A specialist offers selected
pearls for diagnosis and treatment.

ommon superficial cutaneous fungal infections

include tinea, candidiasis, and pityriasis versicolor.

Mpyriad treatment options exist to treat these infec-

tions, and it is incumbent upon the practitioner to

understand general principles that guide diagnosis and
management.

Diagnostic Pearls

While an exhaustive review of diagnostic means is beyond this
brief review, certain “pearls” merit attention. Dr. James
Fitzpatrick and I have formulated our own “Ten
Commandments” for diagnosing superficial cutaneous fungal

36

Practical Dermatology

By Whitney A. High, MD

infections. We often present these diagnostic pearls when trav-
eling around the country educating providers about superficial
fungal infections. These tips should function as general
reminders of common clinical situations in which superficial
fungal infection should be considered.

The Ten Commandments of Superficial Cutaneous
Fungal Infections. Always consider fungus in...

1. Children with “Seborrheic Dermatitis™ With the excep-
tion of infants, in whom maternal androgens still linger, pre-
pubertal children lack the appropriate hormonal milieu for
seborrheic dermatitis. Such a diagnosis should be held in sus-
picion in this population. Conversely, nearly three-quarters of
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all tinea capitis occurs in children ages three to seven years.
When scaling of the scalp occurs in a school-age child, tinea
capitis should factor quite prominently in the differential
diagnosis.

1I. Children With Hair Loss and “Pyodermas” of the Scalp:
Because tinea capitis occurs predominantly in young children,
hair loss in this population should always raise suspicion for
tinea capitis. In decades past, both Microsporum and
Trichophyton species were often implicated in tinea capitis.
Since the 1970’s, however, Trichophyton tonsurans has achieved
nearly exclusionary status in the United States, being implicat-
ed in approximately 95 percent of all cases. This impacts the
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clinical situation in two ways:

L. T tonsurans does not fluoresce under Wood’s lamp, lim-
iting this diagnostic modality;

2. T. tonsurans is an endothrix and infected hairs become
brittle and often break off at the scalp surface. This yields the
appearance of “black dot” tinea capitis, with broken hairs and
plugged follicles upon the scalp surface.

A kerion is a boggy, inflamed, purulent plaque upon the
scalp which represents a vigorous inflammatory response to
the presence of fungus. It is dictated both by the infecting
species and the individual’s degree of immune reaction. Fungal
kerions may often be mistaken for bacterial infections.
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Complicating matters, kerions may become secondarily
infected by bacteria. A superficial culture may reveal only the
secondary bacterial infection, further confounding the diag-
nosis. Consider tinea capitis presenting as a kerion for all
purulent and inflamed plaques upon the scalp.

III. Scaly Annular Lesions: Scaling annular plaques upon
the skin should always prompt consideration of fungal infec-
tion, particularly if an active scaling margin or central clearing
is noted. Dermatophytes utilize keratin as an energy substrate
and radial growth is often noted. When in doubt, we have a
simple saying: “If it scales, scrape it!” A proper KOH exami-
nation will often confirm or refute the diagnosis of a superfi-
cial fungal infection.

Sometimes scaling may be minimized by vigorous emol-
lient use. Application of a topical antifungal prior to testing
may render a KOH examination falsely negative. Maintaining
a high degree of suspicion for fungal infection is justified for
any erythematous annular lesion, particularly when such an
infection is suggested by the clinical history (a new pet, other
involved family members, etc.).

1V, Lesions with Satellite Pustules: Unlike dermatophytes,
which utilize keratin as an energy substrate, Candida species
imbibe tissue fluids containing glucose. For this reason, the
pseudohyphae of Candida often grow more vertically into the
epidermis, often yielding a more inflammatory response than
that of most forms of tinea. Satellite pustules and “beefy-red”
erythema are common to cutaneous candidiasis.

V. Annular Lesions that “Fail to Tan’: Pityriasis versicolor is
a common superficial fungal infection caused by overgrowth
of the Pityriasis/Malazzesia yeast, with conversion to the path-
ogenic hyphal form. This organism elaborates chemicals
which block ultraviolet radiation and inhibit melanosome
transfer in the skin. The result is annular lesions upon the
torso which fail to tan with ultraviolet exposure. Often this
failure of the affected skin to tan is what first brings the con-
dition to the attention of the patient.

VI. Bullous Lesions of the Hands and Feet: Occasionally a
vigorous inflammatory response to tinea may lead to forma-
tion of bullae. This is most common along the instep of the
foot, where the skin is a bit thinner than the sole, and the
resultant inflammation is more vigorous. Unroofing the blis-
ter, with microscopic examination using KOH, will reveal
innumerable hyphae in bullous tinea pedis.

VII. Unexplained Follicular Abscesses: It is not uncommon
for dermatophytes to extend down terminal hair follicles
yielding a fungal folliculitis referred to as “Majocchi’s granu-
loma.” This is particularly true when the infection has been
misdiagnosed and mistakenly treated with potent topical
steroids. These errantly prescribed topical steroids will often
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yield temporary relief of symptoms, due to anti-inflammatory
properties, followed by prompt worsening. In simple terms,
potent topical steroids act as “fertilizer” for tinea infections.

VIII. “Dermatitis” of the Groin: Tinea cruris is quite com-
mon in men, but relatively rare in women. Epidemics often
occur among athletic teams, prisoners, military recruits, or
others living in close quarters. Tinea cruris, as opposed to can-
didiasis, tends to spare the scrotum. This is because the der-
matophytes prefer the heavily-cornified, keratin-rich skin of
the inner thighs to the thin, lightly-cornified skin of the scro-
tum.
IX. “Dermatitis” or Scale of Toe Webs: Tinea pedis is the most
common fungal infection in mankind, and it is a direct result
of one benefit of civilization: shoes. The warm and moist envi-
ronment within shoes fosters growth of fungus. Tinea pedis
should always be chief in the differential when scaling toewebs
or scaling feet are noted.

X. One Scaling Hand With Two Scaling Feet: For reasons
that are unclear, tinea manum (hand) and tinea pedis (feet)
often present as the “one hand, two feet syndrome.” It has
never been firmly established why just one hand is preferen-
tially involved, but the clinical correlation is undeniable. In
my clinic, the examination of a single scaling hand must
always include examination of both feet!

Treatment Selection and Patient Management

Topical Versus Oral Antifungal Treatment. With these diag-
nostic tips established, thoughts turn to treatment of superfi-
cial fungal infections. The proper approach to treatment
depends upon both the nature of the infection and the antic-
ipated efficacy of treatment. For limited infections of glabrous
skin, topical agents tend to be the best initial treatment.
However, in patients with extensive or recalcitrant disease, or
in those with involvement of terminal hairs or nails, systemic
agents may be necessary. Co-morbid conditions or potential
drug interactions may also influence treatment selection.

Pearls: Topical Medications. Topical medications offer
various benefits over systemic agents including: lesser side
effects, fewer drug interactions, localization of treatment, and
generally lower cost. Most topical antifungals may be placed
into one of three classes: imidazoles; allylamines and benzy-
lamines; and polyenes. Some useful antifungals, such as
ciclopirox olamine, do not fit well into these classes and must
be addressed separately.

Imidazoles represent a broad class of antifungal medica-
tions that inhibit sterol synthesis in fungi. These agents are
fungistatic in action. Imidazoles are both affordable and effi-
cacious. In fact, many of the older agents are available as over-
the-counter or generic formulations. There is no compelling
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evidence of significant differences in cure rate or relapse rate
among the various topical imidazoles, yet other considerations
may guide product selection.

Econazole, ketoconazole, and oxiconazole are approved for
once-daily dosing. Twice-daily dosing is recommended for the
others. This convenience in dosing may foster improved com-
pliance. Furthermore, some topical imidazoles are available as
either a cream or lotion. Lotions are often better suited for use
over large areas or upon hair-bearing skin, but limited data may
suggest that creams are marginally more effective. In studies
performed by the manufacturer, oxiconazole cream yielded a
clinical and mycological cure in 52 percent of tinea pedis cases, [il[l{= !
while oxiconazole lotion yielded the same cure in just 41 per-
cent of cases.! Finally, the potential for irritancy must be con-
sidered. In one study of topical clotrimazole for treatment of
tinea cruris, erosive reactions developed in four of 27 patients,

yet sulconazole did not yield any erosions in the same popula-
tion.? In a similar study, severe irritant reactions were reported
with miconazole use but not with sulconazole use.> Until for-
mal studies of irritancy are performed, I often recommend use
of sulconazole in areas of sensitive skin, like the groin.
Allylamines and benzylamines represent a second class of
topical antifungal medications. Both of these agents interrupt
sterol synthesis at an earlier point than imidazoles and are fun-
gicidal in nature. It is unclear exactly what clinical benefit this
cidal action affords. Limited evidence suggests that topical
allylamines or benzylamines may be preferred over topical imi-
dazoles for certain tinea infections. Repeated trials for treat-
ment of tinea pedis indicate that one week of topical
terbinafine is as effective as four weeks of topical imidazoles,
with a cure resulting in 53 to 95 percent of cases.*” Use of this
abbreviated treatment with terbinafine has been confirmed in
other trials comparing the active agent versus vehicle alone.® In

some instances, resolution of tinea pedis using terbinafine has
occurred with as few as three doses.’

Ultimately, economics may dictate the relevance of these
studies. Currently, a 30gram tube of terbinafine cream is
roughly three times more expensive than a 30gram tube of

clotrimazole cream.”® Considering the frequency of applica- iy

tion, the amount of medication required, the likelihood of Figure 1. Tinea Corporis. Note the active scaling margin with central
patient compliance and ease of use, and the rapidity of results, clearing common to tinea corporis. This classic appearance led to the
some experts now recommend topical terbinafine over topical common parlance of “ringworm" to describe these lesions.
imidazoles for treatment of tinea pedis.'"'> Nevertheless, a con- Figure 2. KOH Examination. A microscopic view of the actual KOH prepa-
sensus does not yet exist. Other experts, using the same data, ration performed on the clinical lesions noted in Figure 1. The long

branched hyphae that crosses the faint keratinocyte boundaries in the
background is definitive evidence of a dermatophyte infection. (KOH
preparation, magnification 400x)

recommended initial use of imidazoles, with reservation of
allylamines and benzylamines for treatment failures.” For the
time being, a patient’s prescription-plan benefits or formulary

- . o il . Figure 3. Candidiasis. "Beefy-red" erythema with satellite lesions is
restrictions may serve as the ultimate guide in selecting a top-

i X highly suspicious for cutaneous candidiasis in the moist folds of this
ical antifungal. man's axilla. KOH examination revealed yeast and short pseudohyphae.
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Yes and No.

Although seborrheic dermatitis is a common skin disease,
affecting three to five percent of the general population, the eti-
ology of the disease has remained a matter of debate. Many
investigators favor a pathogenic role for the liphophilic yeast
Pityrosporum/Malassezia. In this regard, it might be properly
classified as a superficial fungal infection, but only with the
caveat that there exists an aberrant immunologic response that
contributes to pathogenesis. Still others believe that any
observed yeast overgrowth is merely a consequence of a larger
immunodysregulatory process.

Two patient populations are predisposed to severe and/or recal-
citrant seborrheic dermatitis; specifically those with HIV/AIDS and
those with Parkinson's disease or related neurological condi-
tions.®* Worsening of seborrheic dermatitis with immunosup-
pression in the setting of HIV/AIDS may be easy to rationalize if
seborrheic dermatitis is in fact a fungal “infection,” yet the reasons
for this worsening with Parkinson's are more cryptic - explanations
have focused on alteration of sebum production.

Seborrheic Dermatitis: A fungal infection?

Many treatment options for seborrheic dermatitis exist,
including Tow potency topical steroids, topical antifungals or
even immunomodulators, such as pimecrolimus or tacrolimus.*
The simple fact that multiple treatment options exist is testimo-
ny to the multifactorial nature of the disease.

Finally, in limited situations, there may be a role for oral anti-
fungal medication in the treatment of seborrheic dermatitis.
While certainly not “standard,” in cases of severe seborrheic
dermatitis, or in disease recalcitrant to topical management, |
have used a seven to 10 day course of intraconazole 100mg by
mouth twice daily, followed by a maintenance dose of 100mg by
mouth twice daily for the first two days of each following month.
Typically, this therapy allows for a great reduction in disease
activity, with daily exacerbations treated by the addition of
hydrocortisone 1% cream. While many dermatologists—myself
included—have used this regimen for a number of years, recent
published investigations confirmed the efficacy of this treat-
ment.**

Finally, like imidazoles, topical allylamines and benzy-
lamines are effective against Candida or Pityrosporum/
Malazzesia infections. However, given the cost of these agents
relative to imidazoles, polyenes, ciclopiroxamine, and even
over-the-counter selenium sulfide, there is often no com-
pelling reason to turn away from these more affordable
options.

Polyenes represent the final major class of topical antifun-
gal medications. In the United States, nystatin is the only
actively-marketed topical polyene. Nystatin binds irreversibly
to membrane sterols located on susceptible specifics of
Candida. Importantly, however, nystatin exerts no effect
against dermatophytes, and it is useful only for cutaneous can-
didiasis, but not tinea infections. Nystatin is available as a
cream, ointment, powder or solution for the skin, and as a
solution, lozenge or troche for treating oral candidiasis
(thrush). In one study, use of clotrimazole for oral candidiasis
resulted in a measurable alteration of systemic tacrolimus lev-
els in renal transplant patients, and oral nystatin may be pre-
ferred in this population.'

Finally, some useful topical antifungal agents do not fit well
into any major class. For example, ciclopirox olamine is a
hydroxypyridone antifungal agent with a unique structure and
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mode of action. Unlike most other topical antifungals,
ciclopirox olamine does not interfere with sterol synthesis, but
instead it interferes with active membrane transport of essen-
tial cellular precursors, particularly trivalent cations. Ciclopirox
olamine is indicated for the treatment of tinea and onychomy-
cosis, candidiasis, pityriasis versicolor, seborrheic dermatitis,
and even cutaneous infections with unusual saprophytes.
Ciclopirox olamine is available in a multitude of forms
including a cream, gel, solution, and a medicated shampoo.
Cutaneous candidiasis, dermatophytoses, and pityriasis versi-
color should be treated twice daily for two weeks to one
month, but treatment for tinea pedis should continue one
month or longer. When using ciclopirox olamine shampoo for
seborrheic dermatitis, treatment may occur twice-weekly for
an indefinite duration, with improvement usually noted in
two to four weeks. Ciclopirox olamine also demonstrates sig-
nificant permeation of the nail plate, and this has been
exploited to develop an antifungal nail lacquer (see below).
Combination  Topical  Antifungal/Corticosteroid
Treatments. Some topical antifungal medications are manu-
factured and packaged in combination with topical corticos-
teroids. One example is the combination of clotrimazole and
betamethasone dipropionate. During development of this
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combination agent, many assumed that the addition of the
steroid would more rapidly relieve inflammation, scaling, and
pruritus. While early studies demonstrated the combination
was indeed more effective than clotrimazole alone in resolving
symptoms, betamethasone dipropionate is a potent topical
steroid, and soon after release, striae and other cutaneous side
effects from the steroid component were reported.”"”
Furthermore, long-term studies have reported a higher relapse
rate (up to 36 percent) with use of this combination prod-
UCt.ls‘w

A recent study demonstrated that clotrimazole/betametha-
sone dipropionate may comprise 50 percent or more of anti-
fungal expenditures prescribed by primary care providers, com-
pared to less than seven percent among dermatologists.”
Presumably, overuse by non-specialists occurs under a mistak-
en assumption that either the steroid agent is mild—which it
is not—or that the combination will be a “better choice” when
the differential diagnosis is unresolved. In fact, the FDA has
twice revised the product warnings for clotrimazole/
betamethasone dipropionate, discouraging use upon thin skin,
use for prolonged periods, or use when the diagnosis is in
doubt. Personally, I do not use combination antifungal and
corticosteroid combinations except in rare and exceptional cir-
cumstances.

Pearls Regarding Oral Treatment

Oral antifungal medications are indicated whenever terminal
hairs are infected, when a large areas is so extensively involved
that topical regimens are impractical, or in the treatment of
onychomycosis.

For treatment of tinea capitis, oral griseofulvin remains the
first-line recommendation of dermatologists and pediatricians
alike.?" Oral absorption of the griseofulvin liquid is increased
by coadministration with a fatty food, such as whole ice
cream. However, shorter treatment courses with fluconazole
or terbinafine, coupled with generally declining costs, may
lead to a revision of this recommendation in the future. For
young children, terbinafine tablets must be crushed and
placed in food. Itraconazole suspension is often avoided in the
treatment of tinea capitis, mostly for theoretical concerns,
because the active ingredient is dissolved in cyclodextrin, an
agent that has induced pancreatic neoplasms in laboratory rats
given large doses. The itraconazole capsules may be opened
and the granules mixed with ice cream or applesauce if use of
this medication is desired.

In the past, either itraconazole or terbinafine was used for
treatment of onychomycosis. However, recent evidence indi-
cates that terbinafine represents a superior treatment, and use
of itraconazole has waned somewhat.*? When using oral
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Figure 5

Figure 4. Pityriasis Versicolor. Faint, fawn-colored, thin plagues with
light scale is the typical appearance for pityriasis versicolor. These
lesions on this man's chest “failed to tan" when he received exposure to
the sun.

Figure 5. Scaling, erosions and severe pruritus in the moist toewehs
should always suggest a diagnosis of tinea pedis. A KOH preparation
taken from these areas was definitively positive of hyphae indicative of
dermatophyte infection.

terbinafine or itraconazole, there exist two major complica-
tions with which to be particularly aware:

Terbinafine. Cases of drug-induced lupus erythematosus
caused by terbinafine are well-recognized. Before prescribing
oral terbinafine, it is important to question the patient about
any family history of lupus or a personal history of sun sen-
sitivity.

Itraconazole. As a negative inotrope, itraconazole can
decrease the contractility of cardiac muscle. For this reason
there is a “black box” warning against use of oral intraconazole
in patients with congestive heart failure.

Also, both oral terbinafine and oral itraconazole have rarely
been implicated in inducing fulminant hepatic necrosis. The
risk of this side-effect has been estimated to be around
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1:54,000 patients for terbinafine,” and approximately
1:500,000 patients for intraconazole.” It is always appropri-
ate to question patients regarding any prior episodes of hep-
atitis or known liver disease. Baseline liver function tests
should be obtained in all patients anticipating a four week or
longer course of oral antifungal medications that have not
had such an evaluation in the last three to six months or in
any patient with a possible change in liver function. Routine
mid-course liver function testing is no longer recommended
during treatment for onychomycosis, unless there exist indi-
cations of liver toxicity, such as abdominal distress, acholic
stools, darkening urine, frank jaundice, or the patient begins
a second hepatotoxic or conflicting medication.

Finally, topical treatment for onychomycosis is definitely
inferior to oral management. Ciclopirox olamine lacquer has
only around an eight percent clinical cure rate,”? but it
remains an option for those with contraindications to oral
treatment (such as hepatitis C) but a desire to “do some-
thing.” Recent investigations have also examined combined
treatment using oral terbinafine in conjunction with topical
ciclopirox olamine lacquer to decrease the rate of the long-
term recurrence in onychomycosis.”** This development is
exciting, as the five-year recurrence using oral treatment
alone has been as high as 50 percent in some studies. Expect

further developments in the arena of combination oral and
topical management to improve long-term clearance in ony-
chomycosis.

Conclusion

Because of lesser side effects, fewer drug interactions, localiza-
tion of treatment, and generally lower cost, topical antifun-
gals are preferred for most superficial fungal infections of lim-
ited extent. Use of oral agents is indicated when a superficial
fungal infection covers a large surface area, involves terminal
hair or nails, or is recalcitrant to topical management.
Imidazoles are both efficacious and affordable and are useful
for tinea infections, candidiasis, and pityriasis versicolor.
Despite higher cost, allylamines and benzylamines may be
advantageous in some cases of tinea pedis. Topical nystatin is
useful in treating candidiasis but is ineffective for treating
tinea or pityriasis versicolor, while ciclopirox olamine is a
topical antifungal with a broad range of indications. For the
time being, oral griseofulvin remains the treatment of choice
for tinea capitis, while terbinafine has emerged as the pre-
ferred agent for treatment of onychomycosis. When employ-
ing systemic antifungal agents, the patient’s overall health,
baseline liver function, and existence of any co-morbid con-
ditions must always be considered. &
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