacy
We found no systematic review. The 2-year
results of the largest RCT were published by
Kaufman et al.20 The international multicentre
clinical trial of more than 1500 patients
demonstrated a significant increase of hair counts
in the finasteride treatment group after
1 year (+ 86 hairs per 5.1 cm2 test area versus −21
hairs in the placebo group). In the second year,
there was stabilisation of the increased hair
count in the finasteride group. Men on placebo
had a progressive loss of hair count in the vertex
test area. Men who were switched from
finasteride to placebo after 1 year lost the hair
gained under finasteride. Therefore, as with
other medical treatments for AGA, finasteride
needs to be taken permanently to show
therapeutic benefit. Visible hair density was
also documented by a standardised camera

device.11 After 1 and 2 years the before and after
pictures were judged by an expert panel of
dermatologists who were blinded to the
treatment modality. After 1 year, 48% of men in
the finasteride treatment group had visibly
increased hair density in the vertex area,
compared with 7% in the placebo group. After 2
years of treatment, 66% of the men in the
finasteride group had visibly increased hair
density, compared with only 7% in the placebo
group.20

Other RCTs have demonstrated that finasteride
significantly improves the anagen/telogen ratio21

and has also positive effects on the frontal hair
line.22 On the basis of recently published 5-year
data,23 hair loss can be stopped in 90% of men
taking finasteride, compared with 25% in the
placebo group. In addition to stoppage of hair
loss, an increase in hair density was seen in 48%
of the men in the finasteride group, compared
with 6% of men in the placebo group after 5
years of the study. 

Drawbacks
There were no side-effects on liver, kidney or any
other internal organ.20 Serum hormones were
unaffected, with the exception of a desired 70%
decline in DHT and a compensatory 10%
increase in testosterone. Sexual side-effects
were reported in both the finasteride and the
placebo group: decrease of libido 1.9% versus
1.3%; decrease of potency 1.4% versus 0.9%;
decrease of ejaculate volume 1.0% versus 0.4%.
Although the differences between the finasteride
and placebo groups were small and statistically
not significant,20 finasteride must be considered
capable of causing such effects in some men. A
separate study found sperm function parameters
to be unaltered by finasteride 1 mg.24

Comment
Finasteride 1 mg is a safe and effective drug for
the treatment of AGA in men. Finasteride inhibits
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the enzyme 5-α-reductase type II, thereby
preventing the intracellular conversion of
testosterone to its more active metabolite DHT.25

In men, DHT is essential for the development of
AGA, and finasteride decreases DHT by 70%,
both in the scalp skin and in serum.26

Implications for practice 
Finasteride 1 mg can stop hair loss (for at least 5
years) in 90% of men treated while it is being
taken. Systemic side-effects such as reduction of
libido and potency are infrequent (1–2%) and
often transient.

Which topical or systemic treatment can stop
further hair loss and increase hair density in
women?

Case scenario 2
The patient is a 35-year-old teacher with a 5-year
history of gradual hair loss starting at the midline

of her scalp (Figure 42.2). Her mother also had
thin hair; her father was bald.

Topical minoxidil for women
with AGA
Efficacy 
We found no systematic review. Several RCTs
demonstrate that minoxidil 2% solution applied
twice daily can increase test area hair counts and
hair weights in women with AGA.16,27,28 Most trials
were done for at least 1 year. When effective,
minoxidil solution increased visible hair density
within 6 months. After 6 months, no further
increase should be expected. A large American
multicentre study involved 308 women with AGA;
256 women completed the trial. In the minoxidil
group, there was an increase of 23 non-vellus
hairs in a 1 cm2 test area, compared with 11 hairs
in the placebo group. By investigator assessment,
no woman in the study had “dense” regrowth of
hair; 13% of the minoxidil treated women had
“moderate” regrowth of hair and 50% had
“minimal” regrowth of hair, compared with 6% and
33% respectively, in the placebo group.27

Drawbacks
Minoxidil causes redness and itching of the scalp
skin in approximately 5% of women. In most
women this effect seems to be non-specific
irritation by polyethylene glycol or other solvents;
in some, however, specific type IV allergy against
minoxidil is possible. Patients sometimes attribute
specific systemic effects such as hypotension or
increase of heart rate to minoxidil, but the very
low serum concentrations of minoxidil after twice-
daily topical administration make this implausible. 

Comment
Minoxidil 2% solution applied twice daily is a safe
and effective topical treatment for AGA in some
women while it is used. Minoxidil solution can
reliably stop hair loss and increase obviously
visible regrowth of hair in 10–20% of women.
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Implications for clinical practice
Currently, minoxidil 2% solution is the only
effective way to treat AGA in women. There are
no systemic side-effects. 

Systemic oestrogens and/or
antiandrogens for women
with AGA
Efficacy 
Because oestrogens have many antiandrogenic
actions, it is thought that they might have a
positive influence on hair growth. Antiandrogens
such as cyproterone acetate and chlormadinone
acetate directly block the androgen receptor.
However, most women with AGA have normal
oestrogen and androgen levels.29 Therefore,
positive effects of oestrogens and/or
antiandrogens on hair growth are questionable.
There are no systematic reviews. Recently,
one RCT compared the efficacies of the
antiandrogen cyproterone acetate, 52 mg daily
on days 1–20 of the cycle with twice-daily 2%
minoxidil application in 66 women with AGA
Ludwig I (67%), II (31%) and III (2%). The study
duration was 1 year and each treatment group
consisted of 33 women. The main outcome was
number of strong hair (>40 micrometer in
diameter) in a test area as detected by the
phototrichogram. After 1 year, hair counts in
the 0·32 cm2 test area were −2·4 ± 6·2 in the
cyproterone acetate group and +6·5 ± 9·0 hairs
in the minoxidil group.30 Thus, 2% minoxidil was
significantly more effective than cyproterone
acetate. 

Drawbacks
Systemic 17-beta-oestrogens are thought to
slightly increase the risk of breast cancer and,
particularly in women with coagulation disorders,
deep venous thrombosis. 

Comment
In theory, women using oestrogens and/or
antiandrogens might benefit from treatment.

However, as yet there is no convincing evidence
that oestrogens and/or antiandrogens can stop
or delay AGA.

Implications for practice
There are no convincing data showing efficacy of
systemic oestrogens or antiandrogens in women
with AGA. Therefore, we are reluctant to treat
women with AGA with systemic hormones that
increase the risk of deep venous thrombosis and
fatal embolism. 

Key points

Men with AGA

• Topical minoxidil 2% or 5% solution applied
twice daily to the scalp is effective for many
men with AGA, but hair loss resumes when
the applications cease. The RCTs reported
are too small to establish percentages for
successful stoppage of hair loss and
frequency of visible regrowth of hair.

• Large RCTs show that systemic therapy
with finasteride 1 mg per day can stop
further hair loss in 90% and increase
visible hair density in 48% of treated men.
However, hair loss resumes when
treatment is stopped.

Women with AGA

• Topical minoxidil 2% solution applied twice
daily to the scalp is moderately effective for
some women with AGA.

• One RCT using modern methods of hair
growth evaluation showed that the systemic
antiandrogen cyproterone acetate is less
effective than 2% minoxidil solution.
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Background
Definition
Alopecia areata is an autoimmune, non-scarring
disorder of hair growth affecting genetically
predisposed individuals. It is characterised by
circular bald areas that contain pathognomonic
exclamation-mark hairs and which occur on any
hair-bearing area of the body.1 Severe disease
may produce total loss of scalp hair (alopecia
totalis) or universal loss of body hair (alopecia
universalis).

Incidence/prevalence
The true incidence and prevalence of alopecia
areata is unknown. It is estimated that 1·7% of
the population will experience an episode of
alopecia areata during their lifetime.2 Alopecia
areata accounts for 2% of new dermatological
outpatient department attendances in the UK
and US.3 While alopecia areata can develop at
any age, 30–40% of cases appear before 21
years of age and 20–30% after 40 years of age.4

The condition occurs in equal incidence in both
sexes. The percentage of patients with alopecia
areata that go on to develop alopecia totalis/
universalis is not known, but estimates range
from 7% to 30%.5

Aetiology
Alopecia areata is an organ-specific
autoimmune disease with genetic predisposition
and environmental trigger.6 The rate of
concordance among monozygotic twins is about
55% and overall approximately 20% of patients
have a positive family history.5 A large number of

potential environmental triggers have been
evaluated, including emotional stress,
pregnancy and intercurrent infections. However,
no definite associations have been identified.7

Prognosis
Regrowth from an initial patch occurs within
6 months in 33% of cases, and within 1 year in
50%; however, 33% never recover from the initial
episode.8 Almost every patient will develop
further patches if followed for long enough.4

Adverse prognostic factors include age less
than 10 years at time of first episode, ophiasis
pattern or total alopecia, poor response to
previous treatment and the presence of
associated atopy, nail dystrophy or Down’s
syndrome.9 The duration of alopecia areata prior
to treatment is also thought to be an independent
prognostic factor.10

Diagnostic tests
The diagnosis of alopecia areata is a clinical
one. Rarely a biopsy is required to exclude other
forms of hair loss. The hallmarks of an active
lesion are a dense lymphocytic infiltrate around
the anagen hair bulbs and uniform miniaturisation
of terminal hairs into vellus-like hairs.11 Telogen
hairs are not inflamed and there are decreased
numbers of terminal anagen hairs. 

Aims of treatment
The aim of treatment is to improve the patient’s
quality of life either by achieving cosmetically
acceptable hair regrowth, or by encouraging the
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patient to live with their hair loss. Unfortunately,
the environmental events that trigger episodes of
alopecia areata are unknown, and so relapse
can be neither predicted nor prevented.
Treatment is often unsatisfactory and is centred
around the provision of emotional support to
distressed patients and their families.

Methods of search

• Clinical evidence search and appraisal
(May 2001)

• Supplementary search of Medline from 1966
to 2002

• Other references obtained from reference lists
in all identified review articles and relevant
sections of textbooks of dermatology

QUESTIONS

What are the effects of treatment for patchy
alopecia areata?

Case scenario 1
Sarah is 22 years old and has two patches of
alopecia areata over the frontal and parietal
scalp that have been present for 8 months
(Figure 43.1). At the age of 10 she developed
alopecia totalis that regrew spontaneously after
9 months. At the age of 14 she developed a
solitary patch of alopecia areata that regrew
after two intralesional injections of triamcinolone
acetonide 6 weeks apart. 

She has a past history of atopy, her mother has
idiopathic hypothyroidism, and a great aunt had
become totally bald after receiving a telegram
notifying her of her husband’s death in the
second world war. Sarah’s only recent stress
was breaking up with her boyfriend of 4 years,
however, that occurred after the hair loss had
begun.

On this occasion, three intralesional injections of
triamcinolone acetonide 6 weeks apart had led

to dermal atrophy, but no regrowth. A trial of
1% dithranol for 12 weeks had produced skin
pigmentation, but no regrowth. 

She was sensitised to 2% diphencyprone,
applied in a Finn chamber to the scalp. Two
weeks later 0·0001% diphencyprone in acetone
was applied to one patch. Diphencyprone was
reapplied each week, with the concentration
adjusted to produce itch, erythema and scale
(without vesiculation) that lasted 24–48 hours.
After 8 weeks she was using 0·1% diphencyprone.
She had occipital lymphadenopathy. Hair was
regrowing in the treated patch, but not the
control patch. Treatment was extended to
include the control patch. After 24 weeks both
patches had completely regrown and she
remained in remission at the post-treatment
follow up visit 6 months later. 

Intralesional corticosteroids
Benefits
We found no systematic reviews. One
randomised controlled trial (RCT) and one
observational comparison study confirm that
intradermal injections of triamcinolone
acetonide, 5 mg/ml by a needle-less injector,
produced rapid regrowth of hair in a high
proportion of subjects with limited disease, within
4–6 weeks. 
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Versus placebo
In a report of 84 patients using normal-
saline controls, 86% of patients treated with
triamcinolone responded, compared with only
7% of control patients.12 Injections of
triamcinolone acetonide, 0·1 ml of 5 mg/ml, were
given at weekly or two-weekly intervals on three
occasions. The number of injections was
determined by the size of the area of alopecia,
with each injection producing a tuft of hair
approximately 0·5 cm2. Ninety-two per cent of
patients with localised disease showed regrowth
at 6 weeks, compared with 61% of those with
alopecia totalis. This decreased to 71% at
12 weeks for alopecia areata and 28% for
patients with alopecia totalis. 

Versus each other
In an observational study comparing
triamcinolone acetonide and triamcinolone
hexacetonide involving 34 areas of alopecia in
11 patients, 64% of the sites injected with
triamcinolone acetonide and 97% of the sites
injected with triamcinolone hexacetonide
regrew.13

Harms
Haemorrhage can occur at the puncture site but
can easily be controlled with pressure.12 No case
of persistent atrophy of skin was seen. Plasma
cortisol level was measured in one patient and
showed significant suppression, raising the
possibility of a systemic effect.12

Comment/implications for clinical practice
Despite the lack of RCTs, intradermal injection
of triamcinolone acetonide in concentrations
ranging from 2·5 to 10 mg/ml by either needle or
a needle-less injector is the most widely used
first-line treatment for patch alopecia areata.
Rapid hair regrowth is achieved in a high
proportion of subjects within 4–6 weeks. Dermal
atrophy is common, but usually self-limiting.

Topical immunotherapy
Three agents have been used for
topical immunotherapy: dinitrochlorobenzene,
diphencyprone and squaric acid dibutyl ester
(SADBE). All are applied topically at weekly
intervals following initial sensitisation. 

Benefits
We found one systematic review of published
case series on the use of topical immunotherapy
with diphencyprone, which concluded that
50–60% of patients achieve a worthwhile
response. Patients with limited disease have
higher response rates than patients with
alopecia totalis/universalis.14

Versus placebo
We found no RCTs. In the largest series reported
to date of diphencyprone in the treatment of
alopecia areata, 148 consecutive patients were
evaluated for unilateral regrowth following
unilateral treatment.15 At 32 months, cosmetically
significant regrowth was obtained in 17·4% of
those with alopecia totalis/universalis, in 60·3%
of those with 75–99% hair loss, in 88·1% of those
with 50–74% hair loss and in 100% of those with
25–49% hair loss. The only other independent
predictor of treatment response was age of
onset of alopecia areata, with older age of onset
portending a better prognosis.16 Relapse after
achievement of cosmetically significant regrowth
occurred in 62.6% after 37 months’ follow up and
was not prevented by maintenance therapy.16

Versus each other
A controlled trial compared SADBE,
diphencyprone, minoxidil and placebo in
patients with patchy alopecia areata involving
less than 40% of the scalp.17 The study involved
119 patients and was continued for at least
6 months. No significant differences were found
between the different therapies used and
placebo. 
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Harms
Dinitrochlorobenzene is mutagenic on the Ames
test.18 A moderately severe allergic contact
dermatitis is necessary for success of the
therapy,19 which if severe may necessitate
temporary suspension of treatment. Tender
regional lymphadenopathy is common, but
usually mild and self-limiting. Generalised
dermatitis is uncommon but may necessitate
permanent cessation. Contact urticaria,
vitiligo and erythema multiforme have been
reported.20 Dinitrophenol, a metabolite of
dinitrochlorobenzene, has been reported to
cause hepatic and renal changes, convulsive
seizures and hyperthermia.21

Comment/implications for clinical practice
Diphencyprone is not licensed in the USA.
Immunotherapy for alopecia areata is only
available in specialist treatment centres. We
found no RCTs on the use of topical
immunotherapy; however, a number of studies
have demonstrated unilateral hair regrowth after
unilateral treatment. This protocol conforms to
the published investigational guidelines for
alopecia areata.14 In almost all case series,
patients with limited disease have higher
response rates than patients with alopecia totalis/
universalis. In contrast to other studies, Shapiro
et al.22 found that a long duration of disease did
not necessarily preclude a positive response to
treatment with diphencyprone. Tosti et al.
concluded from their work that transferring non-
responder patients with alopecia totalis or
universalis to other therapies is generally
useless.23

Topical corticosteroids
Benefits
Topical steroids have been used widely, but
there is only one well conducted RCT with
adequate patient numbers to support their use.
In the RCT, which involved 70 patients using

0·2% desoximetasone for 12 weeks, there was a
trend to more regrowth in the treatment group,
but the complete regrowth rates were higher in
the placebo group.24 In an observational study
0·2% fluocinolone acetonide was used under
night-time occlusion. Of the 47 patients, of whom
only 28 were evaluable, 17 (61%) achieved a
satisfactory clinical response after 6 months.25

Harms
Side-effects of topical therapy include folliculitis,
hypertrichosis, acneiform eruption and the
potential for long-lasting local atrophy and
telangiectasia.25

Comment
Topical corticosteroids are unlikely to be
beneficial, except possibly in young children
who have relatively thin skin. When used, the
treatment should be used continuously for a
minimum of 3 months.

PUVA
Photochemotherapy involves oral ingestion of
psoralen capsules before exposure to UVA
radiation. Treatment is performed three times
a week, the dose of UVA being increased
gradually.

Benefits
We found no systematic reviews or RCTs.
A retrospective audit of 10 years of experience
with PUVA showed an effective success rate of
6·3% for disease less severe than the totalis
state.26

Harms
Potential risks include sunburn, irritation,
accelerated photodamage and future
development of lentigo, non-melanoma skin
cancer and melanoma.26
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Implications for clinical practice
PUVA is likely to be beneficial for only a small
number of people. The time commitment
involved in attending three times a week for up
to 6 months, and the potential to induce skin
cancer, make this therapy unattractive to most
patients. PUVA is contraindicated in children
because of the possible increase in risk of future
development of melanoma.

Anthralin (dithranol)
Anthralin (dithranol) therapy is thought to act
as a contact irritant and possibly also as an
immunomodulator. Case series suggest that it
needs to be applied on a daily basis in a
sufficiently high concentration to produce skin
irritation. 

Benefits
We found no systematic reviews or RCTs. An
uncontrolled, unblinded case series involving
68 patients with extensive alopecia areata
suggested that up to 25% of patients with patchy
alopecia areata may achieve regrowth,
compared with 14% with hair loss >75%. New
hair growth was generally seen within 3 months if
the treatment was effective, although it may take
more than double this time to achieve a
cosmetically acceptable response.27

Harms
Side-effects include irritation, scaling, folliculitis
and regional lymphadenopathy. Patients need
to protect treated areas from sun exposure.
Reversible staining of the skin occurs, and
contact with the eyes must be avoided.20

Comment/implications for clinical
practice
Anthralin is less effective than contact
immunotherapy, but readily available and simple
to prescribe.

Topical minoxidil
Benefits
We have found no systematic reviews.

Versus placebo
We have found 10 RCTs comparing various
concentrations of topical minoxidil with placebo.
Early reports suggested a significantly increased
frequency of regrowth in patchy but not total
alopecia areata,28–34 although subsequent RCTs
failed to confirm these results.35,36

Versus betamethasone
This incompletely reported study suggested that
there was a higher response rate to 5% minoxidil
than to 0·005% betamethasone dipropionate.
Both were said to be superior to placebo but
strict numbers and statistical analysis were not
reported.37

Harms
Systemic side-effects are rare with topical
minoxidil, and are generally only seen when it is
combined with penetration enhancers. Irritant
contact dermatitis is seen in fewer than 10%.
Allergic contact dermatitis reaction is rare.28

Comment
Minoxidil is unlikely to be beneficial. It is a non-
specific hair-growth stimulant with an unknown
mechanism of action. Any effect it may have in
alopecia areata is not immunologically based.

Cryosurgery
Benefits
We found no systematic reviews and no RCTs.
We found a single partially controlled case series
of 112 patients with patchy alopecia areata
covering <25% of the scalp. Seventy-two
patients with a total of 237 lesions received a
2–3-second application of a cotton swab dipped
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in liquid nitrogen.38 Two freeze–thaw cycles were
applied once weekly for 4 weeks. New hair
growth was seen in over 60% of the involved
area in over 97% of patients treated with liquid
nitrogen, which was statistically significant
compared with the results of the non-treatment
group.

Harms
Side-effects include skin irritation, vesiculation
and blistering. Temporary hyperpigmentation
and permanent hypopigmentation can also
occur.

Comment/implications for
clinical practice
Cryosurgery is unlikely to be useful. It is not
suitable for people with darkly pigmented skin.

Aromatherapy 
Benefits
We found one RCT. The use of aromatherapy
was compared with carrier oils alone in a
randomised double-blind controlled trial over
7 months.39 Treatment with the essential oils
cedarwood, lavender, thyme and rosemary oils
massaged into the scalp every night was seen to
be significantly more effective than treatment
with carrier oil alone, with an improvement rate
of 44%. While the patients were randomised,
treatment groups were small and disease
severity was not specified. This result awaits
confirmation.

Harms
None were found.

Comment/implications for
clinical practice
Aromatherapy is unlikely to be successful.

Case scenario 2
Michael is 15 years old. At the age of 13 he
developed a solitary patch of alopecia areata.
Two weeks after intradermal injection of
triamcinolone, 5 mg/ml, he developed diffuse
generalised hair shedding and within 10 days
was totally bald (Figure 43.2). Three months later
he began to lose his eyebrows, eyelashes and
ultimately every hair on his body was lost. Unable
to cope with the teasing at school, he had not
attended for the previous 8 weeks. A general
assumption by his teachers was that he was
away from school receiving chemotherapy.

A reducing course of oral prednisolone (starting
dose 0·75 mg/kg) led to complete regrowth
within 6 weeks. The prednisolone was ceased
after 8 weeks. He remained in remission for
4 months, changed schools and performed well
at his work, before a new patch appeared. He
refused intralesional corticosteroids, as he
related the progression to totalis on the previous
occasion to the injection. Topical immunotherapy
was commenced with diphencyprone. Within
12 weeks the patch regrew and the therapy was
ceased. Eight months later, following a mild
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What are the management options for severe
chronic alopecia areata (including alopecia
totalis and universalis)?



upper respiratory tract infection, he relapsed and
within 3 weeks had progressed to alopecia totalis/
universalis once again. A second course of
prednisolone failed to stimulate any regrowth.
Topical immunotherapy over 6 months failed to
initiate regrowth. Michael bought a wig, but
found it uncomfortable to wear due to the heat in
summer. In sympathy a friend at school shaved
his head. Michael wore glasses with ordinary
glass to disguise the loss of eyebrows and
protect his eyes from dust etc. He elected to
have intralesional corticosteroids into the
eyebrows, which produced patch regrowth,
around which he pencilled in his eyebrows. No
other treatment was sought. 

Topical immunotherapy
Benefits
We found one systematic review, no RCTs, but
numerous case series.21,22,40,41 Response rates
for patients with severe disease vary from
2% to 50%. 

Harms
These are identical to those listed for topical
immunotherapy for patchy alopecia areata.

Comment/implications for
clinical practice
In all the case series reported, patients with
severe alopecia areata and in particular alopecia
totalis/universalis responded less frequently to
topical immunotherapy. While the response rates
are lower when patients have severe alopecia
areata, these patients are often highly motivated
and prepared to trial the therapy regardless.
A minimum trial of 6 months is required. Initial
therapy to half the head and only treating the
opposite half after demonstrable regrowth is
advocated.

Systemic corticosteroids
Oral prednisolone or dexamethasone or
intravenous methylprednisolone will stimulate

hair regrowth in most but not all patients if used
in high enough dosage. It has been suggested
that the initial dose threshold for oral
prednisolone is 0·8 mg/kg, which is then
decreased slowly over 6–8 weeks. 

Benefits
We found no systematic reviews or RCTs.
Numerous case series have been reported but
these are not directly comparable because of
different patient selection, dose scheduling and
duration of therapy. Winter et al.42 treated
18 patients with prednisolone on alternate days
at doses adjusted according to the clinical
response (usually 2–4 times the daily adrenal
replacement dose, and up to 80–120 mg on
alternate days in unresponsive patients). A
progressively increasing dose of prednisolone
was required to maintain cosmetically
acceptable hair growth and most patients
experienced a rapid hair loss after
discontinuation of prednisolone therapy.42 Oral
steroids used in combination with topical and
intralesional steroids have shown benefit in non-
randomised trials.43 The use of topical and
intralesional steroids allowed for more rapid
lowering of oral doses and thus minimisation of
side-effects. Seven of 15 patients treated with
oral steroids showed regrowth of most or all of
their hair, with an average remission of
32 months.43 Pulse therapy was used in 32 patients
with widespread alopecia areata.44 Doses of
300 mg prednisolone at 4-week intervals for a
minimum of four doses were given to 27 patients.
Least success was noted in women and patients
with alopecia areata for more than 2 years.
Complete or cosmetically acceptable hair
regrowth was seen in 14 patients, with response
evident on average after 2·4 months and
cosmetically acceptable at 4 months. Of eight
patients who received pulses of 1000 mg, three
had cosmetically acceptable hair growth at
6–9 months.44
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Harms
Weight gain with cushingoid facies are the main
side-effects.43 Prolonged therapy with oral
corticosteroids may retard growth, demineralise
bones, and lead to premature fusion of the bony
epiphyses. Nausea and polymenorrhoea can
occur with pulsed steroid therapy.44

Comment/implications for clinical
practice
Most patients offered systemic corticosteroids
decline to take them because of the potential
systemic side-effects and the high relapse
rate. Some patients do regrow hair and have
sustained remissions following a brief course of
systemic corticosteroids, however they are in the
minority. Well over 50% of those who regrow hair
with systemic corticosteroids relapse on dose
reduction or within a few months of ceasing
therapy. Long-term high-dose systemic
corticosteroids are not recommended for
alopecia areata.

Ciclosporin
Benefits
We found no systematic reviews or RCTs for oral
ciclosporin. In a small case series, six patients
received oral ciclosporin, 6 mg/kg/day for
12 weeks.45 All patients had some regrowth,
however cosmetically acceptable regrowth
occurred in only two of five patients with alopecia
totalis/universalis and in the single patient with
patchy alopecia areata. All patients had
relapsed within 3 months of stopping therapy.
A randomised study of 26 patients with alopecia
totalis or universalis compared topical 10%
ciclosporin daily with photochemotherapy three
times a week and intravenous thymopentin,
50 mg three times a week every 3 months over
9 months.23 All patients had previously been
unresponsive to sensitising therapy for at least
12 months. None of the patients in the study had
any cosmetic clinical improvement by the end of
the study.

Harms
In the case series of six patients receiving oral
ciclosporin the side-effects were mild and
transient.45 Davies et al. reported on two patients
who had first developed alopecia areata while
taking ciclosporin.46 While the precise
mechanism is unknown, alopecia areata can
occur in patients who are least partially
immunosuppressed.

Comment/implications for clinical
practice
The effectivness of oral ciclosporin for alopecia
areata is unknown. A dose of 6 mg/kg/day is a
high dose of ciclosporin and would require very
careful monitoring for renal and other toxicity.
The relapse rates on discontinuation of therapy
are high, and there is a reluctance to use long-
term therapy because of cost and cumulative
side-effects. Topical ciclosporin is ineffective.

Other therapies 
Benefits
Inosine pranobex at a dose of 50 mg/kg/day
for 6 months was ineffective in one series47 and
slightly helpful in another.48

The combination of SADBE immunotherapy at
weekly intervals and interferon alfa 3·0 × 10−6 IU
intramuscularly, daily for 15 days, three times a
week for 2 weeks, then once a week for
2 months) seemed to be better than SADBE
alone.49

Harms
Flu-like symptoms were observed in patients
receiving interferon alfa.49 No clinically
significant side-effects attributable to inosine
pranobex were reported.48

Comment/implications for clinical
practice
The low response rate in alopecia totalis should
be explained to patients before commencing
experimental treatments.
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Case scenario 3
Anthony developed 20-nail dystrophy at the age
of 30 months. Six months later he developed a
single patch of alopecia areata. Nightly topical
application of 0·05% clobetasol dipropionate
cream to the patch led to regrowth within
6 weeks, with no obvious cutaneous atrophy.
There was some mild associated hypertrichosis
of the forehead, which resolved within 6 months
of stopping the cream. 

Anthony had no family history of alopecia areata,
and no history of atopy. Three years later, he
re-presented with four patches of alopecia areata,
each about 3 cm in diameter. In the intervening
time his father had developed alopecia areata
of the beard area. Six months of topical
corticosteroids therapy failed to stimulate
regrowth, but cutaneous atrophy occurred and
the treatment was stopped. Topical anthralin
therapy was tried for a further 6 months with no
result. Topical minoxidil was then tried for 6
months, during which time the alopecia
progressed to approximately 50% scalp
involvement. The suggestion of intralesional
corticosteroids was met with panic and tears,
and it was obvious he would need to be
physically restrained if this was going to be used.
Topical immunotherapy with diphencyprone
was tried for 6 months. During this time he
progressed to alopecia totalis.

All therapy was ceased. Anthony got a wig. Two
years later all the hair spontaneously regrew and
he then remained in remission for the following
3 years before being lost to follow up.

Topical corticosteroids
Topical corticosteroids are discussed under the
section on patchy alopecia areata. 

Benefits
In an observational study of 48 patients, children
aged 3–10 years had a higher response rate to
topical corticosteroids than did adults.25

Topical immunotherapy
Benefits
We found no systematic reviews. We found one
RCT that involved small numbers of children.
Tosti et al.17 compared SADBE, diphencyprone,
minoxidil and placebo, finding a significant
relationship between the age of the patients and
the results. Complete hair regrowth was seen in
71·3% of adults, but only 38·9% of children. 

We found two case series. Schuttelaar et al.50

treated 26 children with diphencyprone weekly
for a period of 3–12 months. Sixteen subjects
had alopecia areata totalis, the others having
patchy disease only. Eighty-four per cent of
children showed hair regrowth, 32% of the total
being cosmetically acceptable. Where treatment
failed (0–5% hair growth), it was recommended
not to continue treatment for longer than 1 year
as hair growth is not promoted by continued
treatment. Orecchia et al.51 treated 28
unresponsive children under the age of 13 years
with SADBE for 12 months. Thirty-two per cent of
patients achieved complete or cosmetically
acceptable regrowth and a further 21% achieved
significant regrowth. 

Harms
Schuttelaar et al. noted the problem of
psychological dependence on the diphencyprone
in certain children and parents, who asked to
continue treatment after regrowth had been
achieved, fearing a relapse.50 As with previous
studies, itching, erythema and scaling were
noted side-effects. Swelling of regional lymph
nodes was common and disappeared after
discontinuation of treatment.51

585

Alopecia areata

What are the treatment options for alopecia
areata in children?



Comment/implications for clinical
practice
Topical immunotherapy has been used in
children as young as 4 years by a number of
investigators. Taking into consideration that the
development of alopecia areata before the
age of 10 years is an independent adverse
prognostic indicator, side-effects and efficacy
seem to be similar to those seen in adults.
Efficacy is also influenced by extent of disease,
associated nail changes and atopy. 

Topical minoxidil
Topical minoxidil has not been trialed in children.
Systemic absorption and systemic side-effects
may be more likely to occur in children.

Key points

Patchy alopecia areata

• The spontaneous remission rate in
alopecia areata is high, which makes
evaluation of treatment in the absence of
RCTs very difficult. 

• No treatment alters the natural history of
alopecia areata.

• We found no good evidence in support of
non-drug treatment.

• Small RCTs have shown that intralesional
injection of triamcinolone acetonide can
effectively stimulate regrowth of patchy
alopecia areata. Transient atrophy is
common. Treatment can be repeated at
4–6 weekly intervals if necessary. We
were not able to find data on long-term
efficacy.

• One RCT demonstrated that potent topical
corticosteroids are marginally more
effective than placebo in patchy alopecia
areata when used continuously for a
minimum of 3 months. In observational
case series, children between the ages of
3 and 10 years appear most likely to
respond. 

• We found one systematic review but no
RCTs on the use of topical immunotherapy.
A number of studies have demonstrated
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Part 3: The evidence

Section G: Leg ulceration

Editor: Berthold Rzany





Background
Definition
Venous ulcers are wounds that usually occur in
a gaiter distribution of the lower leg (Figure 44.1).
They are associated with increased pressure in
the superficial venous system of the lower legs
during ambulation, and are possibly related to
failure of the calf muscle pump to return venous
flow effectively.1

Incidence/prevalence
A recent study utilising the General Practice
Research Database found the incidence of
venous ulcers in people over 65 years of age in
the UK to be 0·76 (95% confidence interval (CI)
0·71–0·83) per 100 person-years for men and
1·42 (1·35–1·48) for women.1 Venous ulcers
therefore represent a major public health
problem. 

Aetiology
Venous ulcers result from poor venous return. It
is hypothesised that the calf muscle pump fails
to return blood flow effectively. These wounds
may also be associated with varicose veins and
other venous disease. In addition, arterial
disease and diabetes may also complicate the
clinical picture of venous leg ulceration.2

Prognosis
Many venous ulcers heal within 24 weeks of
care, but the proportion healed after 24 weeks
varies widely between studies. There are
multiple risk factors for venous ulcers failing to
heal, including the age of the wound, the size of
the wound, a history of vein surgery, and arterial
insufficiency.2 There is also a significant risk of
recurrence in patients who have had a single
venous ulcer in the past.3

Aims of treatment
The aims of treatment are to improve the rate of
healing and to increase the likelihood that a
patient will heal over a given period of time.

Relevant outcomes
Relevant outcomes include the proportion of
wounds healed by the end of the study and the
rate of healing.

Methods of search
Medline and the Cochrane Database of
Systematic Reviews were searched for the terms
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“venous ulcer” and “heal” or “treat”. Current
issues of Clinical Evidence were reviewed for
relevant additions,3 and bibliographies of
relevant articles and systematic reviews were
also reviewed.

QUESTIONS

What therapies are effective for curing venous
leg ulcers?

Case scenario 1
A 56-year-old woman has a 25 × 6 cm ulcer on
the medial side of the left ankle (Figure 44.1).
The ulcer’s red base is covered with yellowish
fibrinous debris. On the edges are some signs of
re-epithelialisation. The left lower leg was
oedematous before use of a limb compression
stocking. The limb shows signs of chronic venous
insufficiency – pigmentation, enlargement of the
cutaneous veins and fibrosis. What therapies
would be effective for curing a venous leg ulcer?

Compression
Benefits
Compression of the lower extremities is one of
the oldest and most widely used treatments for
venous ulcers. Methods of compression vary
and include stockings, multilayer bandages,
high-pressure compression boots, and an Unna
boot. 

A Cochrane collaborative review has evaluated
the role of compression in the treatment of
venous ulcers.4 This review included 22 trials
using a number of different compression
methods. Six trials compared compression with
no compression, and demonstrated a clear
benefit of compression over no compression. Of
these, three trials evaluated compression using
an Unna boot versus no compression. Two of
the three studies demonstrated a benefit
of compression.5,6 Three additional studies
compared compression bandages with

non-compressive bandages and demonstrated
a benefit of compression bandages. Of note,
the results of only four of these six trials
were statistically significant, although the
preponderance of evidence suggests that
compression results in a greater chance of
healing than no compression. 

Three trials compared elastic high-compression
bandages with inelastic low-compression
bandages.7 Pooled results from these studies
evaluated in the Cochrane review suggest that
the relative risk of healing with elastic high-
compression bandages over inelastic low-
compression bandages was 1·54 (CI 1·19–2·00). 

Four trials compared multilayer high-
compression bandages with single-layer (low)
compression.8 A pooled analysis of these studies
demonstrated a relative risk of healing of 1·41 (CI
1·11–1·80) when using multilayer compression
bandages rather than single-layer bandages. 

Four trials compared multilayer high-compression
bandages with inelastic high-compression
bandages (Unna boot and short-stretch bandages).
No statistically significant differences were
shown between these types of high-compression
therapy. Similarly, studies comparing other types
of high-compression therapy, including the
four-layer Charing Cross bandage system, did
not show statistically significant differences
between the different types of high-compression
therapies.

Complications
Complication rates are not usually noted in trials,
partly because compression therapy is generally
benign. Inexpertly applied high compression
could lead to soft tissue damage, the
development of additional wounds, and
potentially amputation, although the chance of
this occurring is remote.
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Comment
Compression has been the mainstay of therapy
for venous ulcers, and with good reason.
Compression has been shown to have a clear
benefit over no compression. Moreover, the
evidence suggests that a high level of
compression (>25 mmHg) lends a clear benefit
over low-level compression. Therefore, treatment
with minimally compressive bandages, while
better than nothing, is less than ideal. Depending
on location and the skill of the provider, different
types of high-compression bandage (Unna boot,
multilayer elastomeric compression) can be
used effectively. The method used to apply these
bandages is important, and there is some
suggestion that the ability to apply compression
bandages effectively varies widely among
nurses. Compression therapy should not be
used in patients with an impeded blood supply to
the lower extremities, whether from diabetes or
arterial disease. Infection, however, has not been
shown to be a contraindication to compression.

Implications for clinical practice
Compression should represent the cornerstone
of the clinical management of patients with
venous ulcers. Most studies evaluating novel
therapies for venous ulcers use compression as
the standard care regimen. Those caring for
patients with venous ulcers should be sure that
they use sufficient compression, namely more
than 25 mmHg of compression to the lower leg.
This can be accomplished either with multilayer
bandages or an Unna boot, depending on the
preference and training of the provider.

Pentoxifylline
Benefits
Pentoxifylline is a trisubstituted xanthine
derivative that has been used to treat a variety of
systemic disorders, most notably intermittent
claudication.9 Theoretically, its beneficial effects
in vaso-occlusive disease could extend to

therapy for venous ulcers, and so several
studies have explored the potential benefits of
pentoxifylline in treating patients with venous leg
ulcers. 

A Cochrane collaborative review has addressed
the efficacy of pentoxifylline for the treatment of
venous ulcers.10 Nine trials including 572
patients were included in the Cochrane review.
Of note, only five of the trials included
compression therapy in both the pentoxifylline
and placebo groups. One of the included trials
compared pentoxifylline with defibrotide rather
than placebo, and was therefore excluded from
the meta-analysis used to evaluate the potential
benefit of pentoxifylline.

Combining the data from the eight trials that
compared pentoxifylline (in varying doses) with
placebo, pentoxifylline demonstrated a
beneficial effect. The relative risk of healing with
pentoxifylline versus placebo was 1·41 (CI
1·19–1·66). A separate examination of just the
trials that compared pentoxifylline plus
compression with placebo plus compression
also showed a benefit of pentoxifylline therapy
with a relative risk of 1·30 (CI 1·10–1·54). Most of
the studies used the probability of healing by
24 weeks as the endpoint. 

Complications 
Pentoxifylline therapy is associated with an
increased risk of side-effects, mostly
gastrointestinal in nature. This increase in
adverse events was not, however, statistically
significant (relative risk 1·25; CI 0·87–1·80).

Comment
Given the pooled results of these clinical trials, it
appears that pentoxifylline is beneficial as an
adjuvant treatment for venous ulcers. Of note,
some of the studies included in the meta-
analysis conducted by the Cochrane group did
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not individually show statistical significance.
Moreover, the dose of pentoxifylline used in the
studies varied, and there is a legitimate question
regarding the optimal dosing for the treatment of
patients with venous ulcers. For example, in the
study by Falanga et al., the dose of pentoxifylline
used was greater than that used to treat
intermittent claudication (800 mg versus 400 mg
three times daily).9

In some of the studies included in the Cochrane
meta-analysis patients did not necessarily
receive compression as standard care. Even
including these studies, however, pentoxifylline
therapy was shown to be more beneficial than
placebo, resulting in a higher proportion of
patients healed by the study endpoint. However,
it is important to note that this was a relative
benefit, and that the relative benefit of
pentoxifylline over placebo persisted even for
patients treated with compression. Since
compression therapy has been shown to
increase the baseline chance of healing, patients
treated with pentoxifylline should always be
treated with compression therapy as well.

Implications for clinical practice
Pentoxifylline has been shown to increase the
relative risk of healing by 30% over compression
therapy alone, although this benefit may be as
low as 10% or as high as 54%. Clinicians must
ultimately decide whether this potential benefit is
worth both the practical and the financial cost of
pentoxifylline. 

Skin grafting
Benefits
Most venous ulcers respond well to compression
therapy. However, a minority of wounds fail to
heal with compression therapy alone. One of
the options available to the healthcare provider
is to treat the wound with a skin graft. Grafts
can include full-thickness, partial-thickness,
allogeneic (cultured), and artificial skin grafts. 

The use of skin grafts for the treatment of venous
ulcers is the subject of a Cochrane collaborative
review.11 Two trials evaluated split-thickness
autografts, three trials evaluated cultured
keratinocyte allografts, one compared artificial
skin with a dressing, and one compared artificial
skin with a split-thickness skin graft.

The two small studies evaluating split-thickness
autografts were pooled by the Cochrane group,
but the results did not show a significant benefit
of skin grafting.11 Both studies were small, and
used different placebo treatments.

Graftskin (Apligraf) is a bilayered skin equivalent
that includes both dermal and epidermal
components.12 It is manufactured by harvesting
neonatal foreskins and extracting both
keratinocytes and fibroblasts, which are then
separately cultured to create the epidermal and
dermal components, respectively. Graftskin has
been studied for the treatment of venous leg
ulcers.13,14 In a study that enrolled 240 patients,
the percentage of ulcers healed after 24 weeks
was significantly higher in those treated with
Graftskin plus standard care (compression) than
in those treated with compression alone (57%
versus 40%).15 Notably, secondary analyses
evaluating the relative efficacy of Graftskin in
wounds of more than one year’s duration
demonstrated that the benefit of Graftskin was
most significant for patients with older wounds
(47% versus 19%). Among patients with wounds
of less than one year’s duration, there was no
statistically significant difference in the
percentage healed after 24 weeks between
those treated with Graftskin and those treated
with placebo (66% versus 73%). The Cochrane
group analysed this trial data and concluded
that the relative risk of healing with artificial
skin versus standard dressings is 1·29 (CI
1·04–1·60). 

Three studies compared cultured keratinocyte
allografts with standard dressings. A pooled
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analysis of these trials conducted by the
Cochrane group did not demonstrate a
significant benefit of allografts over control
dressings, and the relative risk of healing with the
keratinocyte allografts was 1·42 (CI 0·71–2·84).
These were all small trials and may have been
underpowered to demonstrate an effect.

A single study compared tissue-engineered skin
with a split-thickness allograft, but failed to show
any significant benefit of either treatment.16 Note,
however, that this study was small and was
conducted before the newest tissue-engineered
skin became available.

Complications
Risk of infection, bleeding and other tissue
damage is inherent in any autologous skin
grafting procedure. Moreover, there is always an
inherent risk that the donor site will prove difficult
to heal as well.

Using cultured autologous keratinocytes is likely
to delay of treatment because it takes several
weeks for the cells to be cultured. Moreover,
patients need to undergo a skin biopsy in order
to provide the laboratory with the necessary
cells.11

Artificial skin theoretically could be cultured from
samples that are infected with viruses, including
HIV. Given the aggressive screening associated
with this harvesting, however, the chance of
infection is remote, although it does remain a
possibility that the allogeneic human cells were
taken from an HIV-positive but seronegative
donor.17

Comment
While autologous skin grafts are occasionally
used in some centres to aid the closure of
recalcitrant wounds, the difficulties associated
with harvesting the donor graft, as well as the
complexities associated with inducing closure of

the grafted site (in addition to the donor site),
mean that this procedure cannot be undertaken
lightly. Similarly, use of autologous cultured
keratinocytes is a time-consuming, expensive
and complex process that demands multiple
patient visits and a laboratory capable of
culturing the autologous keratinocytes.

Artificial skin for the treatment of venous ulcers is
not in widespread use. This may because of the
substantial cost involved. This concern has been
addressed in an economics study.18

Implications for clinical practice
While most clinicians would not treat all venous
ulcers with skin grafts, patients who have
wounds recalcitrant to compression therapy
could be considered for skin grafts as an adjunct
to improve their likelihood of healing. Of the
available skin grafting methods, the use of
artificial skin appears to be the most promising,
conferring a 29% increase in the likelihood of
healing by 24 weeks and an increased rate of
healing. These results are based on a
randomised controlled trial in patients with
recalcitrant venous ulcers.17 However, the
significant costs associated with this therapy, as
well as the theoretical risk of viral infection and
the existence of only a single trial supporting its
use, means that clinicians need to think carefully
before treating patients with artificial skin.

Vitamins and minerals
Benefits
Few practitioners dispute the importance of
adequate nutrition for promoting wound healing.
However, despite the assumption that vitamin
and mineral supplements may aid in healing
these wounds, few studies have addressed the
potential benefits of supplementation in a
rigorous fashion. Vitamin C supplements are
often prescribed for patients with chronic
wounds. Presumably, the well-known effects of
excessive ascorbic acid deprivation, as seen in

595

Venous ulcers



scurvy, include a susceptibility to non-healing
wounds. Some reports have evaluated the use of
vitamin C as an adjunctive wound-healing agent,
with mixed results, and failed to demonstrate a
clear benefit of vitamin C supplements in
patients with chronic wounds of all types.19,20

Zinc has been used for more than a century as a
topical adjunct for the care of chronic wounds.21

Unna believed that the zinc paste in his boots
had a beneficial effect on healing; however, it
now appears more likely that the continued
popularity of the Unna boot for patients with
venous leg ulcers stems from its compressive
effects on the lower leg in patients with venous
ulcers.22 Oral zinc for the treatment of venous
ulcers has been addressed in a Cochrane
collaborative review evaluating six trials of oral
zinc therapy, most of which failed to show a
beneficial effect of therapy.23 Five of these
studies included patients with venous ulcers.
The doses of zinc varied across studies. A study
by Greaves et al. failed to demonstrate a
significant benefit of oral zinc therapy, with a
relative risk of healing of 1·5 (CI 0·28–7·93).24 The
remaining studies also failed to show a benefit of
zinc therapy.23,25,26

Topical zinc has also been evaluated as a
treatment for venous ulcers. One study
suggested that topical zinc oxide improves
healing in both arterial and venous ulcers.21

However, a study in porcine skin suggested that
the only beneficial action of zinc on the wound
bed was that it inhibited bacterial growth.27

Several studies have addressed the efficacy of
rutinoids in decreasing the oedema associated
with venous insufficiency.28–33 Results appear to
be promising, and these drugs may be useful in
patients with venous ulcers, since these wounds
generally cannot heal in the setting of persistent
oedema. Moreover, reducing the oedema of
venous insufficiency may reduce the likelihood of
future wounds. 

Complications
There are few side-effects associated with
vitamin or mineral therapy for venous ulcers.

Comment
Despite a marked lack of supporting evidence,
one of the tenets of good wound care, at least in
the US, is supplementary vitamin C and zinc.
This is largely a result of the relatively benign
nature of these treatments, as well as their
modest cost. 

No studies have effectively evaluated the role of
daily multivitamins in patients with chronic
wounds. Another unexplored therapy is iron
supplementation. An adequate tissue iron level is
needed for appropriate metabolic functioning,
and indeed mildly decreased iron levels may be
associated with hair loss.34 Since granulation
tissue represents an environment of rapid cell
proliferation, it is possible that wound healing
may be sensitive to mildly decreased levels of
iron, although this has yet to be demonstrated.

Implications for clinical practice
Given the prevalence of malnourishment among
adults with chronic wounds, the low cost of
vitamin C and zinc, and the low incidence of
side-effects associated with supplementary
water-soluble vitamins and minerals, it would
certainly be reasonable to provide vitamin C and
zinc supplements to patients. However, little
evidence exists to support this practice, and
clinicians should not feel compelled to provide
patients with vitamins and minerals, particularly
those who appear to be nutritionally replete. 

Laser therapy
Benefits
Laser therapy, using a variety of different lasers,
has been proposed as an adjunct therapy for
venous leg ulcers. Low-level lasers have been
shown to stimulate cellular function, leading to
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increased protein synthesis and fibroblast and
macrophage proliferation. 

Laser therapy for venous ulcers is the subject of
a Cochrane collaborative review which included
four trials.35 Two trials compared laser therapy
with sham laser, and failed to detect a significant
difference in healing between the groups.36,37

The results of these studies were pooled in the
Cochrane review and failed to demonstrate a
significant benefit of laser therapy, with a relative
risk of 1·21 (CI 0·73–2·03). One study compared
three types of laser therapy and found that a
combination of laser and infrared light resulted in
significantly more wounds being healed than
using non-coherent unpolarised red light alone,
with a relative risk of healing of 2·4 (CI
1·12–5·13). The study endpoint was healing after
9 months. Another very small study comparing
low-level laser therapy with ultraviolet light in six
patients failed to show a significant difference
between the groups.

Harms
Laser therapy, including low-level laser therapy,
may be associated with adverse effects,
including burns and retinal damage, although
these complications occur very rarely when
therapy is administered by well-trained and
experienced staff. 

Comment
The studies evaluating the potential effect of low-
level laser therapy for the treatment of venous
ulcers included a total of only 139 patients.
Moreover, the types of laser, power and duration
of follow up varied across the studies. Some of
these studies used very short endpoints, and it is
possible that potential benefits were missed
because the studies failed to follow patients
for long enough. Moreover, there is some
suggestion that laser therapy may have an effect
on endpoints other than chance of healing, for
example pain at the wound site and the amount

of granulation tissue,38 although this remains an
area in need of further investigation.

Implications for clinical practice
There is currently insufficient evidence to
support the use of low-level laser therapy in
treating venous ulcers. Only one study showed a
benefit of laser therapy.

Intermittent pneumatic
compression
Benefits
Intermittent pneumatic compression has been
used for a number of indications, and is currently
employed in the US as an adjunctive for the
prophylaxis of nosocomial deep vein thrombosis.
Since the underlying cause of venous ulceration
is postulated to involve deficient blood return in
the calf muscle pump, it has been suggested
that intermittent pneumatic compression could
improve the healing rates of venous ulcers by
improving venous return.

Intermittent pneumatic compression for the
treatment of venous ulcers has been the subject
of a Cochrane collaborative review.39 This review
evaluated four randomised controlled trials of
intermittent pneumatic compression for the
treatment of venous ulcers. One trial of 45
patients compared intermittent pneumatic
compression plus standard limb compression
with standard limb compression alone, and
found a significant benefit in the intermittent
pneumatic compression plus standard
compression group, with a relative risk of healing
of 11·4 (CI 1·6–82). Two other small trials
(including 75 people altogether) failed to find a
significant benefit of intermittent pneumatic
compression plus standard compression over
standard compression alone. Notably, the
duration of therapy with intermittent pneumatic
compression in these trials varied considerably.
Moreover, the study endpoints differed
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substantially, ranging from 3 to 6 months. Results
of these trials were therefore not pooled by the
Cochrane group. One small study compared
intermittent pneumatic compression alone (i.e.
without standard compression) with standard
compression, and failed to show a significant
difference between the groups. The Clinical
Evidence group pooled the results of a study
published after the systematic review with the
results of the above studies but failed to
demonstrate a significant benefit of intermittent
pneumatic compression.3,40

Complications
There are few real complications with intermittent
pneumatic compression – as long as the
equipment is properly set up, patients would not
be expected to suffer any injuries. 

Comment
As with many of the so-called adjunctive
therapies for venous ulcers, there is little
literature on the effectiveness of intermittent
pneumatic compression. It certainly seems that
intermittent pneumatic compression may be
beneficial as an adjunct to standard limb
compression, but this has yet to be
demonstrated conclusively. The largest study, of
45 patients, did demonstrate a benefit, but the
standard compression used was graduated
compression stockings, in contrast to the Unna
boot used in another study that failed to show a
significant difference in the proportion of ulcers
healed after 6 months.41 Of note, both studies
demonstrated an increase in the actual rate of
healing, suggesting that the different study
endpoints (3 versus 6 months) may have played
a role in the differing results. 

It is therefore possible that intermittent
pneumatic compression could be an effective
adjunct to standard compression, but further
study – ideally a large randomised controlled trial

with a meticulous protocol – is needed before
this can be known conclusively. Moreover, it is
important to explore whether intermittent
pneumatic compression would result in a slightly
more rapid healing of wounds already destined
to heal within a several-month period, or whether
it could potentially increase the likelihood of
wounds healing that would otherwise fail to heal
after months of therapy. 

The size of the equipment means that the patient
must remain in a single place for the duration of
therapy. The equipment is also costly.

Implications for clinical practice
Intermittent pneumatic compression may
increase the rate of wound healing for patients
already treated with standard compression, but
further study is needed for this to be demonstrated
conclusively. Moreover, there is no suggestion
that wounds that would fail to heal with standard
compression alone are more likely to heal with
intermittent pneumatic compression. Therefore,
unless the equipment for intermittent pneumatic
compression is already available, it is unlikely
to be beneficial to begin this therapy in most
patients with venous ulcers.

Therapeutic ultrasound
Benefits
Therapeutic ultrasound has been proposed as a
potential adjunct for therapy of venous ulcers. A
Cochrane collaborative review has evaluated the
role of ultrasound in venous ulcers.42 Seven
studies were included in the review, none of which
demonstrated a significant difference in healing
rates, although some studies did show a trend
towards a benefit of ultrasound. Because of study
heterogeneity – including population, duration of
follow up, and ultrasound therapy – the results
were not pooled by the Cochrane group.

Complications
Studies did not usually assess adverse effects of
ultrasound. Some mild local reactions may occur
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in patients treated with therapeutic ultrasound.
Moreover, ultrasound does require repeated
office (or home), which may affect the patient’s
quality of life.

Comment
There is little evidence to support the routine use
of therapeutic ultrasound in patients with venous
ulcers. As with other therapies, an important
question – whether ultrasound would increase
the chance of healing ulcers that would
otherwise fail to heal – was not addressed by the
studies. The trend towards a benefit of
ultrasound in several of the studies is certainly
promising, although further research is needed,
particularly in patients who have wounds
recalcitrant to standard compression therapy.

Implications for clinical practice
There is insufficient evidence to recommend that
therapeutic ultrasound be adopted into clinical
practice for the treatment of venous ulcers.
Further well-designed trials are needed before
this modality should be widely adopted.

What therapies are effective in reducing the
risk of recurrence of venous leg ulcers?

Compression
Benefits
Compression therapy has been demonstrated
to be an effective therapy for increasing the
likelihood that a patient with venous ulcers will
heal after 12 to 24 weeks. Since many venous
ulcer patients have recurrent ulcers even after
they have successfully healed, a pressing
question remains as to whether continued
compression after wound healing could reduce
the likelihood of recurrent venous ulcer
formation.

A Cochrane collaborative review has evaluated
compression as a treatment for preventing the

recurrence of venous ulcers.43 This systematic
review did not find any studies directly
comparing the incidence of recurrent ulcers in
patients who did and did not use compression.
Two studies were included in the systematic
review: one study compared medium- and high-
compression stockings, and did not find a
significant difference between recurrence rates
in these two groups. The other study compared
two different types of medium-compression
stockings and did not find any significant
differences between the two groups. The studies
did in fact examine the differences in recurrence
rates between patients who were and were not
compliant with compression stockings, but this
did demonstrate that patients who were non-
compliant with compression were more likely to
have recurrent ulcerations.43

Another study conducted after this systematic
review also addressed this issue, and found that
compression stockings reduced the risk of
recurrence of venous ulceration.3,44 This study of
153 people found that wearing compression
stockings significantly reduced the risk of
recurrence of venous ulcers at 6 months, with a
relative risk reduction of 54% (CI 24–72%). 

Complications
Complication rates are not usually noted in trials,
partly because compression therapy is generally
benign. Inexpertly applied high compression
could lead to soft tissue damage, the
development of additional wounds, and
potentially amputation, although the chance of
this occurring is remote.

Comment
One study has shown that compression reduces
the risk of recurrent venous ulceration. Two
studies that compared different types of
compression found that non-compliant patients
had a higher rate of recurrence than those who
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were compliant with any type of compression
regimen. While these data may seem to suggest
that ulcers may recur in patients who do not use
compression, there are other confounding
factors that need to be addressed before this
conclusion can be drawn. For example, non-
compliant patients may be more or less likely to
have serious wounds or to comply with other
elements of wound care, including nutrition and
avoiding trauma. 

The findings of the recent trial, coupled with the
implications of the non-compliant patients’
increased rate of recurrence from earlier trials
and the biological plausibility of this therapy
mean that compression is likely to reduce the risk
of recurrence of venous leg ulcers. Finally,
compression therapy to prevent recurrence is
considered by most wound care experts to be
“standard therapy”. It might not be ethically
justified to conduct a trial comparing limb
compression with no limb compression for
prevention of recurrent ulceration.

Implications for clinical practice
Compression appears to reduce the risk of
recurrent venous ulceration, and should be
recommended for all patients with a history of
venous leg ulcers as long as they do not have any
other conditions that would make this therapy
potentially harmful (for example arterial disease).

Key points

• Limb compression is the mainstay of
therapy for venous leg ulcers and several
studies have shown that compression
offers a clear benefit over no compression.

• Pentoxifylline as an adjuvant therapy to
limb compression has been shown to
increase the likelihood of healing.

• Skin equivalents as an adjuvant therapy to
limb compression are associated with an
increased likelihood of healing.
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Part 3: The evidence

Section H: Less common skin disorders

Editor: Michael Bigby





Background
Definition
Systemic lupus erythematosus (SLE) is a
multisystem inflammatory disease characterised
by the presence of a wide variety of
autoantibodies. Skin involvement is common,
being present in 55–90% of cases.1 The
characteristic skin lesions can be divided into
acute, subacute and chronic subsets.2 The
acute forms include the malar (butterfly) rash,
papular lesions, urticaria, vasculitic lesions, hair
loss and painless mouth ulcers. Subacute
cutaneous lupus erythematosus (SCLE) is an
uncommon form of cutaneous lupus, described
as a clinical subset by Sontheimer in 1979.3

Chronic discoid lupus erythematosus (DLE)
tends to be the most persistent of the skin
lesions and may lead to unsightly scarring. It is
most frequently seen as an isolated entity, but
may also occur in people with the systemic form
of lupus.

Lupus panniculitis (also known as lupus
profundus), neonatal lupus, lupus tumidus and
bullous lupus are less commonly encountered
forms of the disease.

Incidence/prevalence
Accurate figures are difficult to obtain because
different methods have been used in the
reported studies. Reported prevalence rates
vary from 12·5 per 100 000 in England to 50·8
per 100 000 in certain groups in the US.4 Many
series are hospital based and probably do not
reflect the true incidence. African–American,
Chinese and Malaysian women appear to be the
populations with the highest prevalence.
Published figures suggest an increasing
incidence, but this may be because of greater
awareness of the condition.

Aetiology
Lupus seems to result from an interaction
between genetic, hormonal and environmental
factors.5 SLE is known to be associated with the
production of a large range of autoantibodies. In
certain specific subsets, such as neonatal lupus,
their role in pathogenesis is now clearly
established. The greatest risk factor is female sex
(the female:male ratio is 9:1), and the highest
prevalence is in the child-bearing age group.
There is now evidence to suggest that oestrogens
stimulate the immune system, which may be the
reason for this observation. The genetic
hypothesis is supported by the familial clustering
of lupus6 and the association of certain HLA types
with particular subsets of lupus.7
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Evidence for a viral aetiology has not been
conclusive.8

Prognosis
Mortality is associated with severe systemic
disease, and is highest with renal and central
nervous system involvement.

Skin involvement, while not associated with
mortality per se, frequently produces scarring,
with considerable morbidity, both physical and
psychological.

Diagnostic tests
Diagnosis of cutaneous lupus can generally be
made by clinical examination, skin biopsy being
used to confirm the diagnosis when the clinician
is in doubt. Autoantibody tests (such as
antinuclear antibody titre) may be positive in
cutaneous lupus but do not necessarily imply
systemic disease. Specific antibodies, notably
antiRo antibody, are strongly associated with
certain subsets, such as SCLE and neonatal
lupus.

Aims of treatment
The aim of treatment is to stop the inflammatory
process so that the lesion does not enlarge or
cause further damage. The erythema (redness)
and thickening should disappear but thinning of
the skin, hair loss and increased or decreased
pigmentation may persist.

Relevant outcomes

• Improvement in redness, thickness or scaling
of lesions

• Change in extent of lesions
• Total clearing
• No change or worsening of skin lesions

(redness, thickness or size)
• Development of new lesions
• Scarring may persist although no new lesions

appear

Methods of search
We searched the Cochrane Library (2001),
Medline (1966 to June 2001), Embase (1988 to
2001) and the Cochrane Central Register of
Controlled Trials. We included all randomised
controlled trials (RCTs) and controlled trials.
Where no controlled trials were found, we report
briefly on observational studies.

QUESTIONS

What are the effects of antimalarial treatment
in cutaneous lupus?

Chloroquine or
hydroxychloroquine
Benefits
We found one systematic review.9

We found one RCT involving 39 people with DLE
and 19 with SCLE, in which hydroxychloroquine,
400–1200 mg/day, was compared with acitretin,
50 mg/day, over 8 weeks.10 The groups in the
two treatment arms were equal for age, sex and
extent of disease, but SCLE was more strongly
represented in the chloroquine group. Complete
clearing or marked improvement occurred
approximately equally in the two groups (50%
versus 46%). Four patients dropped out because
of treatment side-effects (all in the acitretin arm)
and three because of total clearing of lesions (all
in the hydroxychloroquine arm). 

We found three RCTs of chloroquine in non-life-
threatening SLE. In the Canadian study, people
taking hydroxychloroquine for SLE were
randomised to continue the drug (n = 25) or to
take placebo (n = 22).11 At 6 months 16 of the 22
on placebo and 9 of 25 in the active arm had
experienced disease flares, a 2·5-fold increase
in flares in the untreated participants. Skin
lesions were not specifically described. Williams
compared hydroxychloroquine, 400 mg/day,
with placebo in 71 people with mild SLE over 48
weeks.12 Although the study was designed to
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determine the effect of the trial drug on
joint disease, cutaneous, neurological and
cardiopulmonary systems were also evaluated.
Placebo and active groups both improved but
overall there was no significant difference in the
outcome of skin lesions between the two groups
at any stage in the study. The third RCT involved
23 participants, 11 randomised to receive
chloroquine, and 12 to receive placebo.13 The
chloroquine group showed less skin activity than
the placebo group (9% compared with 42%;
95% confidence interval 9–74%). Overall,
patients taking chloroquine experienced fewer
flares and required lower doses of steroids. The
nature of the skin lesions was not documented.

We found one double-blind but non-randomised
trial comparing hydroxychloroquine with placebo
in DLE.14 Forty-nine people were treated for
1 year, 24 with hydroxychloroquine and 25 with
placebo. Results at both 3 and 12 months
indicated that hydroxychloroquine was superior
to placebo. 

We found many observational trials of
chloroquine or hydroxychloroquine in cutaneous
lupus.15–21 Christiansen reviewed 13 case series
up to 1956 and added his own, giving data on a
total of 414 people treated in these studies. He
noted that 265 (64%) experienced complete
clearing or marked improvement. His series was
notable for the duration of treatment (18–53
weeks) and the careful description of outcome,
but was flawed by the absence of a parallel
control group and the high dose of chloroquine
(500–750 mg daily). 

Harms
In the study of Ruzicka et al. adverse events
were described in 17 of 30 patients taking
hydroxychloroquine.10 Symptoms included dry
skin (n = 8), itching (n = 5) and gastrointestinal
disturbance (n = 5). The most frequent side-
effects described by Kraak et al. were

gastrointestinal (eight in hydroxychloroquine arm
versus three in placebo arm), and cutaneous
(four in hydroxychloroquine arm versus three in
placebo arm).14 However, in addition they
identified one person who developed a severe
retinopathy while taking hydroxychloroquine.
This person had taken chloroquine previously for
several years and had taken a high dose of
hydroxychloroquine (1200 mg) during the trial. A
valuable discussion on retinal toxicity is
presented by Houpt.22 A review of the systemic
toxicity of chloroquine found little to support
regular blood monitoring.23 A meta-analysis of
toxicities places the toxicity of antimalarials in
perspective.24

Comments
We found only two controlled trials, one of them
randomised, on the use of antimalarials for DLE.
The RCT was flawed by the short duration and by
the inclusion of people with SCLE in unequal
numbers in the two study groups. We found three
RCTs of chloroquine in mild SLE, but little
information about skin lesions was reported. The
older observational studies lacked a parallel
control group but patients were carefully
followed up for longer and included large
numbers of people. Dosage tended to be
unacceptably high by current standards. We
have not found evidence of a difference between
hydroxychloroquine and chloroquine in the
treatment of cutaneous lupus or any information
on this disorder regarding dosage in relation
to either efficacy or toxicity.

Amodiaquine and quinacrine
Benefits
We found no RCTs or controlled trials. Wallace
has reviewed the literature on quinacrine, finding
20 observational trials.25 In these studies, 209 of
771 people (27%) with lupus erythematosus
showed an excellent response. However, the
cutaneous subsets and outcome measures were
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not clearly defined. Smaller observational studies
of amodiaquine have been published.26,27

Harms
Reported side-effects were headache, dizziness,
gastrointestinal symptoms, raised liver enzymes,
pustular eruption of the face, severe insomnia,
retinal damage (in people previously taking
chloroquine) and leucopenia. 

Combinations of antimalarials
Benefits
We found no controlled trials, but three
observational trials of the combination of
chloroquine and quinacrine in people with chronic
cutaneous lupus. A total of 77 people were treated,
with 51 (66%) showing marked improvement or
clearing.28–30 Success with this combination has
also been the subject of a case report.31

Harms
Yellow skin discoloration, photophobia, insomnia
and nausea were noted by some people but did
not usually require withdrawal of treatment. 

Intralesional antimalarials
Benefits
We found no controlled trials. We found two
observational studies of intralesional chloroquine
in a total of 23 people with DLE, with benefit
noted in 11.32,33

Harms
Local inflammation occurred in one lesion.

What are the effects of steroids in cutaneous
lupus?

Topical steroids
Benefits
We found two RCTs of potent topical steroids.
The first study compared two potent topical
steroids: 0·025% fluocinolone acetonide and
0·1% betamethasone valerate used for 3 weeks.
Symmetrical skin lesions were used, and the

participants were randomised to use the creams
on the right or left side of the body. Betamethasone
valerate appeared to be superior in 15 of 25
(60%) participants.34

In a 12-week crossover study, 0·05%
fluocinonide (a potent steroid cream) was
compared with 1% hydrocortisone (a low-
potency steroid cream).35 After 6 weeks, an
excellent response was seen in 10 of 37 people
(27%) using fluocinonide and in 4 of 41 people
(10%) using hydrocortisone cream. This
suggests that high-potency steroid cream is
more effective than low-potency steroid cream. 

We found one controlled trial. Bjornberg and
Hellgren used the symmetrical skin lesion design
to compare fluocinolone acetonide with ointment
base; 17 of 20 people (85%), showed greater
improvement with the steroid than with base
alone.36

We found six observational studies of topical
steroids.37–42 A total of 263 people were treated in
these trials, 220 (84%) of whom experienced
complete clearing or marked improvement in the
treated areas. 

Harms
Skin irritation was noted by three people using
hydrocortisone, and a burning sensation by one
person using fluocinolone.35 No side-effects
were reported in the other controlled trials. In
the uncontrolled trial of methylprednisolone
aceponate in 322 people with various
dermatoses, local side-effects such as burning,
itching, pain and inflammation were observed in
22 people (7%).38 Toxicity of topical steroids has
been reviewed by Cornell.43

Comments
All the controlled trials of topical steroid were of
short duration but the evidence does appear to
support the use of potent topical steroids in DLE. 
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Although topical steroid use may be associated
with skin atrophy, it is probably relatively
unimportant in DLE, which produces severe
scarring and atrophy in itself.

Oral steroids 
Benefits
We found no RCT of oral steroids in cutaneous
lupus. We found one observational study.44 A
“very good result” was reported in two of 25
people (8%), suggesting that oral steroids were
not beneficial. There is a case series of 15
people with DLE treated successfully with a
combination of antimalarial and oral steroid
drugs.45

Harms
“Mild cushingoid features” were noted in two
people taking oral steroids during the above
study.44 A wide range of toxicities have been
ascribed to oral steroids, reviewed by Werth.46

Comments
There is not sufficient evidence to judge the
efficacy of oral steroids in cutaneous lupus. 

Clinical experience suggests that oral steroids
are rarely beneficial in treating chronic
cutaneous lupus.

Intralesional steroids 
Benefits
We found no RCT. We found five case series,
involving 114 people. There was marked
improvement or clearing in 91 participants
(80%).47–50

Harms
Skin thinning (atrophy) was noted in a few people
in the above studies.44,48

What are the effects of other oral agents in
cutaneous lupus?

Azathioprine
Benefits
We found no RCTs or controlled trials. Callen51

has published the largest observational study.
All six patients had been treated unsuccessfully
with less toxic agents prior to azathioprine. Three
people experienced complete clearing or
marked improvement at a dose of 250 mg per
day. 

A number of case reports describe successful
treatment of DLE with azathioprine.52–54

Harms
Callen reported fever, pancreatitis, disturbed
liver function and skin infections in his study.51

Side-effects associated with the long-term use of
azathioprine in rheumatic diseases are reviewed
by Speerstra et al.55

Comments
There is insufficient evidence to determine the
efficacy of azathioprine in cutaneous lupus.

Clofazimine
Benefits
We found no RCTs or controlled trials. We found
four observational studies. A total of 31 of 50
people (62%) with chronic cutaneous lupus
showed marked improvement on clofazimine at
a dose ranging from 100 mg three times weekly
to 100 mg/day.56–59

Harms
A pink or red discoloration and darkening of the
skin resulting from the deposition of clofazimine
has been recorded by several authors. Dry skin
and keratosis pilaris were reported by Mackey
and Barnes.58 Jakes59 reported a transient rise in
transaminases. Arbiser and Moschella have
reviewed the toxicity of clofazimine.60
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Comments
Evidence for efficacy of clofazimine is lacking
and it is not possible to reach any conclusion on
the value of this preparation.

Dapsone
Benefits
We found no RCTs or controlled trials of dapsone
in lupus erythematosus. Belief in the efficacy of
dapsone is based on a number of observational
studies. These studies report on a total of 55
people with various forms of cutaneous
lupus.61–63 Marked improvement was noted in 22
people (50%). The use of dapsone has also been
reported in several case reports and particularly
in people with unusual forms of lupus, such as
bullous lupus and urticarial vasculitis.64–69

Dosage varied from 25 to150 mg/day. 

Harms
Side-effects described ranged from nausea,
vomiting, headache and fatigue to haemolysis,
methaemoglobinaemia, and leucopenia. Mok
et al. have reviewed the toxicity of dapsone.70

Comments
There is inadequate evidence to guide clinical
practice.

Long-term remission without maintenance
therapy is rare.71 Dapsone may have a specific
role in bullous lupus but this has not been
established in clinical trials.

Gold
Benefits
We found no RCTs or other controlled trials. We
found several large observational studies with a
total of 550 participants.72–75

Wright described an observational study of 76
people treated with gold and followed for 10

years.72 Participants were not identified as
having DLE but appear to have had some form of
chronic cutaneous lupus. Of the 76 participants,
28 were described as cured, 26 as showing
marked improvement and 9 as having failed to
improve. Pascher reported on 46 patients with
DLE, 54% showing clearing or a marked
improvement.75

An observational study reported the effect of a
newer gold preparation, auranofin, in 23 people
with DLE over 1 year.76 A marked improvement
was seen in eight participants. 

Harms
Twenty-one adverse events were described in
the 76 participants of Wright’s study.72 These
included 10 skin eruptions (two purpuric), and
four episodes of fever. Dalziel reported frequent
gastrointestinal side-effects, with diarrhoea in 10
of 23 people taking auranofin.76

Gold has been extensively used in rheumatoid
arthritis and a meta-analysis examining its
toxicity has been published.24

Comment
There is insufficient evidence to evaluate the
effects of gold in cutaneous lupus. Apart from not
being controlled, the older studies are impaired
by the lack of clear clinical definition and
outcome measures.

Methotrexate 
Benefits
We found no RCTs but one controlled trial of
methotrexate in systemic lupus. Carneiro and
Sato in their double-blind study reported that 12
of 20 patients in the active arm and 16 of 21 in
the placebo arm had cutaneous lesions,
declining to three in the active arm but remaining
unchanged in the placebo group.77 The skin
lesions and outcome measures are not
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described. We found small observational studies
and case reports describing improvement in skin
lesions of lupus.78–86

Harms
Problems encountered with methotrexate in
these studies included dyspepsia, a rise in
transaminases (55% reported by Carneiro
and Sato77) and an increased rate of infection.
Three of 12 patients withdrew from Wilson
and Abeles’79 study because of side-effects –
thrombocytopenia and elevated liver enzymes in
one, persistent nausea and elevated liver
enzymes in a second and recurring mouth ulcers
in a third.79 Transient malaise was also reported.
A thorough discussion of methotrexate toxicity
has been published by McKendry.87

Comments
The evidence for an improvement of skin lesions is
too limited to allow any conclusions to be drawn.

Phenytoin 
An open trial of phenytoin in 93 patients with DLE
reported an excellent or very good response in
98% of cases.88

Retinoids
Benefits
We found one RCT involving 39 people with DLE
and 19 with SCLE, in which hydroxychloroquine,
400–1200 mg/day, was compared with acitretin,
50 mg/day, over 8 weeks,10 described above in
the section on hydroxychloroquine. We found
three uncontrolled trials of oral retinoids
(etretinate or acitretin) in chronic cutaneous
lupus. A total of 64 people were treated, and 46
(72%) cleared or experienced marked
improvement.89–91

Several case reports report the successful use of
retinoids in DLE and SCLE.92–97 We found one

case report describing the successful use of
topical retinoid in DLE.98

Harms
Retinoids are teratogenic. Side-effects were
recorded more commonly with acitretin (27 of 28
people) than with chloroquine.10 Symptoms were
predominantly cutaneous, with dry lips, dry skin,
scaling of the skin, itching and hair loss being
most common. Raised serum triglycerides was
noted in five of 18 people. All improved with dose
reduction and resolved when therapy was
discontinued. Retinoid toxicity has been
reviewed by Lowe and David.99

Comments
There is insufficient evidence to assess the value
of retinoids in cutaneous lupus. The available
evidence suggests that efficacy is similar to that
of hydroxychloroquine, but that side-effects
appear to be more frequent. 

Thalidomide 
Benefits
We found no RCTs or controlled trials. The
evidence for efficacy relies on a number of
observational studies and a large number of
case reports. The open trials, in general (but not
universally), have included patients resistant to
the conventional therapies of antimalarials and
topical steroids. 

Knop et al. reported an observational study of 60
patients with DLE resistant to conventional
therapy.100 Sixty-five per cent showed complete
clearing, with a further 25% having some
response with 3–5 months’ treatment. When
treatment was stopped, 50% relapsed. Stevens
et al. reported similar results in 16 patients with a
variety of lesions including DLE, SCLE, and
malar rash; half the patients had SLE.101 Thirteen
(71%) experienced complete clearing. Similar
results have been reported by Samsoen
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et al.,102 Atra and Sato,103 Ordi-ros et al.,104 Duong
et al.,105 Hasper106 and Naas and Faber.107 The
number of patients in these trials ranged from
seven to 23 and the period of completed
treatment varied from weeks to years. Duong
et al. reported on patients who had been on
treatment for 8–9 years. Low-dose maintenance
therapy (50–100 mg/day) successfully controlled
disease in the majority of cases.

Harms
Thalidomide is teratogenic.

Knop et al. reported some degree of drowsiness
in all patients, and other series reported rates of
20–50%.100 Paraesthesias were frequent in the
study of Knop et al. but only one patient (<1%)
developed the electromyographical changes of
peripheral neuropathy. A recent review found the
incidence of peripheral neuropathy to range from
1 to 70%.108 Other neurological side-effects
reported have been dizziness, vertigo, dreams
and mood changes. Rarely was it necessary to
stop the drug. Calabrese and Fleischer have
reviewed the side-effects of thalidomide.109

Comments
There is inadequate evidence to guide clinicians
in the use of thalidomide in lupus, although
published studies do suggest that thalidomide
may have a role in the person with disease
resistant to other agents.

Implications for clinical practice
Current recommendations for people taking
thalidomide include patient education, a
3-monthly clinical examination, and
electrophysiological studies, if indicated. Women
must be counselled on the risks of fetal
abnormality if they should become pregnant.
Women of child-bearing age must use effective
contraception while taking this agent.

Vitamin E (tocopherol)
Benefits
We found no RCTs but six observational trials
and case reports involving a total of 154
patients with various skin lesions.110–115 Forty-one
patients improved, 102 remained unchanged
and 11 deteriorated. Apart from a small series in
1992, there are no recent reports on the use of
vitamin E.115

Comments
There is insufficient evidence to recommend the
use of vitamin E in the treatment of skin lesions in
lupus.

Other oral agents
Benefits
We found no RCTs or controlled trials of other
oral agents in cutaneous lupus. There are many
case reports describing success in individuals or
small numbers of patients. Favourable case reports
describe cefuroxime,116 cyclophosphamide,117

ciclosporin A,118,119 cytarabine,120 interferon alfa
(parenteral and intralesional),121,122 intravenous
immunoglobulin,123,124 chimeric monoclonal
antibodies,125 mycophenolate mofetil,126 and
pulses of methylprednisolone.127 An open trial of
sulfasalazine in 13 patients with cutaneous lupus
demonstrated an excellent or good response in
eight,128 and there is a favourable case report on
the treatment of DLE with sulfasalazine.129

De Pitá et al. could not reproduce the favourable
response to immunoglobulins – of their seven
patients with SCLE none responded to this
therapy.130

Comments
So few patients were involved in the reports
mentioned above that it is not possible to make
any comments.

What are the effects of non-drug treatments in
cutaneous lupus?
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Sunscreens
Benefits
We found one double-blind intra-individual trial
on the efficacy of sunscreens in the treatment of
the skin lesions in SLE. People using three
different commercially available sunscreens
were tested with ultraviolet light. Protective
efficacy varied from 100% to <30%.131 We found
one further open-label study.132 In this trial
broad-spectrum sunscreen decreased skin
disease activity significantly over an 8-week
period.

Comments
There is insufficient evidence to guide the
clinician in the use of sunscreens. 

Surgery 
Benefits
We found no RCTs or controlled trials. We found
six reports describing 17 patients treated with
either dermabrasion or excision and
grafting.133–138 Results were favourable in all
cases, but with four patients suffering
recurrences.

Comments
Insufficient data are available to comment.

Ultraviolet light 
Benefits
We found one controlled trial of UVA1
(350–440 nm) in 11 people with systemic
lupus.139 Disease activity was measured by
the SLEDAI score, a 24-item score that
measures SLE activity,140 but skin lesions
were not specifically described. A non-
significant improvement in Raynaud’s
phenomenon and rash (type not specified)
was noted.

We found several observational studies and
case reports. McGrath found that people with
systemic lupus treated with low-dose UVA
irradiation showed benefit in constitutional and
musculoskeletal complaints. Skin lesions did not
worsen but were not formally assessed.141 There
was a further favourable case report of UV
treatment in SLE.142 Sonnischen successfully
treated a person with DLE.143 We also found case
reports describing the successful use of
extracorporeal photopheresis in cutaneous
lupus.144–146

Harms
No adverse events were reported in the above
studies.

Comments
Although the trial reported by Polderman
et al.139 was double blind, the findings cannot
be interpreted with confidence because
the numbers were small and the two arms
(nine active treatment, two placebo) were
disproportionate. 

There is currently insufficient evidence to
comment on the use of this modality. There is no
evidence to indicate the relative risk of inducing
a flare in this light-sensitive disorder.

Laser treatment
Benefits
We found no RCTs or controlled trials. We found
one case series and five case reports.147–152

Clearing or marked improvement was noted in
12 of a total of 20 people with cutaneous lupus,
using either pulsed dye or argon laser.

Harms
Transient pigmentation was seen in some
people.
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Background
Definition
Dermatomyositis is one of the idiopathic
inflammatory myopathies.1–3 In a set of criteria to

aid in the diagnosis and classification of
dermatomyositis and polymyositis, first proposed
in 1975 by Bohan and Peter,4 four of the five
criteria are related to the muscle disease:

46
Dermatomyositis
Jeffrey P Callen

a) b)

c) d)

Figure 45.1 This patient presented for the evaluation and treatment of her skin condition, which had been present for
the past 6 months. A previous biopsy had revealed an interface dermatitis and her antinuclear antibody was positive. A
working diagnosis of lupus erythematosus was made. Treatment with sunscreens and topical corticosteroids were
ineffective. Hydroxychloroquine administration resulted in a severe cutaneous drug reaction that required hospitalisation



1. Progressive proximal symmetrical weakness
2. Elevated muscle enzymes
3. Abnormal electromyogram (EMG)
4. Abnormal muscle biopsy
5. Presence of compatible cutaneous disease

It has subsequently been recognised that there
are many patients with compatible cutaneous
disease who do not have initial manifestations of
their muscles as defined by clinical weakness
and elevated enzymes. Some of these patients
have subtle changes on biopsy, EMG or
magnetic resonance imaging studies at
diagnosis; some develop these changes and
possibly clinical manifestations later, while a
small group of patients never seem to develop
clinical muscle disease. Sontheimer5 has used
the term “amyopathic dermatomyositis” for those
patients without muscle weakness and with
normal muscle enzymes for at least 2 years in the
absence of disease modifying therapies such as
corticosteroids and/or immunosuppressive
agents. 

Incidence/prevalence 
Dermatomyositis is a rare disorder. It may be
slightly more frequent in women, but all races
are affected. It has been estimated that
dermatomyositis or its related condition
polymyositis occur in 5·5 patients per million.
However, this figure includes patients with
polymyositis and dermatomyositis and most
likely does not include patients with amyopathic
dermatomyositis. 

Aetiology
The aetiology of dermatomyositis is unknown.
Probably the mechanism behind the skin
disease differs from that of the muscle disease.

Prognosis
In the patient with amyopathic dermatomyositis
the prognosis is good in the absence of

malignancy. For patients with muscle disease,
the prognosis depends on the severity of the
muscle disease, the presence of lung disease,
oesophageal dysfunction and/or malignancy.
Children and adolescents with dermatomyositis
often develop calcinosis, which can result in
disability or discomfort.

Diagnostic tests
The diagnosis of amyopathic dermatomyositis is
confirmed by clinical–pathological correlation.
The pattern of the skin disease is relatively
characteristic and when an interface dermatitis is
demonstrated on skin biopsy the diagnosis may
be relatively firm. Classically, the diagnosis of
dermatomyositis is confirmed by the presence of
typical muscle symptoms and findings, together
with elevated muscle enzymes, or an abnormal
EMG and/or an abnormal muscle biopsy.
Magnetic resonance imaging is becoming
widely available and abnormalities of this test
might be useful in diagnosis.

Aims of treatment
Treatment provides control of the muscle
inflammation and allows the patient to return to
normal function; the patient might otherwise
become disabled from the weakness. The skin
disease is often symptomatic and is cosmetically
displeasing, therefore the goal of therapy is to
relieve the symptoms and improve the patient’s
self-image and ability to interact with other
people. Some patients with dermatomyositis
have an associated malignancy, and treatment
of the malignancy might in some patients result
in a control of the disease process. In children
with dermatomyositis, treatment also aims to
prevent calcinosis, or to eradicate calcinosis if it
does occur.

Relevant outcomes
Return of the patient to normal muscle function
and improvement in the quality of life for those
with skin disease only are important measures of
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outcome. In addition, identification and treatment
of a potential malignancy is important.

Methods of search
The databases of the Cochrane Skin Group, the
Cochrane Library to issue 2, 2001, Medline and
Embase between 1968 and July 2001 were
searched for articles that were trials of therapy
of skin disease, or dermatomyositis, or the
relationship of dermatomyositis to malignancy.
Both Embase and Medline were searched using
the Ovid search engine at Nottingham
University. The searches involved the following
terms:

• the relationship of dermatomyositis to cancer
(malignancy, neoplasia)

• treatment of skin disease in patients with
dermatomyositis (idiopathic inflammatory
myopathy, polymyositis, juvenile
dermatomyositis)

• treatment of dermatomyositis with any of the
following agents: antimalarials (hydroxychlo-
roquine, chloroquine), corticosteroids
(prednisone, methylprednisolone), dapsone,
thalidomide, methotrexate, mycophenolate
mofetil, azathioprine, intravenous immune
globulin (IVIG), probenecid, alendronate,
diltiazem, coumadin and sunscreens. 

QUESTIONS

What is the risk of malignancy in the patient
with dermatomyositis or amyopathic
dermatomyositis (ADM) and how should the
patient with dermatomyositis/ADM be
assessed for possible cancer? 

The data are clearer today than they were in
1975 when I first became interested in this issue.
However, there are conflicting reports that
probably related to the lack of precision in the
definition and classification of the patient with
dermatomyositis or polymyositis. Population-
based studies from Scandinavia clearly

demonstrate an increase in the risk of cancer in
dermatomyositis, while the modest increase in
polymyositis is explained primarily by diagnostic
suspicion bias and is not reflected in an increase
in mortality (see Table 46.1). It is also clear that
these patients are at increased risk for ovarian
cancer.6–12 What is not clear is whether these
data are applicable to other populations such as
Southeast Asians, African–Americans or other
ethnic groups. 

A recent study from Australia13 calls into question
much of the data that has been based on clinical
diagnosis. It does appear that dermatomyositis
and polymyositis are not the same disease and
that their histopathological abnormalities differ
significantly and are recognisable by muscle
pathologists. Therefore, there may exist a group
of patients who were thought to have
polymyositis but who might be classified as
having dermatomyositis sine dermatitis. This
concept is intriguing and might explain why
some studies have shown little difference in the
prevalence/incidence of malignancy in the two
groups. In addition, the existence of this subset
might well explain some of the differences that
are observed in the studies of therapy (see
below).

It is not known whether the increased cancer
association is also valid for patients with
amyopathic dermatomyositis because the only
published data are individual case reports and
small case series. One of the difficulties
regarding this issue relates to the manner in
which ADM is diagnosed. If one applies the
criteria of Sontheimer,5 then in my view there are
few if any patients with this condition, because
either the patient has not been studied in enough
detail (magnetic resonance imaging, muscle
biopsy, etc.) or the patient has been treated with
a corticosteroid and/or systemic corticosteroids. 

Several studies have suggested that there might
be certain clinical features that are associated
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with a greater risk of malignancy. Fudman and
Schnitzer15 reported that patients with
dermatomyositis who had a normal creatine
kinase had a poor prognosis. Three of their
seven patients had malignancy. However,
Montagna et al.16 found that 5/17 patients with
elevated creatine kinase had malignancy
compared with 3/9 with normal creatine kinase.
The presence of cutaneous vasculitis may also
be associated with an increased risk of
malignancy. Feldman et al.17 found clinical
evidence of vasculitis manifest as dermal or
subcutaneous nodules, periungual infarcts or
digital ulceration in seven of 76 patients. Two of
these patients had cancer, compared with four of
those without vasculitis. In addition, the vasculitic
lesions occurred primarily in patients with
dermatomyositis (six of seven patients). However,
the number of patients in these reports is small
and therefore the conclusions reached need
affirmation in larger studies. Recently, Hunger
et al.18 reported that the prevalence of neoplasia
was greater when there was histopathological
evidence of vasculitis in the skin biopsy: four of
their five patients with vasculitis had cancer,
compared with three of their 18 patients without
vasculitis (P<0·05). The number of patients in
these studies is too small to firmly conclude that
vasculitis or normal creatine kinase are markers
of malignancy in patients with dermatomyositis.

Another issue that is discussed almost
universally in the case-control studies is whether
the use of immunosuppressive drugs is
associated with an elevated risk of subsequent
malignancy. In all of the Scandinavian studies6–9

it appears that there is no increase in the
prevalence of malignancy in the patients that
have been treated with an immunosuppressive
agent; however, there are many individual case
reports of subsequent malignancy in
dermatomyositis patients. Several reports19 have
linked the use of methotrexate with Epstein–Barr
virus associated lymphoma. Some but not all of
these patients can have a spontaneous

resolution of their lymphoma when the drug
therapy is stopped. 

The search for malignancy in patients with
dermatomyositis should include a careful history,
physical examination and standard laboratory
evaluation (complete blood count, comprehensive
metabolic panel, chest radiograph and stool
haematest). Any abnormalities found should be
thoroughly investigated. In addition, testing should
include tests that would be ordered in a “healthy”
person of the same age, sex and race as of the
patient with newly diagnosed dermatomyositis
(for example it is recommended that persons
over 50 years of age have a colonoscopy). Data
from the recent studies by Hill et al.9 and Stockton
et al.20 suggest that for a Caucasian patient with
dermatomyositis CT scan of the chest and
abdomen, and stool haematest should be
performed. In women, pelvic CT and mammography
are justified. Tests that are recommended for any
person of the patient’s age should also be
performed (for example colonoscopy in patients
over 50 years of age). For patients with polymyositis
a chest radiograph and urinalysis should be
performed at the time of diagnosis. It appears that
continued surveillance is necessary for patients with
dermatomyositis, but perhaps not for those with
polymyositis. However, what testing should be done
beyond age-specific cancer screening is not clear,
and the clinician must form a plan in the absence
with supporting data. Lastly, nasopharyngeal cancer
is much more common in the Asian patient within
southeast Asia, and therefore a careful ENT
evaluation is needed. It is not known if Asian patients
who live elsewhere also harbour this increased risk
of nasopharyngeal cancer.

Are there effective treatments for
dermatomyositis?

The following are some quotes from “major”
dermatologic texts that deal with treatment of
patients with dermatomyositis:
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• “Most forms of polymyositis and
dermatomyositis are approached in a similar
manner. Corticosteroids are the main pillar of
drug therapy. … However, early use of
corticosteroid-sparing drugs should be
considered, including combined therapy,
from onset. The main drugs for combined
therapy are methotrexate, azathioprine and
antimalarials.”41 

• “Systemic glucocorticoids remain the
traditional first line therapy for classic
dermatomyositis.”42

• “Treatment with corticosteroids is required in
almost all cases, the dose depending upon
the degree of activity.”43

• “Prednisone is the therapeutic mainstay.”44

All of the above authorities recommend
corticosteroids as first-line therapy, and relatively
high doses are generally suggested. In addition,
the early use of a corticosteroid-sparing agent is
often proposed, with methotrexate or
azathioprine being the most frequently
suggested agents. Do we know that these
medications are effective, what the proper
dosing should be, when a second-line agent
should be introduced, which agent should be
utilised and what the likelihood of success is?
Unfortunately, as is illustrated in Table 46.2, the
evidence available to answer these questions is
poor. It is unclear whether the rate of remission is
affected by corticosteroids, whether they are
used in high or low doses. In addition, there is
little evidence regarding these therapeutic
manoeuvres for the treatment of cutaneous
disease that might accompany dermatomyositis.
Well-controlled randomised trials for this disease
are lacking, and even the ones that have been
conducted often lack power, or have design
flaws or potential biases. Many of the studies
have included patients with malignancy-
associated myositis, a condition that is believed
to respond less well than dermatomyositis. In
addition, most studies mix dermatomyositis and
polymyositis patients in their analysis, and it has

become evident that these disorders are
probably different in their pathogenesis and
most likely have a differential response to
therapy. 

Current recommendations
It seems that there are no strong data that
support the use of corticosteroids in
dermatomyositis, whether considering the
muscle component, systemic disease such as
pulmonary involvement or the skin disease.
Despite this, most authorities state that
corticosteroids are a mainstay of therapy.
Therefore, it seems prudent to use
corticosteroids for as short a period of time as is
possible, substituting a steroid-sparing agent
early in the course of treatment. Which of the
agents to use is, in my view, dependent on the
clinician’s comfort level with the specific agent.
Observations from individual case reports
and small case series suggest that for skin
disease, hydroxychloroquine, methotrexate and
mycophenolate mofetil are effective corticosteroid-
sparing agents. 

IVIG has been the subject of a randomised
controlled trial (RCT) and was found to be effective
for both the muscle disease and the skin disease
in patients with dermatomyositis refractory to
corticosteroids and immunosuppressive agents.
However, al least one open-label analysis reported
that only seven of 19 patients treated with IVIG
improved. Also, there has been the suggestion that
patients with dermatomyositis have an increased
risk of hydroxychloroquine reactions, which may
be severe at times. This issue has not been
adequately tested. 

What about the therapy for juvenile
dermatomyositis? This condition is complicated
in two major ways. First, patients with juvenile
dermatomyositis are more prone to calcinosis
and second they may be permanently disabled
by contractures. The results of retrospective
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case series suggest that the use of early
“aggressive” therapy will limit the possibility of
calcinosis. However, there are no studies that
clearly demonstrate the veracity of this
statement. Klein-Gitleman et al.47 believe that
high-dose, intravenous pulsed methylprednisolone
limits the risk and severity of calcinosis.
However, adequate RCTs have not yet
corroborated this belief. It does appear that
whatever the treatment, combination with
physical therapy will prevent contractures from
developing and that even if contractures occur,
the use of physical therapy might improve
the long-term disability. Once established,
calcinosis may resolve spontaneously after a
period of months to years; however, there are
multiple individual case reports and some small
series suggesting that various therapies,
including warfarin, diltiazem and probenecid,
are effective in reversing the calcinosis. 
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Background
Definition
Bullous pemphigoid (BP) is an acquired non-
scarring autoimmune subepidermal bullous
disease characterised by tense blisters.
Circulating IgG autoantibodies (rarely IgA and
IgE) bind to BP230 and BP180 antigens, which
are components of the hemidesmosome
adhesion complex found in the basement
membrane zone of the skin. Direct antibody and
antigen interaction, local activation of
complement and release of cytokines lead to
loss of dermoepidermal adherence and
formation of subepidermal blisters.1 Blistering
typically occurs on the flexures although BP may
be generalised or localised to one site such as
the lower legs. Erosions and blisters occur on
the mucous membranes, particularly the mouth,
in about 50% of cases. Blister formation may be
preceded by pruritus or an urticarial or

eczematous rash, which may precede the
blistering rash for many months.

Incidence/prevalence
BP is the most common autoimmune blistering
disease in the West, with an estimated incidence
of 6–7 cases per million population per year in
France and Germany.2,3 It tends to affect the
elderly and there is no sex preponderance.

Aetiology
No clear aetiological factors have been
identified. There are anecdotal reports of BP
being preceded by local cutaneous trauma such
as surgery and exposure to ionising or ultraviolet
radiation. BP has been reported in association
with malignancies, although most large studies
have concluded that there is no increased risk
of malignancy in patients with BP in western
countries compared with controls.4

Prognosis
The majority of patients with BP will have disease
remission within 5 years.5 Both treated and
untreated BP shows a chronic relapsing course.

Aims of treatment
The aims of treatment are to achieve short-term
healing of skin and mucous membrane lesions,
longer term disease remission, and to improve
quality of life with minimal adverse effects of
treatment.

47
Bullous pemphigoid
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Outcomes

• rate of healing of blisters and suppression of
new blister formation

• effect on quality of life
• duration of remission after stopping treatment
• complications of disease
• adverse effects of treatment, including

mortality

Methods of search
Randomised controlled trials (RCTs) were
identified from searches of Medline and Embase
up to l January 2001. All RCTs on interventions
for BP confirmed by immunofluorescence
studies were included.

QUESTIONS

What are the effects of corticosteroids?

A systematic review of treatments for BP6

identified only six RCTs, with a total of 293
patients.

Topical corticosteroids
Benefits
We found one RCT published in abstract form7

with few clinical details. Three small open-label
uncontrolled studies ≤20 subjects each8–10

demonstrated that potent topical steroids
produced suppression and healing of blisters
with low relapse rates in patients with localised
and mild disease, although follow up periods
were variable.

Harms
Skin infection, skin atrophy and evidence of
systemic absorption was noted by Zimmermann
et al.8

Comment
Although evidence is limited, the relatively few
side-effects associated with topical corticosteroids

would support their use as first-line agents in
localised and mild BP.

Systemic corticosteroids
Benefits
Two small RCTs looked at the effects of
systemic corticosteroids alone. We found no
RCTs comparing systemic corticosteroids with
placebo. One trial compared biologically
equivalent doses of different corticosteroids:
methylprednisolone, 1·17 mg/kg/day, and
prednisolone methylsulphobenzoate, 1·16 mg/
kg/day.11 Another trial compared different
doses of prednisolone: 0·75 mg/kg/day with
1·25 mg/kg/day.12 Both trials found no
statistical difference in effectiveness of
treatment.

Harms
Higher doses of prednisolone were associated
with more side-effects, including infection,
hepatic and renal impairment, cerebrovascular
accident, hypertension, heart failure and death.

Comment
Systemic corticosteroids are considered
standard treatment for BP, although only a few
small non-controlled trials have been carried out.
Higher doses of corticosteroids are associated
with increased morbidity and mortality.

Does combination treatment offer any
advantage over corticosteroid monotherapy?

Benefits
We found three non-blinded RCTs. Burton
et al.13 compared prednisolone, 30–80 mg/day,
alone and in combination with azathioprine,
2·5 mg/kg/day. The addition of azathioprine
resulted in a 45% reduction in prednisolone dose
over a 3-year period.13 Roujeau et al. compared
prednisolone, 0·3 mg/kg/day, alone and in
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combination with plasma exchange. They found
that less than half the total prednisolone dose
was required in the plasma exchange group.14

Disease control was achieved within weeks in
both groups – in the plasma exchange group
with a mean ± SD dose of 0·52 ± 0·28 mg/kg/day
and in the prednisolone-only group with
0·97 ± 0·33 mg/kg/day. Guillaume et al. compared
prednisolone 1 mg/kg/day alone or in combination
with either azathioprine (100 mg for body weight
<60 kg and 150 mg for body weight <60 kg) or
plasma exchange.15 This trial failed to confirm
any benefit of combination therapy over
prednisolone alone.

Harms
The addition of azathioprine and/or plasma
exchange did not increase the incidence of side-
effects; in fact, similar side-effect profiles were
seen in the studies of Burton et al.13 and Roujeau
et al.14 Guillaime et al. commented that most
side-effects could be attributed to corticosteroids,
but details were not supplied.

Comment
In the study by Burton et al.13 there was no
definition of “disease control” and little clinical
data were available, although patients were
followed up for 3 years. We noted that the
decision to include patients in this trial was made
by the consultant after prednisolone had been
started to suppress new blisters. The plasma
exchange trial15 excluded patients over 80 years
of age. Low doses of prednisolone
(0·3 mg/kg/day) were used in both treatment
groups although, on average, higher doses were
required to achieve disease control. With the
current available evidence the value of
combination treatment remains doubtful.

Are antimicrobials useful?

Benefits
One (non-placebo) RCT compared prednisolone,
40–80 mg/day, alone with tetracycline, 2 g/day in
four divided doses, plus nicotinamide,
1500 mg/day in three divided doses.16 This trial
suggested no statistically significant difference in
treatment response between the two groups.

Harms
More serious side-effects (including death due
to sepsis) were noted in the prednisolone group.
One patient with established renal impairment in
the tetracycline/nicotinamide group developed
acute tubular necrosis, although concomitant
medications included aspirin and ibuprofen.

Comments
This was a small trial of 18 patients, with an unclear
method of randomisation and a high dropout rate.
At 10 months three patients remained in the steroid
group and five in the tetracycline group.

Key points

• Few RCTs on systematic review of
treatments for BP were identified.

• The available evidence is inadequate to
allow confident recommendation of optimal
treatment.

• A less aggressive approach to therapy
with low doses of corticosteroids may be
sufficient for disease control and appears
to be associated with less morbidity and
mortality.

• Tetracyclines and nicotinamide may be
effective but larger trials are needed to
compare this therapy with low-dose
prednisolone.

• The benefits of azathioprine and plasma
exchange are difficult to assess.

Additional chapters on Cicatrical pemphigoid and

Epidermolysis bullosa acquisita by Maria Roest

are published on the book website http://www.

evidbasedderm.com.

641

Bullous pemphigoid



References
1. Sams WM Jr, Gammon WR. Mechanism of lesion

production in pemphigus and pemphigoid. J Am Acad

Dermatol 1982;6:431–52.

2. Bernard P, Vaillant L, Labeille B et al. Incidence and

distribution of subepidermal autoimmune bullous diseases

in three French regions. Arch Dermatol 1995;131:48–52.

3. Zillikens D, Wever S, Roth A et al. Incidence of autoimmune

subepidermal blistering dermatoses in a region of Central

Germany. Arch Dermatol 1995;131:957–8.

4. Venning VA, Wojnarowska F. The association of bullous

pemphigoid and malignant disease: a case control study.

Br J Dermatol 1990;123;439–45.

5. Venning V, Wojnarowska F. Lack of predictive factors for

the course of bullous pemphigoid. J Am Acad Dermatol

1992;26:585–9.

6. Khumalo NP, Murrell DF, Wojnarowska F, Kirtschig G.

A systematic review of treatments for bullous pemphigoid.

Arch Dermatol 2002;138:385–9.

7. Bernard P. Bullous pemphigoid (BP): Topical or systemic

treatment? (Abstract). J Eur Acad Dermatol Venereol

2000;14:8.

8. Zimmerman R, Faure M, Claudy A. Prospective study of

treatment of bullous pemphigoid by a class I topical

corticosteroid (see comments). Ann Dermatol Venereol

1999;126:13–16.

9. Westerhof W. Treatment of bullous pemphigoid with

topical clobetasol propionate. J Am Acad Dermatol

1989;20:458–61.

10. Muramatsu T, Iida T, Shirai T. Pemphigoid and

pemphigus foliaceous successfully treated with topical

steroids. J Dermatol 1996;23:683–8.

11. Dreno B, Sassolas B, Lacour P et al. Methylprednisolone

versus prednisolone methylsulphobenzoate in

pemphigoid: a comparative multicenter study. Ann

Dermatol Venereol 1993;120:518–21.

12. Morel P, Guillaime JC. Treatment of bullous pemphigoid

with prednisolone only: 0·75mg/kg/day versus

1·25mg/kg/day. A multicenter randomised study. Ann

Dermatol Venereol 1984;111:925–8.

13. Burton JL, Harman RR, Peachey RD, Warin RP.

Azathioprine plus prednisolone in treatment of

pemphigoid. BMJ 1978;2:1190–1.

14. Roujeau JC, Guillaume JC, Morel P et al. Plasma

exchange in bullous pemphigoid. Lancet 1984;2:486–8.

15. Guillaume J-C, Vaillant L, Bernard P et al. Controlled trial

of azathioprine and plasma exchange in addition to

prednisolone in the treatment of bullous pemphigoid.

Arch Dermatol 1993;129:49–53.

16. Fivenson D, Breneman D, Rosen G, et al. Nicotinamide

and tetracycline therapy of bullous pemphigoid. Arch

Dermatol 1994;130:753–8.

642

Evidence-based Dermatology



48
Pemphigus
Brain R Sperber and Victoria P Werth

643

Background
Definition
Pemphigus is an intra-epidermal autoimmune
blistering disease involving the skin and mucous
membranes. Pemphigus is conventionally divided
into three distinct subtypes: pemphigus vulgaris,
pemphigus foliaceus and paraneoplastic
pemphigus. Pemphigus vulgaris is characterised
by oral lesions and blistering skin lesions whereas
patients with pemphigus foliaceus have only skin
lesions with characteristic scaling. Patients with
paraneoplastic pemphigus have painful oral
lesions, conjunctival reactions and a widespread
erythematous, sometimes blistering, skin eruption. 

In this chapter we will exclusively address
pemphigus vulgaris and foliaceus, except in
the discussion of studies that included
paraneoplastic pemphigus patients before it
was recognised as a distinct clinicopathological
entity, and was thus not distinguished from other
forms of pemphigus. 

Incidence/prevalence
The incidence of pemphigus ranges from
approximately 1 per 1 000 000 to 1 per 100 000,
depending on the population in question.1 For
instance, in regions with many Jewish residents
or residents of Mediterranean origin, the
incidence of pemphigus is estimated to be much
higher than in regions with few people from
these ethnic groups.1

Aetiology
As is the case with other autoimmune diseases,
the exact pathophysiological mechanism that
causes immune dysregulation in pemphigus is
unknown. Pemphigus is a T-cell driven
autoantibody-mediated disease, with T cells
reacting to specific antigenic adhesion proteins
in the skin. The production of autoantibodies to
intercellular proteins in the epidermis, along with
various inflammatory mediators, is believed to
directly elicit acantholysis. The clinical
phenotype of pemphigus is defined by the
specific profile of intercellular autoantibodies.
Patients with mucosal-dominant pemphigus
vulgaris have only antidesmoglein 3 IgG
autoantibodies. Patients with mucocutaneous
pemphigus vulgaris have both antidesmoglein 3
and antidesmoglein 1 autoantibodies. Patients
with pemphigus foliaceus, who have only skin
lesions, have antidesmoglein 1 antibodies.1

Prognosis
The mortality of pemphigus decreased
dramatically after corticosteroids were

Figure 48.1 Patient with extensive erosions and
flaccid bullae due to pemphigus vulgaris



introduced as therapy in the 1950s. Before that
time, mortality was approximately 70%2 and
usually resulted from sepsis. With corticosteroids
and adjuvant therapy, mortality is now
approximately 6%,3 with most of the deaths
related to side-effects of therapy.

Diagnosis
Diagnosis is based on three measures: 

1. Clinical features – oral ulcers, flaccid blisters
or erosions or scale

2. Histological features – acantholysis with loss
of coherence between epidermal cells;
upward growth of papillae lined by a single
layer of epidermal cells

3. Direct and indirect immunofluorescence –
detection of autoantibodies either in a
biopsy specimen (direct) or in the patient’s
serum (indirect). The enzyme-linked
immunosorbent assay (ELISA) is a new
diagnostic modality that may prove to be
effective for diagnosis as well as functioning
as a prognostic indicator.

Aims of treatment
The main aims of treatment in pemphigus are to
prevent or reduce new blister formation and
promote the healing of old lesions whilst
minimising the side-effects of treatment. 

Relevant outcomes
Relevant outcome measures include the
prevention of new blister formation, the healing of
old lesions and a reduction in dose, or cessation,
of treatment. Because there is no single
definition of remission in the literature, for the
purposes of this evaluation we will define a
partial remission as a given period of time during
which the patient is free of all lesions, and a
complete remission as being free of all lesions
and receiving no systemic therapy.

QUESTIONS

Is there an optimal initial dosing strategy for oral
prednisolone that effectively controls disease
progression in patients newly diagnosed with
moderate-to-severe pemphigus?

Corticosteroids have been used extensively for
the treatment of pemphigus, and are the
mainstay of therapy. Many case series were
published from the 1950s through the 1970s,
and the results of a single randomised controlled
trial (RCT) appeared in 1990. In the only RCT to
address steroid dosing regimens, Ratnam et al.
compared the efficacy of different prednisolone
doses with respect to adequacy of disease
control and side-effects.4 Twenty-two previously
untreated patients with severe disease (>50% of
body surface area affected) were treated with
either “high-dose” (120–150 mg/day) (n = 11) or
“low-dose” (30–60 mg/day) (n = 11) prednisolone.
Patients also received adjuvant therapy once
formation of new blisters ceased. Patients were
followed for 5 years. All patients were
seronegative for pemphigus autoantibodies after
3 months of treatment (initial titres ranged from
1:40 to 1:160). The groups did not differ
significantly in the duration of prednisolone
therapy needed before “initial control of disease
was achieved” (average 20 days). In addition,
there was no significant correlation between
duration of disease before treatment and
duration of treatment necessary to achieve
remission. Two patients in the low-dose regimen
and four patients in the high-dose regimen
required at least a 15 mg increase in
prednisolone dose to control their disease.
Although virtually all patients experienced
complications, the incidence of complications
was similar in the two groups. No deaths were
reported in the study. Therefore, this trial
suggested that with respect to initial disease
control, relapse rate and length of time before
relapse, a “high-dose” regimen offered no
advantage over a “low-dose” regimen. 
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Because of the wide variation in disease course
among patients, it is possible that the study of
Ratnam et al.4 simply had too few patients to
demonstrate a statistically significant difference
between the two dosing regimens. In addition, it
is difficult to understand why, if the low-dose
regimen can control severe disease as
effectively as high-dose therapy, some of the
patients on the high-dose regimen required an
increase in the dose of steroid. If an initial daily
dose of 30–60 mg prednisolone effectively
controls the condition in one experimental group,
why would 120 mg be insufficient? In support of
this study, others have noted that most patients’
disease could be controlled with moderate
doses of prednisolone. Hirone5 demonstrated
that 56 of 64 patients (88%) with pemphigus,
treated between 1970 and 1974, achieved
control with initial daily doses of prednisone of
100 mg or less. Rates of remission in the series
were not analysed, but overall mortality was only
8%. In a case series by Block et al.,6 initial
control of disease was achieved in 11 of 13
patients with 80–120 mg of prednisone per day.
Mortality was 7·6%.

Previous studies also addressed the issue of the
optimal initial dose of steroid. In response to the
belief that mortality was often associated with
undertreatment, Lever and White7 suggested that
“beginning with a too high daily dose [of
prednisone] was preferable to beginning with too
low a dose”. In a case series of 32 patients with
pemphigus vulgaris, treated between 1950 and
1959, each patient was given 180 mg prednisone
daily for 6–8 weeks.7 If a patient’s condition did not
improve rapidly, the dose was increased, often
doubled. The mortality rate was 19%. Eight
patients (25%) experienced a period of at least 2
months during which they were free of lesions and
without therapy. It is not clear how long it took
patients to achieve a disease-free state. Virtually
all patients experienced serious side-effects from
long-term use of corticosteroids.

In studies that attempted to follow the guidelines
of Lever and White,7 adverse effects of
corticosteroids were often the major cause of
death. Ryan8 reported a mortality rate of 45% in
45 patients with pemphigus vulgaris treated
between 1949 and 1969. In a large series of 107
consecutive cases of pemphigus seen between
1949 and 1970, Rosenberg et al.9 found that
deaths from corticosteroid complications were
more frequent than deaths from uncontrolled
pemphigus. Thus, Lever and Schaumburg-
Lever10 modified their earlier recommendation of
rigid adherence to high-dose steroids for all
patients, and suggested a two-tiered approach.
Those patients “in the early, stable stage”,
presumably patients with mild disease, were
treated with prednisone 40 mg daily in
combination with an immunosuppressant.
Patients with moderate or severe disease were
still treated with high initial doses of prednisone
(180 mg or higher). Using this approach in 63
patients with pemphigus vulgaris, treated
between 1961 and 1975, mortality was 9%.
Thirty-five per cent of patients experienced a
complete remission during the study.10

Therefore, compared with the previous study by
Lever and White,7 mortality and remission
improved with the stratified approach.

While investigators were determining optimal
steroid dosing regimens in the early 1970s, the
first studies were being conducted on adjuvant
therapy for the treatment of pemphigus. The
rationale for adjuvant therapy was to employ a
second therapeutic agent in an attempt to
reduce the overall steroid dose. In some
respects, this was unfortunate in that it
confounded attempts to interpret the results of a
new steroid regimen because it was not clear
whether observed clinical benefits were the
result of improved steroid dosing or the adjuvant
therapy. In addition, it is not clear how the
outcome was influenced by improvements in the
management of the complications of steroid
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treatment that had occurred since earlier
studies. Yet, it is evident that the stratification of
patients according to disease severity and
employing lower doses of steroids for patients
with milder disease reduced complications and
mortality associated with prolonged high-dose
steroid treatment.

In summary, the evidence indicates that most
patients achieve control with a daily dose of
prednisolone below 100 mg/day. Apart from the
study of Ratnam et al.,4 there is no evidence that
one dosing regimen is clearly indicated and
effective in all patients. Moreover, there is a lack
of studies attempting to identify factors that
might aid in determining which patients will
require higher doses. The treatment regimens
used by many clinicians today originated, in
large part, from observations made from the
large case series, and from recommendations of
the series’ authors. The typical treatment
regimen for a patient with moderate pemphigus
consists of a dose of prednisolone of
approximately 1 mg/kg/day. If there is no
response in 5–7 days, the dose is increased in
increments of 0·25–0·5 mg/kg/day until blistering
ceases, complications arise or a dose of
2·0–2·5 mg/kg/day is reached.3,11 Again,
evidence for the efficacy of this specific dosing
strategy comes from historical trends in
observed rates of mortality and, in later studies,
rates of remission, rather than from controlled
clinical trials. 

Reasons for the lack of controlled clinical trials
are multiple. In part, the low incidence of
pemphigus makes it difficult to recruit sufficient
patients to generate substantial statistical power.
A second issue that has hindered the progress of
therapy for pemphigus is the lack of universally
accepted criteria for assessing disease severity
and for defining a remission. Without clear
guidelines, therapeutic success will vary
dramatically from patient to patient. 

Two RCTs and a number of case series describe
the use of immunosuppressive agents in the
treatment of pemphigus. We have restricted our
evaluation to controlled trials and selected case
series (at least five patients) that represent the
best available evidence for each treatment. In
most studies, there is no direct comparison of
corticosteroid treatment with and without
immunosuppression, but it is the best evidence
to support its use.

Azathioprine
There are no RCTs investigating the use of
azathioprine in pemphigus, although it is
probably the most commonly used adjuvant
agent. The largest case series was reported by
Aberer et al.12 Twenty-nine patients with
pemphigus vulgaris were treated with steroid
plus azathioprine. Of eight additional patients
excluded from the study because of insufficient
follow up, two had been switched from
azathioprine to cyclophosphamide as a result of
inadequate disease control and later dropped
out of the study. All patients were treated initially
with corticosteroids (80–200 mg daily) plus
azathioprine (2–3 mg/kg). Patients were followed
for a minimum of 4 years, during which time there
was only one (3%) disease- or therapy-related
death. Partial remission was induced in all
patients. Complete remission of at least 2 months
(average 4 years) was achieved in 45% of
patients. The duration of treatment needed to
achieve either partial or complete remission was
not reported. Sixty-six per cent of patients had a
relapse, which the authors ascribed to too rapid
a reduction in drug dose.

Do immunosuppressive drugs (azathioprine,
cyclophosphamide, methotrexate, ciclosporin)
in addition to corticosteroids reduce mortality
and improve the rate of remission in patients
with pemphigus vulgaris?
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In another case series, Lever and Schaumburg-
Lever13 treated 21 patients with pemphigus
vulgaris initially with one of two steroid regimens
plus azathioprine. Thirteen patients with milder
disease received prednisone 40 mg every other
day plus azathioprine 100 mg daily. Eight
patients with more severe disease initially
received high-dose corticosteroid (200–400 mg/
day) for 5–10 weeks, followed by tapering of the
steroid and initiation of the combined regimen
described above for patients with mild disease.
Overall, no deaths occurred between 1976 and
1981, and complete remission was induced in 12
patients (57%). The duration of treatment
required to achieve remission was not reported.
Five patients had relapses, all of which were
reportedly mild and were sensitive to either
combined therapy or steroid alone.

Five earlier case series also reported no deaths
using azathioprine, but reported lower rates of
remission than the series summarised above.12,13

The range in results may reflect the small number
of patients in individual studies, and highlights
the lack of reliability of the available data and the
need for controlled studies. The higher rates of
remission in more recent studies may reflect
improved management of issues unrelated to
azathioprine, such as improved management of
steroid dosing regimens and complications
resulting from therapy. 

Cyclosphosphamide
Cyclophosphamide is another adjuvant drug
often used in the treatment of pemphigus. A
single small RCT and a few case series report on
the use of cyclophosphamide in pemphigus
vulgaris. Although there are a few reports of
successful treatment with cyclophosphamide
monotherapy, the most substantive evidence in
support of its use comes from studies in which
cyclophosphamide is used in combination with
corticosteroids. Chrysomallis et al.14 studied

28 patients with newly diagnosed pemphigus
vulgaris restricted to the oral cavity. Patients were
randomly allocated to treatment with prednisone
equivalent 40 mg daily (n = 10) alone or in
combination with either cyclophosphamide
100 mg/day (n = 10), or ciclosporin 5 mg/day
(n = 8). All patients were followed for 5 years.
There was no significant difference in the duration
of treatment required to achieve partial remission
or in the relapse rate in the three groups. All
patients achieved partial remission within 40
days, and no patient died in the study. The
incidence of complete remission in each group
was not reported. The incidence of complications
was higher with combination treatments.

In one of the largest case series,
Piamphongsant15 described 12 patients (six
with pemphigus vulgaris and six with pemphigus
foliaceus) treated with corticosteroid plus oral
cyclophosphamide. Patients received an initial
dose of prednisone of either 60 or 120 mg/day
depending on disease severity. After 2 weeks,
all patients were started on cyclophosphamide
100 mg daily. Each month both prednisone and
cyclophosphamide were gradually tapered.
Three patients (25%) achieved complete
remission of at least a year after 2 years of
therapy. All other patients achieved partial
remission and at the time of publication were on
a “maintenance dose” of prednisone <15 mg/
day plus cyclophosphamide 50 mg on alternate
days or once a week. There were no serious
complications from cyclophosphamide therapy.

Block et al.6 reported a series of 13 patients with
“moderate-to-severe” pemphigus vulgaris
treated with prednisone plus cyclophosphamide.
Initially, patients were given prednisone alone
until “control of acute generalised lesions was
achieved”. At that time, cyclophosphamide
(dosage unspecified) was added. It is not clear
how long patients were treated with prednisone
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before disease control was achieved, and rates
of remission were not mentioned. There was one
treatment-related death. Otherwise, side-effects
were not addressed.

Pulse intravenous cyclophosphamide is a
relatively recent use of cyclophosphamide in
pemphigus. Because pulse cyclophosphamide
has been shown in randomised trials to be
more effective than oral cyclophosphamide in
treating lupus nephritis16,17 and autoimmune
thrombocytopenic purpura,18 it was anticipated
that this mode of therapy might also be effective
in treating pemphigus and may minimise the
side-effects associated with prolonged daily
oral therapy. However, to date no study has
directly compared oral and intravenous
cyclophosphamide. Three studies of five or more
patients have investigated the use of pulse
cyclophosphamide in pemphigus. Virtually all
patients were simultaneously treated with
either pulse or oral corticosteroids. Pasricha
et al.19 have summarised their experience
with 300 patients over a 12-year period20

using intravenous dexamethasone 100 mg on
three consecutive days and intravenous
cyclophosphamide 500 mg on one day,
repeating these pulses every 2–4 weeks.
Between pulses, patients received oral
cyclophosphamide 50 mg every day and
“generally no corticosteroids”, although it is not
known what percentage of patients received oral
corticosteroids. They reported that 190 of the
original 300 patients (63%) were in “remission”,
which was described as “disease-free” and on
no medication. The remission lasted over 2 years
in 123 patients. At the time of publication, 13
patients (4%) had continuing disease activity
through the pulse treatments. It is not known how
many pulses (i.e. months of treatment), on
average, were required to achieve remission.
Sixty-one patients (20%) were lost to follow up, and
no other information about them was provided. Of
the 12 patients who died during the study period,
11 (4%) died of possible treatment-related

causes. Forty patients relapsed during the study
period; no average length of remission before
relapse was given. Patients who relapsed were
treated again with the pulse regimen. Infections,
amenorrhoea, weight gain or loss and alopecia
were common side-effects. There was one report
of haemorrhagic cystitis.

Kaur and Kanwar21 used an almost identical
regimen of pulse dexamethasone plus
cyclophosphamide to treat 50 patients with
pemphigus over a course of 2 years. At the time
of publication, almost half the patients had
improved to some degree, but were still
receiving monthly pulse treatments (range 2–15
months of treatment). Another five patients had
responded well and were receiving only oral
cyclophosphamide 50 mg/day. Six patients “did
not respond” and 13 patients were lost to follow
up, all of whom had reportedly improved on
pulse treatment. Thus no patients achieved
complete remission. Three patients (6%) died of
septicaemia. Other side-effects reported
included cardiac arrhythmias, “frequent” oral
candidiasis and hair loss, and amenorrhoea in
almost all women treated for at least 6 months.
Haemorrhagic cystitis, sterility and avascular
necrosis were not seen. It is difficult to know
whether the beneficial results in this study and in
that by Pasricha et al.20 were due to
cyclophosphamide or pulse steroids.

Fleischli et al.22 studied the use of pulse
cyclophosphamide without concomitant
intravenous corticosteroids in nine patients.
Monthly pulse treatments consisted of
intravenous cyclophosphamide 0·5–1·0 g/m2.
Between pulse treatments patients received oral
cyclophosphamide 50 mg and all but one patient
received prednisone (dose not specified). The
number of pulses necessary to “control disease”
ranged from three to 24. Six patients had an
“excellent or good” response, but no objective
criteria for this evaluation were described. One
patient did not respond to therapy, even after
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20 pulse treatments. One patient died of cardiac
failure after three pulses, but her disease was
reportedly under good control at the time of
death.

Methotrexate
No controlled trials have tested the efficacy of
methotrexate in pemphigus, but a few case
series describe its use. Lever and Schaumburg-
Lever10 treated 20 patients with methotrexate
alone or in combination with prednisone. Two
of nine patients with mild disease who
received methotrexate alone achieved complete
remission. Another five patients with mild
disease received prednisone plus methotrexate.
One patient in this group achieved remission. Yet
another treatment group consisted of patients
with moderate-to-severe disease, all of whom
received high-dose prednisone (>180 mg/day)
followed by “maintenance” doses of prednisone
plus methotrexate. Three of six patients were free
of lesions at the time of publication and two of
these three were also off medication. Overall, five
of the 20 patients enrolled in the study achieved
complete remission. One patient died of sepsis.

Reports of serious side-effects associated with
methotrexate have largely precluded its use in
pemphigus in recent years. These reports led
many investigators to believe that methotrexate
predisposed patients to sepsis. However, a
recent report by Smith and Bystryn23 suggested
that the increased incidence of infection
observed in previous studies may be attributed
to higher than necessary doses of methotrexate
(>20 mg/week). In a series of nine patients, all of
whom had had been treated unsuccessfully with
another adjuvant agent, Smith and Bystryn23

reported that 17·5 mg/week or less was sufficient
to induce a disease-free state in six patients,
although there is no mention of the duration
of methotrexate therapy required to achieve
this. In all patients disease activity flared
once methotrexate therapy was stopped.
Corticosteroid therapy was discontinued once

disease control was achieved. No side-effects
were mentioned.

Ciclosporin
Four studies of five or more patients have
investigated the use of ciclosporin in the
treatment of pemphigus. Ioannides et al.24

recently published the results of a randomised
controlled, but not blinded, trial of 33 patients
with newly diagnosed pemphigus vulgaris
(n = 29) or pemphigus foliaceus (n = 4). Patients
were randomly assigned to treatment with
prednisolone (n = 17) or prednisolone plus
ciclosporin (n = 16). Both groups were treated
with similar initial doses of prednisolone
(prednisone equivalent 1 mg/kg), which were
increased by 50% every 5–10 days depending
on the persistence of disease activity. One group
in addition received ciclosporin 5 mg/kg. The
patients in each group were similar with respect
to baseline clinical characteristics and disease
severity. The groups did not differ significantly in
any of the variables used to measure response to
treatment or in total amount of corticosteroids
administered. These variables included time to
heal, time to achieve partial and complete
remission, and total corticosteroid dose needed
to control disease activity, to heal 80% of lesions
or to induce partial or complete remission.
Complications were more common among
patients who received combination therapy.
Thus this RCT demonstrated that ciclosporin is
no more effective at inducing remission than
corticosteroids alone, and is not effective as a
corticosteroid-reducing agent.

Similar results were reported in another RCT of
ciclosporin use in oral pemphigus.14 The study
consisted of 28 patients with newly diagnosed
and confirmed pemphigus vulgaris restricted to
the oral cavity. Patients were randomly allocated
to treatment with prednisone equivalent
40 mg daily (n = 10) or to the same dose of
corticosteroids in combination with either
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cyclophosphamide 100 mg/day (n = 10), or
ciclosporin 5 mg/kg/day (n = 8). All patients were
followed for 5 years. The duration of treatment
required to achieve remission and the relapse
rate did not differ significantly between the three
groups. The incidence of complications was
higher with combination treatment.

Lapidoth et al.25 compared 16 patients treated
with ciclosporin plus prednisone with a historical
control group of 15 patients given prednisone
alone. The study and control groups did not
differ significantly in the time to healing of old
lesions, but the authors claim that ciclosporin
significantly shortened the time of new blister
formation compared with the prednisone-only
group. The mean total cumulative prednisone
dose was significantly smaller in the ciclosporin
group and the duration of hospitalisation was
also shorter in that group than in the prednisone-
only group. The two groups did not differ in the
mean level of serum antibody titre before or after
treatment. Overall more side-effects were
reported in the ciclosporin treatment group and
two patients treated with ciclosporin had to leave
the study because of side-effects. The authors
concluded that ciclosporin was more effective
than prednisone alone in the treatment of
pemphigus vulgaris.

Mobini et al.26 described six patients with
pemphigus vulgaris who were successfully
treated with ciclosporin and prednisone. After at
least 3 years of previous treatment failure,
therapy with ciclosporin plus prednisone led to
clearing of “most lesions” by 16–20 weeks. Over
the next 1–2 years, ciclosporin was gradually
reduced and eventually discontinued in all
patients. The duration of follow up was 3.5–5
years and there had been no relapses during
that time. The authors report “no serious side-
effects”, but give no details. They also say that
corticosteroids were discontinued during the
study, but they do not mention at what point this
occurred.

Barthelemy et al.27 published a small case series
of nine patients treated with different regimens of
ciclosporin with or without prednisone. None of
the four patients treated with ciclosporin alone
demonstrated clinical improvement. In four
patients who showed no improvement after
being treated for 2 months with prednisone, the
addition of ciclosporin induced clearing of
lesions within 3 weeks, but three of the four
patients relapsed within an unspecified period.
One patient was treated initially with ciclosporin
plus prednisone. She demonstrated early
improvement, but the disease worsened when
the dose of prednisone was tapered. In all, three
of nine patients achieved partial remission that
lasted at least 18 months. In the four patients in
whom ciclosporin was added after 2 months of
prednisone, it is not clear whether the initial
observed clinical improvement was the result of
ciclosporin therapy or simply the time-
dependent effects of continued prednisone
treatment. 

Overall, it is clear that further controlled studies
are necessary to adequately evaluate the
effectiveness of immunosuppressive therapy.
However, most clinicians favour the early use of
an immunosuppressive drug, at least in patients
for whom steroid doses cannot be tapered
without disease flare and in patients in whom
steroids are contraindicated.

It is very difficult to evaluate the effectiveness of
immunosuppressive drugs when there have
been so few controlled studies. To differentiate
the therapeutic benefits of immunosuppressive
drugs from those of concurrently administered
corticosteroids requires a comparison of
clinical course, side-effects and cumulative
corticosteroid dose administered to a large
number of patients treated with and without
immunosuppressive drugs. Unfortunately, no
such studies have been performed. The few
controlled trials that have been conducted are
described above and demonstrate little or no
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benefit over steroid therapy alone. However, all
of the trials are quite small and the patients are
often heterogeneous with respect to age,
disease severity, disease location and so on. In
addition, the data regarding disease outcome
and side-effects are often limited. Therefore, the
results of the trials may need to be weighed more
equally with some of the large case series in
which beneficial effects were reported in a
substantial percentage of patients.

In addition, it is important to move towards a
standardised approach for each study. The
methodology used to define previous studies
was often incomplete, with omission of critical
information such as time between onset of
symptoms and treatment, length of previous
treatments, or disease severity. Moreover,
many investigators fail to stratify patients for
other known risk factors that influence prognosis,
such as age (older patients die more often
and sooner) or type of pemphigus (the prognosis
of pemphigus foliaceus is better than for
pemphigus vulgaris).8,28 Finally, a critical
aspect of evaluating the effectiveness of
immunosuppressive drugs is the comparison of
side-effects in patients treated with combination
therapy and those treated with corticosteroids
alone. Unfortunately, apart from mortality data,
this information is often unavailable.

Does intravenous pulse corticosteroid reduce
morbidity and mortality in patients with severe
widespread pemphigus vulgaris that is
unresponsive to oral prednisone?

Initially proposed for the treatment of acute
rejection of kidney transplants, pulse
corticosteroid therapy is now commonly used to
treat a variety of inflammatory and immunological
diseases. The treatment is based on the rationale
that intravenous delivery of steroid may achieve
more rapid control of disease and decrease
cumulative steroid dose, thus reducing
complications resulting from long-term usage.

One retrospective case-controlled trial and a few
small case series are relevant. Werth29 described
15 patients with pemphigus vulgaris who did not
initially respond to prednisone and who were
followed for at least 500 days after initiation of
treatment. Nine patients received intravenous
methylprednisolone 250–1000 mg every 24
hours for 1–5 days. The six patients assigned to
the control group were selected on the basis of
their similarity to patients in the experimental
group except that they did not receive pulse
steroid therapy. All patients in both groups
received adjunctive therapy. Six (67%) of the
nine patients who received pulse therapy
improved during the pulse therapy. Four (44%)
of the nine patients experienced complete
remission lasting, on average, 2 years. None of
the six control patients were in remission at the
time of publication. In addition, the mean
prednisone dose after 1 year of therapy was
significantly lower in the pulse therapy group.
One patient of the ten who underwent pulse
steroid treatment died of candidal sepsis during
therapy. Otherwise, patients tolerated pulse
steroid therapy with minimal side-effects. Thus,
the study suggests that pulse steroid therapy
in combination with oral steroid and an
immunosuppressive drug is more effective than
a similar regimen without pulse steroids at
inducing remission and lowering the
requirements for oral steroids.

In a small case series of eight patients with
severe or recalcitrant pemphigus vulgaris,
Chryssomallis et al.30 reported that all patients
achieved partial remission following pulse steroid
therapy. The treatment regimen consisted of 6–10
pulses of intravenous methylprednisolone
8–10 mg/kg plus oral prednisone and either
azathioprine or cyclophosphamide. The follow up
period ranged from 8 to 86 months. All patients
achieved partial remission, but none could
discontinue medication. Four patients relapsed
within 16 months of pulse therapy. One patient
died of cardiac arrest and one developed
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thrombophlebitis. Otherwise, side-effects were
minimal.

Pulse steroid therapy has also been combined
with pulse cyclophosphamide therapy (for
example Pasricha et al.19,20 – see section
on cyclophosphamide). Because those studies
lacked controls, and because pulse steroids were
combined with potent immunosuppressive
therapy, it is difficult to know what effects
the pulse steroid therapy had on clinical outcome.

In summary, pulse steroid therapy may provide
an effective means by which severe recalcitrant
disease can be rapidly controlled, but data in
support of its use are few. The results vary
between studies conducted by Chryssomallis
et al.30 and Werth29 with respect to remission, and
may reflect the small number of patients in each
study. Although remission may improve with
pulse therapy, the average death rate reported
from these studies (11%) does not differ
significantly from the average rates reported in
the most recent studies (all case series) in which
only oral steroid was used (8.5%).2 Therefore,
pulse steroid treatment in combination with
conventional therapy may increase the rate of
remission, but it is important to pursue this
question further in a larger prospective RCT.

Does immunomodulatory therapy (i.e.
plasmapheresis, or intravenous immunoglobulin
(IVIG)) induce remission and reduce mortality
more effectively than prednisone alone or in
combination with immunosuppressive agents
in patients with severe widespread pemphigus
vulgaris that is unresponsive to oral
prednisone?

The use of immunomodulatory agents is based
on the hypothesis that effective therapy can be
achieved through removal of autoantibodies
(plasmapheresis) or by stimulation of autoantibody
degradation (IVIG).

Plasmapheresis
Our search revealed an RCT of plasmapheresis,
a case-controlled study and several case series.
Guillaume et al.31 enrolled 40 previously
untreated patients in an RCT to determine the
clinical efficacy of plasmapheresis in the
treatment of pemphigus. Eighteen patients were
treated with prednisolone alone (at least
0.5 mg/kg/day) and 22 with prednisolone plus 10
plasma exchanges over 4 weeks. There were no
differences between the two groups with respect
to clinical improvement or serum autoantibody
titres. Eight patients, four in each group, did not
achieve disease control with the highest steroid
doses used in the study (2 mg/kg/day
prednisolone). Four patients, all in the
plasmapheresis group, died of sepsis or
thromboembolism. The authors concluded that
plasmapheresis, in association with “low” steroid
doses, was not effective for treatment of
pemphigus.

Although well designed, the study of Guillaume
et al.31 is difficult to interpret when one considers
evidence that plasmapheresis without
concurrent use of immunosuppressive agents
results in antibody “rebound”, or rapid synthesis
of new autoantibody.32–34 Therefore, it is possible
that there was no evidence of clinical
improvement due to “rebounding” antibody titres
following plasmapheresis. In a case-controlled
study, Tan-Lim and Bystryn35 reported a more
favourable conclusion regarding the effect of
plasmapheresis on antibody titres when
concurrently administered with corticosteroids
and immunosuppressive agents. In 11 patients
in the plasmapheresis group, three weeks of
treatment resulted in a decrease in the average
titres of autoantibodies of 83%. In contrast, titres
decreased by only 18% among patients
receiving the control regimen (P = 0·037).
Although no clinical data were presented and
long-term follow up was not reported, the drop in
antibody titre is significant and represents a
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dramatic improvement over the results
described by Guillaume et al.31

In a recent case series, Turner et al.36 described
their experience with plasmapheresis in seven
patients with severe pemphigus vulgaris. All
patients had been treated unsuccessfully with
a variety of therapeutic agents for a period
of 2 months to 10 years. Each patient underwent
an average of nine plasma exchanges,
during and immediately after which they
received immunosuppressive therapy, pulse
cyclophosphamide or pulse steroid, to prevent
rebound autoantibody synthesis. Four patients
achieved partial remission, two patients
improved and were able to taper steroid dosage,
and one patient showed initial improvement but
relapsed within a month. Data concerning rates
of remission and relapse are based on a follow
up period of only 2 months. Because all patients
received either pulse cyclophosphamide or
pulse steroids, both believed to be effective for
inducing remission in pemphigus, it is difficult to
determine whether the observed benefits were
the result of plasmapheresis or intensive
immunosuppression.

In order to determine whether plasmapheresis is
effective in controlling severe pemphigus, it is
important to compare the clinical outcome in
patients receiving immunosuppressive therapy
with that in patients receiving immunosuppressive
therapy plus plasmapheresis.

Intravenous immunoglobulin
Our search revealed no RCTs. We found a single
case series of more than five patients that
investigated the use of IVIG in the treatment of
pemphigus. The study by Harman and Black37

describes 14 patients with autoimmune blistering
disorders who were treated with IVIG in
conjunction with their previous therapy. Seven
of these patients had pemphigus vulgaris.

Most patients had disease that was partially
controlled with prednisolone with or without
immunosuppressive agents. Patients received
up to five IVIG treatments, 0.4 g/kg given on
consecutive days. The addition of IVIG appeared
to suppress blistering in two patients with
pemphigus in whom the disease was severe and
progressing rapidly. The other patients with
pemphigus experienced some benefit initially,
but the effect became less pronounced with
subsequent treatments; all patients experienced
a relapse within 6 weeks. All patients remained
on medication. There was no mortality. Side-
effects resulting from IVIG therapy were minimal.

Summary
Immunomodulatory therapy may be a very useful
method of controlling severe or recalcitrant
disease, but an RCT wherein patients receive
either plasmapheresis (or IVIG) plus
immunosuppressive agents, or immunosuppressive
agents alone is needed. As it stands,
plasmapheresis appears promising for its ability
to eliminate what is assumed to be the source of
disease – the autoantibodies. However, it is not
clear whether plasmapheresis induces remission
and prevents mortality more effectively than oral
steroids alone. The literature on IVIG is even less
conclusive. It may be an effective therapy in some
patients, but further studies need to be conducted
to establish its efficacy and to determine which
patients may benefit from its use.

Does anti-inflammatory therapy (i.e. gold,
dapsone, tetracycline) used as monotherapy
or as a steroid-sparing agent effectively
reduce symptoms and induce remission in
patients with mild pemphigus vulgaris?

Anti-inflammatory agents are often prescribed
for patients with relatively mild pemphigus, on
the assumption that they are equally or more
effective than other adjuvant agents, but pose
less overall risk to the patient.
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Gold
No controlled studies have tested the
hypothesis that gold is an effective therapy for
treatment of pemphigus. The largest and most
recent case series, by Pandya and Dyke,38

described 26 patients treated with gold, either
alone or in combination with prednisone.
Patients with severe disease requiring
“aggressive” therapy and patients that had
experienced “severe complications from steroid
use” were excluded from the study. Eleven
patients (42%) were able to discontinue
steroids, seven of whom still required gold. The
duration of gold therapy required before steroid
dosages could be tapered was 3 months. There
was no mortality, but toxic effects were noted in
11 patients, nine of whom discontinued therapy.
Thus, a high percentage of patients improved
during the study, but many were forced to
discontinue the therapy because of toxic
effects.

Similar results were reported by Poulin et al.39

Thirteen patients, whose disease severity was
not described, were treated with gold and
prednisone. Three patients also received either
dapsone or sulfapyridine. Seven patients (54%)
experienced complete remission and one
patient (8%) died. Gold therapy had to be
discontinued in five patients (38%) because of
toxic effects.

Because there are no controlled trials of gold
therapy in pemphigus, it is difficult to determine
whether the observed clinical improvement of
patients receiving gold and steroids are, in fact,
gold induced. Overall rates of remission and
mortality reported for patients treated with gold
and steroids are similar to rates that have been
reported for patients treated with steroids alone
or in combination with immunosuppressive
agents.3 Although side-effects related to gold
therapy are often minor, a substantial
proportion of patients are unable to tolerate
treatment.

Dapsone
Dapsone is also reportedly effective in the
treatment of mild pemphigus or as a steroid-
sparing agent for maintenance therapy. The
most substantial evidence in favour of dapsone
therapy was reported by Basset et al.40 Nine
previously untreated patients received dapsone
200–300 mg/day and were followed up for an
average of 22 months. Five patients, all with mild
disease, responded with at least a 50%
decrease in the extent of their disease within 15
days of starting therapy. One of these patients
developed haemolytic anemia and discontinued
dapsone. Although there are no controls, the
finding that more than half of the patients
responded to treatment with dapsone alone is
noteworthy and indicates that dapsone provides
significant clinical benefit. This issue is being
followed up in a large international RCT
sponsored by the Medical Dermatology Society
and Jacobus Pharmaceuticals.

Tetracycline
As with other anti-inflammatory agents used to
treat pemphigus, tetracycline is reportedly
effective in patients with mild disease and offers
a lower toxicity and broader safety profile than
immunosuppressive agents. Calebotta et al.41

conducted the only controlled study of
tetracycline. Twenty patients were enrolled in
the study. Thirteen prospective patients received
tetracycline 2 g/day and prednisone 0·5–1·0mg/
kg/day. The seven historical controls, all of
whom had been treated with prednisone
and azathioprine, were chosen at random. The
duration of therapy before new blister formation
ceased was significantly less in the treatment
group (5·5 days versus 23 days). Interestingly,
patients in the control group began the study
with significantly higher dosages of prednisone
and were unable to taper the dose as early as
the patients in the treatment group. It is not clear
whether this indicated a significant steroid-
sparing effect, or whether patients in the
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treatment group had less severe disease. The
range of disease severity was said to be similar
in each group, but no objective criteria were
reported. Regardless, the study suggested that
the combination of tetracycline and steroid
achieved more rapid control of disease than the
combination of azathioprine and steroid. One
patient in the experimental group discontinued
the study because of sepsis and another
because of gastrointestinal upset.

In another study by Alpsoy et al.,42 15 patients
with pemphigus were treated with tetracycline
and nicotinamide therapy. Almost half of the
patients responded to the treatment. Thus,
tetracycline (with or without nicotinamide), like
dapsone, may be effective as monotherapy for a
few select patients, thereby eliminating the need
for steroids. Future studies may identify specific
serological or molecular characteristics that
distinguish responders.

Although the controlled study of tetracycline
seems to suggest that more rapid control of
disease can be achieved using tetracycline,
when taken together, the evidence to support the
efficacy of anti-inflammatory therapy is not
substantial. The validity of historical controls is
uncertain and the question remains whether the
beneficial effects observed in patients treated
with steroids and an adjuvant agent are the result
of the adjuvant agent or are, in fact, due to the
steroids. Anti-inflammatory agents such as
dapsone and tetracycline may be of benefit in
the treatment of mild cases of pemphigus or in
the maintenance phase in steroid-dependent
patients. However, large prospective controlled
trials are necessary to recommend their use
unequivocally.

Does mycophenolate mofetil, alone or in
combination with corticosteroids, effectively
reduce symptoms and induce remission in
patients with pemphigus vulgaris?

Mycophenolate mofetil is an immunosuppressive
drug recently introduced for use in preventing
transplant rejection. Its potential usefulness in
treating autoimmune or inflammatory skin
conditions has generated much excitement, due
in large part to its relatively minimal side-effects.
A few small case series report on the treatment
of pemphigus with mycophenolate. The largest
series, reported by Enk and Knop,43 described
12 patients with pemphigus vulgaris who
received combination therapy with prednisone
and mycophenolate. All patients had relapsed
while being treated with prednisone and
azathioprine. Disease severity was not reported.
Patients initially received prednisone
2 mg/kg/day and mycophenolate 2 g/day. All but
one patient improved, and in all responding
patients the prednisone dose was reduced to at
least 5 mg/day by the end of the study. However,
all patients relapsed when steroid doses were
tapered during the 12-month study. Thus,
patients relapsed while taking mycophenolate,
as they had done when they were taking
azathioprine. Serum titres of pemphigus
autoantibodies fell precipitously during the study
to less than a half of their pretreatment level
within a month, and all titres were undetectable
by 2 months. Nearly all patients developed
lymphopenia, but side-effects were not serious
and there were no deaths.

There are two other case series of five patients
each. Very little patient history, methods, and
data are reported in either series. In the series by
Enk and Knop,44 patients enrolled in the study
were described as having relapsed while taking
azathioprine in the past. In the series by Nousari
et al.45 four of the five patients had experienced
azathioprine-induced side-effects in the past.
The patients in both series recieved prednisone,
high dose in one study, in combination with
mycophenolate. All patients responded to
treatment, with partial remissions reported at the
end of the follow up period (lasting 9 months44

and >5 months,45 respectively). Aside from
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lymphopenia and diarrhoea, no side-effects
were reported.

The favourable results in each study are
encouraging, and the prospect of a new and
highly effective immunosuppressive agent is
exciting, but so far no data indicate that
mycophenolate plus prednisone is more
effective than prednisone alone. Most patients in
the studies either received very high-dose
steroids, which may have been responsible for
the observed improvement, or had mild disease
that may have been responsive to lower doses of
steroids. Thus, it is not surprising that most
patients in the studies improved. In addition, the
very rapid clinical and serological improvement,
within a month, described by Enk and Knop43

has been questioned. Other investigators found
that at least 8 weeks’ treatment was necessary to
observe such serological improvement.45

Regardless, further study of this interesting new
drug is needed before it can be recommended
as effective treatment for pemphigus.

Key points

• In most patients pemphigus can be
controlled with a daily dose of prednisolone
<100 mg/day. A typical dosage for a patient
with moderate pemphigus is prednisolone
1 mg/kg/day. If there is no response in 5–7
days, the dosage is increased in increments
of 0·25–0·5 mg/kg/day until blistering
ceases, complications arise or a dosage
of 2·0–2·5 mg/kg/day is reached. These
dosages come from experience in large
series; relevant RCTs have not been done.

• The addition of an immunosuppressant
(azathioprine, cyclophosphamide, metho-
trexate, ciclosporin or mycophenolate
mofetil) to prednisolone has not been shown
to provide additional benefit, but does
cause additional adverse effects. RCTs are
needed to prove the benefit of adding
immunosuppressant therapy.

• In patients with severe widespread
pemphigus vulgaris not responding to
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Background
Definition
Sarcoidosis is a systemic, idiopathic disease
characterised by the formation of non-caseating
epitheliod granulomas that disrupt underlying
tissue function.1 While sarcoidosis can affect
virtually any organ system, pulmonary (>90%),
hepatosplenic (50–80%), haematological (40%),
musculoskeletal (39%), ocular (30–50%),
cutaneous (25%), cardiac (5%) and neurological
(5–10%) manifestations are most common.1 

Cutaneous manifestations of sarcoidosis
typically present at disease onset, and with the
exception of erythema nodosum, do not
correlate with the severity of disease. Erythema
nodusum tends to be associated with acute,
benign, spontaneously resolving sarcoidosis.2

Skin lesions in sarcoidosis can be divided into
specific lesions (i.e. skin biopsy demonstrates
non-caseating granulomas) and non-specific
lesions (i.e. reactive states). Specific lesions
include papules, nodules, plaques,
subcutaneous nodules, infiltrative scars and
lupus pernio. Plaques and papules are the most
common cutaneous lesions, while lupus pernio
is most specific for sarcoidosis.3 Lupus pernio
tends to affect the face, manifesting as
brownish-red, dusky, swollen and shiny
infiltrated plaques.1

Incidence/prevalence
Sarcoidosis affects all ethnic groups, ages and
both sexes, but incidence peaks in adults under

40 years of age.4 Sarcoidosis is most common in
African-American females, and they are typically
afflicted with a more acute and severe form of
the disease than others.5,6 In the US, incidence is
10–14 per 100 000 for whites, and 35·5–64 per
100 000 for African-Americans.7

Aetiology
The aetiology of sarcoidosis remains elusive;
with immune, genetic, infectious and
environmental factors all postulated to
contribute. The role of genetics is supported by
the existence of positive family clusters of
sarcoidosis, and serological studies
demonstrating that patients with certain class I
and II HLA types are more susceptible.8–10

Mycobacteria have been investigated as a
possible aetiological agent because of the
granulomatous nature of the disease, but no
definitive evidence has emerged thus far.1

Prognosis
Sarcoidosis has a variable course, with both
limited/spontaneously resolving and chronic/
progressive forms of the disease. Most patients
with sarcoidosis do well. Up to 60% of cases
spontaneously resolve, and only about 5% of
patients with sarcoidosis will eventually die of
their disease.11,12 In the US, patients are most
likely to die of pulmonary complications, such as
pneumonia, pulmonary fibrosis progressing to
cor pulmonale, and chronic obstructive
pulmonary disease.13

49
Cutaneous manifestations

of sarcoidosis
Anne Hawk and Joseph C English III

659



Diagnostic tests
Because no specific diagnostic test exists,
sarcoidosis is a diagnosis of exclusion.
Evaluation of a patient for sarcoidosis may
include1,12:

• Detailed history and physical: emphasis on
lungs, skin, eyes, nervous system and heart

• Chest radiograph:

– Stage 1: bilateral hilar with or without 
paratracheal adenopathy

– Stage 2: adenopathy with pulmonary 
infiltrate

– Stage 3: pulmonary infiltrates only
– Stage 4: pulmonary fibrosis

• Pulmonary function tests: restrictive pattern
with decreased diffusing capacity (DLCO)

• Biopsy of affected tissue: demonstrates non-
caseating granulomas

• Serum chemistry: elevated alkaline
phosphatase and/or hypercalcaemia may be
found, but these are not specific for
sarcoidosis

• Angiotensin converting enzyme (ACE):
measurement is generally not a useful guide
for diagnosis or therapeutic response

Aims of treatment
Treatment for cutaneous sarcoidosis is indicated
if the skin findings are disfiguring. Available
treatment modalities include topical and
intralesional steroids, oral steroids, antimalarials
and various immunosuppressive agents.
Because cutaneous sarcoidosis may
spontaneously regress and the available
therapeutic modalities have the potential for
substantial toxicity, it is important to carefully
weigh the risks of treatment against the benefits.
However, patients often seek treatment because
of the poor cosmesis of cutaneous sarcoidosis,
especially on the face, even if it is not disfiguring.
The dermatologist therefore needs to be aware

of the evidence-based treatment options
available for cutaneous sarcoidosis.

Relevant outcomes
The outcome measures in cutaneous sarcoidosis
are limited to evaluating if therapy decreased or
resolved active skin lesions. No area and
severity index scoring is available to date for
this disease. The definition of disfiguring lesions
is not well established among different
investigators, and with polymorphic cutaneous
manifestations, clinical endpoints are not uniform
in measuring a response to therapies.

Methods of search
We searched the Cochrane Library for
“sarcoidosis or sarcoid”. We searched Medline
from 1966 to 2001 using the terms “cutaneous
sarcoidosis or sarcoidosis” and “therapeutics” or
“treatment” or “prednisone” or “steroids” or
“glucocorticoids” or “allopurinol” or “chloroquine”
or “hydroxychloroquine” or “antimalarial” or
“methotrexate” or “tretinoin” or “isotretinoin”
or “tetracyclines” or “minocycline” or
“phonophoresis” or “surgery” or “intralesional” or
“pulse dye laser” as subject heading or title or
key word.

QUESTIONS 

Case scenario
The patient is a 44-year-old African–American
woman with a 14-year history of sarcoidosis. The
patient has pulmonary involvement that is
asymptomatic and does not require treatment.
However, she is requesting treatment for
noticeable facial lesions (Figure 49.1). 

What are the effects of oral therapeutic
interventions in patients with cutaneous
sarcoidosis?

Oral steroids
Benefits
Oral glucocorticoids are postulated to work
in systemic sarcoidosis by virtue of their
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anti-inflammatory and immunosuppressant
capabilities. For the same reasons, they are often
offered as first-line treatment for lesions of
cutaneous sarcoidosis.14,15 However, there is
very little evidence to support their use for this
indication. Several studies have been conducted
to evaluate the efficacy of steroids (particularly
long-term steroids) for treatment of pulmonary
sarcoidosis. Although some study participants
were noted to have skin findings, none of these
studies evaluated resolution or improvement of
skin lesions as a clinical endpoint.16–23 In 1967,
James et al.24 conducted a randomised
prospective, placebo-controlled trial in which
they compared the efficacy of prednisolone,
20 mg/day, with oxyphenbutazone, 400 mg/day,
and placebo for the treatment of sarcoidosis with
multisystem involvement. Seventy-five patients
were included in the study (27 prednisolone,
24 oxyphenbutazone, 24 placebo), and therapy
was administered to all patients for 6 months.
Eleven patients in the prednisolone group, seven
in the oxyphenbutazone group, and eight in the
placebo group had skin manifestations of
sarcoidosis at the start of the study. At the end of
6 months, two of 11 patients in the prednisolone
group had improvement of their skin lesions
compared with one of seven patients in the
oxyphenbutazone group. In the placebo group,
skin lesions improved in one patient, and
deteriorated in two. Several open non-
randomised non-controlled trials have been

published. Sharma et al.25 published a summary
of the management and clinical course of 41
patients with sarcoidosis treated at the University
of Southern California’s Sarcoidosis Clinic. Of the
six patients with lupus pernio, five received oral
corticosteroids, and only one had improvement
of her lesions. Of the nine patients with skin
plaques, seven received corticosteroids or
chloroquine or both; however, only one patient
had improvement of his skin lesions.
Corticosteroids were either not administered or
their effects were not included for the remaining
patients. Johns et al.26 reported the results of an
unpublished retrospective review by Hackett
and Hambrick describing treatment of
cutaneous sarcoidosis at Johns Hopkins Sarcoid
Clinic. Systemic prednisone was used in 32
patients with cutaneous manifestations, and
improvement of lesions was noted in 12 patients.
Verdegem et al.27 reported on four patients with
ulcerative sarcoidosis. Case one had partial
improvement of her lesions with oral
methylprednisone, 48 mg/day; case two had
resolution of her lesions with a combination of
prednisone, 10 mg/day, and hydroxychloroquine
sulphate, 200 mg/day; case three had resolution
of her lesions with a combination of prednisone,
30 mg/day, hydroxychloroquine sulphate,
200 mg/day and antibiotics; case 4 had
resolution of her lesions with prednisone,
60 mg/day.

Harms
The list of complications of steroid therapy is
long, and the likelihood and severity of
complications increase with increasing length of
administration. Complications may include
glucose intolerance, increased susceptibility to
infection, osteoporosis, avascular necrosis of
bone, cataracts and neuropsychiatric changes.28

Comment/implications for clinical practice
Randomised controlled data exist to support the
use of oral steroids for the pulmonary
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manifestations of sarcoidosis; however, very little
objective data exist to support the use of steroids
for the cutaneous manifestations of sarcoidosis.
In the articles reviewed 56 patients were treated
with oral steroids alone, of whom 17 had positive
results. In patients with sarcoidosis for whom the
main indication for treatment is cutaneous
lesions, there is insufficient evidence to conclude
that oral steroids are beneficial. Large
randomised placebo-controlled therapeutic trials
will be necessary for definitive proof.

Despite the lack of randomised-controlled data
on oral steroids for cutaneous sarcoidosis, many
dermatologists use it as first-line therapy. This is
based on steroids reversing the manifestations
of pulmonary and other extrapulmonary changes
of sarcoidosis.4,28–30

Antimalarials
Benefits
Antimalarials such as chloroquine and
hydroxychloroquine are 4-aminoquinolones and
have been shown to be effective in treating
connective tissue diseases. While no randomised
placebo-controlled studies exist to evaluate
their effectiveness in cutaneous sarcoidosis, a
number of open non-randomised non-controlled
prospective studies and one comprehensive
literature review have been conducted. In 1991,
Zic et al.29 published a literature review of studies
evaluating the use of antimalarials for treatment of
sarcoidosis. They concluded that while
corticosteroids should remain first-line treatment
for patients with extracutaneous sarcoidosis,
chloroquine should be strongly considered in
patients for whom the main indication for
treatment is disfiguring cutaneous lesions. Zic
et al. recommended an initial 14-day course of
chloroquine, 500 mg/day, followed by long-term
therapy with 250 mg/day. These conclusions
were based on the following studies.

Morse et al.31 conducted the first open
prospective trial of chloroquine for the treatment

of cutaneous sarcoidosis in 1961. The trial
included seven patients with chronic cutaneous
sarcoidosis (i.e. 2 or more years duration)
treated with chloroquine, 500 mg/day for
6 months. All had improvement of their skin
lesions. Four out of seven relapsed after
treatment was withdrawn, but responded again
when therapy was reinstated.

Hirsch et al.32 presented a case series of eight
patients with chronic sarcoidosis (i.e. 5–15 years
duration) treated with chloroquine, 500 mg/day,
for 6 months. Seven of the eight patients had
cutaneous lesions, which all improved with
therapy. Six of the eight patients also had
pulmonary disease – only two of the six
pulmonary lesions improved.

Stilzbach et al.33 conducted an open prospective
study of 43 patients with pulmonary sarcoidosis
treated with chloroquine, 500 mg/day. Fourteen
of the 43 patients also had skin lesions, all of
whom saw improvement of their skin lesions with
therapy. In contrast, only 31 of the 43 patients
had improvement of their pulmonary lesions.

Brodthagen et al.34 published a study of 15
patients with cutaneous sarcoidosis treated with
hydroxychloroquine, 500–1000 mg/day. Only
two patients had improvement of their lesions
after 6 months of therapy.

Johns et al.35 report on an open prospective trial
of 25 black patients on maintenance
corticosteroid therapy who had regression of
their skin lesions with the addition of chloroquine,
500 mg/day.

Finally, Jones et al.36 report the results of a non-
randomised open study of 17 patients with
steroid-resistant cutaneous sarcoidosis treated
with hydroxychloroquine, 2–3 mg/kg/day, for at
least 3 months. Twelve patients improved and
were able to discontinue other therapies. Five
patients did not improve and three had
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worsening of their cutaneous disease. Of the
twelve patients who were successfully treated,
six discontinued the hydroxychloroquine and
had re-emergence of their lesions, which again
regressed when hydroxychloroquine was
reinstated.

In addition to studies mentioned in the literature
review by Zic et al., Johns et al.26 reported the
results of an unpublished retrospective review by
Hackett and Hambrick describing treatment of
cutaneous sarcoidosis at the Johns Hopkins
Sarcoid Clinic. In this study, 15 of 18 patients
treated with chloroquine had improvement of
their lesions. Chloroquine was typically
administered for 6 months, followed by 6 months
off treatment to avoid ocular toxicity. Multiple
courses of therapy were often required.

Harms
Long-term administration of either chloroquine
or hydroxychloroquine can lead to ocular
complications ranging from corneal opacity, to
transient visual changes, to irreversible retinopathy
and blindness.29 Hydroxychloroquine has a lower
risk of ocular toxicity, but it may not be as effective
in treating sarcoidosis.12,29 When prolonged
therapy with any antimalarial compound is
contemplated, baseline and periodic
ophthalmological examinations should be
performed.37,38 Other side-effects include nausea
and vomiting, gastrointestinal upset, central
nervous system toxicity (irritability, nervousness,
depression), neuromuscular reactions (skeletal
muscle palsies, myopathy or neuromyopathy) and
cutaneous pigmentation. Millard et al.39 report on a
male patient treated with chloroquine for
sarcoidosis who developed a widespread bullous
eruption after 3 months of therapy consistent with
drug-induced bullous pemphigoid.

Comment/implications for clinical practice
Articles written to date describe experience with
a total of 103 patients treated with antimalarials,

82 of whom had positive results. While none of
these articles represents a large randomised
placebo-controlled trial, these studies as a
whole suggest that chloroquine and
hydroxychloroquine are reasonable for patients
with cutaneous sarcoidosis without substantial
systemic involvement.

Methotrexate
Methotrexate is a dihydrofolate reductase inhibitor
used in the treatment of neoplastic diseases and
as a non-steroidal immunosuppressant in chronic
inflammatory conditions.

Benefits
There are no systematic reviews or RCTs of the
role of methotrexate in the treatment of
cutaneous sarcoidosis.40,41 Baughman et al.40

performed a double-blind placebo-controlled
trial investigating whether methotrexate was
steroid sparing in acute sarcoidosis. Although
the study included three patients with skin
manifestations of sarcoidosis, the results did not
include information on whether the lesions had
resolved, so no conclusions can be drawn from
this study regarding the efficacy of methotrexate
for this indication. Several open non-randomised
non-controlled studies have been published.
Veien et al.41 conducted the first study of
methotrexate for cutaneous sarcoidosis, and
found that in 12 of 16 patients, skin lesions
cleared with 25 mg/week. Two patients
discontinued the medicine because of nausea.
Lower et al.42 reported on 55 patients with
symptomatic sarcoidosis who were treated with
methotrexate (average dose 28 mg/day) for over
2 years as a steroid-sparing agent. Clinical
response was measured by improvement in
affected organs and reduction in use of steroids.
Sixteen of the 17 patients with cutaneous lesions
had improvement of their lesions while taking
methotrexate. Kaye et al.43 report on five patients
with severe steroid-resistant sarcoidosis treated
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with methotrexate, 10 mg/week, for 30 months. Of
the four patients with skin lesions, three had at
least 60% regression, and one had complete
regression of lesions with methotrexate. Gedalia
et al.44 presented the results of methotrexate,
10–15 mg/week, in seven paediatric patients with
sarcoidosis. Of the three patients with cutaneous
lesions, two had resolution of their skin findings
with methotrexate. Mean dose of prednisone for
all study participants was tapered from an
average of 49 mg/day to 7·3 mg/day at 6 months.44

Lacher45 published the first case report of
methotrexate for cutaneous sarcoidosis,
describing a patient in whom prednisone failed,
but who responded to a combination of
prednisone, 75 mg three times weekly, and
methotrexate, 40 mg twice weekly. The dose of
prednisone was eventually tapered and the patient
maintained on methotrexate, 7·5 mg twice weekly.
Webster et al.46 presented case reports on three
patients who had improvement of their severe
steroid-resistant cutaneous sarcoidosis with
methotrexate, 15–22·5 mg/week. Henderson et
al.47 presented a case report of a man with steroid-
resistant laryngeal and cutaneous sarcoidosis who
responded to methotrexate, 10 mg/week.

Harms
Complications of methotrexate therapy include
bone marrow suppression, nausea and vomiting,
hepatotoxicity, and hypersensitivity pneumonitis.28

Albertini et al.48 described a patient with severe
systemic and ulcerative sarcoidosis who was
started on methotrexate, 25 mg per week.
Although her ulcerative lesions initially regressed,
she soon developed anaemia, leucopenia
and elevated aspartate transaminase level,
necessitating the withdrawal of methotrexate.
The patient subsequently died of her disease.
Major toxic effects noted by Lower et al. were
hepatotoxicity, leucopenia and cough.42

Comment/implications for clinical practice
Articles written to date describe experience with
a total of 46 patients with cutaneous sarcoidosis

treated with methotrexate, of whom 39 had
positive results. While none of these articles
represents a large RCT, and there is very little
consistency across trials in terms of patient
population, dosage or clinical endpoints, these
studies suggest that methotrexate might be
useful as a steroid-sparing agent in people
requiring or not responding to other therapies.

Thalidomide
Thalidomide is an inhibitor of tumour necrosis
factor (TNF)-alpha. It was originally marketed as
a sedative, but was withdrawn in 1962 because
of its teratogenic effects.49 It has recently been
found to be effective at low doses in the
treatment of inflammatory diseases such as
lupus erythematous and erythema nodosum
leprosum.50

Benefits
No systematic reviews or RCTs of the role of
thalidomide in the treatment of cutaneous
sarcoidosis were found. One retrospective study
was identified by Estines et al.51 on data
collected on 10 patients with severe disfiguring
lesions treated with thalidomide, 1·84 mg/kg,
who were resistant to conventional therapy.
Outcomes measured were: complete regression
(total disappearance); incomplete regression
(remaining signs) and treatment failure (no
change, or worsening). Three of the study
participants had complete regression, four had
incomplete regression, and treatment failed in
three. The thalidomide dose was gradually
reduced for five of the seven patients for whom
thalidomide was effective; three of the five
patients relapsed, but the drug was efficacious
at re-introduction at the same dose.

Three case reports of patients successfully
treated with thalidomide for lesions resistant to
other forms of therapy were found.49,50,52

Carlisimo et al.49 report on a 56-year-old woman
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with cutaneous sarcoid unresponsive to steroids
who had clinical improvement after taking
thalidomide, 200 mg/day for 2 weeks followed by
100 mg/day for 11 weeks. Rousseau et al.50

report on a 30-year-old woman resistant to
intralesional steroids, hydroxychloroquine,
isotretinoin and isoniazid; she improved with
thalidomide, 100 mg/day for 2 months, gradually
tapered to a maintenance dose of 50 mg/day.
Lee et al.52 report on a 59-year-old patient who
had clinical improvement of all lesions after
taking thalidomide 200mg/day for 2 months and
300 mg/day for 4 months.

Harms
Thalidomide therapy can be complicated by
neurosensory, gastrointestinal and teratogenic
effects.49,52 Neuropathy is a common and
dangerous side-effect of thalidomide use, and
was noted in two out of 10 patients in the study
by Estines et al.51 and in the patient discussed in
the case report by Lee et al.52

Comment/implications for clinical practice
Articles written to date describe experience with
a total of 13 patients treated with thalidomide,
10 of whom had positive results. This is
insufficient evidence to conclude that
thalidomide is beneficial for treatment of
cutaneous sarcoidosis, particularly because
sarcoidosis often resolves spontaneously. Large
randomised placebo-controlled trials will
therefore be necessary for definitive proof.

Tetracyclines
Tetracyclines are antibiotics that have been
found to inhibit T-cell proliferation and granuloma
formation in vitro, which is the rationale for their
use in cutaneous sarcoidosis.53

Benefits
No systematic reviews or RCTs were found. One
non-randomised non-controlled open prospective

study of 12 patients treated with minocycline,
200 mg/day, for 12 months was found.53

Notably, antimalarial therapy had failed in most
patients prior to entering the study. Eight of
the study participants had complete regression
of their lesions, two had partial regression
and treatment failed in two (one progressed
and one remained stable). After withdrawal of
therapy, three out of the 10 responders
relapsed. 

Harms
Side-effects of minocycline include nausea and
vomiting, hypersensitivity reactions, blue skin
pigmentation and vertigo.53 Hypersensitivity was
noted in one patient in this study.53

Comment/implications for clinical practice
Articles written to date describe experience with
a total of 12 patients treated with tetracyclines,
10 of whom had positive results. This is
insufficient evidence to conclude that
tetracyclines are beneficial for treatment of
cutaneous sarcoidosis, particularly because
cutaneous sarcoidosis often resolves
spontaneously. Therefore large randomised
placebo-controlled trials will be necessary for
definitive proof.

Allopurinol
Allopurinol is a xanthine oxidase inhibitor used in
the treatment of gout and some inflammatory
diseases. Its anti-inflammatory capabilities are
the basis for its use in cutaneous sarcoidosis. 

Benefits
No systematic reviews or RCTs describing the
use of allopurinol for treatment of cutaneous
sarcoidosis were found. One non-randomised
non-controlled open prospective study of six
patients with cutaneous sarcoidosis reported
treatment with allopurinol, 100 mg/day,
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increased by 100 mg every 2–4 weeks to
600 mg/day. Four of the six patients in the initial
report had improvement of their lesions.54

Additional information was found in several case
reports. Pfau et al.55 treated two patients with
scar sarcoidosis and two patients with nodular
sarcoidosis with allopurinol 300 mg/day over a
3–7-month period. Lesions completely resolved
in the patients with scar sarcoidosis and partially
resolved in the patients with nodular sarcoidosis.
Rosof et al.56 observed remission of cutaneous
sarcoidosis in two patients treated with
allopurinol. Pollock57 reported on two patients
with cutaneous sarcoidosis; one treated with
allopurinol, 100 mg/day, and the other with
300 mg/day; both patients experienced marked
improvement in their lesions. Brechtel et al.58

reported on a patient who had disseminated
cutaneous sarcoidosis refractory to chloroquine
treatment that responded to allopurinol,
300 mg/day. Voelter-Mahlknect et al.59 observed
a patient with subcutaneous sarcoidosis who
was treated with allopurinol, 200 mg/day (later
increased to 600 mg/day). Allopurinol failed, and
the patient’s lesions actually progressed. Antony
et al.60 reported on a case of cutaneous acral
sarcoidosis unresponsive to other therapies that
responded to allopurinol, 300 mg/day. 

Harms
Allopurinol therapy can be associated with drug
rash (severe as toxic epidermal necrosis) as well
as nausea and vomiting, hepatotoxicity and
bone marrow suppression.57 No significant side-
effects were noted in the patients reported.

Comment/implications for clinical practice
Articles written to date describe experience with
a total of 18 patients treated with allopurinol, 15
of whom had positive results. This is insufficient
evidence to conclude that allopurinol is
beneficial for treatment of cutaneous

sarcoidosis, particularly because cutaneous
sarcoidosis often resolves spontaneously. Large
randomised placebo-controlled therapeutic trials
will be necessary for definitive proof.

Isotretinoin
Isotretinoin, a retinoid that inhibits sebaceous
gland function and keratinisation, is useful for
treatment of many dermatological conditions,
and is proposed as a treatment for cutaneous
sarcoidosis because of its immunomodulatory
effects.61

Benefits
No systematic reviews or RCTs describing use of
isotretinoin for treatment of cutaneous sarcoidosis
were found. However, four cases of isotretinoin
use in cutaneous sarcoidosis were identified.
Georgiou et al.61 described a 31-year-old woman
with a 3-year history of cutaneous sarcoid
unresponsive to intralesional steroids, oral
steroids and hydroxychloroquine. She
experienced complete resolution of her skin
lesions after 8 months’ treatment with oral
isotretinoin, 1 mg/kg/day. Waldinger et al.62

described a woman with severe disfiguring
lesions of 4 years duration in whom treatment with
oral prednisone and allopurinol had failed. She
was treated with isotretinoin for 30 weeks (initially
40 mg/day for 6 weeks, increased to 80 mg/day
for 16 weeks, decreased back to 40 mg/day for
the last 8 weeks because of side-effects), and had
resolution or improvement of many of her lesions.
Spiteri et al.63 reported a case of a woman with
chronic sarcoidosis treated with isotretinoin,
75 mg/day (decreased to 50 mg/day because of
cheilitis) who had little resolution of her sarcoid
nodules, and was withdrawn from the drug after
7 weeks because of the development of a severe
exfoliative dermatitis. Vaillant et al.64 report on a
woman with cutaneous sarcoid unresponsive to
steroids, allopurinol, and antimalarials. She had
improvement of her lesions after 6 months’
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treatment with oral isotretinoin, 0·4–1·0 mg/kg/
day.

Harms
Isotretinoin is a teratogenic drug and must not be
used by woman who are pregnant or who
become pregnant while undergoing treatment.
Other side-effects include depression, vision
impairment, hepatic dysfunction and
pancreatitis. Side-effects noted by study
participants included myalgia, xerosis, dryness
of nasal mucosa, cheilitis and exfoliative
dermatitis.61,62,64

Comment/implications for clinical practice
Articles written to date describe experience with
four patients treated with isotretinoin, three of
whom had a positive result. This is insufficient
evidence to conclude that isotretinoin is
beneficial for treatment of cutaneous
sarcoidosis, particularly because cutaneous
sarcoidosis often spontaneously resolves and
because isotretinoin is associated with severe
side-effects. Large randomised placebo-
controlled trials will be necessary for definitive
proof.

Conclusions
After reviewing the available data on the oral
therapy of cutaneous sarcoidosis, there is
sparse evidence-based medicine. There is a
desperate need for RCTs in this cutaneous
disorder. Although oral steroids have been
“grandfathered in” as the first-line treatment on
the basis of many clinicians’ personal
experience on sarcoidosis, it has not been
proven in clinical trials for cutaneous
sarcoidosis.

The available reported evidence-based data
suggest that chloroquine or hydroxychloroquine
are the most effective agents available for the

treatment of cutaneous sarcoidosis. Additional
agents, in order of available evidence and side-
effects, would include: methotrexate, allopurinol,
minocycline, isotretinoin and thalidomide. 

Several other drugs have been reported in
isolated case reports (1–3 patients) as successful;
these include tranilast,65 melatonin,66

clofazimine,67 mepacrine68 and infliximab.69

Levamisole was studied in 16 patients with
cutaneous sarcoid and was found to be effective
in only two of the 13 patients completing the
course of treatment. It was concluded not to be
useful in the treatment of cutaneous sarcoidosis.70

What are the effects of non-oral therapeutic
interventions in patients with cutaneous
sarcoidosis? 

Flashlamp pulsed dye laser therapy 
Flashlamp pulsed dye laser therapy has been
successful in the treatment of portwine stains
and telangiectasias, where it works by selective
ablation of the affected dilated and inflamed
vessels.71 It is postulated to work by a similar
mechanism in lupus pernio, a disfiguring
cutaneous manifestation of sarcoidodis. 

Benefits
There are no systematic reviews or RCTs of the
role of flashlamp pulsed dye laser therapy in the
treatment of cutaneous sarcoidosis. Four case
reports were found. Goodman71 reported a
woman with a 5-year history of lupus pernio of
the nose who responded to laser therapy at an
energy level of 7–8 J/cm2. The improvement
induced by the laser was temporary: the
erythema and papules returned 7 months after
the first treatment, and 6–15 months after the
second treatment, but both times responded
again to laser therapy. She received three
sessions altogether, and no side-effects of
therapy (such as atrophy, scarring or
hypopigmentation) were noted in any session.
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Cliff et al.72 described a patient with lupus pernio
of the nose, who improved following six
treatment sessions at 6-week intervals with
flashlamp pulsed dye laser at a setting of
5·6–7·3 J/cm2. A biopsy of her nose after
treatment noted the continued presence of non-
caseating sarcoid granulomas, leading the
authors to conclude that laser therapy was
effective in improving the appearance of the
lesions, but not the underlying disease process.
Dosik et al.73 report on a woman with a 3-year
history of topical and intralesional steroid-
resistant lupus pernio who responded
successfully to flashlamp pulsed dye laser at an
energy of 7·25 J/cm2. The therapy was given for
nine sessions at 1–2-month intervals.

Harms
Goodman, Cliff et al. and Dosik et al. did not
report any side-effects of laser therapy in their
patients. In contrast, Green et al.74 report on a
62-year-old black woman who was treated for
lupus pernio with flashlamp-pumped pulsed dye
laser (6·0–7·1 J/cm2) and developed worsening
of her cutaneous sarcoidosis. Ulcerative lesions
appeared in both the treated and untreated
plaques within 3 weeks of receiving laser
treatment. 

Because of the inherent risk of eye damage from
laser therapy, protective eyewear should be
employed.

Comment/implications for clinical practice
Articles written to date describe experience with
four patients with treatment-resistant chronic
lupus pernio treated with flashlamp pulsed dye
laser therapy, three of whom had a positive
result). This is insufficient evidence to conclude
that this therapy is beneficial for treatment of
cutaneous sarcoidosis. Randomised placebo-
controlled therapeutic trials will be necessary for
definitive proof.

Plastic surgery
Benefits
There are no systematic reviews or RCTs of the
role of plastic surgery in the treatment of
cutaneous sarcoidosis; however, several case
reports were found. In 1970, O’Brien described
two patients successfully treated with plastic
surgery for lupus pernio.75 In 1984, Shaw et al.76

described a man with a 6-year history of
treatment-resistant lupus pernio successfully
treated with surgical excision and split skin
grafting; the result remained good 2·5 years after
surgery. Collison et al.77 described a man with
extensive ulcerative nodules of the lower
extremities, which were resistant to
topical/intralesional steroids, oral steroids,
hydroxychloroquine and methotrexate. He was
treated with vigorous operative debridement and
partial-thickness skin grafting. While the grafts
were well accepted (80%), the patient
developed new ulcerating nodules in previously
uninvolved skin 2 months after surgery. Stack
et al.78 report on a black male with extensive
facial lesions who was treated with CO2 laser
excision, followed by steroid injection. The
wounds healed well, and the patient had no
recurrence of lesions 2 years after surgery. Streit
et al.79 report the case of a woman with
widespread ulcerative cutaneous sarcoidosis
treated with Apligraf (graftskin), a bilayered
human skin equivalent, with good results.

Harms
No complications were noted in the above
studies. However, inherent risks of general
anaesthesia and the operation (bleeding,
scarring, postoperative infection) should be
considered. 

Comment/implications for clinical practice
Articles written to date describe experience with
six patients with treatment-resistant chronic
lupus pernio treated with plastic surgery, all of
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whom had a positive result. This is insufficient
evidence to conclude that this therapy is
beneficial for treatment of cutaneous
sarcoidosis. 

Topical corticosteroids and
intralesional injections 
While topical corticosteroids and intralesional
injections are often recommended as first-line
treatment for the cutaneous manifestations of
sarcoidosis,12,14,15,30 little evidence is presented
regarding their efficacy for this indication. Khatri
et al.80 describe a case of lupus pernio which
improved with topical 0·05% halobetasol
propionate twice daily for 10 weeks. Volden
et al.81 describe three cases of cutaneous
sarcoidosis that went into remission within
3–5 weeks of treatment with once-weekly
clobetasol propionate covered with hydrocolloid
dressing. The use of intralesional hydrocortisone
and cortisone were reported in 1953 by Sullivan
et al..82 Eighteen skin lesions in five patients with
cutaneous sarcoidosis were injected with 2·5 mg
doses of hydrocortisone. All lesions developed
evidence of regression by 14 days after the
injection, with no evidence of recurrence 14
weeks later. Seven skin lesions in four patients
were injected with 2·5 mg cortisone. All lesions
improved but not to the same extent as was
noted with intralesional hydrocortisone. Liedtka
reported on a sarcoid patient who had
cutaneous lesions affecting the face, back and
upper extremities that responded to multiple
injections of chloroquine hydrochloride,
50 mg/ml.83

Harms
No major side-effects were reported in any
of the study participants. Post-inflammatory
hypopigmentation and hyperpigmentation were
noted after the intralesional hydrocortisone
injections in the review of Sullivan et al.82 Minimal
bleeding from the needle puncture, and

cutaneous atrophy from the steroids are inherent
risks to intralesional steroid injections.84

Comment/implications for clinical practice
Articles written to date describe a limited number
of patients (n = 15) with cutaneous sarcoidosis
treated with intralesional injections or topical
steroids. This is insufficient evidence to conclude
that this therapy is beneficial for treatment of
cutaneous sarcoidosis. 

Conclusions
The evidence-based data on non-oral
therapies for cutaneous sarcoidosis are
extremely sparse. There are no RCTs published
proving that intralesional or topical steroids are
effective in the treatment of cutaneous
sarcoidosis. Intralesional and topical steroids,
as with oral steroids, have been accepted as
first-line therapies on the basis of clinicians’
experience, with no definitive dosage or
duration of therapy identified. The physical
modalities of laser and plastic surgery have
been reported as successful in isolated
treatment-resistant cases, but larger studies
are lacking. 

Phototherapy (PUVA and UVA1)85,86 and
phonophoresis87 are other modalities reported in
isolated case reports to be beneficial.

Key points

• There are no randomised, controlled trials
of any therapy for the treatment of
cutaneous sarcoidosis. 

• Having reviewed the literature on oral
therapies for cutaneous sarcoidosis, only
antimalarials and methotrexate have been
shown to be of benefit. 

• Having reviewed the literature on non-oral
therapies for cutaneous sarcoidosis, no
therapy can be recommended at this time.
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Background
Definition
Erythema multiforme (EM) is an acute, self-
limited, feverish eruption characterised by target
cutaneous lesions, with a symmetric and mainly
acral distribution. Lesions are rounded, with
three zones: a central area of dusky erythema or
purpura, sometimes bullous, a middle paler
zone of oedema and an outer ring of erythema
with a well-defined edge. Hands and feet are
habitually the most affected areas and are
sometimes selectively involved. Mucous
membrane erosions are frequent and distinguish
EM major from EM minor. Histopathological
examination shows a predominantly inflammatory
pattern characterised by a lichenoid infiltrate
and limited epidermal necrosis that affects
mainly the basal layer.

Incidence/prevalence
Unknown.

Aetiology/risk factors
The principal cause is infection with herpes
simplex virus (HSV), which probably explains
40–70% of all cases. Many other infections can
induce occasional cases. According to recent
classification, EM-like drug eruptions are related
to Stevens–Johnson syndrome (SJS), the clinical
signs being quite similar.

Prognosis
EM has low morbidity and no mortality. A
spontaneous resolution occurs in 1–6 weeks.

50
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Figure 50.1 Acral lesions (palm)

Figure 50.2 Typical targets with central blisters



Ocular sequelae may also occur. Recurrences
are frequent. Rarely recurrences overlap,
leading to “continuous” or “persistent” EM.
Mouth erosions may strongly impair the quality of
life of patients.

Aims of treatment

• To reduce the duration of fever, eruption and
hospitalisation

• To prevent or reduce recurrences

Outcomes

• Duration of fever, eruption and hospitalisation
• Frequency of recurrences
• Number of days with symptoms per year

Methods of search
Clinical Evidence search and appraisal, June
2001 (Cochrane databases of randomised
controlled trials (RCTs) and controlled clinical
trials; Medline 1966–June 2001).

QUESTIONS

What are the effects of treatment of an acute
attack?

Short course of systemic
corticosteroids
Based on retrospective series or small RCTs,
corticosteroids seem to shorten the duration
of fever and eruption but increase the duration of
hospitalisation because of the risk of
complications.

Benefits and harms
Sixteen children with EM major were included in
a prospective RCT within 3 days of the onset of
rash. Ten received bolus infusions of
methylprednisolone, 4 mg/kg/day, while six had
supportive treatment only. Corticosteroids
reduced the period of fever (4·0 versus 9·5

days), reduced the period of acute eruption (7·0
versus 9·8 days) and signs of prostration were
milder. Complications were minimal in both
groups. The authors suggest that an early short
course of corticosteroids favourably influences
the course of EM major in children.1

In an RCT including nine adults with mild,
uncomplicated EM major, four received
prednisolone, 30 mg daily, reduced by 5 mg each
day, and five received placebo. The mean length
of stay in hospital was longer in the corticosteroid
group (9·5 versus 8 days). Diagnoses were not
clear: histology was consistent with EM; a drug-
induced reaction was suspected in five cases; no
information about HSV was given.2

In a retrospective study, Rasmussen compared
17 children with EM treated with systemic
corticosteroids with 15 children who received
supportive care only. Both groups were
comparable in age, sex, length of prodrome,
exposure to drugs, initial fever, extent of oral and
cutaneous involvement and frequency of
isolation of pathogens. The group treated with
corticosteroids had a shorter fever period (1·8
versus 5·5 days) but a longer mean length of
hospitalisation (21 versus 13 days) because of
more frequent complications (53% versus 0%).3

In a series of 51 children, corticosteroids were
claimed to worsen the prognosis: 74% of
patients treated with corticosteroids had
complications, versus 28% of the patients who
did not receive corticosteroids.4

In a series of 25 patients with EM minor,
corticosteroids allowed no clinical improvement
except a shorter duration of fever (2·7 versus 5·6
days).5

Comment
Corticosteroids appear to be of little use, and
side-effects are frequent. However, the
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methodology of most studies is poor: patient
numbers are small and there is often a mix of
idiopathic or viral-associated EM and drug-
induced SJS.

Erythromycin
We found no evidence on the usefulness of
erythromycin. Erythromycin is claimed to be
useful only when Mycoplasma pneumoniae
infection is suspected.

Aciclovir
There were no RCTs, but several series stated
that initiating aciclovir for the treatment of full-
blown post-herpetic EM was of no benefit.

What are the effects of treatment to prevent
recurrence?

Sun protection
We found no evidence on the effects of
protection from sun.

Benefits
Ultraviolet light may induce recurrence of HSV
infection. We found no good evidence on the
effects of protection from sun on the recurrence
of EM.

Harms
Interestingly, PUVA has been proposed as a
treatment for persistent EM. We found no good
evidence on its effectiveness.

Comment
The effects of ultraviolet light are not clear.

Aciclovir
We found one RCT showing effectiveness of
continuous oral aciclovir in the prevention of EM

recurrences.6 Another RCT showed that topical
aciclovir is not effective.7

Benefits
We found one RCT. Nineteen patients with more
than four attacks of EM per year were enrolled in
a 6-month double-blind, placebo-controlled trial
of aciclovir, 400 mg twice daily. There were no
attacks in the aciclovir group (range 0–2),
compared with a median of three (1–6) in the
placebo group (P<0·0005). At the time of
inclusion, five patients had no clinical evidence
of disease precipitation by HSV; two of them
were in the aciclovir group; one showed
complete disease suppression.6

We found another RCT, which showed that
topical aciclovir therapy used in a prophylactic
manner is not successful in preventing recurrent
herpes-associated EM.7

Harms
We found no evidence.

Comment
Continuous oral aciclovir is effective in
prevention of recurrences of herpes-associated
EM but it may also be useful for patients without
clinical evidence that herpes is the precipitating
factor.

Dapsone
We found no evidence on effects of dapsone.

Antimalarials
We found no evidence on the effects of
antimalarials.

Azathioprine
We found no RCTs of azathioprine. We found one
small series showing benefit of azathioprine. In a
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series of 65 patients with recurrent EM, 11 were
treated with azathioprine when all other
treatments had failed. Azathioprine was
successful in all 11 patients.8 Another series
reported five cases in whom complete or almost
complete remission was achieved.9

Comment
Further trials are needed.

Ciclosporin
We found no good evidence of the use of
ciclosporin.

Thalidomide
We found one retrospective analysis of
thalidomide prescription (1981–1993), which
shows good efficacy for treatment of recurrent or
subintrant EM.10 However, the data were
uncontrolled and the findings have not been
confirmed. Side-effects were not described.

Potassium iodide
We found insufficient evidence on potassium
iodide.

Benefits
In a retrospective study, potassium iodide
300 mg three times daily was used for 16 patients
with EM. Complete remission was noted in 14
patients, including those with concomitant HSV.11

Harms
We found no evidence.

Comment
No conclusion is possible to date.

Levamisole
Levamisole appeared useful in one RCT.

Benefits
We found a double-blind placebo-controlled
crossover trial, which included 14 patients with
chronic or recurrent EM resistant to
corticosteroid therapy. Levamisole was used at a

dose of 150 mg/day for three consecutive days
each week, for at least 4 weeks after first
appearance of a lesion. Levamisole allowed
decrease of severity, duration and frequency of
EM attacks.12

An open comparative trial showed similar
efficacy of levamisole used alone (17 patients;
76% complete response) versus a combination
of prednisone and levamisole (22 patients; 82%
complete response).13

Harms
Because agranulocytosis is a severe and not
exceptional adverse effect, levamisole is not
admitted by all national drug agencies.

Comment
The benefit/risk ratio is probably too low to
support the use of levamisole in EM.

Cimetidine
We found insufficient evidence.

Immunoglobulin
We found no evidence.

Key points

• We found one RCT which shows
usefulness of aciclovir in preventing the
recurrence of EM.

• We found little or controversial evidence on
the effects on corticosteroids in the
treatment of an acute attack of EM. Early
administration reduces the duration of
fever but may cause many side-effects.

• While levamisole showed some benefit,
the benefit/risk ratio was considered too low.

• We found no good evidence on all other
therapeutic choices (erythromycin,
dapsone, antimalarials, azathioprine,
ciclosporin, thalidomide, potassium iodide,
cimetidine, immunoglobulins).
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Background
Definition
Stevens–Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN) are variants of the
same process, presenting as severe mucosal
erosions with widespread purpuric cutaneous
macules (atypical targets), often confluent with
positive Nikolsky’s sign and epidermal
detachment. In SJS, epidermal detachment
involves less than 10% of total body skin area;
transitional SJS–TEN is defined by an epidermal
detachment between 10% and 30%, and TEN by

a detachment greater than 30%. A full-thickness
epidermal necrosis is observed on pathological
examination.

Incidence/prevalence
On the basis of case registries and observational
studies, the incidence of TEN is estimated at
1–1·4 cases per million inhabitants per year. The
incidence of SJS is probably of the same order
(1–3 cases per million inhabitants per year).1–3

Aetiology/risk factors
SJS–TEN is essentially drug induced (70–90% of
cases). Graft versus host disease is another well-
established aetiology, independent of drugs.
A few cases are related to infection
(Mycoplasma pneumoniae); other cases remain
unexplained (“idiopathic” forms). The most
extensive study of medication use and SJS–TEN
pointed mainly to sulfonamides, anticonvulsant
agents, non-steroidal anti-inflammatory drugs,
allopurinol and chlormezanone.4 HIV infection
dramatically increases the risk. A predisposing
effect of autoimmune disorders, such as lupus,
and an HLA-linked genetic susceptibility have
been also suggested.

Prognosis
SJS–TEN is an acute self-limiting disease, with
high morbidity and is potentially life-threatening.
Mortality rates are 5% with SJS, 30–35% with
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TEN and 10–15% with transitional forms.
Epidermal detachment may be extensive,
possibly the entire skin surface. As in severe
burns, fluid losses are massive, with electrolyte
imbalance. Superinfection, impairment of
thermoregulation, energy expenditure, alteration
of immunological function and haematological
abnormalities are usual systemic complications.
Mucous membrane involvement (oropharynx,
eyes, genitalia and anus) require attentive
nursing. The gastrointestinal and tracheobronchial
epithelia can be involved and cause high
morbidity.

Age, percentage of denuded skin, neutropenia,
serum urea nitrogen level and visceral
involvement are prognostic factors. There are
different scoring systems for vital prognosis
estimation, such as simplified acute physiology
score (SAPS) and SAPS II, which are not
specific. A new score – SCORTEN – has
been proposed as a TEN-specific severity-
of-illness score and validated in a single
centre.5

After healing, scars, pigmentation disorders,
conjunctival lesions and Sjögren-like syndrome
are the main long-term complications.

Aims of treatment

• to reduce mortality
• to block the extent of the disease
• to reduce associated morbidity
• to prevent sequelae

Outcomes

• mortality rate
• percentage of epidermal detachment at the

acme of the disease
• infectious complications
• length of healing
• length of stay in hospital
• ocular sequelae

Methods of search
Clinical Evidence search and appraisal – June
2001. We used the Cochrane databases of RCTs
and controlled clinical trials and Medline 1966–
June 2001. We found no systematic review and
only one placebo-controlled trial. Therefore, we
have also included observational studies and
open trials.

QUESTIONS

What are the effects of specific treatments?

Prompt withdrawal of potential
culprit drugs
We found limited evidence that early withdrawal
of the drug(s) that cause(s) TEN/SJS alters the
clinical course of the disease.

Benefits
We found one observational study, which showed
that death rates were lower when causative
drugs with short elimination half-lives were
withdrawn no later than the day when blisters or
erosions first occurred: 2/44 (5%) compared with
11/42 (26%) when withdrawn later. No difference
was seen for drugs with long half-lives.6

Harms
We found no controlled data.

Comment
Since it would be unethical to perform an RCT of
the effect of prolonging drug administration,
observational studies will probably remain the
only available clinical evidence for this question.

Corticosteroids
We found no good evidence about the use of
corticosteroids in TEN/SJS. Beneficial effects are
doubtful and are accompanied by many side-
effects.
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Benefits
We found only uncontrolled series in which
fourteen patients with 45–100% skin detachment
were treated with high doses of corticosteroids
(400 mg prednisone/day (six patients) and
200 mg/day (eight patients), gradually decreased
over a 4–6-week period). Only one death
occurred, which was considered much fewer
than expected, considering the extent of the
disease.7

A series of 67 patients with SJS/TEN treated
with corticosteroids (from prednisolone, 40 mg,
to methylprednisolone, 750 mg) claimed an
excellent survival rate and minor side-effects.
But diagnoses were not clear: only some
patients had mucous involvement.8–12 In a small
retrospective study of 14 patients, no
difference in mortality rates or infectious
complications was noted in patients who
received steroids before referral.13 In a
retrospective analysis of 39 patients with TEN,
steroid treatment was not significantly related
to the mortality rate.14

Harms
We found poor evidence that corticosteroid
use is detrimental. It is suggested that
corticosteroids provoke prolonged wound healing,
increased risk of infection, masking of early signs
of sepsis, severe gastrointestinal bleeding and
increased mortality. Thirty patients with SJS
or TEN were included in an uncontrolled
prospective study. The first 15 patients received
corticosteroids, and the mortality rate was 66%.
Therefore, the next 15 patients were treated
without corticosteroids, and the mortality rate
was 33%. Both groups were similar in other
aspects. However, 11 of the 15 patients treated
without corticosteroids had taken corticosteroids
before referral. Thus no conclusion can be drawn
about exclusive early administration of
corticosteroids.15

In a retrospective study, a multivariate analysis of
prognosis factors showed that corticosteroid
therapy is an independent factor for increased
mortality.16 Other series seem to come to the
same conclusion.17 Moreover, many cases of
TEN occur during treatment with high doses of
corticosteroids for pre-existing disease. Data
from 216 patients with TEN were investigated in
a retrospective study; 11 of them had been
treated with corticosteroids for at least a week
before the first sign of TEN (from 1 week to
several months, at doses of 7·5–325 mg
prednisolone/day).18 In another series of
179 patients, 13 were undergoing long-term
glucocorticosteroid therapy before TEN
developed. Compared with 166 other cases,
these patients had a longer delay between the
introduction of the suspect drug and the onset of
TEN, and a longer time elapsed between the first
symptom of TEN and hospital admission. No
other differences were observed.19

Comment
These data, although uncontrolled, suggest that
corticosteroids are more detrimental than useful
in most severe cases of TEN and should be
avoided in these cases and after the first days of
clinical course. We found no evidence about
their effects early in the disease.

The results of many studies are difficult to
analyse because cases of drug-induced SJS
and erythema multiforme are often mixed in the
same series.

Intravenous immunoglobulins (IVIG)
We found no good evidence on the effects on
IVIG in TEN.

Benefits
We found one uncontrolled clinical trial. It was
based on in vitro demonstration that IVIG can
inhibit Fas–Fas ligand mediated apoptosis. Ten
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consecutive patients with TEN of moderate
severity were treated with different doses of IVIG
(0·2–0·75 g/kg/day for four consecutive days); all
survived.20 But this study was uncontrolled, and
other authors did not obtain same results.

Harms
We found no clinical TEN-specific evidence.

Comment
Enthusiasm for IVIG is premature.

Plasmapheresis
We found no good evidence about plasmapheresis/
plasma exchanges in TEN/SJS.

Benefits
We found a few retrospective or uncontrolled
trials about plasmapheresis, but no good
evidence of positive effect.

Harms
We found one open trial with historical controls:
eight consecutive patients with TEN received
plasma exchange. This series showed no
significant difference in mortality, duration of
hospital stay and time to re-epithelialisation.21

Comment
The usefulness of plasmapheresis is unknown
and doubtful.

Ciclosporin
We found no sufficient evidence on the effects of
ciclosporin.

Benefits
We found a case series of TEN treated with
ciclosporin. The treatment was safe and was
associated with a more rapid re-epithelialisation

rate and a lower mortality rate (0/11 versus
3/6) in comparison with a historical series of
patients treated with cyclophosphamide and
corticosteroids.22

Harms
We found no evidence.

Comment
A controlled trial is needed to evaluate the real
value of ciclosporin.

Cyclophosphamide
We found insufficient evidence of the therapeutic
benefits of cyclophosphamide.

Benefits
We found some trials using historical controls.
Eight patients with TEN were treated with
cyclophosphamide alone (initial dose 300 mg/
day); all survived.23 We found some series of
combined therapy with cyclophosphamide
and corticosteroids but they were not
interpretable.

Harms
Some cases of cyclophosphamide-induced TEN
were reported, of which one was with positive
rechallenge test.

Comment
No conclusion is possible.

N-acetylcysteine (NAC)
NAC increases the clearance of several drugs
and their metabolites and in vitro inhibits
production of tumour necrosis factor (TNF)-α and
interleukin-1β. We found no evidence of clinical
effectiveness in TEN.
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Benefits
We found no evidence concerning SJS or TEN.

Harms
High doses of NAC may inactivate not only the
culprit drug but also other drugs, which is
potentially useful for the patient.

A randomised trial has shown that NAC is
ineffective in preventing hypersensitivity
reactions to trimethoprim-sulfamethoxazole in
patients with HIV infection.24

Comment
The usefulness of NAC is unknown and doubtful.

Other medications
We found no evidence on granulocyte colony
stimulating factor, heparin, monoclonal antibodies
against cytokines, or pentoxifylline.

Benefits
We found only case reports.

Harms
We found no evidence.

Thalidomide
We found one RCT comparing thalidomide with
placebo, which showed an excess of mortality
with thalidomide.

Benefits
Thalidomide has been proposed as treatment for
TEN because it is a potent inhibitor of TNF-α
action. We found no clinical evidence about the
benefits of thalidomide in TEN/SJS.

Harms
We found a double-blind randomised placebo-
controlled study of thalidomide, 400 mg daily for
5 days, in patients with TEN. Twenty-two patients
were included, but the study was stopped
because there was an unexplained excess

mortality in the thalidomide group (10 of 12
patients died, compared with 3 of 10 in the
placebo group). There was no significant
difference in origin of death between both
groups.25

Comment
Based on a unique RCT, thalidomide seems to
be detrimental in TEN.

What are the effects of symptomatic
treatments?

Early referral to specialised
medical units
We found several retrospective studies, which
show a lower risk of infection and a lower
mortality if patients are referred early to a
specialised unit.

Benefits
Three retrospective studies pointed out the
interest of prompt referral. In the first study, the
patients transferred to a specialised centre more
than 7 days after the onset of epidermal slough
had a period of hospitalisation that was more
than twice as long as for patients transferred
before 7 days, despite other comparable risk
factors.16 In another study of 44 patients, delayed
transfer was associated with high morbidity and
mortality rates.26 Finally, a third retrospective
analysis summarised the data of 36 patients with
TEN; it showed that patients who survived had
been referred earlier than non-survivors (4·0
versus 11·5 days). Patients referred before
7 days had a mortality rate of 4%, compared with
83% for those referred after 7 days. Increased
risk of infection in outside facilities was claimed
to be the critical factor,27 but in a previously
mentioned small retrospective study, there was
no difference in the infection or mortality rate in
patients who were transferred late.13
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Harms
We found no evidence.

Comment
Early referral is a priority during treatment, even
if good evidence is still lacking.

Supportive care
Most symptomatic treatments are similar (but not
identical) to those used for severe burns. We found
no controlled study of specific care for TEN/SJS.

Benefits
Main aspects of symptomatic treatment are:
careful handling, intravenous fluid replacement
(quantity adjusted daily) by peripheral access
distant from the affected areas (no central venous
line), oral rehydration started as soon as possible
(by nasogastric support) and nutrition, aseptic
care, warming of environment, pain and anxiety
control, prevention of sequelae and so on. It is
claimed that the fluid requirements of patients
with TEN is two-thirds to three-quarters of that of
patients with burns covering the same area. We
found no RCT or controlled clinical trial on this.

We found many trials on techniques to help skin
healing – epidermal stripping, biological skin
covering (porcine xenografts or cadaveric
allografts), synthetic dressings, and so on – but
none was comparative. In comparison with
burns, skin necrosis is more superficial.

It is suggested that wearing gas-permeable
scleral contact lenses reduces photophobia and
discomfort; these lenses improved visual acuity
and healed corneal epithelial defects in half of
patients.28

Harms
The nature of intravenous fluid replacement
is not specific (macromolecules and saline
solutions). A systematic review of human
albumin in critically ill patients proposed to

substitute albumin and colloids with crystalloids,
because an excess of mortality was observed
with albumin.29

Comment
By contrast to TEN, many RCTs on burn care
have been published. Several recent trials are
potentially useful for TEN/SJS.

Enteral feeding
Twenty-two patients were randomly assigned
into two groups (early enteral feeding versus
delayed enteral feeding). Early enteral feeding
had a beneficial effect on the reduction of
enterogenic infection, by decreasing intestinal
permeability.30

Supplementation
Oxandrolone is an anabolic agent. Compared with
placebo, it is effective for decreasing weight loss
and net nitrogenous loss and increasing donor site
wound healing.31 Compared with human growth
hormone, oxandrolone was equally effective but
induced fewer complications (hyperglycaemia
and hypermetabolism).32 The effectiveness of
ornithine alpha-ketoglutarate supplementation of
enteral feeding was assessed against an
isonitrogenous control. Wound healing time was
reduced by 33% with ornithine supplementation.33

High-dose ascorbic acid (66 mg/kg/hour) for the
first 24 hours for >30% burns reduces volume of
rehydration fluid required.34

Topical treatment
A controlled right–left comparative and
randomised study showed that frozen cultured
human allogeneic epidermal sheets reduced
healing time of partial-thickness burns by 44%.35

A living skin equivalent, Apligraf, was applied
over meshed split-thickness autografts in 38
patients while a control site in each patient was
treated with split-thickness autograft alone.
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There was no difference in the per cent and
delay of graft take, but Apligraf-treated sites
were rated superior to control sites in 58% and
worse in 16%. Pigmentation and vascularity were
significantly better.36 In 89 children with <25%
burns, Biobrane decreased healing time without
increasing the risk of infection.37 In a trial of
20 children, Biobrane was superior to topical
1% silver sulfadiazine in pain, requirements for
analgesics, wound healing time and length of
hospital stay.38 TransCyte is composed of human
newborn fibroblasts cultured on the nylon mesh
of Biobrane. Sites treated with TransCyte healed
more rapidly (11 versus 18 days) and with less
hypertrophic scarring than sites treated with
silver sulfadiazine in 14 patients.39 In an RCT of
600 patients with second-degree burns, topical
recombinant bovine basic fibroblast growth
factor allowed faster granulation tissue formation
and epidermal regeneration than with placebo.40

The effect of systemic growth hormone is still
debated.

Prophylactic antibiotics
We found no evidence on the effects of
prophylactic antibiotics.

Most authors do not use prophylactic antibiotics.
Preventive isolation, aseptic handling and use of
sterile fields are suggested to be better. We
found no clinical evidence on the benefits or
harms of early antibiotic therapy.

Is there any test to prove drug culpability?

We found no evidence for a reliable test to prove
the link between a single case and a specific
drug.

Benefits
A study of patch tests and drug reactions
showed only two patients among 22 SJS/TEN
cases with a relevant positive test: one with

sulphonamide and one with phenobarbital.
Healthy volunteers were used as controls.41 In a
series of 14 patients, seven patch tests
were performed, three of which were
positive (ethylbutylmalonylureum, phenazone,
phenylbutazone). Among the four negative tests,
three intracutaneous tests were performed, two
of which were positive (phenacetine,
chloramphenicol).7

We found only case reports and no clinical trial
about in vitro tests (essentially lymphocyte
transformation tests).

Harms
Even though theoretically possible, no
reactivation of SJS/TEN was reported from patch
tests. We found only a few case reports of
generalised erythema or irritation.

Comment
The usefulness and specificity of patch tests –
and thus their clinical usefulness – remain to be
determined. In vitro tests are not performed
routinely.

What happens in case of rechallenge with the
causative drug or a related drug?

We found no good evidence on the risk of re-use
of a culprit drug or on the possibility of
desensitisation in patients with TEN. Some data
are available for prevention and desensitisation
in benign cutaneous adverse drug reactions.

Benefits
Primary prevention is the avoidance of the culprit
drug and of closely related drugs. We found two
RCTs about prevention of drug reactions (not
specifically for TEN). In the first trial, the
incidence of rash complicating the first few
weeks of treatment with nevirapine was
significantly diminished by adding corticosteroids
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(50 mg every other day) for 2 weeks, or by using
a slowly escalating dose.42 The second RCT
demonstrated a lower incidence of adverse
reactions to sulfamethoxazole in the prevention
of pneumocystosis in HIV-infected individuals by
using a slowly escalating dose.43 These two
RCTs were concerned only with primary
prevention and did not include patients with
previous drug reactions.

By contrast, desensitisation with low doses of
culprit drug and progressive increases concern
patients with a history of benign drug eruption.
We found one RCT: HIV patients with history of
reaction to trimethoprim-sulfamethoxazole were
rechallenged with oral trimethoprim. If no
reaction was seen (59 cases of 73), patients
were randomised to sulfamethoxazole with either
a treatment scheme of desensitisation, or
immediately at the dosage commonly used in
prophylaxis. Adverse effects occurred in 28% of
patients in the desensitisation group compared
with 20·5% in the other group. This difference
was not statistically significant.44

Harms
We found one publication with a series of
provocation tests in patients with TEN (10 cases)
or SJS (8 cases). The dose was progressively
increased to a commonly used daily dose and
then continued at this level for 2–9 days. Only
one test was positive in the TEN patients
(maculopapular eruption) and four in the SJS
patients (with two recurrences of SJS).
Hypotheses to explain this low rate of recurrence
are misdiagnosis, desensitising effect by use of
progressive dose or real lack of systematic
recurrence.45

Comment
Even if the rate of recurrence was only 10%, risk
for life was so high that rechallenge with a highly
suspect drug is not ethically acceptable.

Summary of interventions

• Likely to be beneficial: prompt withdrawal of
potentially causative drugs

• Trade-off between benefits and harms:
systemic corticosteroids

• Unknown effectiveness: intravenous
immunoglobulins, plasmapheresis, ciclo-
sporin, cyclophosphamide, N-acetylcysteine,
granulocyte colony stimulating factor, heparin,
monoclonal antibodies against cytokines,
pentoxifylline

• Harmful: thalidomide

Key points

• Erythema multiforme, SJS and TEN are still
used with different definitions. This does
not allow correct literature analysis.

• We found insufficient evidence about
effective treatments.

• We found only one placebo-controlled
RCT, which showed a higher mortality with
thalidomide.

• We found no good evidence on the effects
of corticosteroids.

• We found no evidence of the value of tests.
• We found insufficient evidence of the effect

of drug reintroduction. 
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Background
Sweating helps control body temperature.1

However, excessive sweating (hyperhidrosis)
can cause physical and social problems. People
with excessively sweaty palms may not be able
to handle paper without soaking it. They may
also experience social stigmatism and
discrimination, especially when shaking hands,
since their hands may be wet and clammy.
People who suffer from excessive underarm
sweating have to change clothes frequently.
Their clothes may show stains and may not last
long (Figure 52.1). Since sweating is commonly
associated with insecurity, people with
excessive localised sweating may be
stereotyped as lacking in confidence.

Definition
There are no precise criteria for the definition of
hyperhidrosis. Hyperhidrosis is defined on the
basis of clinical findings and gravimetry as
excessive sweating at rest and during normal

temperature. On the basis of the size of the area
affected, excessive sweating can be divided into
generalised and focal. 

In addition, there is no accepted severity
grading system for hyperhidrosis. Reinauer
et al.2 suggested a four-grade score palmar
hyperhidrosis on the basis of gravimetry and
clinical appearance. No such grading system
exists for axillary hyperhidrosis.

Incidence/prevalence
Good epidemiological studies are lacking.
Localised excessive sweating occurs in
adolescence and may persist in some people
throughout their life. No sex or ethnic differences
have been documented. 

Aetiology
Generalised excessive sweating can occur over
most of the body and may be caused by
underlying infections, malignancies or hormonal
imbalances. In contrast, apart from some known
trigger factors such as emotional challenges,3

the reasons for localised (focal) sweating are not
readily apparent. It is therefore described as
idiopathic. Idiopathic sweating seams to have a
genetic background as patients with focal
hyperhidrosis often report a family history of
hyperhidrosis. In a study on the effects of
sympathectomy, 54% of 91 patients were found
to have a positive family history.4

Prognosis
No good data are available on the prognosis of
focal hyperhidrosis. Incidence and prevalence
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Figure 52.1 A 24-year-old man with excessive axillary
hyperhidrosis. Note the significant sweat stains around
the axillae.



are presumed to decrease with age. In an
experimental setting, Kenney et al.5 found a
decrease in methylcholine-activated eccrine
sweating in men of 58–67 years compared with
men of 22–24 years.

Diagnostic tests
Focal hyperhidrosis is a clinical diagnosis,
diagnosable by a hand shake or stained clothes.
In severe localised excessive sweating, pearls of
sweat form even when the person is resting. In
addition, the amount of sweat and the area
affected can be measured. The amount of sweat
can be measured by gravimetry (milligrams of
sweat produced over a period of time). However
there is no standardisation on the time period for
which sweat should be collected. In the two
randomised clinical trials (RCTs) on botulinum
toxin A, Heckmann et al.6 report the sweat rate in
mg/minute whereas Naumann et al.7 used units
of mg/5 minutes. In other trials a volume per
10 minutes has been used.8,9 The area that is
affected by increased sweating can be defined
by the ninhydrin test or the iodine starch test.
Both tests use a change in colour to indicate the
hyperhidrotic area. Studies on validity or
reproducibility are not available for either test.

In most studies – especially the studies
evaluating surgical interventions – patient
satisfaction is used as a marker of therapeutic
success.3,10 

Aims of treatment
The aim of treatment is to reduce the amount of
sweating and to produce patient satisfaction.

Relevant outcomes
Relevant outcomes for success of treatment are
the reduction of sweating as measured by
gravimetry, or the iodine starch or ninhydrin
tests.

Methods of search
The following key words were used for a
systematic search of the literature:
“hyperhidrosis”, “focal”, “localised”, “palmar”,
“hands”, “plantar”, “feet”, “therapy”, “treatment”,
“topical”, “surgery”, “surgical”, “aluminium-
chloride”, “anticholinergic drugs”, “methenamine”,
“bornaprine”, “methanthelinum bromide”,
“botulinum toxin”, “triethanolamine”, “iontophoresis”,
“sympathectomy” and “sweat”.

QUESTIONS

Which interventions reduce sweating
efficiently in patients with axillary
hyperhidrosis? 

Case scenario 1
A 24-year-old patient enters the outpatient
department complaining about excessive axillary
sweating. Significant sweat stains can be found
around the axillae (Figure 52.1). 

Aluminium chloride
Benefits
There are no systematic reviews or good RCTs
on aluminium chloride treatments (25–30%
aluminium chloride hexahydrate, 10% aluminium
chloride in combination with 5% propantheline
bromide) in focal hyperhidrosis. The following
treatments have been reported to be beneficial
in axillary hyperhidrosis in case series. Graber9

reported the successful treatment of axillary
hyperhidrosis using a 30% aluminium chloride
solution in 10 patients. Sweat production
was reduced from 201 mg/10 minutes to
44 mg/10 minutes (22% of baseline value).
Brandrup et al.8 reported on 23 women with
axillary hyperhidrosis treated with 25%
aluminium chloride hexahydrate, with (n = 11)
and without occlusion (n = 12). The treatment
was considered to be effective, the amount of
sweat produced in 10 minutes (measured by
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gravimetry) decreasing by 60–80% even during
exercise for both groups. Ewert et al.11 reported
a good or very good effect in 34 of 49 (70%)
soldiers with clinical hyperhidrosis of the axillae,
palms and plantar surfaces by combining 10%
aluminium chloride and 5% propantheline
bromide in a solution. The effect was less
obvious, however, in additional 27 soldiers who
lived in the tropics. 

Harms
No serious side-effects were reported for
aluminium chloride. However, reversible skin
irritations can occur, and some patients have to
discontinue the treatment. Graber9 reported that
one of 10 treated patients had to discontinue
treatment. In the study of Brandrup et al.8 itching
was reported in all 23 patients, leading to
discontinuation of therapy in two. Irritation and
itching were worsened by occlusive dressing.
Occlusive dressing had to be discontinued in all
11 patients. 

Comment/implications for clinical practice
Although there is no good RCT, 10–30%
aluminium-chloride hexahydrate seems likely to
be effective. There is a trade-off between efficacy
and side-effects (i.e. local irritation of the skin).
Occlusive dressings seem to increase irritation.

Botulinum toxin A 
Botulinum toxin A is a bacterial toxin that
paralyses muscles and decreases sweating by
blocking the release of the acetylcholine from
presynaptic vesicles. It is given by injection into
the deeper part of the skin where the sweat
glands are located.

Benefits
There is no systematic review. Besides a small
RCT that demonstrated the efficacy of 200
units of botulinum toxin A (Dysport),12 two large

RCTs have demonstrated the efficacy of this
treatment in axillary hyperhidrosis. Heckmann
et al.6 investigated the efficacy of botulinum
toxin A 200 units (two-fifths of a vial Dysport) in
145 participants with axillary hyperhidrosis.
After 2 weeks the rate of sweating was reduced
below 25 mg/minute in 64·8% of the axillae
treated with botulinum toxin compared with
1·4% of the axillae treated with placebo. At
least 50% reduction in sweating (compared
with baseline) could be achieved in 134/145 of
the axillae treated with botulinum toxin and
22/145 of the axillae treated with placebo.
Based on this data, the numbers needed to
treat (NNT) can be calculated as 1·3 to 1 (i.e.
from four patients treated with 200 units
Dysport, three patients will obtain at least a
50% reduction in sweating). In another RCT,
320 patients with axillary hyperhidrosis were
treated with 50 units of a different strain of
botulinum toxin A (half a vial of Botox). After
3 weeks, 95% (95% confidence intervals 91·5 to
97·4) in the active-treatment group and 32·1%
(21·9, 43·6) in the placebo group reported at
least a 50% reduction in sweating.7 Based on
this data the NNT for 50 units Botox can be
calculated as 1·7 to 1 (of four patients treated,
two would obtain at least a 50% reduction in
sweating).

Harms 
There is no evidence for systemic side-effects.
In the study of Naumann et al.,7 11 (4.5%)
patients reported an increased non-axillary
(compensatory) sweating after treatment.
Heckmann et al.6 reported one (<1%) patient
with increased sweating. 

Comment/implications for clinical practice
Botulinum toxin A is the only drug with proven
efficacy for hyperhidrosis of the axilla. There
are two products on the market: Botox and
Dysport, Botox in vials of 100 units and Dysport
in vials of 500 units. These units are not
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comparable. Based on the available studies,
50 units of Botox, or 100 or 200 units of Dysport
seem to be effective in the treatment of axillary
hyperhidrosis.

Oral anticholinergics 
There are no systematic reviews or RCTs on
the efficacy of oral anticholinergics (bornaprin,
methantelinum bromide) in axillary hyperhidrosis.
There are a few case series of patients with
palmar and plantar hyperhidrosis (see below).

Iontophoresis
Benefits
In contrast to palmar and plantar hyperhidrosis
(see below), there is little evidence on the
efficacy of iontophoresis in axillary hyperhidrosis.
Akins et al.13 reported eight of 27 sites in 22
patients with focal hyperhidrosis treated with
iontophoresis. Iontophoresis was not effective in
two of the eight axillae. Three of eight axillae
(37·5%) showed a 50% decrease in sweating
after 2 weeks, as measured by the starch iodine
test. In another case series, Hölzle et al.14

reported an excellent or moderate reduction in
one of five patients with axillary sweating.

Harms
In the study of Akins et al.13 two of eight treated
sites developed vesicles, four developed
erythematous papules and three developed
scaling. For three sites the discomfort was
defined as moderate or severe. 

Comment/implications for clinical practice
There is little evidence that iontophoresis works
in axillary hyperhidrosis. Local side-effects such
as discomfort and skin inflammation limit the use
of iontophoresis in some patients. 

Surgical interventions –
curettage of the axilla
Several local surgical interventions can be used
for hyperhidrosis of the axilla. The idea is to

reduce the number of active sweat glands by
removing them or by disturbing the anatomical
integrity of the skin. This procedure is only used
for axillary hyperhidrosis and cannot be used for
palmar or plantar hyperhidrosis.

Benefits
We found no RCT. The largest case series so far
compared subcutaneous curettage (n = 90) with
injection of botulinum toxin A (n = 20), and
reported equally good results for both
interventions.10 Sixty-seven per cent of patients
reported a good or very good outcome after
subcutaneous curettage in this study. Hasche
et al.15 reported a reduction of the area of sweating
as shown by the starch iodine test. However, no
quantitative efficacy data were reported.
Subjectively, 18 of 20 patients considered that
the intervention had led to good results. 

Harms
As with any surgery, curettage of the axillary
sweat glands might be accompanied by local
infections, haematoma and scarring. However,
the prevalence of these adverse effects seems to
be low.10,15

Comment/implications for clinical practice
There is no good evidence on the efficacy of
axillary surgery on hyperhidrosis. Subjective
data from various studies suggest that it is
beneficial. Clinical trials using objective outcome
measures such as gravimetry are needed.

Surgical interventions – sympathectomy
Sympathectomy is the dissection or coagulation
of sympathetic nerve nodes and may be done to
reduce excessive sweating of the axillae. This
procedure is now done by endoscopy
(introducing instruments through the skin via a
narrow tube) rather than by opening the chest
surgically, but a general anaesthetic is still
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required. The lungs are collapsed by pumping in
carbon dioxide, and the sympathetic nerve
nodes that transmit the nervous signals to the
sweat glands in the upper limb and the face
(T1–T4) are destroyed.

Benefits
In a retrospective study of the long-term efficacy
and side-effects in 270 patients with a total of
480 T1–T4 sympathectomies, Herbst et al.3

reported results in 39 patients with axillary
hyperhidrosis. After surgery 30 (77%) reported
immediate success. However, after a mean
follow up of 14·6 years, only 13 patients (33%)
with axillary hyperhidrosis remained completely
satisfied, in contrast to 167 (73·2 %) with palmar
hyperhidrosis (see comment below under
Harms).

Harms
Acute side-effects include bleeding (1 of 48
sites) and transient or persistent Horner’s
syndrome (3 of 48 sites).16 Long-term side-
effects include compensatory sweating and
gustatory sweating, which is reflected in a
decrease in long-term satisfaction. The results
of Herbst et al..3 (i.e. a decreased proportion of
completely satisfied patients) are a reflection of
increases in compensatory and gustatory
sweating, not loss of efficacy.

Comment/implications for clinical practice
There is insufficient evidence for sympathectomy
for axillary hyperhidrosis. The long-term side-
effects are compensatory or gustatory sweating. 

Other interventions –
salvia
Salvia is a herb given in the form of tea or tablets.
There are no systematic reviews or RCTs of its
use, and no evidence for harm. There is
insufficient evidence that salvia works in patients
with hyperhidrosis. 

Case scenario 2
A 22-year-old woman complains of severe
sweating of the palms. Both palmar areas are
covered with sweat drops. Paper is stained as
soon as the patient touches it (Figure 52.2). 

Topical agents
Benefits
There are no studies treating patients
with palmar hyperhidrosis with exclusively
topical agents (10% aluminium chloride,
5% methenamine, 5% glutaraldehyde, 5%
propantheline bromide). There was one placebo-
controlled RCT of 5% methenamine based on
109 patients with palmar and plantar
hyperhidrosis.17 In this study the mean ± SEM
hyperhidrosis score was 1·39 ± 0·11 for patients
treated for 28 days with 5% methenamine,
compared with 2·52 ± 0·9 in the placebo group
(P ≤ 0·001). Of the treated patients, 71/109
(65·1%) rated the result as good or excellent,
compared with 19/109 (17%) of the placebo
group. In another study by Phadke et al.,18

60 patients were randomised to treatment with
topical 10% methenamine aqueous solution, 5%
glutaraldehyde, or tap water iontophoresis with
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Figure 52.2  Dropping sweat pearls in a 22-year-old
woman with grade III hyperhidrosis

Which interventions reduce sweating
efficiently in patients with palmar
hyperhidrosis?



direct current. After 4 weeks, 19 of 20 patients
treated with methenamine, 13 of 20 patients
treated with glutaraldehyde and 11 of 20 treated
with iontophoresis described good or excellent
results.

The case series of Ewert et al.11 on the efficacy of
10% aluminium chloride plus 5% propantheline
bromide in a solution included patients with
axillar hyperhidrosis as well as palmar and
plantar hyperhidrosis. In this European study the
efficacy was reported to be good or very good.

Harms
As in the treatment of axillary hyperhidrosis,
reversible skin irritations can occur, causing
some patients to discontinue the treatment. In
the study of Phadke et al.,18 hyperpigmentation
occurred in 8 or 20 patients treated with
methenamine and in 12 of 20 patients treated
with glutaraldehyde. Scaling was provoked in
five of 20 patients treated with methenamine.

Comment/implications for clinical practice
There is insufficient data that 10–30% aluminium
chloride (hexahydrate) is beneficial. Local
irritation of the skin may occur. 

Botulinum toxin A 
Benefits
There are no good RCTs demonstrating the
efficacy of botulinum toxin A for palmar
hyperhidrosis. Two RCTs, one of Dysport 120
units and of Botox, comparing 50 units versus
100 units, had significant flaws in the design or
analysis of the study.19,20 Therefore evidence is
based on case series. The largest case series
comprise 23 patients treated with Botox 50 units
(half a vial)21 and 21 patients treated with Dysport
240 units (approximately half a vial) per hand.22

Vadoud-Seyedi et al.21 reported “significant
improvement”. Schnider et al.22 reported a
median reduction of sweat production, as

measured by the ninhydrin test, of 42% compared
with the baseline values. The median overall
satisfaction was “very good”.

Harms
A decrease in finger pinch strength, resulting
from diffusion of the toxin to the palmar muscles,
has been documented. Schnider et al.22 reported
a transient measurable reduction in finger power
in five of 21 patients after the first treatment.
Finger pinch strength seems to decrease with
increasing dosage (50 units versus 100 units
Botox.20

Comment/implications for clinical practice
Although the available data is limited to case
series, botulinum toxin A seems to be beneficial
in patients with palmar hyperhidrosis. The
injections are very painful, regional anaesthesia
with medial, ulnar and radial nerve blocks should
be performed before the injection of the toxin.
However, topical local anaesthesia with Emla
cream does not seem to be sufficient to reduce
the pain of the injection.

Oral anticholinergics
Benefits
Evidence on anticholinergics (bornaprin,
methanthelinum bromide) is based on case
series. In the study of Castells Rodellas et al.,23

six of 12 patients (50%) with palmar or plantar
hyperhidrosis reported that the response to
bornaprin was excellent after the first week. In a
small pilot study, methanthelinum bromide was
found to reduce sweating in four patients by
24–80% from baseline values.24 

Harms 
Oral anticholinergics have well-known systemic
side-effects (for example, dry mouth and eyes).
Only one patient of 10 in the case series of
Castells Rodellas et al. had to discontinue
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bornaprin because of dizziness, and dryness of
the mucosa.

Comment/implications for clinical practice
So far there is no good evidence on the efficacy
of oral anticholinergics. There certainly is a
trade-off between efficacy and anticholinergic
side-effects. One RCT focusing on the efficacy
on methanthelinum bromide is under way. 

Iontophoresis 
Benefits 
In contrast to axillary hyperhidrosis, there are
more studies on the efficacy of iontophoresis in
palmar and plantar hyperhidrosis. There are two
RCTs, one double-blind, comprising a total of
31 patients. Dahl et al.25 demonstrated in 11
patients that iontophoresis with direct current
reduced sweat production by 38% (median
quartiles: 7%, 53%) compared with placebo.
Phadke et al.18 reported a good or excellent
response in 11 of 20 patients after 4 weeks of
iontophoresis with direct current. Iontophoresis
was compared with glutaraldehyde and topical
methenamine in this study (see above).

Akins et al.,13 using the Drionic unit, reported a
50% decrease in sweating compared with the
control site in eight of ten hands. In a non-
randomised study, Hölzle et al14 reported that
sweating was reduced to normal or to a
moderate extent using the Drionic unit in 7 of 12
patients. The average reduction of spontaneous
palmar sweating was 19 ± 17% compared with
the untreated site after 3 weeks’ treatment. In
another study by Reinauer et al.,2 different types
of current (4·3 kHz and 10 kHz pulsed direct
current versus direct current) were investigated
in a total of 30 patients. All patients were
reported to return to normal sweat rate after an
average of 10–12 sessions. Treatment failed in
two patients in the 4·3 kHz pulse group.
However, the generalisability of this study is

limited as only patients with moderate palmar
hyperhidrosis were included.

Harms
Dahl et al.25 reported that one of 11 patients had
multiple bullae after direct contact with
electrodes. Phadke et al.18 report scaling in two
of 20 patients, but no irritant dermatitis. Akins
et al.13 reported moderate-to-severe discomfort
in six of 10 hands. Reinauer2 reported that the
pulsed current was well tolerated. 

Comment/implications for clinical practice
There is some evidence, based mostly on smaller
studies, that iontophoresis reduces hyperhidrosis
of the palms. Treatment has to be performed
once or twice daily. The treatment is usually safe.
However, burns and blisters might occur.

Iontophoresis with 2% aluminium
chloride and 0·01% glycopyrrolate 
Benefits
A small trial based on 10 patients reported a
greater decrease in severity of sweating (scored
on a five-point scale from −3 to +1): −3·1 for
the combination therapy versus −1·5 for
iontophoresis alone.26

Harms
One patient reported transient mouth dryness.
Some patients noted peeling or vesiculation
after 3–4 days of treatment.

Comment
Combination therapy may increase the efficacy
of iontophoresis. However, there are a lack of
good data to prove it.

Surgical interventions –
sympathectomy
Benefits
Sympathectomy is mostly used for palmar
hyperhidrosis. When performed correctly, it is
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effective in almost all patients, resulting in
dry hands.16 In a retrospective study on
270 patients with a total of 480 T1–T4
sympathectomies, sweating was relieved in the
majority of patients (98·1%),and 95·5% were
satisfied initially.3

Harms
In a large study,3 T1–T4 endoscopic thoracic
sympathectomies in 270 patients were found to
be associated with rare acute severe side-
effects such as pneumothorax (n = 11; 2%)
Horner syndrome (n = 12; 2%), and ptosis (n = 7;
1%). These data are supported by other smaller
studies. Chiou et al.4 reported a haemothorax
in one of 91 patients with transaxillar T2
sympathectomy.

There is a systematic review looking at the
current indications for this intervention and the
incidence of late complications, collectively and
per indication. A total of 135 articles (no RCT) up
to April 1998 reporting 22 458 patients were
identified. The main indication found was
hyperhidrosis, accounting for 84·3% of
procedures. Compensatory hyperhidrosis
occurred in 52·3% of patients, gustatory
sweating in 32·3%, phantom sweating in 38·6%
and Horner’s syndrome in 2·4%. Compensatory
sweating occurred three times more often after
sympathectomy for hyperhidrosis.27

In the recent study of Herbst et al.,3 182 (67·4%)
patients reported compensatory sweating,
mostly on the feet and face. In the study of
Chiou et al.,4 97% of 91 patients reported
compensatory sweating in the first year, mostly
on the upper back. Some patients might regret
this procedure (13% of 91) because of this side-
effect.4 In addition to compensatory sweating,
Herbst et al.3 reported gustatory sweating in
50·7% of patients. In the same study 10% of
patients reported an increased susceptibility to
influenza and rhinitis.

Comment/implications for clinical practice
So far there is no good evidence on the efficacy
of sympathectomy. Although it is quite likely that,
when performed correctly, sympathectomy is
effective in palmar hyperhidrosis, there is
increasing evidence on harms, especially long-
term harms. Therefore, sympathectomy should
never be considered as first-line therapy.

Other interventions –
salvia
No additional comments can be made for salvia
in palmar hyperhidrosis. It is unlikely to be an
effective drug.

Key points

• Limited data suggest that 10–30%
aluminium chloridehexahydrate is effective
but there is a trade-off between efficacy
and side-effects (local irritation of the
skin).

• Evidence from RCTs suggests the efficacy
of botulinum toxin A in focal hyperhidrosis.
Botulinum toxin A is a highly effective
treatment for axillar hyperhidrosis.

• There is limited evidence on the efficacy of
oral anticholinergics, bornaprin and
methanthelinum bromide. These are
associated with anticholinergic side-effects.

• Iontophoresis of the palm may be
moderately effective. The efficacy of
iontophoresis of the axillae is questionable.
Local irritation is common.

• There is little evidence in support of the
surgical removal of axillar sweat glands.
No hard outcome criteria had been used in
any of the published studies. Therefore the
real efficacy is not clear.

• There is some evidence for the efficacy of
sympathectomy, although there is a lack of
objective criteria to measure efficacy.
Sympathectomy for axillar and palmar
sweating is associated with long-term side-
effects such as compensatory and gustatory
sweating. Because of the unknown long-
term side-effects, sympathectomy should be
only considered in very severe cases. 
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This group of photosensitivity disorders includes
polymorphic light eruption (PLE), hydroa
vacciniforme, chronic actinic dermatitis (also
called photosensitivity dermatitis and actinic
reticuloid syndrome), solar urticaria, actinic
prurigo and juvenile springtime eruption. The
causes of each of these conditions remain
unknown, although there are suggestions that the
mechanism for some, especially PLE, might be
autoimmune. For the purposes of this book, we
discuss PLE, the commonest of these conditions
on which there is the largest volume of published
literature. Where appropriate, for example when
discussing differential diagnosis, we mention other
photodermatoses. Other photodermatoses such
as cutaneous porphyrias, DNA-repair disorders
(such as xeroderma pigmentosa) and drug
induced photosensitivity will be dealt with in future
editions of the book and accompanying website.

Background
Definition
PLE is a recurrent abnormal reaction to sunlight
(or artificial UV radiation) that occurs after a

delay following exposure and heals without
scarring.1–3

Prevalence
Questionnaire surveys have found 10–21% of
selected North European and North American
populations to be affected.4–6 PLE is less
frequent closer to the equator.7–9

Aetiology
A commonly postulated mechanism is that PLE
could be an autoimmune disorder in which there
is an abnormal delayed hypersensitivity to an
endogenous molecule rendered antigenic by UV
exposure.10

Prognosis
Spontaneous resolution can occur, but is
probably infrequent amongst those affected
severely enough to be assessed in hospital.11

Diagnostic tests 
The diagnosis is usually made on the basis of
the clinical history. The following investigations
are sometimes indicated:

• Lupus serology when cutaneous lupus
erythematosus is considered in the
differential diagnosis, particularly if treatment
with prophylactic phototherapy is considered,
antinuclear antibody and anti-Ro and La
antibodies should be requested.12

• Histopathology when a superficial and
deep, perivascular, dermal inflammatory
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infiltrate is seen. Histopathology and direct
immunofluorescence can help differentiate
PLE and lupus erythematosus.13,14 

• Phototesting Monochromator phototesting is
usually normal in PLE, but can be useful in
excluding solar urticaria or chronic actinic
dermatitis if these are considered possible
alternative, or concomitant, diagnoses.
Repeated irradiation provocation testing to
4 × 4 cm or larger areas is positive in a
proportion (<50% in some series) of patients,
but can be helpful in cases of diagnostic
uncertainty.

• Patch testing and photopatch testing to
sunscreens. These are useful when
sunscreen photoallergy or contact allergy is
suspected as a co-existent diagnosis.15–18

• Porphyrin plasma spectrofluorimetry Cutaneous
porphyrias occasionally feature as differential
diagnoses, and can be excluded if this simple
test is negative.

• HLA class II typing This can help to
distinguish actinic prurigo (see below).19,20

Aims of treatment
Treatments can be divided into prophylactic and
suppressive. Prophylactic measures include
sunlight avoidance and “desensitisation”
prophylactic phototherapy. Sunlight avoidance
measures include advice on behaviour (for
example, avoiding outdoor exposure between
10 am and 3 pm), clothing (long sleeves and
hat), topical broad-spectrum sunscreens, and
environmental measures (such as applying UV-
absorbing “museum film” to house and car
windows for those severely sensitive to UV
wavelengths). The aim of these measures is to
reduce the frequency of and severity of the
eruption. 

The aim of prophylactic phototherapy is to
increase the duration of sunlight exposure
required to elicit PLE, and so improve quality of
life for those severely affected patients who

cannot carry out normal activities (for example
putting out washing during day time) because
very limited sunlight exposure triggers the
eruption. Suppressive treatment should alleviate
symptoms (particularly itch), and speed
resolution of PLE when it occurs.

Relevant outcomes
For prophylactic treatments important outcomes
are number of episodes of PLE (and their
severity), and quality of life. For symptomatic
suppressive therapies, the main outcomes are
symptom (primarily itch) severity, and speed of
resolution of the eruption. 

Methods of search
Studies were identified using Medline (1966 to
January 2001) and Embase (1988 to January
2001) databases, with search terms including
“polymorphic/polymorphous light eruption AND
treatment OR prognosis”. Abstracts were read to
determine which were likely to be relevant.

QUESTIONS

What is the prognosis for resolution of PLE for
a severely affected patient living in a
temperate country?

Follow up of 94 Finnish patients (by
questionnaire, supplemented by repeat clinical
assessments of a subgroup) up to a mean of 32
years after onset found 24% (95% confidence
interval (CI) 16–34%) to have experienced
resolution of their PLE, and 51% (CI 41–62%) to
have milder PLE.11 A recent report suggested
that those with negative provocation tests may
be more likely to proceed to remission than those
with positive provocation tests.21

Comment
We have very limited information on
PLE prognosis, and this one well-conducted
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follow up study11 involved a selected group of
patients – those assessed in a hospital
department, and willing to attend for review. Our
experience in Dundee (based on another
severely affected patient group) is that a
substantial proportion of those with PLE severe
enough to require repeated yearly prophylactic
phototherapy do, after several years, experience
resolution, or marked improvement, so that they
can then stop attending for treatment.22 We do
not know whether this is spontaneous resolution,
or whether it is a result of repeated phototherapy
courses. 

Implications for practice
We can advise patients that spontaneous
resolution is possible, but cannot reliably
indicate how likely it is to occur. We still do not
know whether repeated yearly courses of
prophylactic phototherapy influence long-term
prognosis.

Which form of prophylactic phototherapy –
psoralen-UVA photochemotherapy or UVB
monotherapy – should be prescribed for
severely affected patients? 

Efficacy
A randomised, patient-masked, controlled trial23

involving 25 adults found narrow-band (TL-01)
UVB to be as effective as PUVA in preventing
episodes of PLE following a treatment course,
and to possibly be more effective in reducing
post-treatment subjective PLE severity scores.
PUVA is more effective than broad-band UVB.24

Drawbacks
Both TL-01 UVB and PUVA produced PLE during
the treatment course in about half of those
treated.23 High cumulative PUVA exposures
administered to psoriasis patients increases the
risk of later development of skin cancers,
particularly squamous cell carcinomas.25

Although the risks with UVB have not been
well defined, it is probable that high cumulative
UVB exposure will also result in a higher
skin cancer risk.

Comment
The analysis of each of these studies comparing
PUVA with UVB (narrow band and broad
band) as prophylactic therapies for PLE took
into account polysulphone-badge-determined
natural UV exposure after the treatment courses.
Even with randomisation (methods for which
were not defined in either paper), differences in
subsequent sunlight seeking or avoidance
behaviour in the groups compared could have
influenced findings. Insufficient raw data are
presented to allow retrospective calculations of
the power of either study. Nevertheless, it can be
safely concluded that PUVA is not much more
effective than TL-01 UVB, and may even be less
effective.

Implications for practice
TL-01 UVB is the prophylactic phototherapy of
choice for patients severely affected by PLE.
When this fails to provide useful benefit, or when
repeated episodes of PLE are provoked during
therapy, PUVA can be considered.

Should corticosteroids be prescribed for a
mildly affected patient to use if PLE develops
while he or she is on holiday?

Efficacy
A randomised controlled trial of prednisolone,
25 mg daily in a presumably mildly affected
group (only 10 of 21 patients needed to take
the study drug while on vacation) showed that
it had an effect. PLE resolved more quickly (by
a mean of 3·6 days (95% CI 0·6 to 6·1 days))
with prednisolone than with placebo, despite
the fact that for this study patients were
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encouraged to continue sun exposure after
they developed PLE.26

It is unclear whether moderately potent or potent
topical steroids help to suppress established
PLE, but potent topical steroids may be of value
prophylactically if applied immediately after
exposure.27

Drawbacks
One of 10 patients who took a short course of
oral prednisolone for PLE experienced “mild
gastrointestinal disturbance and slight
depression of mood”.26

Comment
For most patients with mild PLE, it is doubtful
whether the small improvement produced by
systemic prednisolone is sufficient to outweigh
concerns about side-effects. We do not know
whether a potent topical steroid is of benefit for
established PLE, but as systemic steroids have
an effect it is possible that, at least for some
patients, this may be beneficial. 

Implications for practice
Corticosteroids can have a small-to-modest effect
on established PLE. While lacking evidence that
topical steroids have a similar effect, it may be
appropriate to prescribe a potent topical steroid
to use if PLE develops for patients whose
problem is mild and confined to episodes
induced by holiday sunlight. 

Can HLA class II typing distinguish PLE from
actinic prurigo?

Actinic prurigo is strongly associated with HLA-
DR4, and particularly HLA-DRB1*0407 in the
UK19,20 and Mexico.28

Comment
Polymorphic light eruption is distinguished from
actinic prurigo on the basis of history and clinical

features. The finding of a strong HLA association
with actinic prurigo but not PLE strengthened the
evidence that these are distinct diseases. A
study to determine the value of HLA class II
typing as a diagnostic test in cases of clinical
uncertainty about diagnosis has not been
performed, but such testing could be helpful. 

Implications for practice
In cases where the diagnosis is in doubt, a
negative HLA-DR4 test makes actinic prurigo
less likely than PLE, while a positive HLA-DR4 is
of limited value as this antigen is common (about
25%) in most populations. A positive HLA-
DRB1*0407 test (rare in most populations) may
help to rule in a diagnosis of actinic prurigo (and
exclude PLE), whereas a negative test result
(found in almost 40% of UK cases of actinic
prurigo) is of limited value.

Key points

• PLE can improve over the years. This
improvement may be spontaneous, or
partly due to repeated prophylactic
phototherapy.

• Narrow-band UVB and PUVA are similarly
effective in preventing episodes of PLE.

• Oral prednisolone has a small or modest
beneficial effect in PLE.

• Is not clear whether topical corticosteroids
are of help. 

• HLA typing may occasionally be helpful
in classifying a photodermatosis with
features of both PLE and actinic prurigo.
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Part 4: The future of
evidence-based dermatology

Editor: Luigi Naldi





What is the point of discussing
evidence-based dermatology?
The idea that doctors should base their
treatment decisions on good evidence seems
such an obvious and common sense notion that
it might be taken for granted. If the practice of
evidence-based medicine (EBM) goes without
saying, what is point of discussing and
promoting EBM? Medicine is advancing very
rapidly, creating major changes in the way we
treat our patients. We must keep up with such
changes. Although we need to keep up to date
with such new external evidence, we frequently
fail to do this when we rely on passive sources
such as a visit from a pharmaceutical
representative or an occasional flick through
the main journals. This leads to a deterioration
of our knowledge with time. Systematic reviews
which have searched for all relevant data are
needed nowadays to update dermatologists on
current best treatment. Attempts to overcome
this deficiency by attending clinical education
programmes fail to improve our performance,
whereas the practice of EBM has been shown
to keep its practitioners up to date.1 This does
not mean that information technology skills
replace those attributes of being a good
doctor, such as history and examination skills.
As the original definition in Chapter 2 implies,
the practice of EBM is a synthesis of knowledge
management skills with clinical skills. The aim is
to create an emergent skilful, caring and
efficient doctor.

What exactly are the advantages
of evidence-based dermatology?
Being explicit and systematic
At the top of the evidence hierarchy tree
discussed in Chapter 7 lies the systematic
review. Systematic reviews of randomised
clinical trials (RCTs) developed after it was
realised that traditional reviews were done in
quite arbitrary ways. They are to some extent
synonymous with evidence-based dermatology
(EBD) in that they inform practitioners on
treatment efficacy and harms. Systematic
reviews, such as those produced by the
Cochrane Collaboration, summarise accurate,
up-to-date, high-quality external evidence of the
effectiveness of interventions for treating and
preventing human disease.2 Put more simply,
systematic reviews can be thought of as the
science of summarising other studies. The key
difference from other more traditional reviews is
in the word systematic. Just as those conducting
clinical trials follow an explicit and exhaustive
protocol of clearly laid-out steps to conduct their
trial, systematic reviewers describe precisely
how they will search, appraise and synthesise
data concerning a specific clinical question. This
explicit structure and methodology means that
another researcher could replicate the review
if necessary. As Chapter 8 emphasises,
systematic reviews are done systematically
along a series of well-defined steps that are
outlined in a protocol. Another important
advantage is that some reviews, such as those
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conducted within the Cochrane Collaboration,
are updated as new evidence and criticisms
become available.

Traditional expert reviews are fine for raising
issues for discussion, but they are less suitable
for summarising treatment efficacy. The
unsystematic approach used in such traditional
reviews often means that they are more prone to
bias and hidden agendas.3 We have all done this
in our “traditional” review articles in the past, and
I admit having used the “file drawer” method to
search for articles for my review of atopic
eczema in 1995 (Figure 54.1).4

Keeping up to date and
increasing precision
Evidence from cardiovascular medicine has
shown that doctors failed to use effective
treatments, such as intravenous streptokinase,
for acute myocardial infarction even when
there is overwhelming evidence for their
effectiveness.5 Conversely, they continued to
recommend medicines such as intravenous
lidocaine for post-infarction arrhythmias long
after the evidence suggested that they were
ineffective or even harmful.6 With over 200
specialist dermatology journals, it has become
increasingly difficult for the dermatologist to

keep up with the literature.7 Systematic reviews
such as those supported by the Cochrane Skin
Group that track down all possible published
and unpublished studies are needed to keep us
up to date.

Such systematic reviews can reduce uncertainty
produced by the conflicting results of several
small inconclusive studies by combining their
results – provided they are sufficiently similar.
This may overcome our current obsession with
dividing all clinical trials into those that are
significant at the arbitrary 5% level and those that
are not (Figure 54.2), instead of estimating a
range of plausible treatment effects by means
of confidence intervals and pooling studies that
are sufficiently alike in terms of patients,
interventions and outcomes. Studies that reach
the “magic” P<0·05 significance are commonly
claimed as being “positive” and those that fail to
reach that level are often considered “negative”,
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Figure 54.1 The good old “file drawer” method for
locating studies is still the method used and preferred
by some authors of traditional “expert” reviews

Figure 54.2 As dermatologists, we must overcome
our slavish obsession for dividing the results of all
clinical trials into those that are statistically significant
at the 5% level and those that are not, and instead use
confidence intervals to estimate a range of likely
effects



whereas in reality many of the latter trials are far
too small to detect even quite large changes.8

Instead of concluding that such studies are
“conflicting”, a meta-analysis performed within
the context of a carefully conducted systematic
review may show that they are all compatible
with a clear overall treatment benefit. The
Cochrane Collaboration logo shows a good
example of this (Figure 54.3).

Minimising bias and identifying
research gaps
Systematic reviews are powerful tools to minimise
bias because they use explicit methods. In
assessing an intervention for skin disease, the
pre-published protocols provide an opportunity
to state which participants should ideally be
studied, which comparators are appropriate, and
which outcomes would make a difference
clinically. This “bottom up” and non-reductionist
approach also provides the opportunity of
consulting consumers (people with a condition or
their carers) to ensure that the outcome measures
capture something that is important to them. The
beneficial role of such consumer involvement was
extolled in Chapter 3. Such a pre-planned
protocol helps to avoid the problem of being
driven by the data already out there and thereby
amplifying outcomes that may interest the
pharmaceutical industry more than patients and
doctors. Even for rare skin diseases, producing a
systematic review which finds no reliable
evidence to inform practice may still be useful in
that one is not missing some important new
development, and also highlights the area as a
possible research gap for future study.9–11

The basic unit of analysis in most systematic
reviews is the RCT. As pointed out in Chapter 9,
like any study design, this can be done badly
and used in the wrong situations.12 Nevertheless,
the RCT remains one of the strongest designs in
modern medicine for assessing treatment
efficacy because of its potential to minimise bias.
As Bigby points out in his essay on “snake oil for
the 21st century”, studies of inferior design, such
as case series, have many times led to overly
optimistic claims of treatment efficacy in
dermatology which were not borne out by
subsequent RCTs.13

Influencing the agenda of future
dermatology trials
Perhaps the most important and subtle
advantage of EBD is its propensity to help
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Figure 54.3 The Cochrane Collaboration logo depicts
a systematic review of seven placebo-controlled trials
evaluating the efficacy of a short course of oral
corticosteroids for women in premature labour to
prevent fetal death. Each horizontal line represents a
single RCT – the shorter the line the more certain are
the results. If an RCTs touches the vertical line, it
means that particular trial found no clear evidence of
treatment benefit. The diamond at the bottom
represents the combined results, and its position to
the left of the vertical line of no treatment difference
indicates that the treatment was clearly beneficial in
reducing premature infant mortality by 30–50%.

The first of these RCTs was done in 1972. The
figure depicts what would have been revealed had a
systematic review of the available evidence been
done a decade later. By 1991, another seven RCTs
had been done. Because no systematic review of
these studies had been produced until 1989, most
obstetricians had not realised that the treatment
was so effective, but instead, interpreted each
individual study as “conflicting”. As a result, tens of
thousands of premature babies around the world
have probably died or suffered unnecessarily. This
is an example of the human costs of failing to
perform an up-to-date systematic review of
apparently “conflicting” studies

Source: The cochrane collaboration



change the RCT agenda. It is quite clear from the
systematic review of 300 or so RCTs in atopic
eczema that most trials have reflected the
agenda of the drug industry in order to license a
particular “me-too” product, and that many
questions that are important to clinicians and
patients remain unanswered.10 Many of the
outcome measures used in these trials are
clinical scoring systems that may show up
treatment effects, yet their clinical significance in
practice is often obscure.

What are the potential limitations
of evidence-based dermatology?
Poor coverage
Given that groups such as the Cochrane Skin
Group are less than 5 years old, it is not
surprising that many of the questions that interest
dermatologists have not yet been the subject
of a systematic review. Such lack of
comprehensiveness is a phenomenon of time
rather than intent, and one hopes that an
evidence base as comprehensive as that for
perinatal medicine will be achieved within
5 years if the current trends continue. This book
is itself an attempt at filling in some of the
evidence gaps from existing systematic reviews.
Even so, there is still a large number of rarer skin
diseases that are not covered in this book. This
issue will be partly addressed by including them
on the website accompanying this book and
future editions of the hard-copy version.

A threat of reductionism
Meta-analysis, which refers to the statistical
pooling of results drawn from several studies, is
prone to dangerous reductionism in terms
of adding together studies that it does not
make sense to combine.14,15 Thus, before
contemplating playing with any statistics, it may
seem sensible not to combine studies of
childhood atopic dermatitis with those dealing
exclusively with adult atopic dermatitis, as they

may belong to a different disease group in terms
of the aetiology of treatment responsiveness. It
may also be sensible not to combine studies of
atopic eczema that evaluate one sort of dietary
exclusion with another. It may not make any
sense to pool a clinically obscure outcome
measure such as a “doctor-assessed itch”
simply because it was the only outcome that was
common to all trials.10 Meta-analyses are only as
good as the data from the individual studies that
make up such analyses, and great care needs to
be taken to avoid adding together things that
should not be combined, especially when the
statistical output may give rise to a spurious air of
precision to those less experienced in assessing
the quality of such analyses. It is for this reason
that we recommend that meta-analyses are
always performed within the context of a systematic
review.16 The involvement of “consumers” with the
condition being reviewed is also another
important aspect that groups such as the
Cochrane Skin Group use to protect against
reductionism in choice of outcomes.

Cheating
Like any research methodology, it is possible for
those with a vested interest to twist the
conclusions of a systematic review to their own
advantage. Thus, one could conveniently fail to
include one crucial study that went against the
results you wanted to show, or if it is declared
within the review, find a weak excuse to exclude
it post hoc. Because many trials never see the
light of day in terms of publication and are held
as “data on file” by many pharmaceutical
companies, it is possible for a review done by a
company to include additional unpublished
studies that favour their product (whereas similar
studies from competitors remain buried). As
with any written document assessing drug
treatments, there is plenty of scope for undue
emphasis on positive effects and lack of
discussion of relevant adverse events. As with
any other study, readers need to develop a
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“good nose” for what constitutes a good
systematic review and clinical trial; some
pointers are given in Chapters 8 and 9. This
includes a peep at the acknowledgements to see
who sponsored the review/study, if, in fact,
sponsorship has been declared.17

Overreliance on RCTs
Whilst RCTs may be the most robust study
design for minimising bias for conventional
evaluation of the effectiveness of interventions
for skin diseases, they have their limitations.18 In
some circumstances, it may be impossible or
unethical to perform an RCT. For example, it is
unlikely that mothers will agree to be randomised
to breastfeeding or bottle-feeding to see whether
either prevents atopic eczema. Similarly, it would
be impractical to randomise medical students to
one form of education and others to another
within the same class, because they would not
be blinded to the interventions, and there may be
considerable “contamination” of the intervention
from one group as students talk together. Just
because it is an RCT does not mean that it is a
good RCT, and attention to quality is important
here rather than just blindly following the concept
of the hierarchy of evidence.12 Rare but serious
events, which are extremely important when
evaluating the pros and cons of a new treatment,
are not well characterised in RCTs, but instead
require other approaches such as case reports,
case-control studies and widescale
pharmaceutical surveillance methods, as Naldi
points out in Chapter 10. Frequently, there is
asymmetry in the way that systematic reviews
devote a lot of space to treatment efficacy and
less or none to issues such as potentially serious
side-effects.19

Also, the concept of only using RCTs as
evidence for systematic reviews has been
criticised because it implies that all other
evidence that contributes to our understanding
of treatment efficacy, such as case series, case

reports and “clinical experience”, are not valid.20

This is clearly inappropriate. Ideally, the totality
of evidence should be considered when
conducting a systematic review so that
evidence from observational studies can
contribute to the conclusions from RCTs.
Approaches such as hierarchical modelling,
likelihood estimations and bayesian statistics
have been used in attempts to address these
gaps. It is likely that the concept of good
informative study design is more of a continuum
representing risk of bias, rather than a
dichotomy of “good” (i.e. RCTs) and “bad” (for
example, a large case series). This continuum
needs to be tempered by the added but crucial
dimension of study quality.

It is true that there are challenges for future
systematic reviewers to find ways of incorporating
informative data from non-randomised studies,
and a methodology group has been set up within
the Cochrane Collaboration specifically to
address this (http://www.cochrane.dk/nrsmg). In
the meantime, it is best that we learn to walk
before we run by adhering to the RCT as the
basic building block for assessing treatment
efficacy in dermatology, at least until better
methodological approaches have evolved that
enable us to integrate evidence from a wider
range of designs.

It should be remembered that EBD is not just
based on judging the effectiveness of
treatments, even though this is the emphasis in
this book. Often, dermatologists want to know
“What is the best diagnostic test?”, or “What is
the prognosis?” or “What is the most cost-
effective treatment?”. These questions are best
addressed using other study designs such as
comparison of tests with reference standards in
appropriate populations, cohort studies for
disease prognosis, and economic studies.1

Some of these are discussed in more detail in
Chapters 10 and 11, and more will be added to
future editions of the book.
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Reviews always end with the phrase
“insufficient evidence”
A common criticism of Cochrane skin reviews by
dermatology trainees, is that they always end up
with the same conclusion of “insufficient
evidence” to inform current practice. Whilst this
may be true for some reviews, a glance at
those reviews on the Cochrane Database of
Systematic Reviews shows that at least 50% of
those relevant to a practising dermatologist
make specific and clear recommendations for
therapy.21 Even “null reviews” that do not find any
good evidence to make specific treatment
recommendations have their uses. Thus, a
recent systematic review evaluating the
evidence for antistreptococcal treatments for
guttate psoriasis found no reliable evidence
despite confident textbook recommendations in
favour of such a treatment approach.11 Not only
does this identify a major gap needing research,
it also reassures doctors and their patients that
they are not missing some important study. It
empowers doctors to feel more confident in
relying on other levels of evidence such as case
series and empirical reasoning based on
mechanism until better studies are done. It also

empowers patients with guttate psoriasis by
allowing them to challenge doctors who insist
that they must take prolonged courses of
antibiotics or who threaten to take out their
tonsils (Figure 54.4).

Evidence-based paralysis
The other important corollary of the evidence
hierarchy is that absence of RCT evidence does
not mean we become paralysed into doing
nothing.22 Failure to find any RCTs for the
treatment of necrobiosis lipoidica does not mean
that we tell our patients to go away because
there is no treatment. We may come across a
well-conducted case series, a convincing case
report, or trust the anecdotal evidence of a senior
colleague – all of forms of evidence that are
entirely appropriate to use in the absence of
better sources. It is just that for many years, the
evidence hierarchy has been used the other way
around in practice – starting with asking a
colleague and usually ending up by referring to
an out-of-date textbook.

Conclusion
The potential limitations of EBD are diverse and
only partly justified.20 Some such as inadequate
coverage are a function of time, and some such
as reductionism, a refusal to consider non-RCT
evidence and cheating belong to those
conducting systematic reviews. Other aspects
such as evidence-based paralysis are a
misunderstanding that belongs to those using
the evidence. Many of the commonly cited
criticisms such as “all skin reviews are negative”
fall down when challenged by objective data and
when the original tenets of evidence-based
practice are revisited.

So is it all just another fashion
that will come and go?
For some, the whole concept of EBD might seem
like just another new management-driven fad that
will come and go like others.14 Perhaps it is the
shame in admitting that some of our previous
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Figure 54.4 A recent Cochrane systematic review
found no good evidence to support the use of
antistreptococcal interventions (prolonged antibiotics
or tonsillectomy) for treating guttate psoriasis.
Sometimes such a “negative” systematic review can be
useful by empowering patients to question doctors on
the evidential basis for their treatment decisions



treatments might be wrong that prevents progress –
the “elephant in the front room” that doctors keep
bumping into without seeing.23 Yet what is the
alternative to EBD? Is it anecdote-based medicine
(“I once treated a patient with such and such with
remarkable effect…”), entropy-based medicine, or
propaganda-based dermatology driven by
powerful cartels with vested interests? I cannot
believe that any caring dermatologist would not
wish to base his or her treatments on the best
external evidence. Two studies have already
shown that dermatologists use as much high-
quality external evidence to inform their treatment
decisions as other specialists.24,25

It is reasonable at this point to ask “What is the
evidence for EBD?”. This is a tautological
question as it implies that there is a group of
doctors who are evidence based and another
group who are not, whereas the reality is that we
conform to a dynamic and complex continuum.
Some are more EBM-orientated than others, but
we all practise EBM to some degree, this
rendering traditional comparisons through
designs such as RCTs difficult to interpret, quite
apart from ethical issues.15

Perhaps it is the name “evidence-based
medicine” that is at fault here since it implies that
anyone who does not call himself or herself an
EBM physician is not one. This binary thought
disorder is clearly an inaccurate reflection of real
life. Like Moliáre’s bourgeois gentilhomme, who,
after 40 years, discovered that he had been
speaking prose without realising it, many
dermatologists have been practising, and will
continue to practice, high-quality EBD. Yet we all
need to learn new skills in searching, appraising
and translating the evidence. Now it’s up to you.
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calcipotriol, topical
chronic plaque psoriasis  229–230, 237, 238
vitiligo  546–547

calcitriol, chronic plaque psoriasis  230
Calmurid, hand eczema  136
CAMPATH-1H, mycosis fungoides/Sezary

syndrome  359
Cancer Research, Mole Watcher Campaign  279
Candida 498

blood/systemic infections  496–497, 501, 509
hypersensitivity syndrome  497
opportunistic infection  509
urinary tract infection  496

Candida albicans 491
candidiasis (candidosis)  490–500

cutaneous, therapy  493–494
oral  494
topical  493–494

intertriginous  490, 491
oropharyngeal  494–495
prophylaxis  491–493, 495
vulvovaginal  495–496

oral  496
topical  495–496

cantharidin, wart treatment  428
carcinogenesis, p53 gene mutations and  274
cardiomyopathy  411, 412
cardiotoxicity, liposomal daunorubicin  411
carmustine (BCNU)

metastatic malignant melanoma  312
mycosis fungoides  351–352

carotenoids, intake, skin cancer prevention  278, 292
case-control studies  66
case reports  65, 709
case series  65, 709
categorical outcomes  59
CAVE therapy, mycosis fungoides  361, 364
cefadroxil, infected atopic eczema  198
cefdinir, impetigo  433
cefuroxime, infected atopic eczema  197
cephalexin, impetigo  433
CERES (Consumers in Ethics and RESearch)  21, 23
Cetaphil, atopic eczema (moderate severity)  150
cetirizine

acute urticaria  266, 268
atopic eczema  159, 160, 161–162
hymenoptera stings  537
mosquito bites  534–535

chamomile-extract-containing cream, hand
eczema  136

Charing Cross bandage system  592
cheilitis  255
chelating agents, topical corticosteroids v, hand

eczema  139–141
chemoprevention, skin cancer  278–279

chemotherapy see also individual agents/regimens
high-dose, mycosis fungoides  365–366
Kaposi’s sarcoma see Kaposi’s sarcoma 
metastatic malignant melanoma  312
mycosis fungoides/Sezary syndrome see mycosis

fungoides/Sezary syndrome 
children

alopecia areata see alopecia areata 
atopic eczema  146 see also atopic eczema  
generalisation of adult therapy results to  77
sun protection  295
tinea capitis see tinea capitis 
venom immunotherapy  536

Children’s Dermatology Life Quality Index  148
Chinese herbal medicines

adverse effects  190
atopic eczema  190–191

chlorambucil, dermatomyositis  631
chlorhexidine

impetigo  432
infected atopic eczema  202, 209

chlorhexidine gluconate cleanser, acne
vulgaris  91, 92

chlormadinone acetate, androgenetic alopecia
in women  575

2-chlorodeoxyadenosine, mycosis fungoides  363
chloroquine

cutaneous lupus erythematosus  606–607, 608
sarcoidosis  662–663

chlorpheniramine, atopic eczema  158
chlorquinaldol, infected atopic eczema  200
chromoblastomycosis  506–508
chronic disorders, long-term outcome, research

limitation  6
ciclopirox nail lacquer, onychomycosis  441, 442
ciclopirox olamine

athlete’s foot  438
seborrhoeic dermatitis  220–221
vulvovaginal candidiasis  495

ciclosporin
acrodermatitis continua of Hallopeau  247
adverse effects  237, 256
alopecia areata (severe chronic)  584
atopic eczema in adult (severe)  211, 217
chronic palmoplantar pustular psoriasis  246
chronic plaque psoriasis  236–237

etretinate v 237
methotrexate v 237, 240
retinoids v 238

dermatomyositis  632
erythema multiforme  676
formulation comparison  236–237
hand eczema  134, 135
lichen planus (cutaneous)  256
mycosis fungoides  357–358
pemphigus  649–651
Stevens-Johnson syndrome (SJS)  681
topical, oral lichen planus  259–260, 260
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topical betamethasone v, hand eczema  134
cidofovir, Kaposi’s sarcoma  415
cimetidine

acute urticaria  264, 265
atopic eczema  158
intravenous, acute urticaria  267, 268

cisplatin, metastatic malignant melanoma  312
citizens  16
citizens’ jury  16
clarithromycin, papulopustular rosacea  117–118
clavulanic acid, impetigo  433
clemastine  535
clindamycin

acne vulgaris  99, 101, 102
papulopustular rosacea  122
topical, acne vulgaris  100

clindamycin hydrochloride, clindamycin
phosphate v 100

clinical dermatologists see dermatologists
clinical questions, structuring see critical appraisal,

structured questions
clinical recommendations  27
clinical research

consumer involvement  19–22
funding  19–20
identification of gaps  708
limitations  5–7, 708, 710

clinical studies, types, in hierarchy of
evidence  44, 46

clinical trials see also randomised controlled
trials (RCT)
registers  28–30

web-based  29–30
report criteria  29

clobetasol 17-butyrate cream, seborrhoeic
dermatitis  221

clobetasol dipropionate, alopecia areata in
children  585

clobetasol propionate
adverse effects  154
atopic eczema  153
chronic plaque psoriasis  229
sarcoidosis  669

clobetasone butyrate, atopic eczema  154
clofazimine

cutaneous lupus erythematosus  609–610
sarcoidosis  667

clomocycline, chronic palmoplantar pustular
psoriasis  246

clothing
atopic eczema in children  192–193
skin cancer prevention  275–276

clotrimazole
athlete’s foot  437–438, 438, 439
candidiasis prophylaxis  492–493
oropharyngeal candidiasis treatment  494
vulvovaginal candidiasis  495, 496

clotrimazole vaginal suppositories  495

coal tar preparations
chronic palmoplantar pustular psoriasis  247
chronic plaque psoriasis  229
hand eczema  133

Cochrane, A.  24
Cochrane Central Register of Controlled Trials

(CENTRAL)  13, 25, 28, 38
description  51
as information source for systematic reviews  51
number of RCTs  46, 51

Cochrane Centre  24
website  31

Cochrane Collaboration  24
editorial process for reviews  27
English-language publications and  30
future challenges  709
groups  25
logo  707
Master List of journals  29
principles  24
reviews v reviews by non-Cochrane sources  52
structure  24–25
trials register, and search strategies  28

Cochrane Colloquium  24, 28
Cochrane Consumer Network  21, 23, 25
Cochrane Database of Methodology Reviews

(CDMR)  25–26
Cochrane Database of Systematic Reviews

(CDSR)  25, 710
Cochrane Fields/Networks  25
Cochrane Library 21, 25–26, 38–39

Cochrane Skin Group strategy  28
contents  38
editorial process for reviews published  27
as source of “best” evidence  38–39
website  31

Cochrane Methodology Register  26
Cochrane Methods Groups  25
Cochrane Review Groups  24
Cochrane Skin Group  14, 20, 24–32, 706

consumer role  27–28
contact information  30–31
editorial process for reviews  27
history and structure  24, 26
membership/editorial board  26
Ongoing Trials web page  30
roles of specific groups of people  30
scope/topics reviewed  26
tasks undertaken by  30
trials register  28

electronic searching  28
hand searching  28–29, 30

websites  31
cognitive behavioural therapy (CBT)  18, 548
cohort studies  66
colchicine, chronic palmoplantar pustular

psoriasis  247
Collaborative Review Groups  25
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compression bandages, venous ulcers  592–593
compression stocking  592, 599
compression therapy, venous ulcers  592–593

intermittent pneumatic  597–598
recurrence prevention  599–600

conceptual homogeneity, concept  53
“confetti pigmentation”  553
confidence intervals  706
CONSORT guidelines  29, 62
consultations, question structures  37
consumers  16–17

benefits of involvement in reviews  28
communication gap with dermatologists  16
research and  19–22
role in Cochrane Skin Group  27–28
role in evidence-based dermatology  16–23

process and in practice  21–22
roles  17

Consumers in Ethics and REsearch (CERES)  21, 23
Consumers in NHS Research  20–21
Consumers in NHS Research Support Unit  23
contact lenses, gas-permeable  683
contraceptive pill, melanoma risk  279
controlled clinical trials (CCTs)  28 see also

randomised controlled trials (RCT)
report criteria  29

controlled studies, within-patient  6–7
copay, costs  74
corticosteroids, intralesional

alopecia areata  578–579
cutaneous lupus erythematosus  609
sarcoidosis  669

corticosteroids, systemic
acute erythema multiforme  674–675
acute urticaria  264, 267–268
alopecia areata (severe chronic)  583–584
atopic eczema in adult (severe)  211, 212–216
bullous pemphigoid  640
cutaneous lichen planus  254
cutaneous lupus erythematosus  609
dermatomyositis  629, 630
inflammatory tinea capitis  485–486
oral lichen planus  258
polymorphic light eruption  700–701
pulse therapy

pemphigus  651–653
severe chronic alopecia areata  583

sarcoidosis  660–662
Stevens–Johnson syndrome  679–680
vitiligo  548

corticosteroids, topical
adverse effects  154, 221
alopecia areata (patchy)  580
alopecia areata in children (severe)  585
atopic eczema (moderate severity)  152–157

application frequency  154
pulsed v continuous  154
RCTs (summary)  153

bullous pemphigoid  640
chronic palmoplantar pustular psoriasis  244
chronic plaque psoriasis  228

PUVA or UVB with  235
retinoids with  238

cutaneous lupus erythematosus  608–609
hand eczema see hand eczema 
infected atopic eczema  206

antibiotics with  206, 207
antiseptics with  207–208

melasma  556
mycosis fungoides  350
non-fluorinated, perioral dermatitis  130
oral lichen planus  257, 258, 260
perioral dermatitis  127, 128, 129
sarcoidosis  669
seborrhoeic dermatitis  221
vitiligo  548

cosmetics  18
cosmetic surgery  18
cost(s)

atopic eczema  146
direct healthcare  74
indirect  74
opportunity  74
skin cancer  273–274

cost analysis  70, 71
cost-benefit analysis (CBA)  72–75

advantages  71
limitations  71, 73

cost-effectiveness analysis (CEA)  70–72
advantages/disadvantages  71
incremental  71

cost-effectiveness ratio  71
cost-utility analysis (CUA)  71, 72
co-trimoxazole

acne vulgaris  99
mycetoma  504

cow’s milk elimination, atopic eczema  188
creatine kinase  628
critical appraisal  33–84 see also

evidence-based dermatology
finding best evidence  13, 38–43 see also

information sources  
in systematic review process  50

hierarchy of evidence  13–14, 44–48
pharmacoeconomic see pharmacoeconomic

studies 
of RCTs  56–63
to report effectiveness of intervention  56–63
of safety of interventions see safety of medical

interventions 
structured questions  13, 21–22, 35–37

advantages  36–37
components  35, 36
poorly-structured questions  35–36
systematic review process  50
use in Medline searches  36–37
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of systematic reviews/meta-analyses  49–55 see
also meta-analyses; systematic reviews  

critically appraised topic (CAT)  14
critically ill patients, candidiasis prophylaxis  492
cromolyn sodium, acute urticaria  267
crotamiton cream, scabies  516–518
crotamiton lotion, scabies  518, 519, 520
cryosurgery, alopecia areata (patchy)  581–582
cryotherapy

actinic (solar) keratoses  373, 377
basal cell carcinoma  327–328, 329

freeze-thaw cycle number  329–330
photodynamic therapy v 330–331
radiotherapy v 328–329
surgical excision v 330

Bowen’s disease  373–374, 377, 383
chromoblastomycosis  507
Kaposi’s sarcoma  397–398
lentigo maligna  305
sporotrichosis  506
squamous cell carcinoma  321
wart treatment  424, 425–426, 427

cryptococcosis  509, 510
Curaderm  384
curettage

Bowen’s disease  373–374, 377–378
lentigo maligna  305
squamous cell carcinoma  320

Current Controlled Trials Meta-Register  30
cutaneous lichen planus see lichen planus,

cutaneous
cutaneous lupus erythematosus  605–619, 698

antimalarial treatment  606–608
non-drug therapies  612–613
oral therapeutic agents  609–612
steroids effects  608–609

cutaneous T-cell lymphoma (CTCL)  344–370
see also mycosis fungoides/Sezary syndrome
background  344–350
outcomes by stage  347, 348–350
staging/classification  345, 346–347

cyclophosphamide
Kaposi’s sarcoma  406
mycosis fungoides/Sezary syndrome  364, 365
pemphigus  646, 647–649
pulse intravenous (pemphigus)  648, 652
Stevens-Johnson syndrome  681

cyproheptadine, atopic eczema  160
cyproterone acetate, androgenetic alopecia  575
cystine, seborrhoeic dermatitis  222
cytomegalovirus (CMV) infection, treatment  415–416

dacarbazine
Kaposi’s sarcoma  406–407
metastatic malignant melanoma  311, 312, 313

dapsone
acrodermatitis continua of Hallopeau  247
cutaneous lupus erythematosus  610

erythema multiforme  675
pemphigus  654

Dartmouth regimen, metastatic malignant
melanoma  312, 313

database see also information sources;
specific databases
CENTRAL see Cochrane Central Register of

Controlled Trials (CENTRAL) 
Cochrane Library see Cochrane Library
Medline see Medline 
searching  13
Specialised Skin Register  30

Database of Abstracts of Reviews of
Effectiveness (DARE)  25, 38

Database of Individual Patients’ Experiences of
illness (DIPEx)  19

data dredging  60
daunorubicin, liposomal

adverse effects  411
Kaposi’s sarcoma  404, 405, 407, 410

deep vein thrombosis, prophylaxis by
compression  597

defibrotide, venous ulcers  593
definition, evidence-based dermatology  9–10
demeclocycline, acne vulgaris  99
Demodex folliculorum 116
denileukin diftitox, mycosis fungoides/Sezary
syndrome  359–360
dentures, antifungal soaking solution  494
deoxycoformycin, mycosis fungoides  363
dermabrasion, actinic keratoses  377
dermatitis

atopic see atopic eczema 
hand see hand eczema 
perioral see perioral dermatitis 
photocontact, from sunscreens  286
seborrhoeic see seborrhoeic dermatitis 

dermatological educational programme,
atopic eczema  194

dermatologists
communication gap with patients  16
information sources for  12
participation in evidence-based practices  14
personal experience, problems  11–12, 709
role in evidence-based dermatology  9–10
uncontrolled data use  12

dermatology
clinical disease number  3–4
clinical research see clinical research 
importance  3–5
international variations in services  4–5

dermatomyositis  620–638
“amyopathic” (ADM)  621, 622
effective therapies  628–635

corticosteroids  629, 630
immunosuppressives  630–632
intravenous immunoglobulin  629, 632–633
plasmapheresis  632
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juvenile  629, 635
malignancy risk  622–628

dermatophyte infections see athlete’s foot;
onychomycosis

dermatoscopy, melanoma diagnosis  280–281
“designer” drugs  11
desonide cream/lotion

atopic eczema  150, 153
infected atopic eczema  202
perioral dermatitis  128, 129

desoximetasone, alopecia areata (patchy)  580
dexamethasone

alopecia areata (severe chronic)  583–584
pemphigus  648

diagnosis-related groups (DRGs)  70
diclofenac sodium  384, 385
didecyldimethylammoniumchloride cream,

atopic eczema  201, 207–208
diet/dietary interventions

cow’s milk elimination, atopic eczema  188
egg-and-mik-free, atopic eczema  184, 185,

186, 187
egg exclusion, atopic eczema  189
elemental, atopic eczema  185
exclusion, atopic eczema  179, 184–190
hand eczema based on nickel allergy  140
hydrolysed cow’s milk, atopic eczema  189
low-nickel  140

dihydrotestosterone (DHT)  571
dimethylchlortetracycline, acne vulgaris  99
dimethylfumarate, chronic plaque psoriasis  242
dimetindene maleate  535
dinitrochlorobenzene (DNCB)  580

contact immunotherapy for warts  426
topical immunotherapy for alopecia areata  579–580

diphencyprone  580
alopecia areata

in children  585–586
patchy  578, 579–580
severe chronic  582–583

diphenhydramine, in acute urticaria  265, 266, 267
famotidine v 61

diphtheria IL-2 fusion toxin  359–360
discoid lupus erythematosus (DLE)  605 see also

cutaneous lupus erythematosus
antimalarial treatment  607
retinoids  611
thalidomide  611–612

disease, definition in RCTs  59
disinfection, impetigo  432
disodium cromoglycate (oral), hand eczema  140
disulfiram  140
dithranol (anthralin)

alopecia areata  581
severe, in children  585

chronic palmoplantar pustular psoriasis  247
chronic plaque psoriasis  230
hand eczema, topical corticosteroids v 139

seborrhoeic dermatitis  222
wart treatment  424

DNA damage, skin cancer and  274, 317
double blind studies  58
doxorubicin

Kaposi’s sarcoma  405, 407
liposomal  412–413

adverse effects  411, 412
Kaposi’s sarcoma  410

mycosis fungoides/Sezary syndrome  364, 365
pegylated liposomal (PLD)  407, 411, 412

doxycycline
acne vulgaris  99, 103
papulopustular rosacea  117

dressings, hydrocolloid, chronic plaque psoriasis  228–229
dropouts  81

from trials  7, 58
drugs, Stevens–Johnson syndrome due

to  678, 679, 684
Dysport see botulinum toxin A

Early Treatment of the Atopic Child (ETAC)  268
ebastine, mosquito bites  534–535
econazole

athlete’s foot  437–438
vulvovaginal candidiasis  495

econazole shampoo, tinea capitis  486
eczema see dermatitis
eczema herpeticum  172
education

for self-care  18–19
skin cancer risk reduction  276, 294, 295

effectiveness, v efficacy  77
elderly, candidiasis  490
electrodesiccation

Bowen’s disease  377–378
squamous cell carcinoma  320

Embase  13, 28, 51
Medline comparison  42
searches  42
as source for systematic reviews  51

emollients
atopic eczema (moderate severity)  149–152

adverse effects  150–151
oil-in-water v water-in-oil  150
summary and implications  151
topical tacrolimus v 166, 167, 168

chronic plaque psoriasis  228
hand eczema  136, 141
infected atopic eczema  202, 208

empirically-collected data  12
enteral feeding, Stevens–Johnson syndrome  683
environmental factors, atopic eczema

aetiology  146–147
eosinophilia  242
epidemiological studies  65
epidermis, transplantation see skin

grafting/epidermal cells
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epinephrine (adrenaline)
acute urticaria  268
5-FU/epinephrine injectable gel  337

Epstein-Barr virus (EBV)  628
erythema, poorly defined  148
erythema multiforme  508, 673–677, 680

acute attack, treatment  674–675
recurrence prevention  675–676

erythema nodosum  508, 659
erythrodysaesthesia, palmar-plantar  412
erythromycin

acne vulgaris
azelaic acid v 98
benzoyl peroxide with  106
dosage  104
target of therapy  101
tretinoin with  102

acute erythema multiforme  675
impetigo  432, 433
perioral dermatitis  127, 128
topical

acne vulgaris  100, 101
perioral dermatitis  130

erythromycin acistrate, infected atopic
eczema  197, 198

erythromycin stearate, infected atopic
eczema  197, 198

erythromycin/zinc, acne vulgaris  100
essential oils, head lice  528–529
etoposide

Kaposi’s sarcoma  403, 405
mycosis fungoides/Sezary syndrome  364, 365

etretinate
chronic palmoplantar pustular psoriasis  245
chronic plaque psoriasis  234, 237, 238
cutaneous lichen planus  255
cutaneous lupus erythematosus  611
hand eczema  138
mycosis fungoides  358
oral, actinic (solar) keratoses  385
oral lichen planus  258–259

eumycetoma  503–504
European Dermato-Epidemiology Network

(EDEN) database  227
European Organisation for the Research and

Treatment of Cancer (EORTC)  357, 509
evidence  10–12, 711

application to patient see patients 
finding good evidence  13, 38–43 see also

information sources; medical publications; 
Medline grades  45

hierarchy of  13–14, 44–48
insufficient  710
problems with sources  9, 10–12
quality rating system, perioral dermatitis

trials  125, 126
sources see information sources 
from systematic reviews  27

evidence-based dermatology
advantages  705–708
consumers’ role  16–23
costs  10
definition and key concepts  9–10
dermatologists’ participation  14
dermatologists’ role  9–10
evidence for (supporting evidence)  711
explanation, summary  9, 10
field and boundaries  3–8
future prospects  7, 705–712
limitations  708–710
misinterpretations  9
process  12–14 see also critical appraisal;

information sources  
application of evidence see patients 
consumers’ role  21–22
external information search  13, 38–43
recording information  14
relevance and quality of information  13–14, 22
structured questions  13, 21–22, 35–37

purpose  9, 705
rationale  9–15
up-to-date  706

Evidence-based Dermatology 42
evidence-based medicine  9, 35, 711

clinical freedom restriction  10
cost and implications  10
definition  9
future prospects  7, 711
hierarchy of evidence concept  13–14, 44–48

Evidence-based Medicine 42
“evidence-based prescription”  14, 21–22
expert opinion  12, 46
expert reviews  706
extracorporeal photopheresis, mycosis

fungoides  356–357, 362

fabric softeners, atopic eczema exacerbation  191
“fail-safe N”  52
Falmouth Safe Skin Programme (US)  295
familial dysplastic naevus syndrome  274
famotidine, in acute urticaria  265

diphenhydramine v 61, 264, 267
fatty acids, omega-3  243
fenticonazole, seborrhoeic dermatitis  221
fexofenadine, hymenoptera stings  537
finasteride, androgenetic alopecia in men  573–574
fish oil  238

guttate psoriasis  243
retinoids with, chronic plaque psoriasis  238

fixed effects models  53
flashlamp pulsed dye laser therapy,

sarcoidosis  667–668
flucinolone acetonide, alopecia areata  580
flucloxacillin, infected atopic eczema  197
fluconazole

athlete’s foot  437, 439
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Candida infections
oropharyngeal  495
prophylaxis  491, 492–493, 498
systemic/blood infections  496–497
treatment  494, 495
urinary tract  496
vulvovaginal  496

Candida resistance  493
chromoblastomycosis  507, 508
cryptococcosis  510
onychomycosis  441, 443, 444, 445,

447, 458, 459
safety in critically ill patients  492
seborrhoeic dermatitis  221
sporotrichosis  506
tinea capitis  481, 484

flucytosine  507, 508
fludarabine

dermatomyositis  631
mycosis fungoides  363

flumethasone pivalate, seborrhoeic dermatitis  221
flunarizine, acute urticaria  268
flunisolide, severe atopic eczema in adults  212
fluocinolone acetonide

chronic plaque psoriasis  228
cutaneous lupus erythematosus  608–609
oral lichen planus  258

fluocinonide, oral lichen planus  257, 260
fluocortolone, severe atopic eczema  215
5-fluorouracil

actinic keratoses  372, 377, 379–380, 383, 387
Bowen’s disease  379, 380–381
wart treatment  428

5-fluorouracil cream
basal cell carcinoma  335–337
lentigo maligna  305

5-fluorouracil/epinephrine injectable gel  337
5-fluorouracil in petrolatum  336
5-fluorouracil in phosphatidyl choline  336
fluticasone propionate, atopic eczema  152,

153, 154, 172
flutrimazole, candidiasis  493, 496
focal hyperhidrosis see hyperhidrosis, focal
folliculitis, occlusion, emollients causing  150
foscarnet, Kaposi’s sarcoma  415
freckling, melanoma detection and  279
frozen section, excision of basal cell carcinoma  327
Fumaderm, chronic plaque psoriasis  242
fumarates, chronic plaque psoriasis  241–242
fumaric acid ester regimens, chronic plaque

psoriasis  242
funding, of research  19–20
fungal infections see also athlete’s foot;

Candida; tinea capitis
deep  501–512
of nail see onychomycosis 
subcutaneous  501, 502

chromoblastomycosis  506–508

mycetoma  503–504
sporotrichosis  505–506

systemic  501, 502, 508–510
endemic  508–509
opportunistic  509–510

funnel plot  52
fusidic acid

acne vulgaris  100
impetigo  432–433
infected atopic eczema  199, 200, 206

topical steroids with  206, 207

ganciclovir, Kaposi’s sarcoma  415
gemcitabine

Kaposi’s sarcoma  406
mycosis fungoides  364

genetics, atopic eczema  146
gentamicin, infected atopic eczema  199, 206, 207
gloves, hand eczema  141
glutaraldehyde

palmar hyperhidrosis  692–693
wart treatment  424

glycolic acid, melasma  560–561, 561, 562
glycopyrrolate, palmar hyperhidrosis  694
Goeckerman therapy  73
gold

cutaneous lupus erythematosus  610
pemphigus  654

Graftskin (Apligraf)  594, 683–684
gramicidin, infected atopic eczema  200
Grenz rays

chronic palmoplantar pustular psoriasis  247
x rays v, hand eczema  135

“grey literature”  29
griseofulvin

athlete’s foot  437, 439
lichen planus (cutaneous)  256–257
onychomycosis  443–444, 445, 446, 448
tinea capitis  470–472, 472, 473, 483

RCTs  474–481
topical  485

guidelines  10 see also individual guidelines

H1 antagonists, acute urticaria  264, 267, 268
H2 antagonists, acute urticaria  264, 267
H65-RTA (ricin-labelled anti-CD5

immunoconjugate)  360
habit-reversal, atopic eczema  193–194
haematological malignancies, candidiasis

prophylaxis  491–492
hair, anagen/telogen ratio  571, 572, 573
hair problems  569–588 see also alopecia;

alopecia areata
halcinonide, atopic eczema  153
halobetasol propionate, sarcoidosis  669
hand eczema  132–143

background  132–133
chelating agents  139–141
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contact allergy to nickel  139–141
dithranol  139
dyshidrotic  133, 139
emollient effect of topical corticosteroids  136, 141
gloves/barrier creams v topical steroids  141
hyperkeratotic  133, 139
immunosuppressive agents (oral)  134–135, 141
ionising radiation  135
iontophoresis  139
PUVA therapy  135, 137, 141

iontophoresis v 139
radiotherapy v 135
topical  137
topical corticosteroids v 136–137
UVA therapy v 136
UVB therapy v 136, 137–138

retinoids  138–139
oral  138
topical v topical corticosteroids  138

topical corticosteroids  141
chelating agents v 139–141
coal tar preparations v 133
dithranol v 139
emollient v 136
frequency of application  134
gloves/barrier creams/avoidance

strategies v 141
intermittent v continuous  133–134
iontophoresis v 139
PUVA or UVB therapy v 136–137
topical retinoids v 138

types  133
UVA therapy  136
UVB therapy  141

PUVA therapy v 136, 137–138
topical steroids v 136–137

hats, sun-protection  275–276, 277
head lice  525–532

case scenarios  526, 529–530
diagnostic methods  529–530
herbal treatment and essential oils  528–529
insecticide-based pharmaceutical

products  526–527
mechanical removal  527–528
success of treatments  526–529
wet combing method  527, 529

health care organisation, international
variations  4–5

health policy, skin cancer risk reduction  277–278
Health Technology Assessment (HTA) 148
Health Technology Assessment Database  26
Helicobacter pylori 116

eradication, papulopustular rosacea  118–119
heliotherapy, chronic plaque psoriasis  231, 232
herbal treatments see also Chinese herbal medicines

head lice  528–529
hyperhidrosis  692, 695

herpes simplex virus infections  172, 673

hexachlorophene
acne vulgaris  89, 90, 92
impetigo  432

hierarchy of evidence  13–14, 44–48, 709
highly active antiretroviral therapy (HAART),

Kaposi’s sarcoma  395, 396, 397, 401, 414–415
histoplasmosis  501
hives see urticaria, acute
HIV infection see AIDS/HIV infection
HLA class II typing, polymorphic light eruption  699, 701
honey, seborrhoeic dermatitis  222
hormonal therapy, metastatic malignant

melanoma  312–313
house dust mite, interventions to reduce  180–183
human growth hormone, Stevens-Johnson

syndrome  683
human herpes virus 8 (HHV8)  396, 415
human papillomavirus (HPV)  372, 423
human T-lymphotropic virus type-1 (HTLV-1)  345
hydrocolloid dressings, chronic plaque

psoriasis  228–229
hydrocortisone

atopic eczema
moderate severity  154, 164, 169–170
severe, UVB therapy with  213
topical tacrolimus v 164, 169–170

cutaneous lupus erythematosus  608–609
impetigo  432, 433
infected atopic eczema  206, 207
intralesional, sarcoidosis  669

hydrocortisone acetate, atopic eczema  153, 172
hydrocortisone alcohol cream, perioral dermatitis  130
hydrocortisone buteprate, atopic eczema  153
hydrocortisone butyrate

atopic eczema, topical tacrolimus v 164, 170–171
infected atopic eczema  200
perioral dermatitis  130

hydrocortisone cream
atopic eczema  150, 194
hand eczema  136

hydrocortisone-miconazole see
miconazole-hydrocortisone

hydrocortisone ointment, perioral dermatitis  128, 129, 130
hydrocortisone prednicarbate  154
hydrocortisone valerate, atopic eczema  153
hydrogen peroxide cream, impetigo  432
hydroquinone  549

melasma  553, 556, 558–559, 559–560
combined therapies  561, 562

hydroxychloroquine
cutaneous lupus erythematosus  606–607
dermatomyositis  633
sarcoidosis  661, 662–663

hydroxyurea, chronic plaque psoriasis  241
hydroxyzine

acute urticaria  266
atopic eczema  160, 161, 162

“hygiene hypothesis”  147
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hymenoptera stings  533
symptomatic treatment  535
venom immunotherapy (VIT)  535–537

pretreatment with antihistamines  537–538
hypercalciuria  230
hyperhidrosis  139
hyperhidrosis, focal  688–697

axillary  688, 689–692
compensatory  695
palmar  692–695

hyperkeratosis  226
hyperlipidaemia, retinoids (systemic) causing  238
hypersensitivity syndrome, Candida 497
hypertension, ciclosporin and  237, 256
hyperthermic pocket warmers, Bowen’s disease  378
hypopigmentation, causes  94, 321, 328
hypothalamic-pituitary-adrenal axis, suppression  154

idarubicin, mycosis fungoides/Sezary syndrome  364
imiquimod

actinic keratoses and Bowen’s disease  381
basal cell carcinoma  337–340
squamous cell carcinoma  322

immunosuppressive agents (oral) see also
ciclosporin; pimecrolimus (ascomycin); tacrolimus
adverse effects  211, 217
dermatomyositis  628, 630–632
hand eczema  134–135, 141
Kaposi’s sarcoma association  395
pemphigus  646–651
severe atopic eczema in adult  210–211, 217

immunotherapy
contact, with DNCB, wart treatment  426
intramuscular, severe alopecia areata  584
metastatic malignant melanoma  313
mycosis fungoides/Sezary syndrome  354–358
topical

alopecia areata (patchy)  579–580
chronic severe alopecia areata  583
severe alopecia areata in children  585–586

venom, in hymenoptera stings  535–537
impetigo  431–435

bullous/non-bullous types  431
disinfecting treatments  432
oral antibiotics  432, 433–434
topical antibiotics  432–433

indexing, articles for Medline  40
infective skin diseases  421–512
infestations  513–542
inflammatory skin diseases  85–269
infliximab, sarcoidosis  667
information

application to patient see patients 
from patient support groups  18, 19
recording for future use  14
for self-care  18–19
skin cancer risk reduction  276–277
understandable, for patients  16

information sources  13 see also database
Bandolier  43
for “best” evidence  38
for dermatologists  12
English-language publications  30
finding “best” evidence  13, 38–43

Cochrane Library see Cochrane Library
in systematic review process  50

“grey literature”  29
National Guideline Clearinghouse  43
relevance and quality evaluation  13–14
safety of interventions determination  64–67
searching  13, 26–27

Boolean topic  40
Cochrane Collaboration strategies  28
consumer involvement  22
electronic, strategies  28
Embase  42
future prospects  29–30
“hand searching”  28–29, 30
hazards of “quick” searches  51
Medline see Medline, searches 
MeSH  39–40
primary journals  42–43
secondary journals  42
textword  40
time requirements  40–41
truncation use  40
use of structured questions  36–37

for systematic reviews  50, 51
infusion reactions, liposomal daunorubicin  411–412
inosine pranobex, severe alopecia areata  584
insect bites  533–542

bee/wasp stings see hymenoptera stings 
mosquito bites  534–535

insecticide-based pharmaceutical products
head lice  526–527
resistance (head lice)  527
scabies  516–518

intention-to-treat (ITT) analysis  58
interferon

adverse effects  308, 313
high-dose, melanomas  307
intralesional

basal cell carcinoma  332–335
wart treatment  428

low-dose, melanomas  308
interferon alfa

Kaposi’s sarcoma see Kaposi’s sarcoma 
metastatic malignant melanoma  313
mycosis fungoides/Sezary syndrome  354, 355, 357
severe alopecia areata  584

interferon alfa-2a, basal cell carcinoma  332, 333
interferon alfa-2b

actinic keratosis  386
basal cell carcinoma  332, 333, 334
Bowen’s disease  380, 386
melanomas  307, 308
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interferon beta, basal cell carcinoma  334–335
interferon gamma, mycosis fungoides  355–356
interferon gel (Intron A), actinic (solar) keratoses  386
interleukin-2 (IL-2)

metastatic malignant melanoma  313
mycosis fungoides  356

interleukin-12 (IL-12), mycosis fungoides  356
intermittent pneumatic compression, venous

ulcers  597–598
International Agency for Research on Cancer

(IARC)  278, 287
International Classification for Disease 9 (ICD-9)  4
International Drug Monitoring Program of

the WHO  65
International Study of Asthma and Allergies in

Childhood (ISAAC)  146
intravenous immunoglobulin (IVIG)

dermatomyositis  629, 632–633
pemphigus  652, 653
Stevens–Johnson syndrome  680–681

ionising radiation, hand eczema  135
iontophoresis

axillary hyperhidrosis  691
hand eczema  139
palmar hyperhidrosis  694

iron levels, venous ulcers and  596
isotretinoin

oral
lichen planus (cutaneous)  255
mycosis fungoides  358
oral lichen planus  259
papulopustular rosacea  119, 121–122
sarcoidosis  666–667
skin cancer prevention and  278

topical
acne vulgaris  93, 94, 101
actinic keratoses  378–379
gel, oral lichen planus  258
melasma  557–558
papulopustular rosacea  121–122

itraconazole
athlete’s foot  437, 439
candidiasis prophylaxis  491
chromoblastomycosis  507, 508
cryptococcosis  510
mycetoma  503, 504
onychomycosis  441, 443, 444

continuous therapy  445, 446, 448, 455–458
pulse therapy  445, 447, 449, 450, 452–455

oropharyngeal candidiasis  494
sporotrichosis  506
tinea capitis  471, 473, 478, 483–484
topical, cutaneous candidiasis  494
vulvovaginal candidiasis  496

ivermectin, scabies  520–521

Jessner’s solution  376, 377, 560
journals  42–43 see also medical publications

Kaposi’s sarcoma  394–420
AIDS-related  395, 396, 399–400

combination chemotherapy  407–413
interferon alfa  402–404
single-agent chemotherapy  404, 405

anti-angiogenic agents  406
anti-herpes virus therapy  415–416
antiretroviral therapy  414–415
background  394–397
chemotherapy  404–413 see also bleomycin  

ABV v anthracyclines or doxorubicin  407, 410
combination  406–407
etoposide  405
new agents  406
paclitaxel  405
single-agent  404–405
vinca alkaloids  403, 405

classic form  394, 400–401, 405
endemic (African)  394–395, 395, 400–401

combination chemotherapy  406–407
interferon alfa  402–404

bleomycin v 403
cytotoxic chemotherapy with  403–404
monotherapy (high-dose)  402–403
zidovudine with  403–404

liposomal anthracyclines  403, 404–413, 405
ABV/BV chemotherapy v 407, 410
adverse effects  410–412
daunorubicin  407, 410
doxorubicin  410
summary of trials  408–409, 412–413

local therapies  397–399
cryotherapy  397–398
intralesional chemotherapy  399
photodynamic therapy  398–399

radiotherapy  399–402
topical/systemic retinoids  413–414
transplant/immunosuppression-related  395

Kaposi’s sarcoma-associated herpes
virus (HHV8)  396, 415

keratolytics, chronic plaque psoriasis  229
keratosis, actinic (solar) see actinic (solar)

keratoses
kerion  485
ketoconazole

athlete’s foot  437, 439
candidiasis  492, 494
mycetoma  503, 504
onychomycosis  442, 443
seborrhoeic dermatitis  223
tinea capitis  470–471, 472

RCTs  474–481
ketoconazole cream/shampoo

cutaneous candidiasis  493
infected atopic eczema  208
seborrhoeic dermatitis  220, 221
tinea capitis  485

khellin, vitiligo  547
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Koebner phenomenon  227, 545
kojic acid  561

language bias  52
laser therapy

actinic (solar) keratoses  374–375
Bowen’s disease  375
cutaneous lupus erythematosus  613
melasma  563
venous ulcers  596–597

left ventricular ejection fraction (LVEF)  411
leg ulceration see venous ulcers
lentigo maligna, management  304–306
lentigo maligna melanoma, management  304–306
levamisole

erythema multiforme  676
sarcoidosis  667

Levulan Kerastick topical solution  382
lice, head see head lice
lichen planus  253–262, 261

background  253–254
cutaneous  253, 254–257

ciclosporin  256
corticosteroids  254
griseofulvin  256–257
photochemotherapy  255–256
retinoids (oral)  254–255

oral  253, 257–260
photochemotherapy  260
retinoids  258–259
systemic corticosteroids  258
topical ciclosporin and tacrolimus  259–260
topical corticosteroids  257, 258
topical therapies v corticosteroids  260

lincomycin, acne vulgaris  99
lindane products  518

head lice  526
scabies  516–518, 519, 521

liquid nitrogen see also cryotherapy
wart treatment  425–426

liquid paraffin, infected atopic eczema  208
literature searches see information sources, searching
lithium succinate, topical, seborrhoeic

dermatitis  221–222
liver biopsy, in psoriasis, after methotrexate  240
liver toxicity, methotrexate and  240
LN2974, atopic eczema  161
Locoid C, infected atopic eczema  200, 207–208
loratadine

acute urticaria  266
atopic eczema  160

lupus erythematosus  605
cutaneous see cutaneous lupus erythematosus 

lupus panniculitis  605
lupus pernio  659, 661, 667–668

laser therapy  668–669
topical corticosteroids  669

lymecycline

acne vulgaris  103
papulopustular rosacea  121

lymph nodes, elective dissection in melanomas  306
lymphocytopenia  242
lymphoma

cutaneous T-cell see cutaneous T-cell
lymphoma (CTCL) 

dermatomyositis and  628

macro-costing  70
Malassezia furfur 219
malathion

head lice  526, 527
scabies  517

malignancy, risk in dermatomyositis  622–628
malignancy-associated myositis  629
malignant melanoma see melanoma, malignant
MAMI (melasma area and melanin index)  554
Maryborough Trial  293
MASI score (melasma)  554
masking (blinding) of interventions  58
masoprocol  379, 383–384
maxacalcitol, chronic plaque psoriasis  229
mechlorethamine, mycosis fungoides  350–351,

353, 361
meclocycline  101

acne vulgaris  100, 102
medical publications

bias  51–52
primary journals  42–43
of RCTs, limitations  62
reporting of trials  29–30
searching strategies see information

sources, searching 
secondary journals  42
unpublished data and “cheating”  708–709

Medicare Provider Analysis and Review (MEDPAR)
database  70

Medline  13, 28, 39, 51
contents/extent  39
Embase comparison  42
indexing of articles and problems  40
as information source for systematic reviews  51
result comparison with “hand searching”  29
searches  39–42

Boolean topic searches  40
examples  41–42
filters  41
hazards of “quick” searches  51
limitations  39, 51
specificity  40, 41
textword v MeSH  39–40
truncation  40

use of structured questions  36–37
vendors  39

Medline Re-Tagging project  29
melagenine, vitiligo  548
melanoma, malignant
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ABCD rule  280
adjuvant therapy  307–308
age-standardised rates  273
AJCC staging  306
dermatoscopic diagnosis  280–281
diagnostic features  301–302
diagnostic incisional biopsy  302–303
early detection, diagnosis and

treatment  279–280
education campaigns  276
elective lymph node dissection  306
excisional surgery  302–303
incidence  273, 274
in situ 304
interferon alfa-2b  307, 308
localised  301–311

background  301–302
metastatic  307, 311–315

combination chemotherapy  312
hormonal therapy  312–313
immunotherapy  313
palliative therapy  311
systemic therapy  311–312

mortality and morbidity  273, 276
pigmented lesion clinics and  280
prevention  290

multistrategy interventions  294–296
secondary  278, 279
by sunscreen use  287–292

retinol levels and  278
risk, naevus count as indicator  291
risk factors  274
risk with contraceptive pill  279
risk with PUVA therapy  231
screening v no-screening strategy  72
sentinel lymph node biopsy  306–307
surgery, excision margins  303–304
survival rates  279, 311, 312
vaccine therapy  307

Melanoma and Skin Detection and Prevention
programme (US)  295

melanotropin analogues  549
melasma  552–567

case scenario  554–555, 555, 564
pregnancy  552, 553
preventive interventions  554–555
therapeutic interventions

azelaic acid  558–559
childbearing women  555
combined therapies  561–563
ethnic variations  557
glycolic acid  560–561
hydroquinone  553, 556, 558–559, 559–560
implications  564–565
laser therapy  563
in men  564
miscellaneous  563–564
non-childbearing women  555–564

topical corticosteroids  556
topical retinoids  557–558

melasma scoring indexes  554
melatonin, sarcoidosis  667
mepacrine, sarcoidosis  667
MeSH searching  39–40
meso-nordihydroguariaretic acid

(masoprocol)  379, 383–384
meta-analyses  708 see also systematic reviews

advantages and limitations  44, 49
adverse drug reaction incidence  64
conditions required to be met  53
critical appraisal of  49–55
definition  44, 49
discrepancies from results of large trials  49
in hierarchy of evidence  44
robustness  54
systematic reviews comparison  44, 49

methanthelinum bromide  693–694
methenamine aqueous solution, palmar

hyperhidrosis  692–693
methotrexate

acrodermatitis continua of Hallopeau  247
adverse effects  240–241, 649
chronic palmoplantar pustular psoriasis  247
chronic plaque psoriasis  239–241

ciclosporin v 237, 240
cutaneous lupus erythematosus  610–611
dermatomyositis  628, 629, 630, 631
hand eczema  134, 135
mycosis fungoides/Sezary syndrome  362–363
pemphigus  649
sarcoidosis  663–664

methoxsalen, vitiligo  546, 547
methoxyphenol  549
5-methoxypsoralen  233
7-methoxypsoralen, PUVA, hand eczema  137
8-methoxypsoralen, PUVA, chronic plaque

psoriasis  233, 234
methylprednisolone

acute erythema multiforme  674–675
bullous pemphigoid  640
dermatomyositis  630, 635
intravenous, severe alopecia areata  583–584
intravenous pulse, pemphigus  651–652
Stevens-Johnson syndrome (SJS)  680

methylprednisolone acetate, perioral dermatitis  128
meticillin-resistant Staphylococcus aureus (MRSA)  197
metronidazole

acne vulgaris  100, 102
papulopustular rosacea  118, 119–121
perioral dermatitis  125–127, 131

metronidazole gel, seborrhoeic dermatitis  222
miconazole, athlete’s foot  437–438, 438
miconazole-hydrocortisone

impetigo  432, 433
infected atopic eczema  208
seborrhoeic dermatitis  221
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miconazole nitrate, topical, cutaneous
candidiasis  494

miconazole vaginal cream, candidiasis  495
micro-costing  70
Microsporum 469, 470, 472, 474–481
Microsporum canis 469, 473, 482, 483, 484
Microsporum ferruginieum 473
mineral supplements, venous ulcer

management  595–596
minigrafting, vitiligo  548–549
minocycline

acne vulgaris  99, 101, 103, 104
sarcoidosis  665

minoxidil
androgenetic alopecia

men  572–573
women  79, 574–575

patchy alopecia areata  579, 581
topical, alopecia areata in children  585, 586

Mohs’ micrographic surgery
basal cell carcinoma  327
lentigo maligna  305
squamous cell carcinoma  319–320

mometasone furoate, atopic eczema  152, 154, 172
monobenzone  549
monochloroacetic acid, wart treatment  424
monoclonal antibodies, therapeutic, mycosis

fungoides  359–360
monosulfiram, scabies  519
mosquito bites, treatment  534–535
motivation, patient  5–6, 28
motretinide, acne vulgaris  93
mupirocin

impetigo  432–433
topical, cutaneous candidiasis  493

mycetoma  503–504
mycophenolate mofetil

dermatomyositis  629, 634
pemphigus  655–656

Mycoplasma pneumoniae 675, 678
mycoses see fungal infections
mycosis fungoides/Sezary syndrome  344

antibody and toxin therapies  359–360
chemotherapy

combination  364–366
myeloablative, with stem-cell transplant  365–366
single-agent  362–364

erythrodermic  345, 347
extracorporeal photopheresis  356–357, 362
future recommendations  366
immunotherapy  354–358 see also interferon alfa  
phototherapy  352–354
PUVA photochemotherapy  353–354, 358
radiotherapy  360–361
stages (plaque/patch or tumour)  344
systemic retinoids  358–359
TNM classification/staging  345, 346–347
topical therapy  350–352

carmustine (BCNU)  351–352
corticosteroids  350
mechlorethamine  350–351, 353, 361
peldesine (BCX-34)  352
retinoids  352

total skin electron beam  350–351, 357,
361–362, 364

myelosuppression, methotrexate causing  240

N-acetylcysteine (NAC)  681–682
naevi

benign v melanoma detection  280
counts, indicator of melanoma risk  291

naftifine, athlete’s foot  437
nail lacquers, onychomycosis  442
nails, fungal infections see onychomycosis
Nambour Skin Cancer Prevention Trial  292
nappies, for atopic eczema in children  192–193
natamycin, house dust mite reduction  180
National Eczema Association for Science

and Education  20, 23
National Eczema Society (UK)  19, 20, 23, 28
National Guideline Clearinghouse  43
National Health Service (NHS), R&D  20–21
National Library of Medicine  29, 39
natural therapy  82
nausea and vomiting

liposomal daunorubicin causing  411
methotrexate causing  240

NBUVB (narrow band UVB)
chronic plaque psoriasis  230, 231–232, 234
mycosis fungoides/Sezary syndrome  353
polymorphic light eruption  700
severe atopic eczema (adults)  213, 215, 216
vitiligo  547

negative studies
interpretation  61
minimisation of impact  62

neomycin
infected atopic eczema  199, 200

topical steroids with  206, 207
topical, impetigo  432

Neoral, chronic plaque psoriasis  236–237
nettle rash see urticaria, acute
neutropenia, chemotherapy causing  411
nevirapine  684–685
NHS Economic Evaluation Database  26
nickel allergy, hand eczema  139–141
nickel-chelating compounds  140
nicotinamide

acne vulgaris  100
bullous pemphigoid  641
pemphigus  655

Nikolsky’s sign  678
nitrofurazone, scabies  519
nitrogen mustard (mechlorethamine),

mycosis fungoides  350–351, 353, 361
number needed to treat (NNT)  53, 68, 80–81
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nutrients, effects in seborrhoeic dermatitis  223
nystatin

candidiasis prophylaxis  492, 493
infected atopic eczema  200
topical, cutaneous candidiasis  493

nystatin pastilles, oropharyngeal candidiasis  494

objective outcomes  59
observational studies  66
ochronosis  553
odds ratio  66
oestrogens, androgenetic alopecia in women  575
Oilatum Plus, infected atopic eczema  203
omega-3 fatty acids, guttate psoriasis  243
onychomycosis  441–468

background  441–443
fingernail  443–444, 444

treatment and trials  443, 444, 445
Medline search example  39, 40, 41–42
systemic treatment  443–460

continuous itraconazole  445, 446, 448, 455–458
continuous terbinafine  444, 445, 446, 448, 450
fluconazole  445, 447, 458, 459
griseofulvin  443–444, 445, 448
pulse itraconazole  445, 447, 449, 450, 452–455
pulse terbinafine  449, 450–452

toenail  444, 446
oral contraceptives, melasma and  555
ornithine supplement, Stevens–Johnson

syndrome  683
outcome measures, for clinical trials  59
outdoor workers, skin cancer prevention  294–295
over-the-counter products  4–5

antifungals  437, 438, 439
OVID, Medline database searching  41
oxandrolone, Stevens–Johnson syndrome  683
oxyphenbutazone, sarcoidosis  661
oxytetracycline

acne vulgaris  102, 104–105
papulopustular rosacea  118
perioral dermatitis  128–129

p53 gene mutations, skin cancer and  274, 317
paclitaxel, Kaposi’s sarcoma  405
Pain-Track, atopic eczema  162
Panel on Cost-effectiveness in Health and

Medicine  73–74, 74
papulopustular rosacea see rosacea, papulopustular
paracoccidioidomycosis  508
paraneoplastic pemphigus  643
PASI scores  79
patch testing  699
patients

application of evidence to  14, 22, 76–84
adult therapy for children  77
adverse events  81–82
aggregate data limitations  78, 81
do outcomes make sense?  76, 79–80

failure of treatment  83
groups v individuals  78
“ideal patient” effect  77
magnitude of treatment effects  80–81
questions to consider before  76–77
risk communication/evaluation  82
scale sensitivity and number  79–80
similarity of study participants  76–79
values of patient  82–83

communication gap with dermatologists  16
generalisation of studies to  76–77
preferences, clinical research limitation  5–6
values and belief models  82–83

patient support groups (PSGs)  18, 19, 20
pediculicides  526, 527
Pediculus capitis see head lice
pegylated liposomal doxorubicin (PLD)  407, 411, 412
peldesine (BCX-34), mycosis fungoides  352
pemphigoid, bullous see bullous pemphigoid
pemphigus  643–658

anti-inflammatory therapy  653–655
immunosuppressives with corticosteroids  646–651
intravenous immunoglobulin  652, 653
intravenous pulse corticosteroids  651–653
mycophenolate mofetil  655–656
oral prednisolone, dosing  644–646
plasmapheresis  652–653
tetracycline  654–655

pemphigus foliaceus  643, 647
pemphigus vulgaris  643, 645, 647, 650, 651
penicillin, impetigo  433
Penicillium marneffei 501
pentoxifylline, venous ulcers  593–594
perioral dermatitis  125–131

antibiotics
other agents with  128, 129, 130
systemic  127–129
topical  129–131

background  125
combination therapy  127, 128, 129, 130
metronidazole  125–127, 131 see also

metronidazole  
peripheral neuropathy, liposomal daunorubicin  411
permethrin

head lice  526, 527
papulopustular rosacea  119
scabies  516–518, 521

“per protocol” analysis  58
personal experience  709

in application of evidence to patient  82–83
in hierarchy of evidence  46

pharmaceutical companies
funding of research  20
unpublished data  708

pharmacoeconomic studies
advantages/disadvantages  71
critical appraisal  70–75
time course  74
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pharmacoepidemiology  65–67
methods  65

phenothrin, head lice  527, 528
phenylalanine, vitiligo  547
phenytoin, cutaneous lupus erythematosus  611
photoageing, risk with PUVA therapy  231
photochemotherapy see also PUVA therapy

chronic palmoplantar pustular psoriasis  245
chronic plaque psoriasis  230–244
cutaneous lichen planus  255–256
extracorporeal, oral lichen planus  260
mycosis fungoides  353–354, 354
oral lichen planus  260
polymorphic light eruption  700
severe atopic eczema in adult  211
vitiligo  546–547

photodermatoses, idiopathic  698–702
photodynamic therapy (PDT)

actinic (solar) keratoses  382
basal cell carcinoma  330–332
Bowen’s disease  382–383
Kaposi’s sarcoma  398–399
warts  426–427

Photofrin photodynamic therapy, Kaposi’s
sarcoma  398–399

photopheresis, extracorporeal, mycosis
fungoides  356–357, 362

photosensitivity disorders  698–702
phototesting  699
phototherapy

chronic plaque psoriasis  230–244
PUVA or UVB with topical therapy v 235

mycosis fungoides/Sezary syndrome  352–354, 364
prophylactic, in photodermatoses  700
sarcoidosis  669
severe atopic eczema in adult  211
vitiligo  546–547

phototypes, skin  553
pigmentation disorders  543–567 see also

melasma; vitiligo
pigmented lesion clinics  280
pilosebaceous duct (PSD), acute vulgaris  87
pimecrolimus (ascomycin), topical  175

adverse effects  176
betamethasone valerate with/v 175–176, 176

atopic eczema (moderate severity)  173, 175–179
continuous v intermittent use  177
RCTs  175–176
topical tacrolimus v 177

FDA approval  176
Pityrosporum spp.  219
placebo, use in RCTs  6
plasmapheresis

bullous pemphigoid  641
dermatomyositis  632
pemphigus  652–653
Stevens-Johnson syndrome  681

plastic surgery, sarcoidosis  668–669

pneumocystosis  685
“point estimate”  53
polymorphic light eruption (PLE)  698–702

HLA class II typing  699, 701
prognosis for resolution  699–700

polymyositis  622
polypeptide ascorbate complex  561
pork fat  519
porphyria  699
positive studies, enhancement of impact  62
postgraduate medical training, skin cancer

diagnosis  281
potassium hydroxyquinoline sulphate,

impetigo  432, 433
potassium iodide solution

erythema multiforme  676
sporotrichosis  506

potassium permanganate, infected atopic
eczema  202, 209

povidone-iodine cleanser, acne vulgaris  90, 92
povidone-iodine shampoo, tinea capitis  487
povidone-iodine solution

impetigo  432
infected atopic eczema  204

prednicarbate
infected atopic eczema  201, 207–208
moderate atopic eczema  153

prednisolone methylsulphobenzoate,
bullous pemphigoid  640

prednisolone/prednisone
acute erythema multiforme  674–675
acute urticaria  264, 266, 267–268
alopecia areata (severe chronic)  582–583,

583–584
dermatomyositis  629, 630, 631, 633
mycosis fungoides/Sezary syndrome  364, 365
oral lichen planus  258
pemphigus  644–646, 647, 649–650, 651

gold with  654
mycophenolate mofetil with  655–656

perioral dermatitis  128
polymorphic light eruption  700–701, 701
sarcoidosis  661, 664
severe atopic eczema in adult  211
Stevens–Johnson syndrome  680

pregnancy, melasma  552, 553, 555
procollagen, type III  240–241
propantheline bromide, palmar

hyperhidrosis  692–693
Propionibacterium acnes 87

antibiotic resistance  96, 103, 105
propylene glycol, topical, seborrhoeic dermatitis  222
pseudocatalase, vitiligo  548
psoralen(s)

natural sunlight with, chronic plaque psoriasis  234
in sunscreens  290
types  233
vitiligo  546
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psoriasis  10–11, 226–252
background  226–227
chronic palmoplantar pustular  226, 244–247, 248 

see also PUVA therapy  
ciclosporin  246
miscellaneous therapies  247
photochemotherapy (PUVA)  244, 245
RePUVA  245–246
systemic retinoid monotherapy  244–245
tetracyclines  246
topical corticosteroids  244

chronic plaque (limited stable)
emollients and occlusive dressings  228–229
keratolytics  229
summary  247–248
vitamin D analogues  229–230

chronic plaque (severe)  230–244 see also
BBUVB; NBUVB; PUVA therapy; retinoids  

azathioprine  242
balneophototherapy  231, 232
ciclosporin  236–237
fumarates  241–242
heliotherapy  231, 232
hydroxyurea  241
methotrexate  10–11, 239–241
methotrexate v Goeckerman therapy  73
phototherapy and photochemotherapy  230–244
PUVA or UVB v topical therapy  234–235
remission maintenance  231, 232
sulfasalazine  242–243
summary  247–248
systemic retinoids  237–239

definition and types  226
guttate  226, 243–244, 248

antibiotics  243
omega-3 fatty acids  243
tonsillectomy  243, 244

pathogenesis  10
systematic reviews  39

Psoriasis Association (UK)  19, 23
Psoriasis Task Force, American Academy of

Dermatology  240
psychological interventions, atopic eczema  193–196
psychosocial aspects, skin disease  17–18
publication bias  51–52
PubMed Clinical Searches  42
purine analogues, mycosis fungoides  363–364
PUVA therapy see also photochemotherapy

alopecia areata (patchy)  580–581
bath, chronic plaque psoriasis  233
chronic palmoplantar pustular psoriasis  244, 245
chronic plaque psoriasis  230, 234, 235, 238
erythema multiforme  675
hand eczema see hand eczema 
lichen planus (cutaneous)  255–256
mycosis fungoides/Sezary syndrome  353–354, 358
oral, chronic plaque psoriasis  233
risks associated  231, 235, 547

sarcoidosis  669
seborrhoeic dermatitis  222–223
UVA therapy v 136
UVB irradiation v 137
vitiligo  546–547

pyoderma faciale  116, 119
pyrethroids, head lice  526
pyridoxine, seborrhoeic dermatitis  222

quality, of RCTs  56
criteria derived from research  56–59
scales  59

quality-adjusted life-years (QALYs)  72
quality of information  13–14

appraisal, consumer involvement  22
rating system, perioral dermatitis trials  125, 126

questions, clinical see under critical appraisal
quinacrine, cutaneous lupus erythematosus

607–608, 608

Radiation Therapy Oncology Group scoring
system  401

radioimmunoconjugate (90Y-T101)  360
radiotherapy

actinic keratoses  375–376
basal cell carcinoma, cryotherapy v 328–329
Bowen’s disease  375–376
hand eczema  135
Kaposi’s sarcoma  399–402
lentigo maligna  305
lentigo maligna melanoma  305
mycosis fungoides/Sezary syndrome  360–361, 364

total skin electron beam  350–351, 357,
361–362, 364

random effects models  53
randomisation

code generation  57
concealment from recruiters  57
drop outs after  58
generation/concealment, adequacy  56–58
interference in, motives for  57
need to account for all randomised people  58–59

randomised controlled trials (RCT)  5, 46, 705
agenda for future trials  707–708
application of evidence to patients see patients 
blinding (masking) of intervention  58
Cochrane Collaboration electronic searching for  28
Cochrane’s views  24
confidence intervals and  706
criteria for good trials v bad  56–62

empirical criteria  59–62
environment for trial  61
interpretation of negative results  61
randomisation generation/concealment  56–59
sponsorship  61–62
statistical analyses  60
wrong tests or testing wrong outcomes  60–61

critical appraisal  56–63
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data dredging and  60
detection of adverse events and  67
disease definition for  59
dropout problem  7
as gold standard  46
group similarity for baseline differences  60
limitations  64–65
magnitude of results  80–81
negative studies, minimisation of impact  62
outcomes and scales used  59, 79–80
overreliance on  709–710
participant similarity to patients  76–79
patient recruitment  20
placebo use  6
positive studies, enhancement of impact  62
quality, validity and bias  56
report criteria  29
reporting limitations  62
sample size  64
searching for reports  28–29 see also

information sources  
self-control design  6–7
small, value of evidence from  47
subgroups in studies  78
systematic reviews of see systematic reviews 
treatment allocation, generation/concealment  56–58
web-based register of trials  29–30

ranitidine, acute urticaria  265, 267
ravuconazole, onychomycosis  441, 442–443
Raynaud’s and Scleroderma Association

(UK)  19, 20, 23
Raynaud’s phenomenon  613
reductionism, threat  708
relative risk  66
renal impairment, methotrexate and  240
RePUVA

chronic palmoplantar pustular psoriasis  245–246
chronic plaque psoriasis  234, 238

research see clinical research
retinoic acid

hand eczema  138
topical, oral lichen planus  258

9-cis-retinoic acid (oral), hand eczema  138
13-cis-retinoic acid (oral), mycosis fungoides  358
retinoids, cancer prevention  278
retinoids, systemic (oral)

actinic (solar) keratoses  385
adverse effects  238–239, 255
Bowen’s disease  385–386
chronic palmoplantar pustular psoriasis,

monotherapy  244–245
chronic plaque psoriasis  234, 237–239

calcipotriol with  238
ciclosporin v 238
fish oil with  238
PUVA v 234, 238
topical corticosteroids with  238
UVB or PUVA with  234, 238

cutaneous lichen planus  254–255
cutaneous lupus erythematosus  611
hand eczema  138
Kaposi’s sarcoma  413–414
mycosis fungoides  358–359
oral lichen planus  258–259
seborrhoeic dermatitis  223
teratogenicity  239

retinoids, topical
acne vulgaris  93–94, 105
actinic (solar) keratoses  378–379
adverse effects  94
hand eczema  138
Kaposi’s sarcoma  413–414
melasma  557–558
mycosis fungoides  352

Rhizomucor infection  509
Rhizopus infection  509
ricin-labelled anti-CD5 immunoconjugate

(H65-RTA)  360
rilmenidine, papulopustular rosacea  119
ringworm see athlete’s foot; tinea capitis
risk

communication of  82
evaluation  82
excess  67
magnitude, assessment  67–68

risk difference  67
risk estimates  67
Ro 14-9706  378–379
Rochester Epidemiology Project (US)  316
rodent ulcer see basal cell carcinoma
rosacea, lymphoedematous  115
rosacea, papulopustular  115–124

background  115–117
combination therapy (oral and topical)  119
systemic treatments  117–119

ampicillin  117
azithromycin  118
clarithromycin  117, 117–118
doxycycline  117
isotretinoin  119
metronidazole  118
rilmenidine  119
tetracycline  117

topical therapy  119–122
azelaic acid  119, 121
benzoyl peroxide  122
clindamycin lotion  122
metronidazole  119–121
sulphur  121
tretinoin/isotretinoin  121–122

rutinoids, venous ulcer management  596

SADBE see squaric acid dibutyl ester (SADBE)
safety of medical interventions, assessment  64–69

data sources for  64–67
for individual patients  67–68
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Salford Database of Psoriasis Trials  227
salicylic acid

acne vulgaris  96–98
adverse effects  96
chronic plaque psoriasis  228, 229
scabies  519
wart treatment  424–425, 425, 427

salvia, hyperhidrosis  692, 695
sample size, RCTs  64
Sandimmun, chronic plaque psoriasis  237
sarcoidosis, cutaneous  659–672

case scenario  660
non-oral treatments  667–669

flashlamp pulsed dye laser therapy  667–668
phototherapy  669
plastic surgery  668–669
topical/intralesional corticosteroids  669

oral treatments  660–667
allopurinol  665–666
antimalarials  661, 662–663
isotretinoin  666–667
methotrexate  663–664
steroids  660–662
tetracyclines  665
thalidomide  664–665

Sarcoptes scabiei 515
scabies  515–524

oral treatment  520–522
topical treatment  516–520

insecticide-based products  516–518
non-insecticide-based acaricides  518–520

scales, in dermatology  79–80
scalp ringworm see tinea capitis
schools, sun-protection policies  277–278
SCORTEN scoring system  679
searching, for trial reports see information

sources, searching
seborrhoeic dermatitis  219–225, 491

background  219–220
systemic treatment  223
topical treatment  220–223

antibacterials  222
antifungals  220–221
benzoyl peroxide  222
corticosteroids  221
lithium succinate  221–222
propylene glycol  222

ultraviolet light  222–223
sebum production, reducing, seborrhoeic

dermatitis treatment  223
selenium sulphide shampoo

seborrhoeic dermatitis  220
tinea capitis  485, 486

self-care, education and information
for  18–19

self-examination, melanoma detection  279
self-help groups  19
sentinel lymph node biopsy, melanomas  306–307

sertaconazole
cutaneous candidiasis  493
vulvovaginal candidiasis  495

Sezary syndrome  344, 345 see also mycosis
fungoides/Sezary syndrome

survival  347
shampoos

head lice  526
seborrhoeic dermatitis  220
tinea capitis  485, 486, 487

skin, artificial  594, 595
skin atrophy, topical corticosteroids causing  154
skin cancer  273–275 see also individual types of
cancer

diagnosis, postgraduate medical training and  281
early detection, diagnosis and treatment  279–280
non-melanocytic, epidemiology  273, 274
risk factors  274

skin cancer prevention  273–284
implications for practice  281–282
primary  295–296

aims  274–275
clothes/hats or shade  275–276, 277, 295
education campaigns  276
education/information interventions  276–277
health policy/community interventions  277–278
sunscreens see sunscreens 

secondary  278–281
aims  275
chemoprevention  278–279

Skin Care Campaign  20, 23
skin cleansers

acne vulgaris  89–92, 105
impetigo  432

SKINDEX  148
skin diseases

common disorders  4
number  3–4
prevalence  4
rare, clinical research limitations  5
visible nature  3, 17–18

skin failure  3
skin grafting/epidermal cells

artificial grafts  594, 595
autologous cultured method, vitiligo  549
autologous non-cultured method, vitiligo  548–549
cultured keratinocyte allografts  594–595
split-thickness  548, 594
types  594–595
venous ulcers  594–595
vitiligo  548–549

skin phototype  553
skin thinning

topical corticosteroids causing  154
topical tacrolimus causing  172

SLEDAI score  613
“Slip, Slap, Slop” campaign  295
soaps, acne vulgaris treatment  89, 90–91, 92

734

Evidence-based Dermatology



social effects, of skin disease  17
sodium sulfacetamide, papulopustular rosacea  121
Solareze  384
solar keratoses see actinic keratoses
solasodine glycosides  335, 384
Specialised Skin Register  28, 30
sponsorship in trials  61–62
sporotrichosis  505–506
squamous cell carcinoma (SCC)  273, 316–323

background  316–318
localised invasive, therapeutic interventions

318–322
cryotherapy  321
electrodesiccation and curettage  320
miscellaneous treatments  322
Mohs’ micrographic surgery  319–320
surgical excision  318–319

metastases  317
precursor lesions  293, 371
prevention/risk reduction

multistrategy interventions  294–296
secondary prevention  279
by sunscreens  292–294

risk factors  316
risk with PUVA therapy  231, 235
solar keratoses as marker  293

squaric acid dibutyl ester (SADBE)
alopecia areata in children  585–586
patchy alopecia areata  579–580
severe alopecia areata  584

Staphylococcus aureus
atopic eczema infection  196, 197
impetigo  431
meticillin-resistant (MRSA)  197

statistical analyses  53, 54, 60
Steering Group, Cochrane  25
stem-cell transplantation, mycosis

fungoides  365–366
steroid-sparing agents  629, 663
Stevens–Johnson syndrome (SJS)  673, 678–687

causative drugs  678
proving drug culpability  684
rechallenge with  684–685
withdrawal  679

ciclosporin  681
corticosteroids  679–680
cyclophosphamide  681
early referrals  682–683
intravenous immunoglobulins  680–681
miscellaneous therapy  682
plasmapheresis  681
specific therapy  679–682
supportive care  683
symptomatic treatment  682–684

streptococcal infection, psoriasis and  226, 243
streptococci, beta-haemolytic, atopic eczema  196
Streptococcus pyogenes, impetigo  431
structured questions, answers  13

subacute cutaneous lupus erythematosus (SCLE)
605 see also cutaneous lupus erythematosus
antimalarial treatment  607
retinoids  611
thalidomide  611–612

suction blister epidermal grafting  548–549
sulconazole, impetigo  432
sulfamethoxazole  685
sulfasalazine, chronic plaque psoriasis  242–243
sulindac, oral  381
sulphonamides, mycetoma  504
sulphones, mycetoma  504
sulphur lotion

papulopustular rosacea  121
perioral dermatitis  128

sulphur ointment, scabies treatment  519
sulphur/salicylic acid cleanser, acne vulgaris  90, 92
Sun Awareness campaign (Canada)  295
Sun Awareness Guidelines  277
sunburn  286

melanoma risk factor  274
protection see sunscreens 

sunlight see also ultraviolet light
chronic plaque psoriasis therapy  231
intermittent exposures, skin cancer risk  274
protection strategies  274–275, 294–296

clothing/hats or shade  275–276
skin cancer prevention  274, 275–278
sunscreens see sunscreens 

protective effects in erythema multiforme  675
psoralens with, chronic plaque psoriasis  234
seborrhoeic dermatitis therapy  222
squamous cell carcinoma and  316

sun-protection factor (SPF)  285, 286
sunscreens  285–300

basal cell carcinoma risk reduction  292–294,
294–296

cutaneous lupus erythematosus  613
development and SPF rating  285
drawbacks  286–287
future research  296
increased risk of melanoma and  286, 290–291
intended v actual SPFs  286
melanoma prevention  287–292, 294–296
melasma management  555, 559, 561, 562
multistrategy interventions involving  294–296
as primary prevention tool and

paradoxes  286, 290
skin cancer incidence reduction  285–300
squamous cell carcinoma risk reduction  292–294,

294–296
testing and regulations  285–286

SunSmart Campaign  276
surgery

axillary hyperhidrosis  691–692
basal cell carcinoma  326–327, 328, 330
Bowen’s disease  377–378
cutaneous lupus erythematosus  613
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lentigo maligna  305
lentigo maligna melanoma  305
mycetoma  503–504
palmar hyperhidrosis  694–695
squamous cell carcinoma  318–319
vitiligo  548–549

surrogate outcome measures  11
surveillance, adverse reactions  65, 709
sweating, excessive see hyperhidrosis, focal
Swedish Melanoma Study Group  304
swimming pools, sun protection

interventions  294–295
sympathectomy

adverse effects  695
axillary hyperhidrosis  691–692
palmar hyperhidrosis  694–695

systematic reviews  50
advantages  705
benefits to dermatology  26–27
in Cochrane Library 38
conceptual homogeneity concept  53
critical appraisal of  49–55
definitions  44, 49
editorial process  27
hazards of “quick” searches  51
in hierarchy of evidence  44
limitations  7
magnitude of the difference  52–53
Medline and Embase as sources  51
meta-analyses comparison  44, 49
precision of estimate of differences  53
publication bias  51–52
reviewer number  52
sources of evidence  50
statistical analyses  53, 54
steps in process of  49

clear questions  50
conclusions  54
data abstraction  52
information searches  50, 51
pooling of results  52–54

systemic lupus erythematosus (SLE)  605

tacalcitol
chronic plaque psoriasis  229, 230
seborrhoeic dermatitis  222

tacrolimus, topical  164
adverse effects  172–173
atopic eczema (moderate severity)  164–175

RCTs (summary)  165–171
topical pimecrolimus (ascomycin) v 177

cost-effectiveness  174
licensing  172
oral lichen planus  259–260

tamoxifen, metastatic malignant melanoma  312
Targretin gel, mycosis fungoides  352
taxanes, metastatic malignant melanoma  312
tazarotene, topical  11

temozolamide, metastatic malignant melanoma
311–312, 313

teniposide, Kaposi’s sarcoma  405
teratogenicity, retinoids (oral)  239
terbinafine

athlete’s foot  437, 438, 439
chromoblastomycosis  507, 508
cutaneous candidiasis  494
onychomycosis  443, 444

continuous therapy  444, 445, 446, 447–449,
448, 450

pulse therapy  449, 450–452
seborrhoeic dermatitis  223
sporotrichosis  506
tinea capitis  471, 472–473, 482–483, 483

RCTs  476–481
terconazole, vulvovaginal candidiasis  495, 496
terfenadine

atopic eczema  158, 159, 162
hymenoptera stings  538

tetracycline
acne vulgaris  92, 99

azelaic acid v 98
clindamycin v 101
dosage  104–105
erythromycin v 101
second-general agents  103
target of therapy  101

bullous pemphigoid  641
chronic palmoplantar pustular psoriasis  246
papulopustular rosacea  117, 119
pemphigus  654–655
perioral dermatitis  127–128

corticosteroids with  128
topical therapy with  127–128

sarcoidosis  665
topical

acne vulgaris  100
impetigo  432
papulopustular rosacea  122
perioral dermatitis  129–130

textbooks
in hierarchy of evidence  47
shortcomings  12

thalidomide
cutaneous lupus erythematosus  611–612
erythema multiforme  676
Kaposi’s sarcoma  406
sarcoidosis  664–665
Stevens-Johnson syndrome  682

therapeutic alliance  16
thiabendazole, scabies  519
thymopentin

intravenous, severe alopecia areata  584
mycosis fungoides  357

thyroid autoantibodies  552
tinea capitis  469–489

adjunctive therapy  487
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inflammatory, corticosteroids  485–486
oral antifungals (children)  470–484, 487

corticosteroids with  485–486
fluconazole  481, 484
griseofulvin  470–472, 472, 473, 483
itraconazole  471, 473, 478, 483–484
ketoconazole  470–471, 472
RCTs  474–481
terbinafine  471, 472–473, 482–483, 483

strategies to reduce spread/re-infection  486–487
topical treatment  484–485

tinea pedis see athlete’s foot
tioconazole, athlete’s foot  437–438
titanium oxide photoprotector  561
TLO-1(narrow-band UVB) see NBUVB

(narrow band UVB)
tocopherol see vitamin E
tolnaftate, athlete’s foot  437, 438
tonsillectomy, guttate psoriasis and  243, 244
topical retinoids see retinoids, topical
topical treatment  5
topoisomerase II inhibitors  362
total-body irradiation (TBI), mycosis

fungoides  365–366
total skin electron beam (TSEB)  361–362

mycosis fungoides  350–351, 357, 364
toxic epidermal necrolysis (TEN)  678–687

see also Stevens–Johnson syndrome (SJS)
tranilast, sarcoidosis  667
TransCyte  684
transplantation

Kaposi’s sarcoma association  395
skin see skin grafting 

Trent Cancer Registry (UK)  325
tretinoin, oral

lichen planus (cutaneous)  255
oral lichen planus  259

tretinoin, topical
acne vulgaris  93–94, 94

antibiotics with  102
azelaic acid v 98, 99
benzoyl peroxide v 94–96
target of therapy  101

actinic keratoses  376, 377, 378–379
melasma  557–558, 561, 562
papulopustular rosacea  121–122

Triadcortyl, infected atopic eczema  200, 207–208
triamcinolone acetonide

intradermal, alopecia areata (severe)  582
intralesional, patchy alopecia areata

578–579, 579
topical, oral lichen planus  258, 260

triamcinolone acetonide cream
adverse effects  154
atopic eczema (moderate severity)  153
chronic plaque psoriasis  229
hand eczema  138
infected atopic eczema  200, 208

triamcinolone hexacetonide, patchy alopecia
areata  579

trichloroacetic acid (TCA)  376–377
Trichophyton spp.  436, 469, 471, 472, 474–481
Trichophyton tonsurans 469, 470, 472, 482, 484
Trichophyton violaceum 470, 472, 473, 483
triclocarban bar, infected atopic eczema  205
triclosan

acne vulgaris  90, 92, 100
infected atopic eczema  203, 208

triethylenetetramine  140, 141
trimeprazine, atopic eczema (moderate severity)  161
trimethoprim-sulfamethoxazole, Stevens-Johnson

syndrome  682, 685
trioxsalen, vitiligo  546
truncation, in searches  40
tubercidin  384, 385
tumour necrosis factor (TNF)-alpha, inhibitor

see thalidomide

UK Task Force on Preventive Care Guidelines  373
ulcers, venous see venous ulcers
ultrasound, therapeutic, venous ulcers  598–599
ultraviolet light see also UVA therapy; UVB therapy

actinic keratoses and  371
protection see sunlight, protection 
seborrhoeic dermatitis  222–223
sensitivity increased by retinoids  94
skin cancer risk  274
sunscreen action  285–286
timing of exposure, squamous cell

carcinoma  292–293
uncontrolled data  12
undecenoic acid, athlete’s foot  437, 438
undecylenic acid, infected atopic eczema  208
Unna boot  592, 593
urea ointment/preparations

atopic eczema  150, 151
chronic plaque psoriasis  228
seborrhoeic dermatitis  222

urinary tract infections, Candida 496
urticaria, acute  263–269

antihistamines  264, 267
background  263–264
corticosteroids  267–268
efficient and safe drugs  264–269
famotidine v diphenhydramine  61, 264, 267
miscellaneous treatments  268
prednisolone  264
prevention  268
RCTs summary  265–266

“user of health services”  16
UVA1 phototherapy

cutaneous lupus erythematosus  613
high-dose, mycosis fungoides/Sezary

syndrome  353
UVA therapy

chronic plaque psoriasis  228, 230
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severe atopic eczema in adults  213, 214, 215
sunbed, chronic plaque psoriasis  232

UVB irradiation, absorption, salicylic acid effect  229
UVB therapy

chronic plaque psoriasis  230
retinoids with  238
topical therapy v 234–235
topical therapy with  235

hand eczema
iontophoresis v 139
PUVA irradiation v 136, 137–138
topical corticosteroids v 136–137

narrow band see NBUVB (narrow band UVB) 
polymorphic light eruption  700
retinoids with, chronic plaque psoriasis  234
seborrhoeic dermatitis  222–223
severe atopic eczema in adults  213, 214

validity of studies  56, 57
venom immunotherapy (VIT), in hymenoptera

stings  535–537
venous ulcers  591–602

case scenarios  592
recurrence risk reduction  599–600
therapies for curing  592–599

compression  592–593
intermittent pneumatic compression  597–598
laser therapy  596–597
pentoxifylline  593–594
skin grafting  594–595
ultrasound  598–599
vitamins and minerals  595–596

very-low-birthweight infants, candidiasis
prophylaxis  491

VICOP-B regimen, mycosis fungoides/Sezary
syndrome  364

vinblastine, Kaposi’s sarcoma  399, 403, 405
vinca alkaloids

Kaposi’s sarcoma  405
mycosis fungoides/Sezary syndrome  362

vincristine see also ABV chemotherapy
Kaposi’s sarcoma  399, 404, 406, 410
mycosis fungoides/Sezary syndrome  364, 365

vinorelbine, Kaposi’s sarcoma  406
vitamin A, intake, skin cancer secondary

prevention  278
vitamin C (ascorbic acid)

melasma  563–564
Stevens-Johnson syndrome  683
venous ulcer management  595–596

vitamin D, sunscreen effect  286
vitamin D analogue, topical, chronic plaque

psoriasis  229–230
vitamin E (tocopherol)

cutaneous lupus erythematosus  612
melasma  563–564

vitamin supplements, venous ulcer
management  595–596

vitiligo  545–551
case scenarios  546
cognitive behavioural therapy  548
depigmentation therapy effects  549–550
medical treatment  546–548

corticosteroids  548
miscellaneous  548
photochemotherapy  546–547
phototherapy  546–547

surgical treatment  548–549
Vitiligo Society (UK)  18, 23, 28

warts (cutaneous)  423–430
local treatments  424–428

contact immunotherapy with DNCB  426
cryotherapy  424, 425–426, 427
intralesional bleomycin  427–428
miscellaneous  428
photodynamic therapy  426–427
salicylic acid  424–425, 425, 427

washing powders, atopic eczema
exacerbation  191–192

wasp stings see hymenoptera stings
wet combing, head lice  527, 529
whey hydrolysate, atopic eczema (moderate

severity)  188
Whitfield’s ointment  485
within-patient studies  6–7
Wood’s light  470, 553, 559
World Health Organization (WHO), International

Drug Monitoring Program  65
World Health Organization Melanoma

Group  303–304, 304

xeroderma pigmentosum  278
x rays, Grenz rays v, hand eczema  135

zidovudine, Kaposi’s sarcoma  414–415
interferon alfa with  403–404

zinc (oral/topical), venous ulcer management  596
zygomycete infections  508
zygomycosis  509
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