Chapter 8
Fungal Infections of the Skin

Roderick J. Hay

8.1 Introduction

The fungi are recognized causes of disease in all regions of the world [1]. The most
common of these infections are superficial mycoses, and these include diseases
such as dermatophytosis or ringworm and candidosis. However, disabling, and
potentially fatal, deep, or systemic fungal infections can also occur although many
are geographically restricted to specific environments; others are opportunistic
infections that develop in the ill and immunosuppressed. Fungi are eukaryotes
which have a similar structure to that of mammalian cells although they also have a
polysaccharide-based cell wall. Fungi grow in one of two different ways [2]. In
some growth forms, known as yeasts, single cells reproduce by a process of bud
formation that gives rise to single daughter cells. Other morphological forms, the
mycelial or mold fungi, grow as chains of cells which appear as strands of cells,
hyphae. These mycelial cells generally do not separate. Other fungi, the dimorphic
fungi, exist as either yeasts or mycelia at different stages of their life cycles, a pro-
cess that is often temperature dependant. In order to survive, fungi propagate by
forming specialized reproductive structures or spores (conidia). These vary in mor-
phology according to growth conditions, the most elaborate being produced only
under conditions of laboratory culture. However, they may also form vegetative
conidia called arthrospores which are usually located within a hyphal chain in vivo.
These are thick walled cells that are able to resist periods of desiccation and poor
nutrition. Arthrospores are formed by dermatophytes in vivo, for instance, in epi-
dermis or nail, and their formation may affect the ability of antifungal drugs to
destroy cells. Other superficial fungi have different structural adaptations. For
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instance, Malassezia species on the skin are also equipped with a thick cell wall
which is grooved on the inside. Again it is thought to enable the organism to survive
on the skin surface, and after treatment these cell walls are often retained even
though the cell cytoplasm has been destroyed by an antifungal drug.

Fungi can cause human disease in a number of different ways, through the pro-
duction of toxins or mycotoxins, through sensitizing antigens (allergens), or by the
invasion of tissue. Invasive diseases caused by fungi are known collectively as the
mycoses: the superficial, subcutaneous, or systemic mycoses. The superficial myco-
ses have been ranked as the fourth most common of all human diseases, largely
because they are common at all age groups, in all climates and are often chronic
unless treated. The distribution of superficial mycoses is affected by a number of
factors [3] such as the presence of the organisms in the environment, host immunity,
frequency, and route of exposure.

8.2 Superficial Mycoses

Superficial infections caused by fungi are common globally [3]. In addition the
distribution of some is dependent on local climatic conditions or the existence of
endemic foci of specific species seen, for instance, in tinea imbricata or tinea capi-
tis. The main superficial infections are dermatophytosis or ringworm, superficial
candidosis, and pityriasis (tinea) versicolor. However, other conditions such as foot
or hand infections caused by Neoscytalidium dimidiatum as well as the hair shaft
infections, white and black piedra, and tinea nigra are also seen.

8.3 Dermatophytosis (Ringworm)

The dermatophyte or ringworm fungi are frequent causes of superficial infection [2].
These mold fungi can invade the epidermis but their growth remains confined to the stra-
tum corneum, the hair shaft, or the nail plate. There are three pathogenic genera of derma-
tophyte in humans: Trichophyton, Microsporum, and Epidermophyton. These organisms
normally cause exogenous infections that originate from a source external to the patient.
Human infections originate from one of three different sources—other humans, animals,
or soil, known, respectively, as anthropophilic, zoophilic, or geophilic.

8.3.1 Epidemiology

In most countries dermatophytoses are common [3—6]. The main types of infection
seen are tinea pedis, tinea corporis, tinea cruris, and tinea capitis. Tinea pedis is very
common and in temperate climates may affect some 15 % of the population; it is
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less common in many parts of the tropics. Occlusion of the feet with shoes or socks
predisposes to infection, although a higher proportion of the populace may have
asymptomatic infections of the skin plantar skin. In communities where there is
heavy industry, such as mining or petroleum refining, the incidence of foot infec-
tions may be much higher, because of the ease of spread between workers who use
industrial foot wear, such as heavy boots, and communal showering facilities. There
are a number of different organisms which can cause web space infections of the
foot, known as athlete’s foot, ranging from dermatophytes to Candida or
Neoscytalidium species and Gram-negative bacteria, and erythrasma, a Gram-
positive bacterial infection. Populations of microorganisms on the feet, particularly
those affecting the interdigital spaces, may vary over time and one may replace
another to cause infection [7, 8]; the term “dermatophytosis complex” has been
coined to describe this phenomenon where the dermatophytes are replaced, usually
with Gram-negative bacteria such as Pseudomonas species. Dermatophyte infec-
tions of the feet may occur at all ages but usually start in childhood at 5-6 years of
age reaching a peak in early adult life.

Tinea corporis or dermatophytosis of the trunk is usually a sporadically occur-
ring condition as the opportunities for spread of infection are less. Often the infec-
tion originates from an animal with which the patient has contact. The most common
sources are domestic pets such as cats or dogs which can be infected with
Microsporum canis. However, other sources of infection are rodents, horses, cattle,
and other mammals. Infection with fungi of animal origin (zoophilic infection)
depends on exposure to an appropriate and infected animal source. In other areas
tinea corporis is usually an anthropophilic infection arising from contact with other
infected humans, e.g., tinea imbricata due to 7. concentricum or tinea corporis due
to T. rubrum. Some are occupationally transmissible. For instance, sportsmen and
sportswomen who come into close physical contact such as wrestlers are suscepti-
ble to transmitted dermatophytes such as 7. ronsurans [9], although usually an
infected site is the site of contact, e.g., the face or neck area.

The epidemiology and clinical features of onychomycosis and tinea capitis are
discussed in separate chapters (Chaps. 9 and 10).

8.3.2 Pathogenesis

The fungi invade the skin after adhering to stratum corneum cells and producing
keratinases or proteases such as subtilisins [10, 11]. Factors which encourage
fungal invasion include increased environmental humidity and CO, content, both
of which may occur in a tropical environment and in the presence of occlusion,
e.g., by shoes. Less is known about those factors which determine human suscep-
tibility, although generally it is thought that most individuals are susceptible to
infection. Recently susceptibility to deep dermatophyte infections has been linked
to mutations of the CARD 9 gene but as yet how susceptibility in normal popula-
tions is regulated remains a mystery [12]. The presence of antimicrobial peptides
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such as defensins in human epidermis plays a role in prevention of dermatophyte
invasion [10]. In addition, patients with persistent dermatophytosis affecting the
palms and soles are significantly more likely to have an atopic background, with
a personal or family history of eczema and asthma, than others. Resistance is
largely mediated via nonspecific factors such as an increase in epidermal turnover
and epidermally derived peptides or by the specific activation of T cell-mediated
immunity. Patients with the acquired immune deficiency syndrome (AIDS), for
instance, although not apparently showing an increased incidence of infection,
may have clinically atypical and extensive lesions [13]. However, even patients
with an intact immune system often have a poor immunological response to der-
matophyte fungi, possibly through modulation in the expression of immune
responses by dermatophyte products.

8.3.3 Clinical Features

By convention, the normal term for dermatophytosis is tinea, followed by the Latin
for the appropriate part of the body affected (tinea capitis, head; tinea cruris, groin,
etc.).

8.3.3.1 Tinea Corporis

This presents with a scaly and itchy rash affecting the trunk or proximal limbs [2].
The typical lesion is a circular scaling patch with some central clearance. However,
in many lesions the main abnormalities, scaling or papule/pustule formation, are
seen at the edge of the lesion where an intact or broken rim can just be made out.
In zoophilic infection, the lesions can be raised, indurated, and very inflamed.
Pustules are sometimes seen. Tinea corporis lesions may be very large and affect a
wide area on the back and chest, and, in pigmented skin, postinflammatory hyper-
pigmentation may mark the outline of the infected area even where there is little
inflammation. In patients with HIV/AIDS, the normal pattern of symptoms and
signs may be altered considerably, with extensive or follicular forms being seen in
some patients. The common causes of tinea corporis are Trichophyton rubrum and
Microsporum canis. Generally M. canis is more inflammatory and circumscribed,
whereas T. rubrum infections may be very extensive and cover large areas, often
with little inflammation (Fig. 8.1). The outline of the lesion in 7. rubrum infections
may be difficult to trace, although parts of the outer rim of the lesions can be dis-
tinguished as described above.

Tinea imbricata is a specific type of tinea corporis caused by the fungus
Trichophyton concentricum. It is endemic in remote and humid tropical areas in the
West Pacific and parts of Malaysia, India, Brazil (Amazonas), and Mexico [14].
Lesions are characterized by the development of multiple concentric rings of scales
which may cover a large area of the body from childhood (Fig. 8.2).
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Fig. 8.1 Diffuse tinea
corporis caused by
Trichophyton rubrum

Fig. 8.2 Tinea imbricata

8.3.3.2 Tinea Cruris

Dermatophytosis affecting the groin—tinea cruris—is a sporadic infection which
may be common in most humid or tropical countries. It is almost always caused by
anthropophilic species of dermatophytes, mainly Trichophyton rubrum and
Epidermophyton floccosum. Sometimes these infections may become common in
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Fig. 8.3 Interdigital tinea
pedis caused by
Trichophyton rubrum

certain groups such as soldiers or prisoners. The usual lesion is an itchy rash with a
raised border extending from the groin down the upper thigh and on occasions into
the natal cleft. In women and men, it may extend around the waist area affecting the
buttocks and upper thighs. In T rubrum infections, other areas, particularly the soles
or interdigital spaces on the feet, are often involved at the same time.

8.3.3.3 Tinea Pedis

Dermatophytosis affecting the feet is very common in most temperate climates; and
although less common in tropical countries, it nonetheless occurs anywhere where
shoes are worn. The most common sites of infection are the interdigital spaces or
the soles [15, 16]. The main symptom of interdigital infection is itching. The skin is
usually cracked and the main areas affected are the third and fourth interdigital
spaces (Fig. 8.3). The web spaces may also appear macerated, and, if there are
severe erosive changes, particularly if there is greenish discoloration of the area,
Gram-negative bacteria such as Pseudomonas species may be implicated [7] as sec-
ondary invaders. This is the dermatophytosis complex type of infection, and these
patients often have painful rather than itchy feet. Both Candida and erythrasma,
Corynebacterium minutissimum, may cause maceration and whitening of the inter-
digital skin. Neoscytalidium and, less commonly Fusarium, species mimic derma-
tophytosis in the interdigital space usually presenting with itching and cracking of
the skin. When T. mentagrophytes affects the interdigital spaces, it may cause more
severe itching and the formation of vesicles or bullae (Fig. 8.4). These more inflam-
matory infections may also trigger an “id” reaction where the patients develop
vesicular eczema (pompholyx) on the feet and the hands, the changes being more
prominent on the foot where the infection started. These are immunologically medi-
ated reactions to the presence of the dermatophyte infection, and the secondary
lesions do not contain dermatophyte hyphae.

When the infection is located on the soles, plantar tinea pedis, the main signs
are scaling which often presents in tiny circular patches. Usually there is little
inflammation and itching may be minimal. The infection generally becomes
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Fig. 8.4 Vesicular tinea
pedis caused by
Trichophyton
mentagrophytes

Fig. 8.5 Moccasin tinea
pedis caused by
Trichophyton rubrum

apparent when it spreads to involve the lateral borders of the feet, “moccasin-type
infection” (Fig. 8.5). Here the scaling is easily seen on the lateral margins of the
foot and may spread to involve the dorsal surface of the feet. This pattern is typi-
cal of T. rubrum infection but it can also be caused by Neoscytalidium species.
Once again when 7. mentagrophytes affects the soles, it may lead to the formation
of bullae.

8.3.3.4 Other Sites of Infection

Dermatophyte infections can affect the palms of the hands, tinea manuum, rather in
the same way as they do the soles. Often only one hand is affected and the scaling
remains confined to the palmar surface, although with extensive infection, it can
affect the dorsum of the hands. Trichophyton rubrum is the usual cause.
Dermatophytosis of the face or tinea faciei is often difficult to diagnose as the
changes may be subtle with little inflammation [16]. However, generally at least
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part of the outline of the infection can be seen. Some patients with tinea faciei com-
plain of increased itching and sensitivity to sun exposure.

When the infection involves the beard area, tinea barbae, deep pustule formation
and itching accompany the infection although the outline of the ring is often seen.
In very severe cattle ringworm infection, caused by 7. verrucosum, the infection in
the beard area may be painful and very extensive.

8.3.4 Laboratory Diagnosis

Clinical diagnosis of dermatophytosis is not completely reliable, and ideally the
presence of infection should be confirmed by demonstrating the organisms in skin
scrapings taken from lesions [2]. Scrapings are generally best removed with a blunt
scalpel from the edge of lesions or by using the reverse side of a scalpel blade. For
diagnosis they are mounted in 5-10% potassium hydroxide and are then micro-
scopically examined. The organisms are seen in scrapings as chains of cells forming
hyphae. In addition, they can be cultured on mycological media such as Sabouraud’s
agar, and their gross and microscopic morphology is used to distinguish the differ-
ent species. At present molecular techniques play little part in the diagnosis of der-
matophytosis of the skin [17].

8.3.5 Management of Dermatophyte Infections

The treatment of dermatophyte infections is now comparatively simple, and cure
rates range from 80 to 90 %. There is a wide range of antifungal agents which can
be used in both topical and oral formulations [18-20]. All these are effective in a
substantial majority of patients, provided that they are used regularly and as
instructed. In assessing therapeutic response, there has been a trend to favor the use
of complete clinical cure as a primary end point for clinical trials; secondary end
points are a complete mycological cure or combined mycological and clinical cure
or clinical improvement [20, 21]. These assessments have an impact on the interpre-
tation of studies as the older studies often used complete clinical cure or 90 %
improvement as primary end points. In some forms of dermatophytosis such as
interdigital tinea pedis or onychomycosis (see Chap. 10), complete clinical recovery
is often not achieved during the time period of the study as the timing of improve-
ments in the pathological changes lags behind that for disappearance of the
organism.

The approach currently adopted to treatment of dermatophytosis affecting the
skin is to use topical treatments for well-circumscribed infections or infections of
limited extent and oral treatments for extensive infections or those affecting hair or
nails where, despite many attempts to design new topical applications with a high
degree of penetration to the infected site, there has yet to be a breakthrough in local
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Table 8.1 Topical antifungal agents used in dermatophyte infections

Compound Formulations Other features
Benzoic acid compound (Whitfield’s | Ointment Cheap

ointment)

Undecenoates—various brands Ointment, powder Cheap

available

Tolnaftate Cream, powder, lotion Cheap

Miconazole, clotrimazole, econazole, | Cream, powder, lotion, Broad spectrum including
sulconazole?, ketoconazole, spray, shampoo antibacterial(not
bifonazole* (ketoconazole) ketoconazole)
Terbinafine, naftifine®, butenafine Cream Very rapid expensive
Cyclopyroxolamine?® Cream, lotion Broad spectrum

*Availability varies in different countries

therapy. A further issue of importance in the management of dermatophytosis is
compliance with treatment as many patients find repeated applications time con-
suming and difficult, and there is a high rate of noncompliance with longer topical
treatment regimens [22]. For this reason some antifungals have been assessed in
trials for once rather than the more usual twice-daily application. It is difficult to
comment, therefore, on their relative effectiveness as a function of the frequency of
application, as many of those licensed for twice-daily use have not been formally
studied in once-daily treatment regimens and may be similarly effective.

8.3.5.1 Topical Applications (Table 8.1)

A great variety of topical applications have been used for the treatment of ringworm
infections [19, 23-41]. They have the advantage of being relatively free from
adverse effects. Allergic contact dermatitis is rare. Irritant effects may occur with
any of them, especially on raw skin and in fissures between the toes, but generally
are not common. However, benzoic acid compound ointment (Whitfield’s oint-
ment), full strength, is particularly irritant and is not used on tender skin sites, such
as the scrotum or the groin area. Magenta paint (Castellani’s paint) is still used in
some cases of inflammatory tinea pedis, particularly when bacterial infection coex-
ists, although potassium permanganate followed by a topical antifungal is preferred
for exudative or weeping foot lesions. Other cream or powder preparations that can
be purchased without prescription include tolnaftate or zinc undecenoate. Haloprogin
is another antifungal which, although it is not extensively used, is an effective topi-
cal treatment.

Imidazole preparations for topical use, such as clotrimazole, miconazole, econ-
azole, and ketoconazole, are now well established as effective treatments in ring-
worm infections with an extremely low incidence of adverse reactions; other drugs
in this group, isoconazole, tioconazole, and sulconazole, are equally effective. Newer
preparations such as sertaconazole [28, 37], luliconazole [20], and isoconazole [23]
are available in some countries. Generally the azole antifungals are available in
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cream, solution, or spray formulations at a concentration of 1 %. Most are used twice
daily for 2—4 weeks although some, such as bifonazole, are licensed for once-daily
use. The most recent Cochrane review of topical treatments for foot infections indi-
cates little difference in efficacy between these different azole compounds.

The major alternative treatment is the topical formulation of terbinafine [22].
Terbinafine applied locally in dermatophytosis has been shown to produce
responses in some dermatophyte infections, e.g., interdigital tinea pedis, after
very short periods of application, e.g., 1-7 days. Also 1 week of topical terbin-
afine was found to be more effective than 4 weeks of clotrimazole in tinea pedis.
There is also a topical formulation of terbinafine which is designed for use in
infections of the foot and across the sole in a film-forming solution which is used
as a single application only [41]. The solution is applied and left to dry for
3—4 min. Other allylamines such as naftifine [33] and butenafine [34] are also
effective. Ciclopirox is available in some countries as a topical application for use
in dermatophytosis [26].

There has been considerable recent work on developing new formulations of
topically active antifungal drugs to improve efficacy. The single application terbin-
afine film-forming solution was discussed above but other approaches to new for-
mulations include both gels and sprays. Work has also been carried out to assess
whether application of a co-treatment with 40 % urea would enhance clinical effi-
cacy [36]. Few of these approaches have been adopted into clinical practice.

8.3.5.2 Oral Antifungals

The mode of action, pharmacology, and adverse events related to the oral antifungal
medications are discussed in Chapter. This section is concerned with the specific
use of these drugs in dermatophyte infections.

Terbinafine Terbinafine is a member of the allylamine antifungal group, which
acts by the inhibition of squalene epoxidase in the formation of the fungal cell mem-
brane. When given orally, it is rapidly laid down in the stratum corneum, and it
persists in nails at high concentrations for several months. These may exceed the
minimum inhibitory concentration for a long period after the end of therapy.
Terbinafine is given orally in a dosage of 250 mg/day for dermatophytosis. It has
produced rapid and long-lasting remissions in dry-type tinea pedis and tinea cruris,
as well as tinea corporis. A smaller tablet form of 125 mg is available in some coun-
tries for treatment of children.

Itraconazole This is an orally absorbed triazole. It has similar activity to the imid-
azole, ketoconazole, but without the heightened risk of hepatotoxicity. Its mode of
action is through the inhibition of the cytochrome P-450-dependent demethylation
stage in the formation of ergosterol on the fungal cell membrane. It is active against
a wide range of dermatophytes and is effective in regimens of 100 mg for 15 days



8 Fungal Infections of the Skin 167

in tinea cruris and corporis or 30 days in dry-type tinea pedis. The currently pre-
ferred regimen uses 400 mg/day, given as two daily doses of 200 mg. In tinea cor-
poris, 1 week of therapy at this dosage is sufficient and in dry-type tinea pedis
2 weeks. Occasionally, longer periods of treatment are needed.

Griseofulvin [13] This is a metabolic product derived from species of Penicillium,
which was first isolated from P. griseofulvum. Its activity, which is fungistatic, is
largely restricted to dermatophyte infections. The usual human regimen is 10 mg/
kg/day given in tablet form. There is a solution form for children although this is
no longer available in many countries. Treatment duration varies between 2 and
4 weeks for tinea corporis or cruris. The use of griseofulvin has largely been super-
seded in many countries by terbinafine or itraconazole, except in tinea capitis
(Chap. 9).

Ketoconazole This orally active imidazole is a broad-spectrum antifungal agent.
In ringworm infections requiring systemic treatment, it offers an alternative agent
and is given in a 200400 mg/day regimen with food (for adults). Hepatitis is a
proven complication, occurring in approximately 1 in 10,000 patients. Because of
this, ketoconazole is not used in Europe and the USA for superficial infections.

Fluconazole Fluconazole is an orally active triazole antifungal used for the treat-
ment of dermatophyte and Candida infections as well as systemic mycoses. It can
also be given as daily treatment of 100 mg 2—4 weeks in dermatophyte infections of
the skin. It can also be used in a regimen of 150 mg/week for 2-3 weeks for tinea
corporis and tinea cruris and somewhat longer for dry-type tinea pedis. There are
fewer interactions than with itraconazole but, like the latter, side effects are rare and
mainly confined to gastrointestinal discomfort.

There is little data at present on the use of posaconazole and voriconazole in
dermatophytosis affecting the skin. New oral drugs such as pramiconazole, ravuco-
nazole, and albaconazole have been tested by clinical trial in specific dermatophyte
infections but at present have not been marketed for these indications.

8.3.6 Treatments in Practice

The different clinical forms of dermatophyte infection require different approaches
to treatment. Generally, topical therapies are used for localized or mild infections
and oral antifungals for the more extensive infections [23]. The oral azoles, such as
fluconazole or itraconazole and terbinafine, are now the preferred oral treatments
for extensive or severe dermatophytosis rather than griseofulvin; they are also used
in severe steroid-treated dermatophyte infections which often develop follicular or
pustular changes (Fig. 8.6).
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Fig. 8.6 Steroid-treated
tinea corporis

8.3.6.1 Tinea Corporis

Localized or nonextensive tinea corporis responds to topical therapy applied twice
daily, usually for about a month. Topical terbinafine often works in a shorter time (e.g.,
2 weeks) than topically applied azoles. But because of the difficulty in accurately locat-
ing the extent of infection in more widespread infections of recent onset, oral terbin-
afine or itraconazole will generally be preferred, and these clear the condition in
2-3 weeks, depending on the dosage used. With griseofulvin, longer periods of treat-
ment are effective. In tinea imbricata, the most appropriate duration of the treatment
regimen is not clear although 2 weeks of terbinafine has been found to be effective.
There is a form of persistent tinea infection usually caused by 7. rubrum at sites in
the groin or the trunk which, while responding initially to treatment with either terbin-
afine or itraconazole, relapses quickly. Different treatment regimens have been tried
including combinations of azole or allylamine oral medications plus topical azoles or
allylamines. At present there is no effective remedy in these cases. In contrast tinea
infections of the skin in immunosuppressed patient including those with HIV/AIDS
usually respond to treatment although it is often necessary to double the normal dose.

8.3.6.2 Tinea Barbae

Tinea barbae or infections of the beard usually respond satisfactorily to itraconazole
or terbinafine, sometimes in combination with topical therapy over a period of
4-6 weeks. Long-term follow-up is recommended, as late recurrences occur.

8.3.6.3 Tinea Facei

In localized cases, promptly diagnosed, topical therapy works well, especially with
terbinafine or one of the imidazoles. When steroid therapy has modified the under-
lying infection, oral terbinafine or itraconazole is generally preferred. Most cases
will clear in 3 or 4 weeks, certainly in 6 weeks, but long-standing infections may
occasionally need longer periods of treatment.
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8.3.6.4 Tinea Pedis

For very mild toe cleft changes, one of the topical antifungal preparations is gener-
ally used. With toe cleft changes that are more than trivial, a cream is preferred to a
powder and any of the preparations discussed previously can be used for minor
forms of tinea pedis. Imidazole preparations are cheap and are usually effective in
up to 30 days, but topical terbinafine can be used for a period of 7 days; most anti-
fungals are given twice daily, exceptions include bifonazole which is a once-daily
treatment. The film-forming solution of terbinafine is applied once across the soles
of the fee and is effective for both dry-type sole and interdigital infections. If the toe
clefts are very inflamed and secondary bacterial infection is likely, potassium per-
manganate tablets dissolved in water used as a soak in a basin for 15-20 min twice
daily can ease secondary infection. If there is any evidence of serious bacterial
infection, swabs should be taken to confirm the identity of the organism. With der-
matophytosis complicated by Gram-negative bacterial infection, both infections
should be treated. Many topical antiseptic preparations such as povidone or hydro-
gen peroxide (Crystacide) products are active against the bacteria, while topical
formulations of imidazoles or terbinafine can be used for the fungal infection. None
of the topical antifungals has activity against Gram-negative bacteria, although most
azoles, apart from ketoconazole, have moderate efficacy against Gram-positive bac-
teria such as Staph aureus. If there is clinical evidence of cellulitis, patients should
receive a systemic antibacterial antibiotic.

In dry-type tinea pedis, which is usually caused by 7. rubrum, terbinafine or
itraconazole are the preferred treatments. Speed of recovery is faster and relapse
rates less than with griseofulvin. Treatments using terbinafine 250 mg/day for
2 weeks or itraconazole 400 mg/day for 1-2 weeks are usually given.

8.3.6.5 Tinea Cruris

Topical therapy is usually effective within 2—4 weeks. Tolnaftate, terbinafine, and
the imidazoles are well tolerated in the flexural areas, and if the diagnosis is in
doubt, terbinafine and the imidazoles have the advantage of being effective topically
against Candida as well. Where the condition has resisted topical treatment, or has
spread more widely to the pubic area, the natal cleft, or the buttocks, and where
topical steroids have been used, systemic treatment is advisable. Oral terbinafine or
itraconazole usually produces remission in 1-2 weeks. Some patients relapse even
after this therapy and a longer course of therapy may be necessary.

8.3.6.6 Tinea Manuum

Ringworm infections of the palm are not easy to clear, and oral therapy is always
needed. Itraconazole and terbinafine are both effective in this condition. Most cases
clear with 2—4 weeks of treatment although it may be advisable to review the results
a few months after the end of treatment.
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8.3.7 Prevention

Prevention of dermatophytosis is not practicable except in situations where there is
a high risk of spread to other individuals. Infected individuals using gyms or public
swimming paths should be encouraged to seek treatment.

8.4 Superficial Candidosis

Superficial infections due to Candida species are common [42] and include oral
and vaginal as well as skin infections. The principal pathogen is C. albicans,
although other species such as C. tropicalis, C. parapsilosis, C. krusei, and C.
glabrata may also cause human infections. The disease is seen worldwide,
although some clinical varieties such as interdigital candidosis are more common
in warm climates.

8.4.1 Epidemiology

Candida albicans is a normal commensal of the mouth, gastrointestinal tract, and
vagina. Carriage rates vary but 15-60 % of normal individuals have commensal car-
riage in the mouth. Somewhat lower percentages have colonization of the gastroin-
testinal tract or vagina [43]. Colonization does not usually affect the skin. Candidosis
of the skin is seen in association with diabetes mellitus (groins) and obesity (inter-
digital). But not all patients have a predisposing risk factor, and women with vaginal
candidosis usually have no underlying heath problem. Oral candidosis is a common
problem in immunocompromised patients including those with HIV/AIDS not
receiving antiretrovirals [44].

Survival of the organisms in these sites depends on a variety of factors, including
their ability to adhere to mucosal cells and compete with commensal bacteria.
Factors which disturb this balance favor either elimination or growth and subse-
quent invasion by the organism. For instance, use of antibiotics eliminates other
members of the commensal flora of the mouth and bowel and allows Candida to
invade. Depression of either T lymphocyte or neutrophil-mediated immunity allows
the organisms to grow and invade following inhibition of normal control mecha-
nisms [42]. As with dermatophytes, antimicrobial peptide products expressed in the
epidermis are inhibitory to Candida species. By contrast, in most skin infections, a
key element in invasion appears to be occlusion which encourages infection, rather
than any defect of host immunity.
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8.4.2 Clinical Features

The main clinical forms of superficial disease are oropharyngeal, vaginal, and cuta-
neous candidosis. In addition, chronic mucocutaneous candidiasis is a rare chronic
skin and mucosal infection of predisposed patients. Systemic candidosis is a poten-
tially life-threatening infection generally confined to compromised patients; it occa-
sionally presents with skin signs.

8.4.2.1 Oral Candidosis [45, 46]

There are different clinical forms which depend partially on the underlying predis-
posing factors.

1.

Acute pseudomembranous candidosis. This presents with one or more patches of
creamy or white pseudomembrane on an erythematous base. The infection is sore
and taste may be altered. The common sites affected are the buccal epithelium on
the cheeks, the gums, or the palate. In immunocompromised patients, the dorsum
of the tongue may be affected; extension to the pharynx or the esophagus may
occur, and stricture is a complication of persistent or relapsing infection.

. Acute erythematous candidosis (“antibiotic sore tongue”). There are soreness

and atrophic erythematous mucous membranes, particularly on the dorsum of
the tongue. It may follow pseudomembranous candidosis. It is especially associ-
ated with antibacterial antibiotic therapy, but is also seen in HIV-positive sub-
jects and patients taking inhaled steroids.

. Chronic pseudomembranous candidosis. This does not differ clinically from the

acute pseudomembranous variety but, as the name suggests, lesions are persis-
tent. It is mainly seen in immunocompromised patients.

. Chronic erythematous candidosis (denture sore mouth). Erythema and soreness

in the epithelium in the denture-bearing area are common and most are caused
by candidosis. It is likely that other factors such as chronic irritation and bacte-
rial colonization have a role in the pathogenesis of this condition. It is most com-
mon on the palate and gums. AIDS patients with erythematous candidosis
usually have chronic infections.

. Chronic plaque-like candidosis (chronic hyperplastic candidiasis; Candida leu-

koplakia). This presents with chronic irregular white plaques that occur in the
mouth, commonly on the cheek or the tongue. Symptoms are mild. Unlike the
pseudomembrane of oral thrush, this plaque cannot be easily removed. Smokers
appear to be particularly prone to develop this form of oral candidosis and true
leukoplakia can develop in the area affected.

. Chronic nodular candidosis. This is a rare form, which produces a white and

cobbled appearance. It is most often seen in patients with chronic mucocutane-
ous candidosis.
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Other forms of oral candidosis include angular cheilitis which presents with
soreness at the angles of the mouth extending outward in the folds of the facial skin.
In atopics Staph aureus can cause a similar appearing syndrome. Candida can also
secondarily infect other oral conditions such as ulcerative lichen planus, leukokera-
tosis, and white-sponge nevus.

8.4.2.2 Candida Intertrigo

This occurs with infection of the skin surface in body fold areas, due to Candida
species usually C. albicans [42]. It is often a primary event although it may also
be secondary to adjacent infection; for instance, the skin of the groin may be
involved secondary to vaginal infection when there is spread of infection to the
vulva and the perineum. In this case a prominent red rash in the groin and on the
upper surface of the thighs may appear, together with satellite pustules and pap-
ules outside the ring margin of the infection. The same can occur in other sites
such as beneath the breasts and around the umbilicus. In some cases, there is no
underlying skin abnormality, although groin candidosis in males and females is
more common in diabetic subjects. Eczema or psoriasis of the skin flexures may
also be accompanied by secondary candidosis, and again the presence of satellite
pustules is an important diagnostic clue.

8.4.2.3 Interdigital Candidosis

Infection of the finger- or toe-web spaces by Candida is more common in hot cli-
mates or in patients with long-standing interdigital disease, and it may also form
part of the dermatophytosis complex discussed previously as a secondary infection
following interdigital dermatophytosis. It is a common type of fungal foot infection
in military groups in the tropics. Lesions are white with soggy-looking skin which
is superficially eroded. Lesions between the fingers are mainly seen in women and
a relationship between repeated washing and cooking has been suggested; it is also
more common in those who are overweight. Here the interdigital skin becomes
macerated and fissured.

8.4.2.4 Candida Infection and Nappy Dermatitis

Nappy rash in infants is a form of irritant eczema which is often secondarily infected
with, among other organisms, C. albicans. The presence of yeasts may be suspected
by the appearance of satellite pustules, and this can be confirmed by culturing the
organisms from swabs of the area.
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8.4.2.5 Vulvovaginal Candidosis

This condition affects around 75 % of women of childbearing age at least once and
presents with itching and soreness and with a thick, creamy white discharge. In
many patients there is erythema of the vaginal mucosa together with the discharge,
but on occasions the only sign is erythema. Most women with vulvovaginal candi-
dosis have no evidence of any underlying disease. The rash may extend onto the
perineum and into the groins. The perianal area is often affected. In extensive cases,
satellite pustules may be seen peripherally.

Candida vulvovaginitis may become recurrent, and in around 4 % of women
with the infection, it becomes a chronic or chronically relapsing condition. In
chronic cases, the vaginal mucosa is often glazed and atrophic. There may be con-
siderable vaginal soreness or irritation as well as pain during intercourse.

It is important in patients with chronic symptoms to evaluate the presence of
Candida during repeated episodes, to establish that recurrence of signs of disease is
associated with recurrence of Candida as other causes of vaginosis or Chlamydia
infection may be causing the symptoms.

8.4.2.6 Candida Balanitis

The skin of the glans penis may develop a Candida infection usually when the
sexual partner has a symptomatic infection. In mild cases, transient tiny sore pap-
ules or pustules develop on the glans penis a few hours after intercourse and rupture,
leaving a peeling edge. In more severe and chronic cases, the inflammatory ery-
thematous changes become persistent over the glans and the prepuce. There may be
associated involvement of the groins.

8.4.2.7 Chronic Mucocutaneous Candidosis [47, 48]

The rare syndrome of chronic mucocutaneous candidosis (CMC) usually presents in
childhood or infancy with oral, nail, and cutaneous candidosis which recurs despite
treatment. Other chronic skin infections such as warts (papillomaviruses) and der-
matophytosis may also develop. Some forms also present in adult life.

The oral lesions are usually of the chronic pseudomembranous or plaque types. But
in addition the skin may be covered with hyperkeratotic plaques particularly where
the infection has spread to the face or scalp. The fingernail changes involve the nail
plates, nail folds, and periungual skin, all of which may be severely damaged.

A large number of immunological abnormalities have been described in associa-
tion with this condition, but with few exceptions, these have been found to change
with time and therapy. In most cases infection forms part of the autoimmune poly-
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endocrinopathy, candidosis, and ectodermal dystrophy syndrome with associated
hypoadrenalism, or hypoparathyroidism; the common defect is a mutation in the
autoimmune regulator (AIRE) genes [47]. A second variety occurs with autoim-
mune thyroid disease [48] and is associated with mutations in the STAT1 gene.
Extensive immunological investigation of children with CMC is not necessary
unless they have very severe or recurrent infections or a history suggestive of abnor-
mal responses to other infections, such as chickenpox or severe staphylococcal
boils. Here it is worth excluding functional leukocyte abnormalities, such as chronic
granulomatous disease, although such patients usually have a history of internal
infection. With the exception of bronchiectasis, most patients with CMC do not
have internal disease, although the most severely affected patients may later develop
systemic infections such as tuberculosis. All cases should be screened for endocri-
nopathy, and if this is negative on first testing, it should be repeated if necessary
annually, as the Candida infection often predates endocrine dysfunction.

8.4.3 Laboratory Diagnosis

The diagnosis of superficial candidosis can be confirmed by direct microscopy (see
dermatophytosis) of skin scrapings or swabs [42]. Both yeasts and hyphae can be
seen. Candida species can be distinguished by culture and by assimilation and fer-
mentation reactions. Although molecular diagnostic tests have been developed, few
are available commercially.

8.4.4 Treatment in Practice

Candida infections of the skin respond well to a range of antifungals available in
cream, powder, or solution forms [42, 49, 50]. Antifungal agents not discussed
under dermatophytosis are the topical forms of the polyene antifungal drugs such as
nystatin, amphotericin B, and natamycin [51]. These are available in different coun-
tries although the topical polyene most widely found is nystatin which is produced
in cream form but also as lozenges for oral infection and as a vaginal tablet.

Other useful antifungals for candidosis are azole drugs (econazole, clotrimazole,
ketoconazole, miconazole). Generally superficial infections due to Candida of the
skin and mucous membranes respond well to these treatments.

The most commonly used oral treatments for candidosis are the two triazoles,
fluconazole [52], and itraconazole [53]. The usual daily doses are itraconazole 100—
200 mg and fluconazole 100400 mg. A formulation of itraconazole in cyclodextrin
solution is better absorbed in severely immunocompromised patients where there is
wide individual variation in absorption of the drug. Resistance to fluconazole is an
emerging issue which has been reported in HIV/AIDS or CMC patients receiving
long-term therapy. Within an infected area such as the mouth, there may be both
sensitive and resistant strains of Candida isolated showing that there is heterogeneity
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of the population in an infection [54]. Characteristically patients at risk from drug
resistance are those with persistent infection requiring long-term suppressive treat-
ment and who are immunosuppressed. Primary drug resistance to fluconazole has
been recorded with some C. albicans species and with C. krusei, C. dubliniensis,
and C. glabrata. However, Candida resistance is less common in patients under
treatment for candidosis who are receiving highly active antiretroviral (HAART)
therapy [55]. Other azoles active against Candida species include voriconazole and
posaconazole [56, 57]. Both have been used for severe oropharyngeal and esopha-
geal infection in the seriously ill. In addition caspofungin and anidulomycin, intra-
venous fungal cell wall inhibitors [58], are other anti-Candida agents used in
systemic or esophageal infections.

Flucytosine is an oral agent that is absorbed from the gut and is relatively safe and active
against those sensitive strains of Candida [42]. Resistance may develop during treatment,
and this drug is now only occasionally used for candidosis as a sole treatment.

8.4.4.1 Oral Candidosis

In infants, suspensions of nystatin, amphotericin, or miconazole gel for 2-3 times a
day are usually effective in treating oral candidosis. A mucoadhesive oral form of
miconazole is also effective as treatment [59]. In adult patients with dentures,
removal of these combined with careful cleansing at night is important in ensuring
success [60]. Amphotericin or nystatin lozenges, oral nystatin suspension or micon-
azole oral gel, or mucoadhesive tablets are effective treatments in non-immunocom-
promised patients. The duration of the treatment varies with the patients underlying
condition: 10-14 days may be enough in acute cases in the immunologically nor-
mal. For treatment of chronic infections, such as those with hyperplastic or chronic
erythematous candidosis, the responses to topical therapy are poor, and orally
absorbed drugs such as fluconazole (100-200 mg/day) or itraconazole (100-200 mg/
day) are more effective. Voriconazole and posaconazole are alternatives.

Oral candidosis in patients with HIV/AIDS, not receiving antiretrovirals, or
CMC, usually fails to respond to topical polyene or azole therapy. Fluconazole and
itraconazole are the drugs of choice. If possible, therapy should be given in short
courses, because of the risk of resistance with continuous therapy. Treatment is
continued until there is clinical recovery. The solution formulation of itraconazole
is an alternative to the capsule form, and a new and more consistently absorbed
itraconazole formulation (SubaCap) is available in some countries. Posaconazole
and voriconazole are alternative treatments.

8.4.4.2 Genital Candidosis

Acute vulvovaginitis can be treated with a single-dose topical preparation (pessary,
ovule), such as clotrimazole, econazole, or isoconazole. Longer courses of treat-
ment with azoles (e.g., 14 days), as well as the polyenes, such as nystatin, can also
be used. Single-dose oral treatment with fluconazole 150 mg is widely available
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without prescription and is convenient; an alternative single does treatment is itra-
conazole 600 mg [61]. There is no completely dependable method of curing recur-
rent vaginal candidosis [62], although solutions includes using long-term suppressive
treatment in pulses with itraconazole and fluconazole both being used.

Candida balanitis usually responds to topical antifungals applied several times a
day, but if there is a source of infection in the sexual partner, this should be treated
appropriately.

8.4.4.3 Flexural Candidosis

Candida intertrigo requires topical therapy (azole or polyene creams) given for
2 weeks, but treatment may be continued for longer periods. Drying the infected site
is also important. For instance, in some patients with moist Candida intertrigo,
potassium permanganate soaks are effective. In finger- or toe-web infections, topi-
cal antifungal therapy is appropriate.

8.4.4.4 Rashes in the Napkin or Nappy Area

Rashes in the napkin area in infants should be investigated for Candida, and, if pres-
ent, this can be treated topically with an antifungal often combined with hydrocor-
tisone. The antifungal should be combined with a general regimen for napkin or
diaper dermatitis, with frequent napkin changes.

8.4.4.5 Paronychia and Onychomycosis

Candida paronychia respond to prolonged topical therapy with frequent applica-
tions of polyenes, imidazoles, or antiseptics such as 4 % thymol in chloroform.
Lotions are probably preferable to creams as they are easier to apply to the nail-fold
area. There have been few studies of either itraconazole or fluconazole although
they are effective in many cases of paronychia. Antifungal treatment should be fol-
lowed by general measures, such as adequate drying of the hands. Other factors
such as irritant or allergic contact dermatitis may play a part in the continuing
inflammation. In many cases the addition of a topical corticosteroid is a logical
approach.

8.4.4.6 Chronic Mucocutaneous Candidosis

Treatment of this condition depends on antifungal chemotherapy although attempts
have been made to restore T-cell function by the use of different measures such as
transfer factor, or grafting compatible lymphocytes from blood or marrow, and non-
specific measures such as restoration of normal iron stores when these are low.
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Systemic anti-Candida therapy with fluconazole, itraconazole, or posaconazole is
usually necessary, and treatment may have to be prolonged and repeated.

When the patient is in clinical remission, maintenance therapy should be avoided
if possible because of the risk of antifungal resistance. But controlling infection is
advisable as many patients develop deeper lesions in the pharynx and esophagus
which may lead to the formation of strictures. Intermittent therapy with oral antifun-
gals such as fluconazole is the usual approach. Nonabsorbed oral medications such
as miconazole gel and nystatin are also worth trying although these are often less
effective than the absorbed oral drugs. There is sometimes a role for alternative
medicines such as posaconazole or intravenous caspofungin, an echinocandin cell
wall antagonist. Endocrine deficiencies should be treated, although such treatment
by itself has no clinical effect on the candidosis. Endocrine screening tests should
be repeated, even if initially negative, as patients with endocrinopathy may develop
endocrine disease years after the first appearance of candidosis. Where indicated,
parents should be given genetic counseling. The possibility of coexisting dermato-
phytosis should not be forgotten, but it usually responds satisfactorily to oral treat-
ment with itraconazole or terbinafine.

8.5 Neoscytalidium Infections

Neoscytalidium dimidiatum, a plant pathogen found in the tropics and subtropics,
and N. hyalinum, which has only been isolated from humans, cause infections of
the skin which mimic the dry-type infections caused by Trichophyton rubrum
[63, 64]. These infections have mainly been reported in immigrants from tropical
areas to temperate countries, although infection in the tropics may be more com-
mon than previously believed. Studies from Nigeria, for instance, have suggested
that this is a common infection in both dermatological outpatients and industrial
groups such as mine workers. Infections have been reported from West and East
Africa, India and Pakistan, Thailand, Hong Kong, and several countries in Latin
America.

The infection presents with scaling of soles and palms (Fig. 8.7) and cracking
between the toe webs. Nail dystrophy is common and onycholysis without signifi-
cant thickening is often seen; some patients have nail-fold swelling. The clinical
features of N. dimidiatum and N. hyalinum infections are indistinguishable.

It is important to recognize these infections because they are common in some
areas and do not respond to most antifungal drugs. The laboratory diagnosis is simi-
lar to that used in dermatophytosis—skin scrapings and culture. The appearance of
these fungi in skin scrapings is characteristic as they are sinuous and irregular. They
cannot be cultured on media containing cycloheximide.

Treatment of these infections is difficult as they do not respond in a predictable
way to topical or oral antifungal drugs. Responses of skin infection in individual
patients have been recorded with a number of compounds such as Whitfield’s oint-
ment, econazole, or terbinafine, although relapse is common.
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Fig. 8.7 Neoscytalidium
hyalinum infection
of the palms

8.6 Malassezia Yeast Infections

The Malassezia (lipophilic) yeasts are skin-surface commensals which have also
been associated with certain human diseases, the most common of which are pity-
riasis versicolor, Malassezia folliculitis and seborrhoeic dermatitis, and dandruff
[65, 66]. In addition these organisms rarely cause systemic infections, usually in
prematurely born infants receiving intravenous lipid infusions. There are a number
of Malassezia species, of which the main ones are M. sympodialis, M. globosa, M.
restricta, M. slooffiae, M. furfur, and M. obtusa which are oval or round yeasts and
their distribution on the skin surface differs. M globosa and M sympodialis are the
most common and most widely distributed of these yeasts. The formation of short
stubby hyphae by round yeasts on the skin surface is a feature of the development
of pityriasis versicolor.

8.6.1 Pityriasis Versicolor

The pathogenesis of pityriasis versicolor is still poorly understood. The disease
occurs in young adults and older individuals but is less common in childhood. Most
cases are caused by M. globosa. Pityriasis versicolor is a common disease in other-
wise healthy patients. However, it has also been associated with Cushing’s syn-
drome and immunosuppression associated with organ transplantation, but not with
HIV/AIDS. The infection is very common in the tropics, and incidence rates of over
70 % have been reported in some studies. Generally this disease is associated with
warm climates and sun exposure. Studies of the immunology of pityriasis versicolor
suggest that one potential reason for persistence of the infection is inhibition of the
induced immune responses due to a lipid associated with Malassezia species.
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Fig. 8.8 Pityriasis
versicolor

Fig. 8.9 Pityriasis
versicolor (erythematous
type)

8.6.1.1 Clinical Features

The rash consists of multiple hypo- or hyperpigmented, occasionally red, macules
which are distributed across the upper trunk and back which coalesce with time
(Fig. 8.8). The lesions are asymptomatic or mildly itchy and scaly. The hypopig-
mented lesions may be confused with vitiligo, but the presence of scaling and partial
loss of pigment is, however, typical of pityriasis versicolor. In some individuals, there
is more erythema and the lesions may resemble those of seborrhoeic dermatitis (see
below) (Fig. 8.9); in these cases the infection is often recalcitrant and difficult to treat
adequately, whereas usually treatment is straightforward and effective. Rare forms of
pityriasis versicolor include atrophic, or anetoderma-like, lesions and an atypical
variety which presents with scaly patches that are irregularly distributed around the
waist area or upper part of the limbs.

Lesions can also be highlighted by shining a wood’s light on the area. They fluo-
resce with a yellowish light, although this is generally a weak response and complete
darkness and a powerful light source are necessary. Scrapings taken from the lesions
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will show the characteristic organisms, which consist of clusters of round yeasts
closely associated with short stubby hyphae. These are normally viewed in 10 %
potassium hydroxide-treated mounts, as with dermatophytosis. This infection is
usually caused by Malassezia globosa but neither cultural nor molecular diagnostic
methods are necessary for diagnosis.

8.6.2 Malassezia Folliculitis

A second condition associated with Malassezia yeasts is an itchy folliculitis on the
back and upper trunk which often appears after sun exposure usually in teenagers or
young adults; it is more prevalent in males. Lesions are itchy papules and pustules
which are often widely scattered on the shoulders and back. The condition has to be
distinguished from acne as it does not respond to the same range of treatments. But
itching is prominent and there are no comedones.

8.6.3 Seborrhoeic Dermatitis

A third common condition associated with Malassezia species is seborrhoeic der-
matitis. While this cannot be considered an infection because there is no tissue inva-
sion, there is strong and growing evidence that in this condition, Malassezia species
such as M. globosa or M. restricta produce breakdown products including oleic acid
or immune signaling molecules such as indolocarbazole or malassezin, which play
arole in triggering inflammation in the skin which results in the rash of seborrhoeic
dermatitis [67]. It is still not clear why this is common in patients with Parkinsonism
or with HIV/AIDS. However, a key part of treatment is the use of antifungal drugs
active against Malassezia.

The characteristic distribution of seborrhoeic dermatitis includes scaling affecting
the scalp either diffusely or in patches, scaling and erythema of the eyebrows, nasola-
bial folds, external ears, and presternal panel of the anterior chest. Other affected areas
include additional sites on the face and the axillae or groins. The rash is covered with
greasy scales and may be very itchy. Isolated scaling of the scalp without other signs
of disease, dandruff, is thought to be a mild variant of seborrhoeic dermatitis.

One other condition associated with Malassezia and which may improve with
the use of antifungal agents is a head and neck eczema seen in atopic patients which
usually presents in early adult life.

8.6.4 Treatmentin Practice

One of the main features of the treatment of pityriasis versicolor is that a wide range
of different antifungal drugs is effective in the short term against this infection [49,
68-70]. Usually assessments have been made at between 2 weeks to 1 month post
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therapy and cure rates of over 85 % are achievable. Some drugs which are not known
to have antifungal properties but which may affect the environment, which supports
Malassezia such as adapalene, have also been used [71]. Topically applied azole
antifungals such as miconazole, clotrimazole, ketoconazole, and sertaconazole
work well in pityriasis versicolor, and there is no difference in results achieved by
different antifungal compound [72]; generally imidazole creams are used. Topically
applied allylamines such as terbinafine 1 % cream, naftifine, or butenafine are also
effective in pityriasis versicolor. Likewise topical ciclopirox is effective. The usual
time to recovery with all treatments is 2-3 weeks. The main problem with the use of
topical antifungals is the practical difficulty in applying creams to a wide and ill-
defined surface area. An alternative solution is to use a formulation which can be
spread easily across a wide surface area ketoconazole shampoo which, by virtue of
its composition, is easier to apply or an alternative formulation in mousse form,
ketomousse [73]. Ketoconazole shampoo is left on the skin after lathering the prepa-
ration into the skin for at least 5 min before showering. Ketoconazole shampoo has
not been formally evaluated in pityriasis versicolor, but two or three applications of
the shampoo over a week appear to clear most infections.

A second approach is the application of 2.5 % selenium sulfide in a detergent
base (Selsun® shampoo) [74]. It is applied to all the affected areas and left over-
night. In many cases, it is necessary to apply the material regularly (e.g., every other
night over 2 weeks). It is irritant and it also stains clothes and bedding. Alternatives
include 20 % sodium hyposulphite solution and 50:50 propylene glycol in water.
The latter has also been used intermittently as long-term suppressive therapy to
prevent relapse.

Oral itraconazole is also very effective in cases of pityriasis versicolor, mainly
for extensive or recalcitrant cases [72]. This approach has the advantage of simplic-
ity and convenience for the patient. Itraconazole is active against pityriasis versi-
color in a total dosage of 800—1,000 mg usually given over 5 days; a single dose of
itraconazole at 400 mg has also been used but long-term results are not known.
Fluconazole can also be used [66]. Ketoconazole is also effective although now lit-
tle used.

On a practical point, patients should be warned that depigmentation may take
several months, as otherwise they will often report treatment failure, even when the
organisms have been destroyed, simply because the hypo- or hyperpigmentation
persists for several months.

The other common clinical problem is relapse and in certain patients relapse can
be rapid; also there are some patients who regularly develop pityriasis versicolor
when exposed to climatic conditions which are suitable for the development of this
infection. There are no studies of methods of managing these apart from the long-
term use of propylene glycol. However, one method of approaching the latter prob-
lem where patients reacquire pityriasis versicolor when revisiting an overseas
climate is to give treatment once weekly during their overseas stay with ketocon-
azole shampoo or an equivalent.

The best treatment for Malassezia folliculitis is itraconazole given orally at a
dose of 100 mg daily for 2—-3 weeks rather than topical treatment, to which this
infection seldom responds [75].
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In seborrhoeic dermatitis, there have been a few studies of the efficacy of azole
antifungals. In a systematic review [76] on the subject, there was evidence that
medications containing ketoconazole applied topically either to the scalp or facial
skin were effective. Likewise there are also studies with bifonazole and selenium
sulfide that demonstrate efficacy [76]. In practice other azoles appear to be effective
and in extensive cases oral itraconazole can be used usually for 10-14 days to
induce a remission. Relapses are managed with a topical azole containing cream or
shampoo. Alternatives includes topical corticosteroids or topical tacrolimus. The
practical problem with this condition is that it relapses often on a regular basis and
patients should be made aware of this.

8.7 Rarer Superficial Infections

White piedra is a chronic infection of the hair shafts caused by a yeast, Trichosporon
beigelii. This disease can be seen in temperate and tropical areas. It is generally spo-
radic and rare and the infection is mainly seen in genital hair. It may also affect the
axilla and scalp [77]. The lesions are soft yellowish nodules around the hair shaft but
it is usually asymptomatic. Black piedra caused by Piedraia hortae is a rare asymp-
tomatic infection confined to the tropics [78]. Here, scalp hairs are surrounded by a
dense black concretion containing spores, forming a small nodule. Both infection are
best treated with topical imidazole solution or creams for 2—3 weeks.

Tinea nigra is an infection of palmar or plantar skin caused by a black yeast,
Phaeoannellomyces werneckii. It is mainly seen in the tropics but can present in
Europe and the USA. The main differential diagnosis is an acral melanoma as it
presents as a flat pigmented mark on the hands or feet. If the lesion is scraped with
a glass slide or scalpel, it can be shown to be scaly. Lesions are usually solitary. The
presence of pigmented hyphae in skin scrapings is typical. Tinea nigra responds to
a variety of treatments including Whitfield’s ointment and azole creams. Topical
butenafine has also been used with success.
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