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Chairman’s Introduction:
Assessing the value of fusidic acid in dermatology

This supplement covers the contents of a symposium that was held in Vienna, Austria, on 17 May 2007 at the 16"
Congress of the European Academy of Dermatology and Venereology.

Fusidic acid has been a mainstay in the treatment of dermatological infections, particularly those caused by
Staphylococcus aureus, for many years. The aim of the symposium was to present a comprehensive account of the
characteristics, clinical effectiveness and potential for resistance development of fusidic acid, placed in context
with other drugs also used in dermatology. This compilation adds the results of newer studies, not previously re-
viewed, to those of older ones. It is timely, in light of the recent launch of a new fusidic acid/steroid combination
formulation, namely fusidic acid 2%/betamethasone valerate 0.1% lipid cream (Fucicort® Lipid).

The first article, by Dr D. Rigopoulos, presents a brief overview of the value of fusidic acid for controlling S.
aureus. This is followed by a review of the evidence for the clinical efficacy of plain fusidic acid formulations, by
Dr B. Long. I then discuss the role of S. aureus in atopic eczema, highlighting the effects of superantigens released
by the bacterium. The article by Dr T. Chu reviews the use of antibacterial/steroid combination therapy to combat
the “vicious cycle” of dryness of the skin, inflammation and infection that is seen in infected eczema. Finally, Dr
T. Diepgen’s paper reports on an interactive session in which case histories formed the basis for a discussion of
treatment success factors and the importance of patient education.

The costs of this publication have been covered by a grant from LEO Pharma, who also covered the travel costs
of the participants. None of the participating doctors was working as a consultant for LEO Pharma at the time
of the symposium. The articles were written by the participants, with editorial assistance from Watermeadow
Medical.
September 2007
Donald Y. M. Leung
Edelstein Family Chair of Pediatric Allergy-Immunology
National Jewish Medical and Research Center
Denver, Colorado, USA

© 2008 Acta Dermato-Venereologica. ISSN 0365-8341 Acta Derm Venereol Suppl 216
doi: 10.2340/00015555-0385
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1. Fusidic acid: a valuable agent for controlling Staphylococcus

aureus skin infections

Dimitris RIGOPOULOS and Georgios LARIOS

Staphylococcus aureus is a key pathogen in skin and
soft-tissue infections, and controlling it is crucial in

treating these conditions. The principal antibiotics used
for ambulatory treatment of S. aureus skin infections
are beta-lactams, macrolides, aminoglycosides, tetra-
cyclines, mupirocin and fusidic acid. In choosing an

antibiotic, ideally the following characteristics should be
met: adequate antibacterial activity and limited spectrum

of activity, minimal resistance concerns; attainment of
sufficiently high local concentration,; minimal side-effects

and risk of sensitization; and a choice of different for-
mulations. Compared with the other classes, fusidic acid
shows exceptionally good skin penetration through both

intact and damaged skin, enabling it to reach antibacte-
rial concentrations at the site of infection, the incidence
of adverse events and allergic reactions to fusidic acid is
low, and it is available in a wide choice of formulations.

Thus, fusidic acid offers all the properties of an ideal
agent to control S. aureus in skin infections.

INTRODUCTION

The genus Staphylococcus includes more than 30
species and subspecies of Gram-positive bacteria. In
dermatology, a significant member of this genus is the
coagulase-positive S. aureus (from the Latin aurums;
“gold”), discovered in Aberdeen, UK, in 1880 by the
surgeon Sir Alexander Ogston in pus from surgical
abscesses (1). S. aureus is acknowledged as one of the
most important bacterial pathogens of humans, causing
a variety of syndromes, including superficial and deep
pyogenic infections as well as systemic infections.

Skin carriage of coagulase-negative staphylococci is
nearly universal, but this is not the case for S. aureus,
which is carried in the anterior nares by about 35% of
normal individuals. Other sites of resident carriage are
the perineum (20%), axillae (10%) and toe-webs (5%) (2).
Isolation of S. aureus from these sites does not always
indicate infection and therefore does not always require
treatment. On normal skin a small number of S. aureus
cells might be found, usually considered as a contami-
nant derived from a resident carrier site. On the other
hand, colonization is commonly observed in more than
90% of patients with atopic eczema (3).

Skin infections with S. aureus can be classified as
primary or secondary. The main primary cutaneous
infections (on apparently normal skin) are folliculitis,
abscesses, furuncles, carbuncles, impetigo and acute
paronychia. Folliculitis most often represents endo-

© 2008 Acta Dermato-Venereologica. ISSN 0365-8341
doi: 10.2340/00015555-0386

genous infection with S. aureus from a carrier site on the
patient’s own body. Furuncles are acute circumscribed,
pus-filled nodules that evolve from folliculitis due to
S. aureus. Carbuncles are deeper infections, composed
of interconnecting abscesses. Impetigo is normally an
exogenous infection and may occur in epidemics, as
reflected in the term “impetigo contagiosa”. In second-
ary cutaneous infections (arising in pre-existing skin
disease) such as infected eczema, the causative staphylo-
cocci are most often endogenous.

Staphylococci produce disease through their ability
to multiply and spread widely in tissues, or through
producing extracellular substances such as exotoxins
or enzymes. S. aureus produces a range of potential
virulence/pathogenicity factors. Some of these, such
as the haemolysins, esterases, proteases, protein A and
cell wall aggressins, are non-specific. It is probably a
cocktail of these that is responsible for the spectrum
of furunculosis. Inside abscesses, coagulase is produ-
ced from S. aureus and forms a fibrin wall around the
lesion that limits the spread. Within the centre of the
lesion, liquefaction of necrotic tissue occurs, and the
abscess spreads in the direction of least resistance (4).
In bullous impetigo, specific serine proteases, such as
the exfoliative toxins A and B, cause skin splitting at
the stratum granulosum, which results in blisters (5).
Recently, attention has been focused on the Panton—
Valentine leukocidin, which has been epidemiologically
associated with severe cutaneous infections (6). Exo-
toxins produced by S. aureus, such as superantigens, can
cause polyclonal T-cell activation by binding directly
to antigen-presenting cells (7). Normal skin presents no
barrier to superantigens, which can initiate or exacerbate
pre-existing, eczematous lesions (2). Consequently, S.
aureus has been shown to be implicated in the patho-
genesis of various inflammatory skin diseases, such as
atopic eczema (8).

Clearly, controlling S. aureus is crucial in the treat-
ment of skin infections in clinical practice. In choosing
an antibiotic, adequate antibacterial activity is a pre-
requisite. In addition, ideally the following characteristics
should be met: a narrow spectrum of activity, minimal
resistance concerns, attainment of a sufficiently high
local concentration, minimal side-effects (including risk
of sensitization), and a choice of different formulations
in order to improve compliance.

The principal antibiotics used for ambulatory treat-
ment of S. aureus skin infections are the beta-lactams,
macrolides, aminoglycosides, tetracyclines, mupirocin
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and fusidic acid. This article briefly describes their
mechanism of action and reviews each class according
to the characteristics mentioned above. Treatment of
the rare cases of severe infections is not included in
this article, nor is a discussion of clinical efficacy; the
efficacy of fusidic acid is covered in other articles in
this supplement.

MECHANISM OF ACTION

The beta-lactam antibiotics comprise 3 groups of clini-
cally important therapeutic agents: penicillinase-stable
penicillins (e.g. flucloxacillin, dicloxacillin, ampicil-
lin), cephalosporins and carbapenems. They act by
inhibiting bacterial peptidoglycan cell wall synthesis.

The macrolides (e.g. erythromycin, clarithromycin,
azithromycin), lincosamides (e.g. clindamycin), and
streptogramins (e.g. pristinamycin) all inhibit bacterial
protein synthesis by binding to 50S ribosomal subunits
of sensitive micro-organisms. These antibiotic classes
are often grouped together.

The aminoglycosides (e.g. gentamicin, streptomycin,
neomycin), which are generally bactericidal, include
agents that bind irreversibly to the 30S ribosomal sub-
unit and inhibit bacterial protein synthesis.

Tetracyclines (e.g. oxytetracycline, doxycycline,
minocycline) are agents that disrupt the function of 30S
ribosomal subunits and interfere with aminoacyl t-RNA,
binding to an acceptor site on the messenger RNA ribo-
somal complex, to reversibly inhibit protein synthesis.

Mupirocin, a topical antibiotic produced by fermen-
tation of Pseudomonas fluorescens inhibits bacterial
protein synthesis by reversible binding and inhibition
of isoleucyl transfer-RNA synthetase (9).

Fusidic acid belongs to a group of its own, the
fusidanes, isolated from culture media of the fungus
Fusidium coccineum (10). The molecule has a steroid-
like structure, but does not possess any steroid activity
(11). Fusidic acid inhibits bacterial protein synthesis by
interfering with elongation factor G in the translocation
step, the process by which the ribosome moves relative
to mRNA (12, 13).

ANTIBACTERIAL SPECTRUM AND BACTERIAL
RESISTANCE

When treating cutaneous infections, it is important to
choose an agent with an adequate spectrum. However,
the spectrum should not be too broad, as the host’s
own resident commensal flora of the genitourinary and
gastrointestinal tracts could then be affected, possibly
leading to superinfection. Also, the development of
antibiotic-resistant strains is increased when antibiotics
of unnecessarily broad spectrum are used. If the identity
of the pathogen is suspected, an appropriate narrow-
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spectrum drug with high activity against the pathogen
should be preferred as first-line treatment.

Development of resistance towards commonly used
antibiotics is an issue of growing concern. As mentioned
above, when choosing antibiotics in dermatology, it is
important to target the specific bacteria involved in skin le-
sions, thus reducing the risk of developing resistance (11).
The likelihood of spread and the fitness/competitive advan-
tage of the resistant mutant vs. the original strain will vary
depending on the resistance mechanism (plasmid-mediated
or chromosomal), and therefore the concerns associated
with the emergence of resistance will vary too.

Beta-lactams

The beta-lactams are a large group that includes anti-
biotics with narrow or broad spectrums of activity,
active against Gram-positive or both Gram-positive
and Gram-negative bacteria. As about 80% of all S.
aureus strains produce penicillinase (14), the penicil-
linase-resistant penicillins and cephalosporins are the
antibiotics most commonly used to treat methicillin-
susceptible S. aureus (MSSA) infections. Methicillin-
resistant S. aureus (MRSA) is an increasing problem in
many countries. In dermatology outpatients, MRSA is
most likely to pose a risk in closed societies (prisons,
football teams, etc.) (15). Bacterial resistance against
the beta-lactam antibiotics continues to increase at a
dramatic rate. Mechanisms of resistance include not
only production of beta-lactamases that destroy the
antibiotic, but also alterations in or acquisition of novel
penicillin-binding proteins and decreased entry and/or
active efflux of the antibiotic (16).

Carbapenems (imipenem, meropenem) are extre-
mely broad-spectrum, expensive, parenteral beta-lactam
antibiotics with good activity against many bacterial
species, including MSSA (17), but should be reserved
for treatment of life-threatening infections.

Macrolides

The antibacterial spectrum of activity of the macro-
lides includes Gram-positive and Gram-negative cocci,
chlamydia and mycoplasmas. Surveillance data from
a study testing resistance to erythromycin of S. aureus
associated with skin and soft tissue infections (SSTI) in
the USA and Europe show resistance of approximately
20% in outpatients (14). Due to the common binding
site to 50S ribosomal subunits for macrolides, linco-
samide and stretogramins, there can be cross-resistance
between these 3 classes.

Aminoglycosides

The aminoglycosides are active primarily against
Gram-negative aerobic bacteria, but also have some



activity against Gram-positive organisms. Aminogly-
cosides used topically in the treatment of SSTI are gen-
tamicin and neomycin. Neomycin has only moderate
activity against S. aureus and is therefore sometimes
used in combination with other agents. There are con-
cerns about the development of cross-resistance with
other aminoglycosides, including valuable systemic
agents used for severe infections (e.g. tobramycin and
amikacin).

Tetracyclines

The tetracyclines have a broad spectrum of action,
displaying good activity against a wide range of Gram-
positive and Gram-negative bacteria, chlamydiae, and
rickettsiae. However, their general usefulness has been
reduced owing to increasing bacterial resistance. They
are not used widely against S. aureus, but, as there is
relatively low resistance to these agents among MRSA
causing SSTI, they may be used in some countries for
this purpose (18).

Mupirocin

Mupirocin has a narrow bacterial spectrum against
Gram-positive bacteria such as staphylococci and strepto-
cocci. Mupirocin has proven efficient in eradicating
nasal colonization in MRSA patients (19). Proper use
of topical mupirocin over a long period of time in a
hospital setting has not been found to be associated
with increased resistance to the drug (20). On the other
hand, various outbreaks of clonal and plasmid-medi-
ated spread of high-level mupirocin resistance have
been reported after prolonged use in patients (21-23).
Resistance rates averaged 28% in New Zealand in 1999
(23), and a rate of 20% was reported at a US hospital
in 2000 (24).

Fusidic acid

Fusidic acid has a narrow antibacterial spectrum,
mainly against Gram-positive bacteria; in particular,
it has high activity against S. aureus, and has been
shown to be active against both MSSA and MRSA
isolates (25-27).

No cross-resistance with other antibiotics has been
observed, probably due to the unique structure of fusidic
acid (26). Surveillance data for fusidic acid resistance
across the world are scarce, but the risk of resistance
is generally low, although, as for other antibiotics,
the resistance level reported depends strongly on the
patient population and the geographical area. In Europe,
Scandinavia and the UK resistance levels have been
above 10% (28-30). This is primarily due the spread
of a clone in impetigo patients. Data for Sweden show
that the prevalence of the resistant clone peaked in 2002
and has since declined (31). The rest of Europe and
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Canada have levels of resistance below 10% (32-35).
Several studies have shown that resistance does not
develop when fusidic acid is used for up to 2 weeks at
a time (36-38).

SKIN PENETRATION/CONCENTRATION AT THE
SITE OF INFECTION

The effectiveness of an antibiotic depends on its abi-
lity to achieve the minimum inhibitory or bactericidal
concentration at the site of the infection. One of the
main advantages with topical treatment is the ability to
achieve a high local tissue concentration at the specific
site of infection, with minimal side-effects, compared
with systemic treatment (39, 40).

Beta-lactams are used only systemically and not
topically. Systemic administration results in low con-
centrations at the site of skin infections, as shown in a
study by Vaillant et al. (41). After oral administration, the
concentration of oxacillin in suction blister fluid was very
low (0.98 mg/l, vs. 45.5 mg/l for fusidic acid) (41).

Macrolides such as erythromycin are relatively large
molecules and do not readily penetrate normal intact
stratum corneum. They can, however, penetrate hair fol-
licles, and are therefore used topically in the treatment
of acne, but not other SSTI.

The aminoglycosides, such as neomycin and genta-
micin, are not absorbed through intact skin. If they are
applied to large areas of damaged skin, there is a risk
of systemic toxicity (42). Penetration of intact skin by
the tetracyclines is also poor, as shown with tetracycline
(43), and the only indications where these drugs may
be used topically are acne and rosacea.

Mupirocin penetrates intact skin to a limited extent.
One study showed a penetration rate of 0.24% after
24 h of occlusion, and another showed rates of 0.06—
0.32% across cadaver skin after 7 days (42). Because it
is likely to be used on damaged skin or diseased skin,
greater penetration is expected in clinical practice (44).

In contrast to the antibiotics described above, fusidic
acid has a remarkable ability to penetrate both intact and
damaged human skin (42). Skin penetration is similar
to that of topical steroids, as was demonstrated in early
studies by Vickers (45) and Knight et al. (43). A later
study by Stuttgen & Bauer (46) showed that fusidic acid
ointment and cream both penetrated intact skin, and that
in damaged skin, both the ointment and cream achieved
antimicrobial concentrations in the dermis (Fig. 1) (46).
This makes it useful in the treatment of deeper infec-
tions such as paronychia or boils. Furthermore, Vaillant
et al. (47) showed that administration of oral fusidic
acid (250 mg or 500 mg twice daily) achieves effective
penetration into skin blister fluid (SBF). With the 250
mg tablets, a mean maximum SBF level of 21 mg/l was
achieved — about 100 times greater than the MIC, of
fusidic acid for S. aureus (typically 0.25 mg/l) (25). A
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Fig. 1. Penetration through (a) damaged and (b) normal skin of fusidic acid
cream, ointment and gel in an in vitro study. Even in intact skin, fusidic acid
ointment reached a concentration of about 1 pug/ml at a depth of 800 pm.
In damaged skin, fusidic acid ointment reached a concentration of about
10 pg/ml at this depth. © 1988 Editio Cantor Verlag, reproduced with
permission from: Stuttgen G & Bauer E. Arzneimittelforschung 1988; 38:
730-735 (46).

recent study also showed high in vitro skin permeability
of fusidic acid (48).

SIDE-EFFECTS AND SENSITIZATION

Treatment with anti-infective agents can cause side-
effects, such as toxic effects arising from direct cell
and tissue damage (e.g. as with the aminoglycosides),
allergic reactions (e.g. with penicillin), or biological
side-effects (e.g. a change in or elimination of normal
flora) (49). The goal of therapy is to minimize unwanted
side-effects without losing clinical efficacy.

In general, oral formulations of antibiotics cause
more side-effects than topical formulations, including
in particular gastrointestinal effects. Topical antibiotics
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have the advantage of being applied only where needed,
thereby minimizing risk of systemic adverse effects.
Side-effects of topical agents are often limited to local
irritation or allergic contact sensitization; the capacity
of an agent to induce the latter unwanted effect is an
important consideration.

With beta-lactams, gastrointestinal side-effects are
common. There is a risk of allergic response to peni-
cillins and cephalosporins (50). Gastrointestinal side-
effects are also seen with the macrolides, but the risk
of sensitization is low (50).

Among topical drugs, the aminoglycosides have been
identified as the most important contact allergens (51).
A study by Morris et al. (52) compared the frequency
of patch test reactions in successive patients attending
a dermatology clinic, for 3 antibiotics (in petrolatum
vehicle): neomycin (20%); clioquinol (5%) and fusidic
acid (2%). Of the 1119 patients that were involved in the
study, only 3 (0.3%) patients experienced positive reac-
tions to fusidic acid. Reactions to neomycin occurred 10
times more often than to fusidic acid (3.6%, p<0.05),
and 0.7% of patients showed an allergy towards clio-
quinol. A more recent study estimated the prevalence of
positive reactions to patch tests in the general German
population as 2.2% for neomycin, 3.2% for gentamicin
and 0.8% for fusidic acid (51).

With the tetracyclines, the risk of sensitization is low.
Minocycline has better gastrointestinal absorption than
tetracycline and may be less photosensitizing than either
tetracycline or doxycycline. Side-effects of minocycline
include dizziness and drug-induced lupus erythematosus
(53). With all the tetracyclines there is a possibility of
staining of the tissues (bone, teeth, skin) and of clothes
staining yellow.

No sensitization to mupirocin has been reported.
Local irritancy may be due to the polyethylene glycol
base of the ointment. Caution is required when mupi-
rocin ointment is used in renal failure patients or on
extensive open wounds or burns, due to the risk of ab-
sorption of polyethylene glycol and possible resulting
nephrotoxicity (54).

Local irritancy to fusidic acid is uncommon, and the
incidence of allergic reactions is low (55-57). In addi-
tion, no cross-allergy has been seen. Despite a marked
increase in the use of fusidic acid, the frequency of
hypersensitivity to the agent did not increase from 1982
to 1999 (Fig. 2) (52).

CHOICE OF FORMULATIONS

With any drug, in order to maximize the chances of
treatment success, it is important to prescribe the for-
mulation that is most suitable for the individual patient.
In some conditions, such as deep-seated or systemic
infection, systemic antibiotics are mandatory. With the
topical agents, in addition to any requirements arising
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Fig. 2. Frequency of allergic reactions to fusidic acid among 3307 patients
who were patch tested from 1980 to 2000 (triangles). The frequency of
allergic reactions has remained low despite increasing use of fusidic acid
in the UK over the same period (squares). © 2002 Blackwell Publishing,
reproduced with permission from: Morris SD, et al. Br J Dermatol 2002;
146: 1047-1051 (52).

from the condition itself, personal preferences for
factors such as lipid content and emollient properties
must also be considered, as meeting these preferences
is likely to increase adherence to treatment and thus
improve the outcome.

Available formulations of the antibiotic classes
described above are shown in Table I. Among the anti-
biotics that are available as topical preparations, fusidic
acid offers the widest choice of formulations.

CONCLUSION

An ideal antibiotic for controlling S. aureus in SSTI
should have high activity against S. aureus, a limited

Table 1. Availability of different formulations for the antibiotics
used to control S. aureus in dermatology

Antibiotic Formulations

Beta-lactams

Macrolides Oral
Topical: cream, ointment or gel (erythromycin),
combination with zinc acetate designed for acne

Oral only

Parenteral

Topical: cream, ointment (gentamicin)
Combinations of neomycin or gentamicin cream
with betamethasone

Aminoglycosides

Tetracyclines Oral
Topical: ointment, cream (usually mixed with
polymyxin B), solution used in acne

Mupirocin Topical: ointment and cream
Nasal ointment (for methicillin-resistant S. aureus

eradication only)

Fusidic acid Oral: tablets and suspension
Topical: ointment, cream, combinations with
corticosteroids (cream and lipid cream) for infected

atopic dermatitis
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spectrum of activity against other organisms, minimal
concerns about resistance development, the ability to
attain a sufficiently high concentration in the affected
tissues, minimal side-effects and risk of sensitization,
and a choice of different formulations. Fusidic acid
fulfils all of these criteria.
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2. Fusidic acid in skin and soft-tissue infections

Barry H. LONG

Topical antibacterial therapy is an important component
in managing skin and soft-tissue infections (SSTIs).
Fusidic acid, a narrow-spectrum antibiotic active against
Staphylococcus aureus, has shown good skin permeabi-
lity and low allergenic potential. The resistance rate in
S. aureus remains low, as shown in a study of Canadian
hospitals from 1999 to 2005. In treating primary skin
infections, including impetigo, fusidic acid cream and
ointment provided similar response rates and equal/better
tolerability compared with other topical and oral anti-
biotics. Fusidic acid and mupirocin are equally or more
efficacious than oral treatment in localized impetigo,
and may be similarly efficacious in extensive impetigo,
according to a recent Cochrane review. In clinical prac-
tice, mupirocin is often reserved for methicillin-resistant
S. aureus infections. Studies of oral fusidic acid forms in
SSTI have shown that: tablets are as effective as compara-
tor antibiotics, they have fewer side-effects, a suspension
achieves high cure rates, and is suitable for paediatric
use. Fusidic acid, both topical and systemic, is an effective
treatment for SSTI with few adverse reactions.

INTRODUCTION

Superficial skin and soft tissue infections (SSTIs) are
common presentations in clinical practice. These may
manifest either as primary infections or as secondary
to some other cutaneous problem. Primary SSTIs, such
as impetigo contagiosa, bullous impetigo, folliculitis,
furuncles, carbuncles and cellulitis, are frequent occur-
rences, in addition to secondary SSTIs, for example,
secondarily infected wounds or secondarily infected
dermatoses of different types such as atopic dermatitis,
contact dermatitis, prurigo and neurodermatitis.

The majority of primary and secondary skin infections
are caused by either S. aureus or Streptococcus pyo-
genes. Primary skin infections caused by Gram-negative
organisms are infrequent but may occur in patients who
are immunocompromised or diabetic. Chronic wound
infections are more likely to be colonized by Gram-
negative organisms, although initial colonization is
usually by Gram-positive organisms.

Topical antibacterial therapy is an important com-
ponent of therapeutic management. There are various
classes of topical antibacterial therapy, both antibiotic
and non-antibiotic, which may have beneficial results on
the overall therapeutic outcome. Culture should ideally
be carried out and a microbiological diagnosis obtained
before instituting any form of therapy, but this may
not be possible in a given clinical situation. Antibiotic
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treatment may subsequently require modification once

the culture results become available.

Topical antibacterials have a distinct advantage over
systemic agents, in that they can be applied to the af-
fected area and therefore high local concentrations of the
agent may be achieved. With selection of the appropriate
agent, interaction with normal flora can be avoided. The
ideal topical antibiotic should:

e have a selective effect on one (or at least very few)

organisms of the same class, therefore minimizing

the development of cross-resistance to other orga-
nisms;

not cause allergic reactions or potential cross-allergic

reactions with other medications of the same class or

individual components of these, such as preservati-
ves;

be safe, efficacious and ideally penetrate the skin in

sufficiently high concentrations to kill bacteria effic-

iently;

e be available in different formulations in order to meet
patients' preferences and needs, as this will increase
compliance with treatment and thus improve thera-
peutic outcomes.

The obvious limitation to topical antibacterial therapy
is that the infections must be limited or localized in area
and must, for the most part, be superficial.

Classes of topical antibiotics used for superficial
SSTIs are shown in Table 1. Fusidic acid is an antibio-
tic that has all of the features listed above for an ideal
topical antibacterial treatment. This article reviews the
clinical evidence on the efficacy and safety of fusidic
acid in primary skin infections. A review of the use
of fusidic acid in secondary skin infections appears
elsewhere in this supplement (1).

Table 1. Examples of topical antibiotics commonly used for
superficial skin and soft tissue infections

Generic name Class Mechanism of action
Fusidic acid Fusidanes Inhibits protein synthesis
Mupirocin Unique Inhibits protein synthesis
Neomycin Aminoglycoside Inhibits protein synthesis
Gentamicin Aminoglycoside Inhibits protein synthesis
Bacitracin Cyclic polypeptide Inhibits cell wall synthesis
Polymyxin B Cyclic lipopeptide  Increases cell membrane

permeability

Sulfacetamide sodium Sulfonamide Inhibits folic acid synthesis

Silver sulfadiazine Sulfonamide Inhibits folic acid synthesis
Silver — inhibits cell wall
synthesis

Erythromycin Macrolide Inhibits protein synthesis

Clindamycin Lincosamide Inhibits protein synthesis

Retapamulin Pleuromutilin Inhibits protein synthesis

© 2008 Acta Dermato-Venereologica. ISSN 0365-8341
doi: 10.2340/00015555-0387



WHY USE FUSIDIC ACID?

Fusidic acid is available in different topical formu-
lations: fusidic acid (Fucidin® cream; LEO Pharma
A/S, Ballerup, Denmark) and sodium fusidate (Fuci-
din® ointment; LEO Pharma A/S). There are also oral
formulations in the form of tablets and a suspension.
Following absorption, fusidic acid and sodium fusi-
date ionize into the same molecule, fusidate; thus, in
this article the term fusidic acid will be used to refer
to the therapeutic agents in all Fucidin® formulations.
Combinations of fusidic acid with corticosteroids are
covered elsewhere in this supplement (1).

Fusidic acid has a steroid-like structure but no steroid
side-effects (2). In topical form, its penetration is time-
related and is comparable to glucocorticoids in diseased
skin (3, 4). The normal skin horny layer offers marked
resistance to outside agents unless it is damaged or re-
moved, but fusidic acid does still penetrate intact skin to
some extent (3, 5). Because of its significant absorption
qualities, topical administration of fusidic acid results in
much higher local concentrations than can be achieved
with systemic administration, even at deeper layers of
the epidermis or dermis (6). It is indicated for use in
the treatment of mild to moderately severe primary and
secondary skin infections caused by sensitive strains of
S. aureus, Streptococcus species and Corynebacterium
minutissimum. Fusidic acid has some activity against
other corynebacteria and strains of Clostridium. It is vir-
tually inactive against Gram-negative bacteria because
of'a difference in cell wall permeability; however, it has
demonstrated good in vitro activity against strains of
Neisseria and Bacteroides.

Policies designed to limit the development of antibio-
tic resistance recommend that, in any therapeutic situa-
tion, the optimal antibiotic with the narrowest spectrum
should be used. As fusidic acid targets the common
pathogens in skin infection, a broader-spectrum anti-
biotic should not be necessary. This therefore limits the
development of antibiotic resistance, cross-resistance
and cross-allergic reactions with other medications.

Clinical disease states that would be expected to
respond to the topical use of fusidic acid are impetigo
contagiosa, bullous impetigo, folliculitis, sycosis bar-
bae, furuncles, carbuncles, ecthyma, acute paronychia,
erythrasma, infected wound and burns, and secondarily
infected dermatoses such as eczema.

CLINICAL STUDIES ON TOPICAL FUSIDIC ACID

A number of studies have examined the use of fusidic
acid cream and ointment in the treatment of superficial
skin infections (Table 1) (7-19). These studies varied
in design with regard to randomization, blinding and
use of comparator. Nearly all studies included children.
These will be looked at with respect to speed of action,
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efficacy, safety and outcome compared with other
topical therapies and systemic antibiotics in various
disease states.

Comparison of fusidic acid cream and ointment

Two studies have compared fusidic acid cream and
ointment (Table II) (7-8). In a study by Pakrooh (7),
the use of these 2 formulations was compared in 101
patients with SSTI, specifically abscess/boil, paro-
nychia and infected wounds. Each preparation was
applied 2 or 3 times a day or once daily if a dressing
was applied. S. aureus was the most frequently isolated
pathogen. Both preparations were effective treatments,
with mean healing times being similar: 7.7 days for the
ointment and 7.9 days for the cream. Both preparations
were well tolerated and there were no complaints of
side-effects.

A larger multicentre study by Baldwin & Cranfield
(8), involving 487 patients with skin infections (ab-
scess/boil, impetigo, paronychia, wounds and burns),
compared the use of these 2 formulations applied 3 times
daily or once daily with a dressing. An excellent or good
response to treatment was observed in over 90% of pa-
tients, with mean healing times of 7.1 days for patients
treated with the ointment and 7.7 days for those using
the cream. Both preparations were well tolerated: only
one patient complained of a mild skin reaction with the
ointment, which was not severe enough to discontinue
treatment. Subsequent treatment with fusidic acid cream
elicited no reaction.

Skin infections

Further studies using either fusidic acid cream or oint-
ment have shown that there is fast and effective healing
of SSTIs (Table II) (9—-14). Studies in mainly primary
skin infections, such as impetigo, abscesses/boils,
folliculitis and paronychia, and including a few cases
of infected wounds and other secondary infections
(9, 10, 12—-14), have demonstrated response rates of
between 86% and 100%, with treatment duration or
mean healing time varying between 4 and 7.1 days.
Adverse events have been infrequent, with most related
to application site irritation.

A study by Pakrooh (10) examined the clinical effi-
cacy of topical fusidic acid ointment applied once daily
compared with that of 3 oral antibiotics given for 5 days:
150 mg clindamycin, 250 mg flucloxacillin or 250 mg
of erythromycin 4 times daily plus placebo ointment.
A total of 90 patients suffering from SSTIs, including
infected wounds, paronychia and abscesses/boils, were
included. The mean healing time in patients receiving
oral antibiotics was grouped and compared with that
in patients using fusidic acid ointment. A significantly
more rapid healing time in soft tissue infections was
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Table I1. Studies of topical fusidic acid in skin infections in general, and impetigo. The studies shown under “Skin infections” were mainly
of primary skin infections (including impetigo), but some infected wounds and other secondary infections were included

Reference

Fucidin® formulation

Comparator

Response rate* (%)
Mean healing time
or treatment duration

(days)

Response rate* (%)
Mean healing time
or treatment duration

(days)

Skin infections

Pakrooh, 1980 (7) Ointment 91% Fusidic acid cream 98%
n=51 7.7 n=50 7.9

Baldwin & Cranfield, 1981 (8) Ointment 90% Fusidic acid cream 92%
n=249 7.1 n=238 7.7

Jackson et al., 1966 (9) Ointment 93% Oral/i.m. penicillin 96% (oral),
n=101 6.8 n=58 94% (i.m.)

5.3 (oral)
4.9 (i.m.)

Pakrooh, 1977 (10) Ointment 100% Oral antibiotics” 83%
n=49 7.1 n=41 9.7

Zelvelder, 1984 (11) Ointment NR Oral amoxicillin NR
n=30 4-7¢ n=30 4-7¢

Morley & Munot, 1988 (12) Ointment 86% Mupirocin 86%
n=191 7 n=163 7

Langdon & Mahapatra, 1990 (13) Cream 95% Mupirocin 98%
n=104 7¢ n=102 7

Jasuja et al., 2001 (14) Ointment 84% Mupirocin 90%
n=50 7¢ n=50 7¢

Impetigo

Jackson et al., 1966 (9) Ointment 100% None -
n=32 5.9

Cassels-Brown, 1981 (15) Ointment 100% Neomycin/bacitracin 90%
n=52 7 n=58 7¢

Morley & Munot, 1988 (12) Cream 88% Mupirocin 84%
n=51 7¢ n=38 7¢

Sutton, 1992 (16) Ointment 97% Mupirocin 98%
n=93 7¢ n=84 7¢

Christensen & Anchus, 1994 (17) Cream 82% Hydrogen peroxide cream 72%
n=128 Up to 3 weeks® n=128 Up to 3 weeks®

Koning et al., 2002 (18) Cream + povidone-iodine  87% Placebo cream + povidone-iodine  59%
n=178 7 n=82 7

Oranje et al., 2007 (19) Ointment 90% Retapamulin 95%
n=172 7 n=345 5

“As defined in each study, to include cure or cure/improvement.
Clindamycin, erythromycin, or flucloxacillin.

Study included a fusidic acid/amoxicillin combination arm, not reported here.

dReported time to improvement or healing.
*Duration of treatment (healing time not stated).
i.m.: intramuscular; NR: overall rate not reported.

shown for fusidic acid ointment compared with the oral
antibiotics (7.1 days vs. 9.7 days; p <0.0002). There
were no adverse events in the fusidic acid ointment
treatment group, whereas gastrointestinal events were
reported in the oral antibiotic group.

A double-blind 3-arm comparative study by Zelvelder
(11) compared the effects of fusidic acid ointment plus
placebo amoxicillin, placebo fusidic acid ointment plus
amoxicillin, or fusidic acid ointment plus amoxicillin
in 90 patients in the treatment of furuncles, carbuncles,
impetigo and infected wounds. Fusidic acid ointment
was as effective as amoxicillin, and there was no further
improvement in clinical outcome when the treatments
were used in combination.
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Fusidic acid ointment is as effective as mupirocin
ointment but has superior patient acceptability. In a
study by Morley & Munot (12), 354 patients with pri-
mary or secondary skin infections were randomized to
receive either medication 3 times daily for up to 7 days.
There was no difference between the two preparations
in outcome in either primary or secondary infections.
However, adverse events were reported in 1.0% of the
fusidic acid ointment group, compared with 7.4% of
those using mupirocin ointment. The greasy, messy or
sticky nature of mupirocin ointment accounted for the
majority of complaints. A study by Langdon & Maha-
patra (13) obtained similar results, while comparing
fusidic acid cream and mupirocin ointment.



Impetigo

Impetigo, a contagious superficial bacterial skin in-
fection frequently seen in children, is one of the most
common conditions for which the use of topical fusidic
acid is appropriate. Impetigo may be primary, with
direct bacterial invasion of normal skin, or secondary
to another skin condition such as atopic dermatitis, in-
sect bites or scabies. Non-bullous impetigo is the most
common form of impetigo and is typically caused by
S. aureus but occasionally by Streptococcus pyogenes
or a combination of both. Bullous impetigo is always
caused by S. aureus. Complications of impetigo are
generally rare, but local and systemic spread can occur,
resulting in cellulitis, lymphangitis or septicaemia, and
non-infectious complications of S. pyogenes include
guttate psoriasis, scarlet fever and glomerulonephritis.
The natural history of impetigo is not well documented.
It is thought that spontaneous resolution may occur in a
few weeks but that treatment will hasten recovery.

Studies of the use of topical fusidic acid specifically in
impetigo (or subgroups of patients with impetigo from
larger studies) are shown in Table II (9, 12, 15-19). A
study by Koning et al. in 2002 (18) examined the effect
of twice-daily povidone-iodine shampoo with either
fusidic acid cream or placebo cream applied 3 times
daily for up to 14 days in the treatment of impetigo.
Treatment with fusidic acid cream plus povidone-
iodine shampoo was found to be more effective than the
placebo cream/povidone-iodine combination, with the
size of the affected area in the placebo group actually
increasing in size after one week of treatment. Interest-
ingly, at treatment week 2, the percentage reduction in
size was 90% for the fusidic acid group and 38% for the
placebo combination group. However, at follow-up at
week 4, the percentage reduction was comparable for
both groups, 99% for the fusidic acid group and 95%
for the placebo group, probably representing the natural
course of resolution of the disease.

A recent Cochrane Review on interventions for im-
petigo examined 57 trials, including 3533 participants
in total, studying 20 different oral and 18 different top-
ical treatments (20). The reviewers conclude that data
on the natural course of the disease are lacking. Cure
rates for placebo creams range from 8% to 42% at 7-10
days. Topical antibiotics showed better cure rates than
placebo (pooled odds ratio (OR) 6.49, 95% confidence
interval (CI) 3.93—-10.73). There was no clearly superior
topical antibiotic. Fusidic acid and mupirocin are of
similar efficacy (OR of mupirocin vs. fusidic acid 1.76,
95% CI 0.69-2.16). According to the review, there is
good evidence that topical fusidic acid and mupirocin
are equally or more efficacious than oral treatment
for patients with localized disease, and it could not be
demonstrated that therapy with oral antibiotics was su-
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perior to topical antibiotics for extensive impetigo (20).
In fact, in clinical practice, mupirocin is often reserved
for methicillin-resistant S. aureus (MRSA) infections.

Topical retapamulin ointment is the first drug product
approved for human use in the class of antibacterials
called pleuromutilins. A recent study by Chosidow et
al. (19) compared retapamulin ointment twice a day for
5 days with fusidic acid 3 times a day for 7 days in a
randomized phase 111 trial on the treatment of impetigo
(21). The clinical success rates were comparable and
retapamulin was well tolerated, although more patients
reported adverse events with retapamulin (e.g. applica-
tion site irritation was reported in 2% of patients using
retapamulin); adverse events were virtually non-existent
with fusidic acid. Retapamulin is not approved for use
in infections due to MRSA (21).

Erythrasma

Fusidic acid is also highly effective against Coryne-
bacterium minutissimum. A double-blind comparative
3-arm parallel group study of 186 patients by Hamann
& Thorn (22) compared the clinical efficacy of systemic
erythromycin (500 mg twice daily) and placebo cream,
topical fusidic acid cream (applied twice daily) plus
placebo tablets, or placebo cream plus placebo tablets
in the treatment of erythrasma over a 14-day period.
Fusidic acid cream was as effective as the oral anti-
biotic. However, there were significantly fewer side-
effects with fusidic acid cream (one event) compared
with systemic erythromycin (8 events, 6 of which were
gastrointestinal).

RESISTANCE

A disadvantage of using topical antibiotics is the pos-
sible development of bacterial resistance. The problem
of resistance to fusidic acid appears still to be limited.
In 2006, a study by Rennie (23) examined susceptibility
tests of fusidic acid against a sampling of Canadian
hospital-based isolates from samples collected every
6 months from March 1999 to September 2005. Of the
2302 S. aureus strains tested, 65 (2.8%) were resistant
to fusidic acid; 240 (10.4%) were methicillin-resistant
(MRSA), of which 10 (4.2%) were resistant to fusidic
acid. There was no trend to increasing resistance over
this time period. The author concludes that the resist-
ance rate to fusidic acid in S. aureus remains low,
despite the fact that fusidic acid is the most prescribed
topical antibiotic in Canada.

Resistance to mupirocin has proven to be more of
a problem, with rates of over 20% reported in some
countries (24, 25). There have been recommendations
that mupirocin should be used judicially, given its im-
portance in MRSA eradication programmes (25-27).
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ALLERGENIC POTENTIAL

A further potential disadvantage of the use of topical
antibiotics is the development of hypersensitivity or
allergic contact dermatitis to a component of the for-
mulation. This is more common with certain antibiotics
such as gentamicin, bacitracin and neomycin. Adverse
events with topical antibiotics are frequently irritant in
nature, with complaints of burning or stinging.

In 2002, a study by Morris et al. (28) involved patch
testing 1119 patients over 1 year to neomycin, clioquinol
and fusidic acid. Positive patch test reactions to neomy-
cin were recorded in 40 patients (3.6%), to clioquinol in
8 patients (0.7%) and to fusidic acid in 3 patients (0.3%).
The authors also reviewed positive patch test reactions
to fusidic acid over a 20-year period, and found that
the frequency of allergic reactions to fusidic acid had
decreased since the early 1980s, despite increasing use.
Recently, the prevalence of positive reactions to patch
tests in the general German population was estimated as
2.2% for neomycin, 3.2% for gentamicin and 0.8% for
fusidic acid, based on data from a network of allergy de-
partments (29). Post-marketing safety surveillance has
shown a low rate of spontaneous reporting of adverse
events for fusidic acid (30). The majority of reported
events are similar to those noted in clinical studies: mild
localized skin reactions at the site of application. Only
34 reports of allergic reactions have been received after
up to 40 years of clinical use. Worldwide experience has
shown that there is no significant difference in the safety
of fusidic acid cream compared with the ointment.

SYSTEMIC ANTIBIOTIC TREATMENT

Systemic antibiotic treatment of SSTI is normally
reserved for those patients having more extensive
disease, deeper infections, with evidence of systemic
spread of infection or septicaemia, or those who are
immunocompromised or have ophthalmic-orbital or
intranasal disease.

There are two oral forms of fusidic acid: a tablet
(250 mg) and a suspension formula (50 mg/ml). The
accumulation of systemic antibiotic in skin crust or
avascular tissue may prevent bacterial invasion; orally
administered fusidic acid has been shown to achieve
concentrations in skin blister fluid that are above the mini-
mal inhibitory concentration (MIC) of both staphylo-
cocci and streptococci (31). For an antibiotic to be ef-
fective, it must also have adequate tissue penetration
and interstitial concentrations higher than MIC,, for the
offending organism. In a recent study, concentrations
of oxacillin, fusidic acid (given as fusidic acid tablets)
and pristinamycin were measured in suction blisters in
healthy volunteers at day 5 of a 6-day cycle of antibiotic
therapy (32). After arest period, this was repeated twice
so that all volunteers had received each antibiotic. The
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mean antibiotic concentration in interstitial fluid was
highest for fusidic acid, with C__values much greater
than the MIC of S. aureus, indicating that fusidic acid
tablets would potentially be more active than the com-
parator antibiotics against all staphylococci.

A randomized double-blind study by Carr et al. (33)
using 3 doses of fusidic acid tablets (500 mg 3 times a
day, 500 mg twice a day and 250 mg twice a day) demon-
strated that a dose of 250 mg twice a day was sufficient
to improve and cure SSTI, and there was no significant
difference in improvement with higher dosing. Further-
more, an obvious advantage of the lower dose was the
occurrence of fewer gastrointestinal side-effects.

Another randomized double-blind trial by Nordin &
Mobacken (34) compared the efficacy of 2 fusidic acid
regimens (250 mg and 500 mg both twice a day) with
flucloxacillin (500 mg 3 times a day) in 532 patients.
Patients with SSTIs such as abscesses/furuncles, acute
paronychia and superficial wound infections were includ-
ed and were given an initial 5 days therapy followed
by an additional 5 days if necessary. Significantly more
patients were cured at the end of 5 days with fusidic
acid 250 mg twice a day (32.2%) compared with flu-
cloxacillin (21.1%, p <0.05), but all 3 regimens had
high comparable cure rates by the end of treatment.
Side-effects were significantly less in the fusidic acid
250 mg group, the most common adverse event being
diarrhoea.

Other studies comparing fusidic acid with pristina-
mycin (35), ciprofloxacin (36), flucloxacillin (37), or
erythromycin (38) have all shown equal efficacy for
fusidic acid, with comparable or fewer side-effects.

The suspension formulation of fusidic acid is parti-
cularly suitable for paediatric use. Two regimens of the
suspension, 20 mg/kg/day twice a day vs. 50 mg/kg/day
3 times a day, were compared in 411 children aged 1-12
years with SSTI (39). Patients were treated for 5 days
and for a further 5 days if the condition remained un-
cured. At the end of treatment, 91% of the 20 mg group
and 89% of the 50 mg group were cured. Bacterio-
logical cure, with elimination of fusidic acid-susceptible
S. aureus and/or beta-haemolytic streptococci, was
achieved in 100% and 99% of children, respectively. The
lower-dose regimen had significantly better tolerability
(»=0.025), due to fewer gastrointestinal side-effects.

CONCLUSION

It has been well established that topical antibiotics are
extremely important in the management of SSTIs, most
of which are due to S. aureus and Streptococcus species.
Fusidic acid (in both topical and systemic forms) has
been demonstrated to be an effective treatment with a
low incidence of adverse reactions when studied alone
or in comparison with other topical and systemic anti-
bacterial therapies.
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DISCUSSION

Q: Is it beneficial to combine oral and topical therapy,
or two different antibiotics?
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Long: No. Clearly if there is evidence of systemic
infection, or if the person is developing septicaemia, a
systemic antibiotic should be used. But the studies of
topical fusidic acid have shown that it works well in
mild-to-moderate infections and even in some severe
infections. As mentioned earlier, fusidic acid penetrates
the skin very well and achieves high local concentra-
tions — greater concentrations than those achieved with
systemic antibiotics. This is an advantage of topical
agents. [ would only use a systemic antibiotic if there
is evidence of systemic or severe infection.
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3. The role of Staphylococcus aureus in atopic eczema

Donald Y. M. LEUNG

Staphylococcus aureus infection plays an important role
in atopic eczema (AE) because of its ability to produce
virulence factors such as superantigens. Epicutaneous
application of superantigens induces eczema. Super-
antigens also induce corticosteroid resistance, and
subvert T-regulatory cell activity, thereby increasing AE
severity. Increased binding of S. aureus to skin is driven
by underlying AE skin inflammation. This is supported
by studies demonstrating that treatment with topical
corticosteroids reduces S. aureus counts on atopic skin.
AE has also been found to be deficient in antimicrobial
peptides needed for host defence against bacteria. The
reduced production of antimicrobial peptides in AE
appear to be an acquired defect resulting from increased
T-helper type 2 cell (Th2) cytokine production. A vicious
cycle of skin barrier dysfunction, skin infection and Th2
cell immune activation therefore occurs in AE. Effective
strategies for controlling AE require combination therapy
that reduces skin inflammation and controls S. aureus
colonization and infection.

INTRODUCTION

Atopic eczema (AE), also referred to as atopic derma-
titis (AD), is a chronic inflammatory skin disease com-
monly presenting in infants and young children, with
a point prevalence of 10-20% of the population (1).
Pruritic skin lesions evolve from complex interactions
between IgE-bearing antigen-presenting cells, T-cell
activation, mast cell degranulation, keratinocytes, and
eosinophils that can be triggered by irritants, foods,
aeroallergens and infection (2, 3). Recent studies
demonstrating that AE is associated with a defective
skin barrier provide evidence of a genetic basis to the
disease. Patients are predisposed to selective skin in-
flammation via enhanced permeability of allergens and
microbes, resulting in high-level allergen sensitization
and the atopic march leading to respiratory allergy (4,
5). This review focuses on the role of S. aureus in the
pathogenesis of AE. An understanding of the mecha-
nisms underlying enhanced S. aureus colonization and
infection in AE, and identification of the molecules
involved in triggering atopic skin inflammation, has
important implications in our current approach to the
management of AE.

S. AUREUS IN ATOPIC ECZEMA
S. aureus colonizes the skin of most patients with AE

(6). The number of S. aureus on atopic skin depends

© 2008 Acta Dermato-Venereologica. ISSN 0365-8341
doi: 10.2340/00015555-0388

on the type of skin lesion: S. aureus can be isolated
from 55-75% of unaffected AE skin, 85-91% of
chronic lichenified lesions and 80-100% of acute
exudative skin lesions. The density of S. aureus can
reach 107 organisms per cm? on acute exudative AE
skin lesions. Thus, atopic skin provides a favourable
environment for the colonization and proliferation of
S. aureus. Secondarily infected patients show greater
clinical improvement to combined treatment with anti-
staphylococcal antibiotics and topical corticosteroids,
compared with topical corticosteroids alone, supporting
the concept that S. aureus contributes to skin inflam-
mation in AE (7, 8).

MECHANISM(S) LEADING TO S. AUREUS
COLONIZATION

The mechanism(s) leading to increased S. aureus colo-
nization in AE are an active area of investigation. The
increased S. aureus colonization probably results from
a combination of processes. These include, in addition
to defective skin barrier function, the loss of certain
innate anti-bacterial activities as a result of changes in
antimicrobial peptide (AMP) levels or reduced immune
responses necessary for defence against bacteria. There
has also been much interest in the potential role of lipid
deficiencies, since lipids have antimicrobial effects (9),
and reduced lipid content in AE skin leads to increased
transepidermal water loss as well as dry, cracked, brittle
skin, which predisposes to S. aureus colonization (3,
4). These factors are not mutually exclusive. Indeed,
all probably play a role in S. aureus colonization of
AE skin, varying according to the patient’s genetic
predisposition and environment.

Increased S. aureus adherence

The initial step in colonization or infection requires
attachment of S. aureus to skin surfaces. The skin
of patients with AE has been demonstrated to have
increased adherence for S. aureus (Fig. 1). The reason
for increased binding of S. aureus to AE skin is proba-
bly related to the underlying skin atopic inflammation
(Table I).

This concept is supported by the following studies.
First, acute AE skin lesions are colonized with greater
numbers of S. aureus than chronic skin lesions, unaffect-
ed atopic skin or normal non-atopic skin (6). Secondly,
it has been found that treatment with anti-inflammatory
medications such as topical corticosteroids or calci-
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Normal

neurin inhibitors significantly reduces the numbers of S.
aureus found on atopic skin (10—12). Thirdly, bacterial
binding was found to be significantly greater at mouse
skin sites with T-helper type 2 cell (Th2)-mediated
inflammation than at skin sites with T-helper type 1
cell (Th1)-mediated inflammation (13). This increased
bacterial binding did not occur in interleukin (IL)-4
gene knockout mice, suggesting that IL-4 plays a critical
role in the enhancement of S. aureus binding to skin. In
contrast, when normal skin was incubated with IL-4 or
with interferon-vy, increased S. aureus binding occurred
only to skin explants treated with IL-4.
Staphylococcal cell surface molecules termed “ad-
hesins”, which are responsible for the adherence of
S. aureus to the skin, have been identified. These include
fibronectin-binding proteins A and B, fibrinogen-
binding proteins, and collagen adhesins (14, 15).
Relevant to atopic inflammation, IL-4, but not inter-
feron-y, is known to induce fibronectin production by
skin fibroblasts (16). Recently, we found that fibronectin
and fibrinogen are involved in the binding of S. aureus
to Th2-induced inflammatory skin lesions (17). Thus,
IL-4 induced fibronectin synthesis, in combination with
plasma exudation of fibrinogen, could provide a mecha-
nism by which the atopic/inflammatory environment
mediates enhanced S. aureus attachment to the skin.

Table 1. Factors contributing to S. aureus colonization/infection
in atopic eczema

* Impaired skin barrier function

» Reduced skin lipid content in atopic eczema

* Increased skin adherence to S. aureus due to increased fibronectin and
fibrinogen

* Decreased production of endogenous antimicrobial peptides (beta-
defensins, LL-37) by keratinocytes
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Atopic dermatitis

Fig. 1. Atopic skin, compared with
normal skin is associated with
increased adherence of S. aureus.
© 2001 Elsevier, reproduced with
permission from: Cho S-H, et al. J
Allergy Clin Immunol 2001; 108:
269-274 (17).

Decreased innate immune response

The density of S. aureus on acutely inflamed AE lesions
is generally more than 1000-fold higher than on non-
lesional AE skin. As increased S. aureus adherence can
account only for a several-fold increase in S. aureus on
AE skin, other local host defence mechanisms must also
be defective. Using electron microscopy, Morishita et
al. (18) found colonies of S. aureus distributed on the
surface of the epidermis as well as growing between
layers of keratinocytes in the absence of an active anti-
microbial response. This observation suggests that an
exponential increase in S. aureus could result from fail-
ure of the innate immune response to restrict the growth
of microorganisms. Indeed, a direct comparison of AE
and psoriasis showed that about 30% of patients with
AE suffered from clinical infections, whereas only 6.7%
of patients with psoriasis had this complication (19),
despite the fact that both skin diseases have defective
skin barrier function (20). It is thought that the reduced
prevalence of infections in psoriasis may be associated
with the increased production of AMPs (21).

Two major classes of AMPs have been found in
mammalian skin: beta-defensins (22, 23) and catheli-
cidins (LL-37) (24, 25). They have been shown to have
antimicrobial activities against bacterial, fungal and
viral pathogens (26). In the skin, keratinocytes are the
primary producer of these peptides. We have compared
the expression of AMPs in AE vs. psoriasis to determine
if the increased susceptibility to infection in AE is due
to a deficiency in AMPs (27, 28). We found that there
was abundant LL-37, human beta-defensin (HBD)-2 and
HBD-3 in the skin of all patients with psoriasis. In AE
lesions, however, immunostaining of LL-37, HBD-2,
and HBD-3 was significantly decreased. HBD-2 and
LL-37 mRNA was also lower in AE lesions than pso-
riasis lesions. The combination of LL-37 and HBD-2



showed synergistic antimicrobial activity by effectively
killing S. aureus more than either AMP alone. Thus, a
deficiency in AMP expression could account for the
ability of S. aureus readily to infect skin from patients
with AE.

To examine the potential mechanism for this defect,
we examined the ability of cultured AE keratinocytes
to produce AMP. We found that after the keratinocytes
were removed from the inflammatory milieu of AE skin,
they produced normal levels of AMP, suggesting that
the defect was acquired (29). As acute AE skin lesions
are associated with marked overexpression of IL-4
and IL-13, we studied the effects of IL-4 and IL-13 on
tumour necrosis factor-alpha (TNF-a-induced HBD-2
and HBD-3 expression in keratinocytes). IL-4 alone
or in combination with IL-13 significantly suppressed
TNF-a-induced expression of HBD-2 and HBD-3 in
keratinocytes (30). This data suggest that the low ex-
pression of AMP expression in AE may be acquired as
the result of allergic immune responses (31-33).

Skin inflammation induced by S. aureus

The exact mechanisms by which S. aureus induces skin
inflammatory responses in AE are being investigated.
A number of staphylococcal products, including pro-
tein A, lipoteichoic acid and various toxins have been
observed to induce activation of cells involved in the
pathogenesis of AE including mast cells, T cells, kera-
tinocytes and macrophages (3). An important strategy
by which S. aureus induces skin inflammation in AE is
by secreting a group of toxins known as superantigens

(Fig. 2).
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Superantigens bind directly to constitutively expres-
sed human leukocyte antigen D-related (HLA-DR)
molecules on professional antigen-presenting cells such
as macrophages or dendritic cells, and to gamma inter-
feron-induced HLA-DR molecules on non-professional
antigen-presenting cells such as keratinocytes (34). This
results in the release of pro-inflammatory cytokines by
these HLA-DR+ cells, or via the subsequent activation
of T cells. The stimulation of T cells by superantigens
results in the activation of lymphocytes expressing
specific T-cell receptor V-beta regions (35).

A variety of observations support a role for super-
antigens in triggering AE (Table II). First, the majority
of patients with AE have S. aureus cultured from their
skin that secrete superantigens such as enterotoxins
A (SEA), B (SEB) and toxic shock syndrome toxin-1
(TSST-1) (33, 36, 37). Analysis of the peripheral blood
skin-homing T cells expressing cutaneous lymphoid
antigen (CLA) from these patients as well as their
skin lesions reveals that they have undergone a T-cell
receptor V-beta expansion within both their CD4+
T cells and their CD8+ T cells, indicative of superanti-
gen stimulation (38, 39).

Secondly, most patients with AE make specific IgE
antibodies directed against superantigens found on
their skin (36, 37). Basophils from patients with IgE
to superantigens release histamine on exposure to the
relevant superantigen, but not in response to super-
antigens to which they make no specific IgE. These data
suggest that superantigens induce specific IgE in AE
and chronic mast cell degranulation in vivo when the
superantigens penetrate their impaired skin barrier. This
promotes the itch—scratch cycle, thereby contributing to

Staphylococcal superantigens
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Fig. 2. Immune actions of staphylococcal superantigens. © 2000 Elsevier, reproduced with permission from: Leung DYM. J Allergy Clin Immunol 2000;

105: 860-876 (34).
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Table II. Observations that support the role of staphylococcal
superantigens in atopic eczema

« Severity of atopic eczema correlates with presence of IgE antibodies to
superantigens

* Superantigens augment allergen-induced skin inflammation by
activating infiltrating mononuclear cells and inducing mast cell
degranulation

* Superantigens induce dermatitis when applied to skin in patch testing

« Patients recovering from toxic shock syndrome develop chronic eczema

* Superantigens induce the skin-homing receptor on T cells

the development of skin inflammation in AE. Indeed, a
correlation has been found between the presence of IgE
to superantigens and severity of AE (38).

Thirdly, epicutaneous application of SEB to normal
skin or unaffected AE skin induces skin erythema and
induration (39). In one study, half of the AE subjects
studied experienced a flare of their skin disease in the
elbow flexure ipsilaterally to where the SEB was app-
lied. These observations provide direct in vivo evidence
that superantigens can induce skin inflammation in AE.
It has also been found that the T cells infiltrating into
skin patch test sites stimulated with SEB are selectively
expanded with a T-cell repertoire (increased expression
of T-cell receptor V-beta 3, 12 and 17) indicative of
SEB stimulation (40). Furthermore, in a prospective
study, 14 of 68 patients recovering from toxic shock
syndrome developed chronic eczematoid eczema,
whereas no patients recovering from Gram-negative
sepsis developed eczema (41). These investigators
concluded that superantigens may induce an atopic
eczematoid process in the skin.

A number of factors probably contribute to skin
inflammation induced by superantigens. /n vitro, super-
antigens can cause marked activation of Th2 cells.
Mouse Th2 cells expanded by superantigens induce
IL-4 dependent skin inflammation when injected into
the skin of mice (42). IL-31 is a novel Th2-cell-de-
rived cytokine that induces severe pruritus and eczema
in mice. Human IL-31 is overexpressed in AE skin
lesions and their CLA+ skin-homing T cells, compared
with psoriasis (43, 44). Moreover, I1L-31 is rapidly and
selectively upregulated in peripheral blood mononu-
clear cells treated with staphylococcal superantigens
(SEB and TSST-1). This suggests that the pruritus that
contributes to the itch cycle of AE may be induced in
part by superantigens.

Fig. 2 depicts several additional mechanisms by
which staphylococcal superantigens can contribute to
AE (34). Superantigens secreted by S. aureus at the skin
surface can penetrate the skin to stimulate epidermal
macrophages or Langerhans’ cells to produce IL-1 and
TNF-a. Local production of IL-1 and TNF induces
the expression of E-selectin on vascular endothelium,
allowing an initial influx of CLA+ Th2 memory/
effector cells. IL-12 secreted by superantigen-stimulated
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Langerhans’ cells, which migrate to skin-associated
lymph nodes, can upregulate the expression of CLA
on T cells. These actions result in the formation of
additional skin-homing memory T cells that can migrate
to the skin and promote skin inflammation.

In human subjects CD4+CD25+ T regulatory (Treg)
cells are thought to suppress the development of Th2
responses (45). Patients with XLAAD/IPEX disease that
lack these Treg cells have severe eczema, and increased
IgE and eosinophil counts (46). Atopic skin has been
reported to have a deficiency of Treg cells (47). We re-
cently also found that superantigens caused a decrease
in naturally occurring Treg activity, suggesting a novel
mechanism by which superantigens could augment T-
cell-activated responses in AE (48, 49).

CLINICAL IMPLICATIONS

Effective treatment of chronic AE requires a multi-
pronged approach that involves skin barrier repair,
elimination of AE triggers, anti-inflammatory therapy,
intervention in the itch—scratch cycle, and treatment of
infectious complications of AE (50-55). The concept
that infection with S. aureus can induce skin inflamma-
tion provides a rationale for use of anti-staphylococcal
therapy in patients with poorly controlled AE (Table
III). Systemic anti-staphylococcal antibiotics are parti-
cularly helpful in the treatment of acute exacerbations
of AE due to diffuse S. aureus infection.

Due to the increased risk of bacterial resistance that
may occur with frequent use of antibiotics, it is im-
portant to combine antimicrobial therapy with effective
skin care, for it is well established that the excoriated
inflamed skin of AE predisposes to S. aureus coloni-
zation and infection. Use of antibiotic therapy must be
carried out with good skin hydration, to restore skin bar-
rier function, and effective anti-inflammatory therapy,
to reduce overall skin inflammation.

Several studies have demonstrated that the combi-
nation of topical corticosteroids with an antibiotic is
significantly more effective at reducing skin inflam-
mation due to AE than using the topical corticosteroid
or topical antibiotic alone (7, 8). The observation that
combined treatment of AE with antibiotics and corti-
costeroids is more effective than corticosteroids alone
suggests that S. aureus secretes products that can induce
steroid resistance. Recently, we found that when T cells
are stimulated with superantigens, compared with other

Table I11. Therapeutic approaches to reduce S. aureus

* Restore skin barrier function

« Antibiotics for treatment of acute infection

« Topical anti-inflammatory agents to reduce S. aureus colonization
* Antiseptics

 Phototherapy




stimuli, they become resistant to the immunosuppres-
sive effects of corticosteroids (56). This is due to super-
antigen-induced activation of the MEK/ERK (mitogen-
activated protein kinase extracellular signal-related
kinase) pathway, which leads to phosphorylation of the
glucocorticoid receptor. This in turn inhibits the action
of steroids by altering the ability of glucocorticoid re-
ceptors to translocate from the cytoplasm to the nucleus.
Elimination of superantigens from the skin by reducing
skin inflammation and judicious use of antimicrobial
therapy should therefore enhance the anti-inflammatory
effects of corticosteroids. In patients who have repeated
relapses of infected AE, the use of treatment with vari-
ous modalities such as antiseptics (57), phototherapy, or
possible systemic treatment should be considered.

CONCLUSION

Colonization and infection with S. aureus contributes
to the severity of AE, resulting in a vicious cycle of
impaired skin barrier and attachment of S. aureus,
followed by production of staphylococcal virulence
factors that induce skin inflammation, leading in turn to
sustained S. aureus colonization and infection (Fig. 3).
Staphylococcal superantigens not only augment allergic
skin inflammation to enhance their attachment, but also
reduce corticosteroid sensitivity, thereby subverting
anti-inflammatory therapy. Reduction in S. aureus
colonization requires effective skin care, avoidance
of triggers, and anti-inflammatory therapy to control
skin inflammation. These observations suggest a role
for antibiotic/corticosteroid combination creams or
ointments in the treatment of AE.

Superantigens

Increased /

S. aureus T cells
B cells
Deranged skin
barrier
Eczema\ IgE

Mast cells/

Mediators of 9
inflammation Langerhans cells

Fig. 3. Vicious cycle of S. aureus in atopic eczema. The arrows indicate points
where the vicious cycle can be interrupted. © 2005 Society for the Publication
of Acta Dermato-Venereologica, reproduced with permission from: Leung
DYM. Acta Derm Venereol 2005; Suppl. 215: S11-S15 (58).
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4. Antibacterial/steroid combination therapy in infected eczema

Anthony C. CHU

Infection with Staphylococcus aureus is common in all
forms of eczema. Production of superantigens by S. aureus
increases skin inflammation in eczema, antibacterial
treatment is thus pivotal. Poor patient compliance is a
major cause of treatment failure; combination prepara-
tions that contain an antibacterial and a topical steroid
and that work quickly can improve compliance and thus
treatment outcome. Fusidic acid has advantages over
other available topical antibacterial agents — neomycin,
gentamicin, clioquinol, chlortetracycline, and the anti-
fungal agent miconazole. The clinical efficacy, antibac-
terial activity and cosmetic acceptability of fusidic acid/
corticosteroid combinations are similar to or better than
those of comparator combinations. Fusidic acid/steroid
combinations work quickly with observable improvement
within the first week. Studies have shown that short-term
(2 weeks) use of fusidic acid/corticosteroid combinations
does not increase the development of resistance. A new
formulation of fusidic acid with betamethasone valerate
in a lipid cream also addresses xerosis in eczema.

INTRODUCTION

Staphylococcus aureus is often implicated in different
forms of eczema. It has been shown to produce super-
antigens that exacerbate the inflammatory response in
eczema (1-3) and induce corticosteroid insensitivity
(4). Anti-staphylococcal agents are thus pivotal agents
in our treatment of eczema. A number of topical anti-
bacterial agents are commercially available. A combi-
nation product that contains both an antibacterial agent
and a topical steroid in one preparation has obvious
advantages over 2 different products each containing
one active agent, as the combination preparation will
increase patient compliance and thus improve thera-
peutic outcome.

This paper briefly describes the importance of S.
aureus in eczema, examines the rationale for the use
of combination antibacterial/steroid preparations,
compares the characteristics of those available, and
suggests management strategies for the optimal use of
these agents.

S. AUREUS AND ECZEMA

S. aureus is commonly found in all types of eczema
(5). This may manifest as obvious infection with impe-
tiginization or cellulitis, but may also be more cryptic,
presenting as excoriations, increased erythema, or
fissuring of the skin. Even when overt infection is not
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present, the use of anti-staphylococcal agents with top-
ical corticosteroids has been shown to produce greater
clinical improvement than topical corticosteroids alone
(6, 7). These findings are in keeping with the demon-
stration that S. aureus can be isolated from more than
90% of atopic eczema skin lesions (8); in one study, it
was isolated from 100% of lesional skin and 79% of
normal skin in patients with atopic eczema (9).

We observed similar rates of infection in a prospective
audit at the Hammersmith Hospital, in which all new
patients referred with atopic eczema were evaluated. In
a 2-month period, 30 patients were referred (22 children
and 8 adults). The reason given by the primary health
physician for referral in 29 was failure to respond to
prescribed treatment, and one patient was referred be-
cause the parents wanted a consultant opinion. In 90%
of the patients there was clinical evidence of infection;
in 87% swabs from lesional skin were highly positive
for S. aureus; and 93% showed marked improvement
within one week of treatment with topical fusidic acid/
corticosteroid combinations and emollients, with or
without a systemic antibiotic.

These findings are compelling arguments for the gene-
ral use of anti-staphylococcal agents in the management
of all patients with eczema.

IS TREATMENT OF S. AUREUS SUFFICIENT TO
TREAT ECZEMA?

S. aureus is very important in the pathophysiology
of eczema, but is its eradication sufficient to control
eczema? In a randomized, double-blind, prospective,
parallel-group study, Ramsay et al. (10) compared
topical 2% fusidic acid, 1% hydrocortisone, or a com-
bination of 2% fusidic acid with 1% hydrocortisone in
the treatment of atopic eczema. One group of patients
was treated with hydrocortisone or the fusidic acid/
hydrocortisone combination, and the second with fusidic
acid or the fusidic acid/hydrocortisone combination. As
expected, the fusidic acid-containing preparations were
superior in eradicating S. aureus and beta haemolytic
streptococci, with eradication rates of 100% for fusidic
acid cream and 98% for fusidic acid/hydrocortisone
cream vs. 53% for the hydrocortisone cream (Fig. 1).
When the results of all the patients were pooled, the 3
preparations were found to be statistically significantly
different in achieving >50% improvement in total signs
and symptoms, and in reduction of sign and symptom
scores after 2 weeks’ treatment. Fusidic acid/hydrocor-
tisone cream gave the best results, followed by hydro-
cortisone cream and then fusidic acid cream.

© 2008 Acta Dermato-Venereologica. ISSN 0365-8341
doi: 10.2340/00015555-0389
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Fig. 1. Results of treating patients with infected atopic eczema with topical 2%
fusidic acid (FA), 1% hydrocortisone (HC), or a combination of 2% fusidic
acid with 1% hydrocortisone (FA/HC) for 2 weeks (data from Ramsay et al.
(10)). The graph shows bacteriological response (eradication of bacteria) and
anti-eczema effect (expressed as a percentage of patients who did not fail
treatment) for patients with bacteria present at baseline. Results are combined
results for 2 parallel studies comparing hydrocortisone with the combination
(n=173), or fusidic acid with the combination (n=32).

This study demonstrates that eradication of pathogenic
bacteria from eczema is not sufficient to treat eczema.
An important finding, however, was that the combi-
nation of an antibacterial with a topical corticosteroid
improved the outcome compared with the topical cortico-
steroid by itself. This shows the importance of also using
antibacterial therapy when treating eczema.

TREATMENT FAILURE IN ECZEMA

To treat eczema effectively, the 3 principal problems
need to be targeted: dryness of the skin (xerosis);
inflammation; and infection (see Fig. 3 by Leung in
this supplement, p. 25) (3). These can be individually
targeted by the use of, respectively, emollients and
moisturizers; appropriate strength topical steroid or
topical immune response modifiers; and topical or
systemic antibacterial agents.

Treatment failure is complex, but the major cause is
failure to adhere to therapy. There are a number of pos-
sible reasons for this, including: lack of understanding
of the topical agents prescribed, complex regimens
comprising a number of different topical agents, fear
of real or imaginary side-effects of topical agents, slow
response to treatment, under-prescribing by the physi-
cian, failure to renew prescriptions, child refusal of
topical agents, adult unwillingness to use the treatment
prescribed, and poor cosmetic acceptability (11, 12).
The ideal treatment in eczema is one that addresses all
the problems in a single preparation, works quickly, is
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free of side-effects, and is cosmetically acceptable. Few
preparations match this ideal.

It is of major importance to discuss with patients the
treatments prescribed to ensure appropriate usage. The
importance of providing patients or carers with informa-
tion is illustrated by a study that showed parents’ lack of
knowledge and incorrect perceptions concerning com-
monly prescribed topical corticosteroids (11). Among
the parents or carers of 100 children attending paediatric
outpatient clinics, 44% of those who had been prescribed
1% hydrocortisone for their children’s eczema graded it
as moderately potent; 42% of those who had used beta-
methasone valerate 0.1% did not grade it as potent; and
the fusidic acid 2%/hydrocortisone 1% combination was
graded as moderately potent by 56% and potent by 32%.
Such misunderstanding increases the anxiety of patients
about the risks of using steroids and leads to avoidance
where use would help to control the eczema.

TOPICAL ANTIBACTERIAL/STEROID
COMBINATIONS

A number of antibacterial/steroid topical combinations
are commercially available. These include combinations
with 1% hydrocortisone or with a potent topical cortico-
steroid such as betamethasone valerate 0.1% (Table I).

Fusidic acid has major advantages over other available
topical antimicrobial agents. It shows very good penetra-
tion into the skin (13, 14). High in vitro skin permeabil-
ity to both the fusidic acid and betamethasone valerate
components of the combination product formulation has
also been documented (15). Furthermore, fusidic acid has
high anti-staphylococcal activity even against methicil-
lin-resistant S. aureus (MRSA) (16). Unlike neomycin
and gentamicin, it has a very low potential to sensitize
and induce contact allergic dermatitis (17). It also has
very good cosmetic acceptability, unlike clioquinol and
chlortetracycline, which can mark clothes and bedding.

Sensitization by topical antibacterials

The major advantage of using topical antibiotics is the
ability to achieve a high concentration of the antibiotic
in the skin where it is needed, without the side-effects
inherent with the use of systemic antibiotics. When used
on eczematous skin, where the skin barrier function is
impaired, there is an increased risk of cutaneous sensi-
tization. Antibiotics such as neomycin are contained in
over-the-counter products in Europe, some deodorants,
and a number of topical prescription drugs used on
the skin and in the eyes. Sensitization to neomycin is
a well recognized problem and many dermatologists
avoid topical neomycin for this reason.

Two recent studies have examined patch test results
from Departments of Dermatology participating in the
Information Network of Departments of Dermatology in
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Table 1. Antimicrobial agents available as combination preparations with topical corticosteroids, showing some of their

characteristics

Agent

Available in combination with

Sensitization potential Formulation® Cosmetic acceptability

Fusidic acid

Neomycin
Gentamicin
Clioquinol
Chlortetracycline
Miconazole®

Hydrocortisone 1%
Betamethasone valerate 0.1%
Betamethasone valerate 0.1%
Betamethasone valerate 0.05%
Betamethasone valerate 0.1%
Triamcinolone acetonide 0.1%

Hydrocortisone 1%

Low Cream, ointment Good
Cream, lipid cream

High Cream, ointment Good

High Cream, ointment Good

Medium Cream, ointment Poor

Low Ointment Poor

Low Cream, ointment Good

*Availability of formulations varies by country.

°Although an antifungal compound, miconazole, is included here, as it has been used in the treatment of atopic eczema.

Germany (18, 19). In the first study, 8532 patients with
atopic eczema were subjected to aimed testing for suspect-
ed allergic contact dermatitis over a 4-year period. Among
those tested, 2.1% were sensitive to neomycin (n=7619
tested), 2.11% were sensitive to gentamicin (n=1635), and
0.31% were sensitive to clioquinol (n=1177), compared
with 0% sensitive to fusidic acid (#=48) (18). The second
study estimated the incidence of contact allergy to topical
drugs in the overall German population, based on patch
tests performed during 2000 to 2004, as 2.2% for neomy-
cin, 3.2% for gentamicin, and 0.8% for fusidic acid (19).

Cosmetic acceptability

The majority of topical antibiotics available in com-
bination with topical corticosteroids are cosmetically
acceptable. Notable exceptions are chlortetracycline,
which is yellow and can mark clothing, and clioquinol.
Clioquinol is initially colourless, but when exposed to
air it turns yellow, and if applied to clothing it will turn
brown: this often discourages use.

Efficacy of fusidic acid/steroid combination products

A number of randomized clinical trials have compared
the efficacy of different topical antimicrobial/cortico-
steroid preparations with fusidic acid/corticosteroid
preparations in infected eczema (Table II) (5, 20-24).

Fusidic acid 2%/hydrocortisone 1% cream vs. micona-
zole 2%/hydrocortisone 1% cream. In this study, fusidic
acid/hydrocortisone cream (Fucidin® H; LEO Pharma
A/S, Ballerup, Denmark) was compared with a com-
bination of the antifungal compound miconazole with
hydrocortisone (20). Both treatments were equally ef-
fective in treating clinically infected eczema, but heal-
ing was more rapid with the fusidic acid/hydrocortisone
cream (p=0.04 in favour of fusidic acid/hydrocortisone
after 1 week of treatment).

Fusidic acid 2%/betamethasone 0.1% cream vs. neo-
mycin 0.5%/betamethasone 0.1% cream. Two clinical
trials compared fusidic acid/betamethasone cream
(Fucicort®, Fucibet®; LEO Pharma A/S) with neomy-

Table 11. Comparative trials of fusidic acid/corticosteroid combination preparations

Reference Fusidic acid combination Comparator Trial design Condition

Poyner & Dass, 1996 (20)  Fusidic acid 2%/ Miconazole 2%/ Open Mild to moderate infected
hydrocortisone 1% cream hydrocortisone 1% cream eczema of the trunk or limbs
(n=95) (n=102)

Wilkinson et al., 1985 (5)  Fusidic acid 2%/ Neomycin 0.5%/ Double-blind  Infected or potentially infected
betamethasone 0.1% cream betamethasone 0.1% cream eczema
(n=45) (n=46)

Javier et al., 1986 (21) Fusidic acid 2%/ Neomycin 0.5%/ Double-blind  Infected or potentially infected
betamethasone 0.1% cream betamethasone 0.1% cream eczema
(n=27) (n=32)

Strategos, 1986 (22) Fusidic acid 2%/ Gentamicin 0.1%/ Open Infected eczema
betamethasone valerate 0.1% cream  betamethasone valerate 0.1% cream
(n=50) (n=49)

Hill et al., 1998 (23) Fusidic acid 2%/ Clioquinol 3%/ Open Infected hand eczema
betamethasone 0.1% cream betamethasone 0.1% cream
(n=58) (n=62)

Schultz Larsen et al., 2007 Fusidic acid 2%/ Lipid cream vehicle Double-blind  Infected atopic eczema

(24) betamethasone 0.1% cream (n=88)
(n=275)
and Fusidic acid 2%/
betamethasone 0.1% lipid cream
(n=258)
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cin/betamethasone cream (5, 21). The two preparations
showed similar high clinical efficacy. In the Wilkinson
study, at 2 weeks 90% and 95% of patients using the
neomycin or fusidic acid combination creams, respec-
tively, considered their treatment beneficial, and both
treatments were equally effective at eradicating S.
aureus (5). In the study by Javier et al. (21), at 7-10
days both preparations were equally effective, with a
satisfactory clinical response seen in 81% and 85% of
patients using the neomycin or fusidic acid combination
creams, respectively. Both preparations were equally
effective in eradicating bacterial pathogens.

Fusidic acid 2%/betamethasone valerate 0.1% cream
vs. gentamicin 0.1%/betamethasone valerate 0.1%
cream. In this study, after 7-12 days of treatment,
74% of the fusidic acid group achieved an excellent
response compared with 55% of the gentamicin group
(p=0.03). The two treatments were equally effective
in eradicating skin pathogens (22).

Fusidic acid 2%/betamethasone 0.1% cream vs. clio-
quinol 3%/betamethasone 0.1% cream. The study by
Hill et al. (23) compared the two preparations used
twice daily in the treatment of infected hand eczema
for a period of up to 4 weeks. The overall clinical
response was similar in both groups, with 54.8% of
patients achieving a good or excellent response in
the fusidic acid group and 53.4% in the clioquinol
group. Overall cosmetic acceptability, however, was
significantly different in the two groups: 29.6% of the
clioquinol group and 90.6% of the fusidic acid group
found the cosmetic acceptability of their treatment
good (»p<0.0001). Fusidic acid was also superior in
bacteriological efficacy, eradicating S. aureus in 92.3%
of patients, whereas clioquinol eradicated S. aureus in
only 55.2% of patients (p=0.004).

New fusidic acid 2%/betamethasone valerate 0.1%
lipid cream. 1t is important to relieve the dryness of
eczematous skin, and the use of corticosteroid cream
without emollients and moisturizers may lead to further
problems with dryness and subsequent itching in some
patients. A new formulation of fusidic acid and betame-
thasone in a lipid cream has recently been developed to
provide an alternative treatment for patients with infec-
ted eczema in whom the existing combination cream
does not provide an adequate moisturizing effect. The
efficacy of this new lipid cream was compared with that
of fusidic acid/betamethasone cream in a double-blind,
randomized controlled study (24). In this study, 630 pa-
tients aged 6 years or older with infected atopic eczema
received treatment with fusidic acid/betamethasone
lipid cream, fusidic acid/betamethasone cream, or the
lipid cream vehicle. At the end of 2 weeks’ treatment,
total severity scores were reduced by 82.9% in the lipid
cream group, 82.7% in the cream group, and 33.0% in
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the vehicle group. Successful bacteriological response
was seen in 89.7%, 89.6% and 25.0% of patients, re-
spectively, and adverse events of pruritus or a burning
sensation in 2.6%, 1.6% and 13.6%, respectively.

The new fusidic acid/betamethasone lipid cream has
thus been shown to be as effective and well tolerated as
fusidic acid/betamethasone cream. It provides patients
and doctors with an alternative, so that patients’ indi-
vidual needs and preferences for emollient treatment
can be better met.

Efficacy of fusidic acid/steroid combination products:
Comment

The unifying theme of all these comparative studies was
the efficacy of the fusidic acid/corticosteroid prepara-
tions. These were as effective as or more effective than
the comparator preparations in terms of clinical efficacy,
antibacterial activity and cosmetic acceptability.

DEVELOPMENT OF RESISTANCE

A major concern in using topical antibiotics is the emer-
gence of antibiotic drug resistance. This is of particular
importance with an antibiotic such as fusidic acid,
which has a major medical role against methicillin-
resistant staphylococci. Since the launch of topical
fusidic acid, resistance levels to this antibiotic have
remained low (25). Resistance to fusidic acid has
been reported in closed environments, such as hospital
wards, where the risk of cross-infection is high (26).
Increased levels of resistance have also been reported
in dermatology departments where fusidic acid/cor-
ticosteroid use has been high (27). It is possible that
the way these preparations were used was responsible,
as a retrospective review of 8 previously conducted
clinical trials using fusidic acid/betamethasone to
treat infected or potentially infected eczema showed
that the emergence of fusidic acid-resistant strains
was observed in only 2.8% of patients given fusidic
acid-containing cream, compared with 2.5% given
the comparator cream (28). These authors concluded
that fusidic acid/betamethasone, when given for short
periods, leads to little selective pressure for the de-
velopment of resistance to fusidic acid. Furthermore,
in the recent prospective study of the new fusidic acid/
betamethasone lipid cream, selection of S. aureus
isolates resistant to fusidic acid was seen in 2.3% of the
patients who applied fusidic acid, and 1.9% of those
given the vehicle only, which again suggests that
short-term use of fusidic acid/betamethasone does not
increase resistance (24).

This conclusion has been supported by two studies
looking at the emergence of drug resistance to fusidic
acid in patients with eczema treated for short, 2-week
periods with topical preparations containing fusidic
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acid. The first was a case-controlled study to assess the
effect of short-term use of fusidic acid/betamethasone
cream in clinically infected eczema on the emergence
of fusidic acid-resistant strains of S. aureus (FusR S.
aureus) (29). Forty-six patients were randomized to
receive either the fusidic acid/betamethasone cream
or topical 2% mupirocin ointment plus betamethasone
cream used twice daily for 2 weeks. Both groups showed
a similar significant improvement in clinical severity of
the eczema at the end of the study. Microbiologically,
no patients developed fusidic acid resistance during the
study. Baseline samples from the site of worst eczema
showed FusR S. aureus in 26% of patients, with no
significant difference between treatment groups. After 2
weeks, there was a reduction in prevalence and popula-
tion density of S. aureus (sensitive and resistant) at the
worst eczema site (p < 0.0001), but no significant change
in the prevalence of carriage or population density of
FusR S. aureus, although there was a downward trend
in both groups. The prevalence of carriage of either S.
aureus (sensitive and resistant) or FusR S. aureus in the
nares did not change between baseline and 2 weeks. The
authors concluded that the use of topical fusidic acid
containing preparations for a 2-week period does not
promote resistance to fusidic acid in the skin or nares.

The second study was an open study to examine the
efficacy in atopic eczema of cyclical therapy, alternating
fusidic acid/hydrocortisone cream or 1% hydrocortisone
cream each for 2 weeks in children, and fusidic acid/
betamethasone cream or betamethasone 0.1% cream
in adults, and to determine the occurrence of fusidic
acid drug resistance using this regime (Chu AC, poster
presentation at American Academy of Dermatology
Meeting, 2001). Of 24 patients recruited into the study,
18 were children and 6 adults. Prior to starting the study,
all patients had been using a topical corticosteroid and
emollient, and one patient had been using fusidic acid/
hydrocortisone cream for 8 months. Seventeen patients
were poorly controlled, with frequent exacerbations
of their eczema often requiring a course of systemic
antibiotics. Swabs of lesional skin grew S. aureus in
22 patients: 21 were sensitive to fusidic acid and one
(the child using long-term fusidic acid/hydrocortisone)
was resistant to fusidic acid. Patients responded well
to cyclical therapy, with most patients being well con-
trolled. The mother of one patient, an 8-year-old boy,
kept a detailed diary before and after treatment. In the
12 months prior to the study he had required 2 hospital
admissions and 4 courses of oral antibiotics for infected
atopic eczema. Following the start of the trial, no further
oral antibiotics were required (Fig. 2).

Patients were reviewed every month for at least 2
months (3 patients were reviewed for 12 months) and
swabs were taken at each visit. As shown in Table III, the
prevalence of carriage of S. aureus decreased over time,
and no new cases of FusR S. aureus were observed. This
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acid/hydrocortisone cream or
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Fig. 2. Eczema diary kept by the mother of an 8-year-old child. The curve
shows severity as assessed by the mother. The child received fusidic acid
together with hydrocortisone cream for several months in the first year, but
suffered a severe exacerbation when this was discontinued. After initiation of
cyclical therapy with fusidic acid/hydrocortisone cream or 1% hydrocortisone
cream every 2 weeks, severity decreased markedly, and there were no further
flare-ups requiring oral antibiotics or hospitalization. OA: oral antibiotics.

study demonstrates that, even with prolonged treatment
of up to one year, as long as the fusidic acid preparation
is only used for 2 weeks each month, control of eczema
is good and there is no selective pressure on S. aureus
to develop fusidic acid resistance.

CONCLUSION

Eczema of all types frequently becomes infected with
S. aureus, and infection may exacerbate the eczema,
making it less responsive to topical corticosteroids. The
short-term use of a fusidic acid corticosteroid combina-
tion preparation effectively controls infection without
risk of drug resistance developing. In the author’s
clinic, all patients referred with eczema are treated
with daily baths, emollients, moisturizers and cyclical
2-week treatments with a fusidic acid/corticosteroid
preparation of suitable strength alternating with cortico-
steroid alone. Where xerosis is a particular problem,
the new formulation of fusidic acid/betamethasone in
a lipid cream would be indicated.

Table I11. Culture results for 24 patients with atopic eczema treated
with cyclical therapy, alternating fusidic acid/hydrocortisone cream
or 1% hydrocortisone cream every 2 weeks in children (n=18),
and fusidic acid/betamethasone cream or betamethasone 0.1%
cream in adults (n=6)

Patients with fusidic Patients with fusidicacid
acid sensitive S. aureus resistant S. aureus

Time point n (%) n (%)
Recruitment (n=24) 21 (88) 1(4.1)
2 months (n=24) 17 (71) 0

6 months (n=16) 9(57) 0

9 months (n=7) 4 (56) 0

12 months (n=3) 1(33) 0
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DISCUSSION

Q: Would you use fusidic acid for all patients with acute
atopic eczema, or are there certain criteria, e.g. impetigi-
nization? Even patients with no visible impetiginization
could still be heavily colonized with S. aureus.

Chu: This is a good question. We do not get the re-
sults of swabs back for several days so we have to go
with our clinical instinct. My clinical instinct is that if
there are signs such as exacerbation of the eczema, ery-
thema, or broken skin, then infection is present. These
patients invariably do very well on fusidic acid/steroid
combinations. Furthermore, there is no risk in using
these combinations: as we have heard, development
of resistance is very low, fusidic acid is not allergenic,
and it is well tolerated. Therefore, in this scenario I
always use a fusidic acid/steroid combination, for up
to 2 weeks at a time. Fusidic acid should not be used
continuously for more than 2 weeks.

Q: Could you comment on the use of silver in under-
garments to decrease bacterial burden?
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Chu: Silver has a good antibacterial effect, but I did
not include it in this presentation because it is not
available in combination with a steroid. It is useful in
situations where secondary infection is a concern, such
as second-degree burns, and it is now a component in
many of the preparations used for leg ulcers.

0O: How do you treat patients with atopic eczema who
have methicillin-resistant S. aureus (MRSA)?

Chu: MRSA creates problems as the patients have to
be isolated and seen in a separate room. We very rarely
see MRSA in our atopic eczema outpatients — very oc-
casionally it is seen in patients who have been admitted
to hospital. If this occurs, Hammersmith Hospital has
special eradication procedures that have to be fol-
lowed, including the use of mupirocin and systemic
antibiotics.

Q: Can fusidic acid be used in such cases?

Chu: 1 am bound by hospital policy, and at Hammer-
smith the policy is to use mupirocin.

Q: How do you treat resistant atopic eczema of the
eyelids?
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Chu: Atopic eczema frequently occurs on the face
among both children and adults. The eyelids are very
sensitive and often become infected. In these cases, I
see no problem in using the fusidic acid/hydrocortisone
combination for short-term treatment. If the problem
persists, as the skin is so thin [ would use a topical im-
munomodulatory, such as pimecrolimus. This can be used
in combination with cyclical fusidic acid cream (2 weeks
on and 2 weeks off) to keep infection under control.

Q: With long-term use of steroids, do you see problems
such as tachyphylaxis?

Chu: 1 have not encountered any tachyphylaxis. I al-
ways give my patients diaries: in any one month, they
use fusidic acid/steroid combination therapy for the first
2 weeks, and steroids only for the next 2 weeks. If the
eczema is under control they can stop using steroids
— thus they do have intermittent breaks. When the in-
fection is brought under control, the skin condition and
dryness often improve markedly. Because the “vicious
cycle”, described by Dr Leung, has been interrupted,
it is much easier to achieve good results using only
emollients, and the patients seem more responsive to
steroids when they do use them.
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5. Treatment success factors: diagnostic and treatment choices

and patient education

Thomas L. DIEPGEN

In eczema, many factors influence treatment success. This
interactive session included discussion of two case histo-
ries, illustrating the range of diagnostic procedures and
treatment options available in eczema, and the variety of
solutions that individual clinicians might choose. When in-
flammation and infection are both present, a topical treat-
ment that combines anti-inflammatory and anti-infectious
actions is an excellent choice. Even if the correct diagnosis
is made and the correct therapy prescribed, poor comp-
liance with treatment will result in failure. A structured
standardized atopic eczema education programme used in
Germany, which has been shown to improve compliance
and outcomes, is described. A combination of the doctor's
skills, the use of evidence-based medicine and patient
education all contribute to treatment success.

INTRODUCTION

All clinicians want to combine good medical skills with
the best and most current information available when mak-
ing treatment decisions for their patients. Because there
are so many treatment options available, we must carefully
consider the factors that define treatment success. These
include outcome measures such as scores, as recorded in
clinical trials; quality of life; adverse events; economic
impact; disease management; and compliance.

Quality of life and adverse events are self-explana-
tory, but studies have shown that there is often a poor
correlation between the patient’s and physician’s as-
sessments of how successful the treatment has been. In
many countries, economic implications are an increas-
ingly important factor in choice of therapy, particularly
for disease management in chronic conditions such as
atopic eczema. Finally, patient compliance is a key
determinant of whether treatment will succeed.

This article describes an interactive session during
which two patient case histories were presented and
audience members voted on their choice of diagnosis
and therapy. Following these practical illustrations of
how different clinicians may arrive at different treatment
decisions, the article briefly describes a standardized
atopic eczema education programme that we have de-
veloped in Germany, and the trial that we performed to
determine its effectiveness.

KEYPAD VOTING

During the interactive part of the session, audience
members voted anonymously from multiple-choice

© 2008 Acta Dermato-Venereologica. ISSN 0365-8341
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alternatives using wireless keypads. The results were
displayed on a screen immediately after each vote.

Seventy audience members participated in the keypad
voting. The results showed the following regional splits:
39% from Northern Europe (including the UK and Ire-
land); 23% from Central Europe (including Germany,
Switzerland, Austria and the Benelux countries); 21%
from Southern Europe; 7% from the Middle East; 3%
from North America; and 7% from the rest of the world.
Although some geographic patterns in the results are
mentioned below, it should be understood that the actual
numbers representing some regions were very small.

The breakdown of audience responders by profession
was as follows: dermatologists 73%; paediatricians
1%; other doctors 6%; nurses 1%; scientists 10%; and
other professions 9%. Twenty-nine percent of audience
responders worked in private practice; 46% in hospitals;
22% in industry; and 3% elsewhere.

CASE HISTORY 1: OCCUPATIONALLY-RELATED
HAND ECZEMA

JH, a 54-year-old drilling machine operator, had an
occupational accident 16 years ago that required
grafting a flap of skin from his groin onto his hand. He
was able to continue working for 15 years following
the accident, but last year developed occupationally-
related eczema in the area of the skin graft (Fig. 1a).
This eczema, which was chronically relapsing, was
getting worse after exposure to skin hazards at the
workplace. Audience members were asked to vote on
diagnosis, diagnostic procedures and treatment: the
results are described in Table 1.

Approximately 33% of audience responders diag-
nosed this case as irritant contact dermatitis, and 41%
diagnosed it as allergic contact dermatitis. Participants
from Northern Europe were more likely to diagnose irri-
tant contact dermatitis, while those from North America
diagnosed irritant or allergic contact dermatitis at equal
rates and those from other countries were more likely to
choose allergic contact dermatitis. In fact, we diagnosed
both allergic and contact dermatitis at our clinic.

All of the suggested options for testing attracted votes
(including no testing at all), but the highest percentage
of audience responders were in favour of mandatory
patch testing plus bacteriology (25%) or patch testing
after treatment, plus bacteriology (24%). We performed
patch testing at our clinic using standard and other
work-related series, and also tested substances from
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Fig. 1. Case history 1: hand of patient JH, showing (a) eczema localized to the area of grafted skin, and (b) appearance after 10 days of treatment.

the patient’s workplace. The test results showed that
JH had positive Type IV sensitizations against thiuram
mix, tetramethyl thiuram disulfide, tetramethyl thiuram
monosulfide, tetraethyl thiuram disulfide (disulfiram),
dipentamethylene thiuram disulfide and nickel. Some
of these products are present in rubber. The condition
had started as irritant contact dermatitis due to skin
contact with the rubber inside the gloves that JH wore
at work, and had developed into an allergic dermatitis.
The fact that the reaction was limited to the area of the
skin graft suggests that the barrier function of that skin
had been compromised.

Table 1. Diagnosis and treatment of occupationally-related hand
eczema: results of audience polling for case history 1

Votes

Questions and answers (%)
1. What is the correct diagnosis?
Irritant contact dermatitis 32.8
Allergic contact dermatitis 41.0
Infected skin flap 14.8
Tinea manuum 33
Other 8.2
2. What diagnostic procedures are needed?
Patch testing is mandatory 4.8
Patch testing is mandatory, plus bacteriology 254
Patch testing after treatment 19.0
Patch testing after treatment, plus bacteriology 23.8
Patch testing after treatment, plus bacteriology and mycology 19.0
No diagnostic procedures needed 7.9
3. What treatment would you prescribe?
Potent topical corticosteroids 29.4
Mild topical corticosteroids 29
Potent topical corticosteroids plus UV phototherapy 0.0
Mild topical corticosteroids plus UV phototherapy 0.0
Topical anti-infective treatment plus UV phototherapy plus 11.8

emollients
UV phototherapy plus emollients 0.0
Mild topical corticosteroids plus topical anti-infective treatment 47.1
Others 8.8
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The most popular audience choices for therapy in
this case were mild topical corticosteroids plus topical
anti-infective treatment (47%) or potent topical cor-
ticosteroids (29%). Mild topical corticosteroids plus
topical anti-infective treatment was the most popular
choice in all regions except for the Middle East. It is
not surprising that so many participants included an
anti-infective component in their choice of therapy,
since Staphylococcus aureus is commonly found in all
types of eczema (1-2). In fact, JH had already been
unsuccessfully treated using potent topical cortico-
steroids alone for several weeks. We therefore prescribed
an initial course of fusidic acid together with a mild
steroid, in order to address the patient’s superinfected
mild eczema and to supplement the anti-inflammatory
properties of the corticosteroids with an additional
topical anti-infective treatment. A treatment with cor-
ticosteroids alone would not have been as effective as
combination therapy in this case.

Treatment was continued with cream psoralen plus
ultraviolet light A (PUVA) therapy and emollients. Within
10 days, the patient’s eczema had cleared (Fig. 1b).

CASE HISTORY 2: ATOPIC ECZEMA

GW, a 27-year-old man had had typical atopic eczema
as a child, but had been free of it as an adult until he
acquired chronic relapsing hand dermatitis 2 years ago.
GW also suffered from hyperhidrosis of the hands and
feet and from itchy, dry skin. Upon examination, his
hands showed signs of inflammation and there was
eczema on his wrists (Fig. 2). I always interpret eczema
on the wrists as an indicator that the condition is atopic
eczema of the hands.

Tests showed that GW had a serum IgE level of
10.5 kU/I. He responded positively to the Phadiatop test
for a specific birch pollen (CAP class 1) and to prick
tests for birch, hazel and alder pollen. He also had a
positive patch test to epoxy resin, though this played no



Fig. 2. Case history 2: atopic eczema.

role in his current eczema. Audience members’ choices
for first-line treatment and additional recommended
measures are described in Table II.

A wide range of treatment options is available. As
can be seen, most audience responders chose either
anti-inflammatory plus topical anti-infective treatment
(52%) or anti-inflammatory treatment with topical cor-
ticosteroids (23%). The former was the most popular
choice in all regions except North America, where most
responders chose either anti-inflammatory treatment
with topical corticosteroids or topical immunomodula-

Table 1. Treatment of atopic eczema: results of audience polling
for case history 2

Votes
Questions and answers (%)
1. What would be your first-line treatment?
Anti-inflammatory treatment with topical corticosteroids 233
Anti-inflammatory plus topical anti-infective treatment 51.7
TIMs 6.7

Anti-inflammatory treatment with topical corticosteroids plus TIMs 5.0
Anti-inflammatory plus topical anti-infective treatment plus TIMs  11.7

Other 1.7
2. In addition, would you recommend

Eczema school 36.1
UV phototherapy 16.4
Tap water iontophoresis 33
Eczema school plus tap water iontophoresis 9.8
UV phototherapy plus tap water iontophoresis 4.9
Eczema school plus UV phototherapy plus tap water iontophoresis 19.7
Other 9.8

TIMs: topical immunomodulators.
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tors (TIMs). TIMs, or combination therapies including
TIMs, were chosen by very few European audience
members, and were favoured only by those from the
Middle East and North America. Typically, either
corticosteroids or TIMs can be used depending on the
severity and extent of eczema; however, since S. aureus
is commonly found in atopic eczema, the inclusion of
an anti-infective component will accelerate the healing
process and support the anti-inflammatory treatment.
The patient was treated successfully at our clinic with
a combination product containing betamethasone and
fusidic acid, applied topically. This combination provides
a high, rapid rate of healing in infected eczema, as has
been demonstrated in several studies (2). Our own clinical
experience has shown that the chosen combination is very
effective and can significantly shorten time to healing.
Audience responders had a wide range of opinions
on other possible recommended measures for GW.
Nearly two-thirds of the audience recommended an
eczema school (i.e. standardized eczema education pro-
grammes — see below), either alone or in combination with
other treatment. However, very few audience members
from the Middle East would recommend eczema schools,
suggesting that such schools are not yet an established
concept there. UV phototherapy is an effective treatment
for eczema, particularly hand eczema. If hyperhidrosis is a
significant cofactor of hand eczema, tap water iontophore-
sis should be considered in addition to topical treatment.
Tap water iontophoresis was used successfully at
our clinic to improve GW’s hyperhidrosis, and we also
encouraged him to attend an eczema school. This last
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measure is very important, because correct diagnosis
and choice of therapy do not ensure success unless the
patient complies with treatment.

COMMENT ON THE CASE HISTORY VOTING

Most questions attracted a wide range of answers, and
apart from the regional variations described above, this
wide range appeared across all regions. A wide variety
of answers was also seen among dermatologists, who
comprised the largest proportion (73%) of audience
members. It is reasonable to assume that all respondents
would want to provide their patients with the best pos-
sible care, and that they all have an interest in keeping
up with the evidence, demonstrated by the fact that
they were attending a scientific congress. While the
audience did not have as full a clinical picture as they
would have had in real life, the variety of responses
illustrates how several doctors faced with a similar case
may choose different treatment solutions.

CONTENTS OF AN ECZEMA SCHOOL COURSE

Compliance is a key factor in achieving treatment suc-
cess. As a result, “eczema schools”, or standardized
eczema education programmes, have been developed in
several countries, with the goal of increasing patients’
understanding of their condition and its treatment and
improving their subsequent compliance. The rest of
this article briefly describes a programme of this type
that we have developed in Germany.

Our standardized atopic eczema education program-
me, which has been proven effective in a multicentre
clinical trial (3), consists of 6 once-weekly 2-h sessions.
Although several educational interventions have been
developed for adult patients with atopic dermatitis over
the years (4), the German Atopic Dermatitis Intervention
Study (GADIS) is the first to demonstrate the efficacy
of educational intervention in a large, randomized,
controlled clinical trial. The trial covered only courses
directed at patients aged up to 18 years, but in Germany
there are also eczema schools for adults.

Each 2-h session is led by members of a multi-
professional team that may include a dermatologist,
paediatrician, psychologist, dietician and nurse (Table
IIT). Each team member receives 40 h of training before
participating, and a detailed training manual specifies
the content of each lesson. The lessons are age-related
and may be attended by the parents of children aged 3
months to 7 years; by children aged 8—12 years with
parents attending separate sessions; by adolescents
aged 13—18 years; or by adult patients. This strategy
maximizes patient and parent education, and can com-
plement a symptom-oriented therapeutic approach. It
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Table I11. Structure and contents of the standardized atopic eczema
education programme

Session Team Topics

Introduction

Basic medical information about
atopic eczema

Relaxation techniques

1 Dermatologist/Paediatrician
+Psychologist

2 Psychologist Stress management
Dealing with itching and
scratching

Sleep disturbance

3 Nurse Recognition and avoidance of
triggering factors

Daily skin care

4 Dermatologist/Paediatrician ~ Stage-related treatment of
symptoms

Alternative therapies

General child nutrition

Food allergies in atopic eczema
Different forms of diets

5 Dietician

6 Dermatologist/Paediatrician
+Psychologist

Issues of coping
Self-management plan
Problems in transfer to daily
routine

is particularly appropriate for atopic eczema, where
consideration of psychological and nutritional aspects
and topical and systemic therapy combinations may
be required to address the underlying multi-factorial
pathophysiology of this chronic disease. In addition to
treating the symptoms of atopic eczema in childhood
and adolescence, providing educational support for pa-
rents can be an important factor in achieving a positive
long-term outcome.

The programme covers medical, nutritional and psy-
chological issues. The first session provides introductory
information on atopic eczema and teaches relaxation
techniques, which can help patients to cope with their
disease. An important topic in the fourth session is
“stage-related treatment of symptoms”, which discusses
how long patients should self-treat before seeing their
physicians. A plan for self-management is included in
the sixth session. Taken as a whole, the programme helps
patients to take control of their disease by teaching them
to manage it effectively (5). It also reassures patients
that treatments are safe and effective, and helps to
alleviate the “steroid phobia” exhibited by some parents.
Patients are taught to apply topical treatments properly,
and are motivated to continue their treatment (including
appropriate modified treatment when the eczema is in
remission).

Participants are encouraged to share personal ex-
periences and exercise newly learned skills in all
programme sessions. The course does not specify a par-
ticular treatment regimen; individual therapy remains
the responsibility of patients’ doctors.
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Table IV. Differences in changes in severity of eczema at one-year follow-up between an intervention group who attended an eczema

school, and a control group who did not. Data from Staab et al. (3)

Difference in change of score (95% CI):

Age group Control group — intervention group p-value
3 months to 7 years Total severity score® -52(-82t0-2.2) 0.0002
(Intervention: n=274; Control: n=244) Objective severity score® —4.2 (-6.8t0-1.7) 0.0009
Subjective severity -1.1(-1.9t0 -0.3) <0.001
8-12 years Total severity score® —8.2 (-13.6 to —-2.8) 0.003
(Intervention: n=102; Control: n=83) Objective severity score® —6.7 (-11.2to -2.1) 0.005
Subjective severity -2.1(-3.4t0-0.8) <0.001
13-18 years Total severity score® -14.5 (-21.2t0-7.9) <0.0001
(Intervention: n="70; Control: n=>50) Objective severity score® -9.9 (-15.5t0 -4.3) <0.0001
Subjective severity -2.1(-3.5t0-0.7) <0.0022

2Scoring of atopic dermatitis scale.

EFFECTIVENESS OF THE STRUCTURED
EDUCATION PROGRAMME

A multicentre, randomized controlled trial conducted at
7 hospitals in Germany examined whether attendance at
the education programme had an effect on the long-term
outcome of atopic eczema (3, 5, 6). Information was col-
lected from 992 families with children (aged 3 months
to 18 years) who had moderate to severe atopic eczema.
The children were split into 3 groups according to age,
were randomized to attend the 6-week education course
or to receive no education, and were followed up at one
year. Outcome measures included severity of eczema ac-
cording to the atopic dermatitis scale (7), and subjective
severity according to standardized questionnaires.

At one year, severity of eczema and subjective seve-
rity had improved significantly in the groups that had
received education compared with the control groups
(Table IV), so that the benefits of education were shown
to be long-lasting. In terms of the goal of achieving bet-
ter disease management and health behaviour, these are
very promising results.

The results also showed that poor compliance, which
is a major cause of treatment failure, can be improved
through education. Patients/parents need access to clear,
consistent and informed advice about their disease and
the benefits and proper use of treatment.

CONCLUSION

A combination of the doctor’s skills, use of evidence-
based medicine and patient education all contribute to
treatment success.
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DISCUSSION

Q: Is the efficacy of fusidic acid in atopic eczema due
to its antimicrobial effect or due to a possible anti-
inflammatory effect?

Leung: This is a good question, but, to my knowledge,
fusidic acid does not have intrinsic anti-inflammatory
effects, and this is borne out by the results of the stud-
ies that examined fusidic acid and steroids as single
components or in combination.
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