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Abstract: Superficial fungal infections of the hair, skin and nails are a major cause of morbidity in the world.
Choosing the right treatment is not always simple because of the possibility of drug interactions and side effects.
The first part of the article discusses the main treatments for superficial mycoses - keratophytoses, dermatophy-
tosis, candidiasis, with a practical approach to the most commonly-used topical and systemic drugs , referring
also to their dosage and duration of use. Promising new, antifungal therapeutic alternatives are also highlighted,
as well as available options on the Brazilian and world markets.
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Resumo: As infecções fúngicas superficiais dos cabelos, pele e unhas representam uma causa importante de mor-
bidade no mundo. O tratamento nem sempre é simples, havendo dificuldade na escolha dos esquemas terapêu-
ticos disponíveis na literatura, assim como suas possíveis interações medicamentosas e efeitos colaterais. A pri-
meira parte do trabalho aborda os principais esquemas terapêuticos das micoses superficiais - ceratofitoses, der-
matofitoses, candidíase - possibilitando a consulta prática das drogas tópicas e sistêmicas mais utilizadas, sua
dosagem e tempo de utilização. Novas possibilidades terapêuticas antifungicas também são ressaltadas, assim
como as apresentações disponíneis no mercado brasileiro e mundial. 
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INTRODUCTION
Superficial fungal infections of the hair, skin

and nails are a major cause of morbidity in the world,
particularly in the tropics, where heat and humidity
provide the ideal conditions for the growth of fungi
that cause cutaneous infections.1-3 Direct contact is suf-
ficient to transmit the infection from a contaminated
surface or host to another. Dermatophytoses are the
most common causes of fungal infection in men,
though candidiasis and pityriasis versicolor are also
examples of major superficial mycoses. This review
article focuses on the topical and systemic treatment
of superficial mycoses.3,4

SUPERFICIAL MYCOSES
With superficial mycoses, fungi are confined to

the epidermis and annexes, and rarely invade the der-
mis. In extremely rare cases, internal organs can also
be affected. There are two categories: non-inflamma-
tory and inflammatory, infections.1,2,5

NON-INFLAMMATORY INFECTIONS
They can cause slight inflammation:
PITYRIASIS VERSICOLOR: described by

Eichstedt in 1846, it is a recurring chronic, superficial
infection, caused by lipophilic fungi of the Malassezia
type, which is commonly found on the scalp and skin,
without clinical manifestations, like an opportunist,
and which can be an aggravating factor in many cases
of seborrheic dermatitis. The 3 kinds most commonly
related to this disease are: M. furfur, M. globosa and M.
sympodialis.6 Yeast produces dicarboxylic acids such as
azelaic acid, which inhibits tyrosine kinase, resulting
in hypopigmentation of the area involved, especially
in individuals with dark skin, though hyperchromic
or erythematosus lesions can also appear, hence the
term versicolor.

1,7,8
The disease is characterized by

oval-shaped or round maculas in seborrheic areas.
Factors such as immunosuppression, poor hygeine,
sweating, malnutrition, heat and humidity, can pro-
voke the transformation of saprophytic yeasts into a
pathogenic or invasive, mycelial, form. The diagnosis
is clinical but it can be confirmed by detecting hyphae
and spores following a direct examination using
potassium hydroxide.

9

TINEA NIGRA/KERATOPHYTOSIS NEGRA:
Produced mainly by hortae werneckii (formerly
exophiala werneckii), and by stenella araguata, it occurs
more commonly in female children in tropical and
subtropical zones.2 Clinically, it is characterized by
small unilateral, black patches that appear on palmar
skin or, more rarely, on plantar skin and the edges of
fingers. There can be a single lesion or a few that coa-
lesce. Differential diagnosis is carried out with lentigo
or melanoma and athlete’s purpura.10-13

PIEDRAS: There are 2 types: 

BLACK PIEDRA: caused by the fungus piedraia
hortae, which is more common in tropical countries,
characterized by black concretions in scalp hair.14,15

WHITE PIEDRA: caused by the fungus tri-
chosporom sp, occurring more in temperate climates,
involving the appearance of white or light brown nod-
ules that are loosely attached to axillary, pubic and
facial, hair, as well as eyelashes.14,16

They should be distinguished from pediculosis,
monilethrix, trichorrhexis nodosa, trichomycosis and
tinea capitis.1,2 The condition is also a common cause of
onychomycosis in some Asian countries but several
such cases have also been described in Brazil.1,16

INFLAMMATORY INFECTIONS
DERMATOPHYTOSES
These diseases are caused by a group of fungi

that generally, in parasitic life, live at the expense of
keratin of skin, hair and nails. The following fungi fall
under this label: trichophyton, microsporum and epider-
mophyton, while T. rubrum is the most common agent.
The superficial infection caused by the dermatophyte is
called dermatophytosis and the term dermatomycosis
refers to the infection from any of the fungi.4 Tinea is

a term used synonymously with dermatophy-
tosis. Its prevalence is higher in tropical and subtropi-
cal zones, in regions with hot and humid climates. The
infections are most commonly found in pre-adoles-
cent children and can be endemic in developing coun-
tries.1,2,5 Dermatophytes can be classed as follows:

Anthropophylic: these fungi are found in
humans and can cause epidemic infections, with little
inflammation. They are transmitted from person to
person or through fomites.1,2,14,16

Zoophilic: these fungi are found in animals and
are transmitted to humans via direct or indirect con-
tact, causing inflammatory and sometimes suppura-
tive, dermatoses.1,2,14,16

Geophilic: these fungi originate in soil and
infect humans sporadically via direct contact, bring-
ing about inflammation.1,2,14,16

Clinical diagnosis can be confirmed through
microscopic examination or culture. Wood’s light
examinations are also a useful method, making hair
appear in a fluorescent greenish color, in tinea favosa
and tinea microsporica (trichophytic tinea does not
become fluorescent).2,14 Several specific, clinical condi-
tions can be described: 

TINEA CAPITIS
There is an invasion of the hair follicle and sur-

rounding skin, caused by trichophyton and microspo-
rum. Hairs are broken close to the skin, producing ton-
sured areas, with small stumps of hair that are still
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implanted.17,18 It can manifest clinically as:
Non-inflammatory dermatosis: caused by the

ectothrix fungus (for instance, M. canis, the main
organism in Brazil) or endothrix fungus, like T. ton-
surans.17 In the case of trichophytic tinea, areas of hair
loss are small, while black dots can appear, the black-
ish points located where hairs have been broken
(exclamation mark hairs). It can evolve into pustular
or kerion folliculitis. In microsporic tinea, the lesion is
unique and large. Hairs return to normal with treat-
ment or spontaneous involution.14,16

Folliculitis capitis abscedens et suffodiens: this is
folliculitis with interconnecting tunnels and abscesses
on the scalp. In general, the etiology is staphylococcal
but, when mycotic, the most common agent is T.
tonsurans, receiving the name perifolliculitis absce-
dens of Hoffman, described in 1956 by Ramos and
Silva.1,2,14,16

Inflammatory dermatosis: most commonly
caused by T. schoenleinii, termed tinea favosa, which
evolves chronically, characterized by confluent, yel-
lowish crusts (favus scutula) in large areas of the
scalp. If left untreated, they can evolve into scarring
alopecia.1,2,14,16

TINEA CORPORIS
This affects the stratum corneum of the

glabrous skin, except for the palms, soles and groin. It
can affect individuals of any age and the most com-
mon agents are T. rubrum and T. mentagrophytes.
Typically, there are isolated or multiple erythematous-
squamous, circinate lesions, in plaques, papules, vesi-
cles or pustules, with centrifugal growth, in such a
way that the external part is more active, that is to say,
with a tendency to central healing. There is often
itching and burning. If topical corticosteroids are used
for presumptive diagnosis of eczema, there can be a
change in the lesion (tinea incognito). When granulo-
matous infections occur, and with pustules around the
follicles, it is called Majocchi granuloma.14,16,19,20,21

TINEA CRURIS
The condition is most commonly found in

patients with tinea pedis or onychomycosis, featuring
autoinfection, and is more common in adult males. It
is caused mainly by T. rubrum, E. Floccosum and T.
mentagrophytes. Diabetes, obesity and sweating are
predisposing factors. It is characterized by macerated,
erythematous-squamous lesions, starting in the
inguinal fold, which can spread to the thighs, per-
ineum, buttocks, pubic region and lower stomach,
typically avoiding the scrotum. It is very itchy and
thus, lichenification is common.21,22

TINEA PEDIS AND TINEAMANUUM
The coexistence of tinea pedis and tinea manuum

is common. They are caused by T. rubrum, E. Floccosum,
and T. mentagrophytes, though T. tonsurans can be isolat-
ed in children with tinea pedis. Tinea manuum presents
as a scaly lesion on a palmar surface.1,2,20,22 Tinea pedis
can present clinically with lesions: 1,16,20,22

Acute: caused by T. mentagrophytes var
mentagrophytes. It is the eczematoid form, generally
represented by plantar and digital vesicles, and is
quite itchy. 

Intertriginous: caused by T. mentagrophytes var
interdigitalis, located in the interdigital folds, charac-
terized by fissures and maceration.

Chronic: caused by T. rubrum, involving slightly
itchy, scaly lesions, affecting practically the whole
plantar region, appearing in “mocasin and/or glove”
patterns, which are not necessarily symmetrical.  

Athlete’s foot can be caused by dermatophytes,
candida and bacteria, which can act in isolation or
association. It is characterized clinically by macera-
tion, erythema, scaling and fissures. It is a first stage
towards erysipelas.16,20

TINEA UNGUIUM
This is an infection of the nails from dermato-

phytes, caused mainly by the following dermatophyte
fungi: T. rubrum, T. mentagrophytes var. interdigitale and
E. floccosum. T. rubrum is almost always the agent of
onychomycoses of fingers.1,2,22,23 The term onychomy-
cosis means infection of the nails from dermatophytes
or non-dermatophytes. Yeasts such as candida spp are
well-known causing agents of onychomycoses, along
with less common yeasts such as trichosporon spp.
These fungi contaminate, though they can also bring
about an active infection. It has been proven that these
mushrooms invade the damaged keratin, causing
onychomycosis, and in the case of scytalidium spp, they
can invade healthy keratins. It affects men more fre-
quently and is characterized by destructive and flaky
lesions in nails, starting in the free margin and appear-
ing in a white-yellowish color, similar to old ivory.
Generally, there is keratosis of the nail bed. It is an
eminently chronic disease, affecting one or several
nails of the feet (typically of the hallux) or, less com-
monly, of the hands. Infection of the nails is generally
secondary to plantar infection.22,23,24,25

They are classified clinically as follows:26

Distal and/or lateral subungual (the vast
majority of cases): the most common agent is T.
rubrum. These types are characterized by yellow distal
onycholysis and subungual hyperkeratosis. 

White superficial: caused by T. mentagrophytes,
characterized by whitish discoloration of the nail plate. 
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Perleche (angular chelitis): this involves fissures
at the corners of the mouth, which are common fol-
lowing changes in the architecture of the mouth fol-
lowing a prosthesis and thus, it is common in elderly
people. There is also a high incidence in newborns
(there have been suspicions of vaginal contamina-
tion). In general, there is bacterial association. 

Vaginitis and balanitis: these infections involve
erosive, whitish, humid and itchy lesions in the vagi-
na and balanopreputial sulcus. Vaginal, whitish dis-
charge, is characteristic. It does not occur in circumci-
sed males. The infections can be acquired through
sexual contact.    

Chronic mucocutaneous candidiasis: this name
is given to a heterogeneous group of clinical syn-
dromes, often genetic, characterized by chronic and
recurring infection of the skin, nails and oropharynx.
There is no tendency to visceral dissemination or
development.  In general, it begins before the age of
three and is characterized by oral lesions, perleche,
ungual involvement and paronychia, with significant
distrophy, vulvovaginitis and cutaneous impairment.
In some cases, there can be keratotic lesions with a
tendency to form cutaneous horns, or prominent
granulomas that appear on the scalp, face, eyebrows
and extremities.   

TREATMENT

PITYRIASIS VERSICOLOR

Treatment for Pityriasis Versicolor (PV) can be
carried out with a large number of agents, divided into
two groups: topical and systemic. As regards topical
agents, the most commonly used are selenium sulfide
(2.5% to 5%) in the form of shampoo used once a day;
and ketoconazole shampoo (1 or 2%). It should be used
twice a week for 2 to 4 weeks; the mousse is left on the
skin for around 10 minutes before being washed away.
Patients with a high risk of reoccurrence can benefit
from using ketoconazole shampoo once a week, in the
same way as soap. Topical options include azoles/ally-
lamines creams and lotions, propylene 50% in water,
nystatin, salicylic acid and a great variety of anti-dan-
druff shampoos. In general, a new treatment is recom-
mended after around 2 months, in order to avoid
recurrence, which is frequent. All the topical “azoles”
seem to be as effective as each other in treating PV. The
use of loofah when showering is quite effective. Post-
inflammatory, pigmentary changes can respond to
weak topical corticosteroids, but time is often needed
for resolution.6,7,8,9,27

As regards systemic agents, the recommended
dose for ketoconazole is 200mg/day for 10 days.
Recovery rates are high (90-100%). There is a risk of
hepatotoxicity, estimated at 1:500.000 patients who
take oral ketoconazole for a short period of time (10

Proximal subungual and white superficial (gen-
erally caused by T. mentagrophytes). In chronic condi-
tions, conditions can evolve with dystrophy.

In HIV-positive patients, the infection of nails is
multiple and, most often, of the proximal subungual
and white superficial type (through T rubrum). Even if
carried out properly, direct mycological exams often
come back negative (there are indications that up to
60% can be false-negatives). When the result is posi-
tive, the culture is very often negative, requiring a
repeat if doubts are strong.1,2,14,16,26

TINEA BARBAE
Trichophytic sycosis: pustules appear in bearded

areas and the moustache, with hairs in the middle.
They can be isolated or form conglomerates.
Evolution is generally chronic.1,2,3,4,14,16

TINEA IMBRICATA (tokelau)
It is a chronic variant of tinea corporis, caused by

T. concentricum, and characterized by squamous
lesions in concentric circles, which are very itchy and
affect large areas of the body. It is endemic in certain
parts of the world, for instance in Polynesia (“tokelau”
), and in Brazil (Mato Grosso and Amazônia), where it is
called “chimberê”.1,3,14,16

CANDIDIASIS
It is caused by Candida albicans (usually with

saprophytes, in the gastrointestinal tube and vaginal
mucous), and sometimes by other types of Candida (C.
parapsilosis, C. tropicalis, C. stellatoides etc.), affecting,
in isolation or jointly, the mucosas, skin, nails and on
occasion, other organs. It is of universal distribution,
common in newborns, though it can also affect adults
and elderly people. Some professionals, such as
maids, dish washers, cooks and nurses, are more
prone. Esophageal candidiasis and candidiasis of the
upper airways are defining pathologies of AIDS.1,3,14,16,20

The clinical conditions are:
Oral candidiasis: it is more common in new-

borns and the elderly, debilitated patients and AIDS
sufferers. Lesions are erosive and whitish in color. 

Intertriginous candidiasis: it affects the natural
folds (interdigital, inframammary, ungual, axillary)
and is characterized by erosive, fissural, humid
lesions, with a whitish, itchy coating, and by small,
round, erythematous-squamous, satellite lesions, and
even abacterial postules.   

Ungual and periungual candidiasis: these infec-
tions entail intense erythematous-squamous, periun-
gual lesions (paronychia), which are painful and can
lead to onycholysis. Typically, they affect the proximal
edge of the nail and appear mainly on fingernails,
since they have the most contact with water.   
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days). The recommended dose for fluconazole is
150mg/week for three weeks. The recommended
dose for itraconazole is 200mg/day for seven days. It
is a well-tolerated drug. In cases of recurrence, keton-
azole 400mg, fluconazole 300mg or itraconazole
400mg, can be taken once a month orally as a prophy-
lactic measure. Oral terbinafine is effective in combat-
ing many dermatophytoses, but not in treating PV,
perhaps because it does not reach a sufficient concen-
tration of the stratum corneum. Topical terbinafine
has proven effective in treating infection from M.
furfur. 8,16,27

From a pharmacotherapeutic perspective,
being a superficial infection, PV should be treated
using topical agents. However, there are factors that
undermine topical treatment and favor recurrence of
the disease, including difficulties in applying the
medication in large areas and the unpleasant smell of
certain agents. The efficiency of topical agents is lower
and recurrence rates vary between 60-80%.7,27 Systemic
agents are recommended for short-term treatment of
many patients, despite the side effects they can cause
(Table 1).9

TINEA NIGRA
Since Tinea nigra (TN) is a superficial, asympto-

matic mycosis, it can easily be eliminated through
gathering flakes and/or friction during washing, and
is often underdiagnosed. In some cases, scraping
lesions with a curette can bring about their disappear-
ance. Treatment can be carried out with topical kera-
tolytics and imidazoles.  The infection responds
inconsistently to undecylenic acid, while tolnaftate is
ineffective.10,13,28,29

PIEDRAS

For piedras on the scalp, removal using a fine
comb is recommended in cases involving women. But
the general rule is to carry out trichotomy on affected
hair and use sublimate solution 1/1000 or even 1/2000
in 60% alcohol. For those who so wish, treatment can
involve cologne, using the same amount of mercury
bichloride, 0.3g of sublimate solution for 300ml of
cologne, or 600ml, if the 1/2000 proportion is chosen.18

Topical antifungals in the form of lotions or shampoos
are often used, associated with exfoliating agents, to
help prevent recurrence. Other options include mer-

cury bichloride 1/1000 or 2% formaldehyde, which
lead to good results, without the need to cut hair.
Infections usually recur after treatment. 16,18,20

DERMATOPHYTOSES
TINEA CAPITIS
Oral treatment is necessary, since drugs need to

penetrate hair follicles to be effective (Table 2).
Preventive measures are important in managing the
disease. As it is contagious, individuals living with
infected patients should be examined and appropriate-
ly treated. The infection often begins through contact
with animals, and treatment of the latter may be neces-
sary. Chronicity can develop if children are continually
re-exposed to untreated family members.1,3,16 The use of
antifungal shampoos (2% ketoconazole/2.5% selenium
sulfide) or topical antifungal agents, can aid in the
treatment, by eliminating fomites. Most studies men-
tion that infected children do not need to miss school
once treatment is started.30,31,32 

Griseofulvin is the only drug approved by the
FDA (Food and Drug Administration) for treating tinea
capitis, though the use of terbinafine, itraconazole
and fluconazole is also reported extensively in med-
ical literature. The effectiveness and safety profile of
terbinafine, itraconazole and fluconazole are similar
to those of griseofulvin, and these drugs can be used
in case of therapeutic failure with griseofulvin.
Dosages are normally based on weight and infec-
tions from Microsporum. It may be necessary to allow
for higher dosages and more time, compared with
infections from Trichophyton.33 Oral suspensions are
available for griseofulvin, itraconazole and flucona-
zole, helping the treatment of children. Griseofulvin
and terbinafine pills, as well as itraconazole cap-
sules, can be crushed and added to food.34 In cases of
inflammatory tinea capitis, the concomitant use of
systemic corticosteroids can avoid or minimize scar-
ring alopecia.33,35

The dose suggested for griseofulvin,
micronized formula, is 20-25mg/kg/day, for 6-12
weeks. With the ultra-micronized formula, a dose of
10-15mg/kg/day is suggested, which is the most rap-
idly absorbed. The oral suspension (micronized grise-
ofulvin) contains 125mg per 5ml. Treatment should be
continued for 2 weeks after clinical symptoms have
cleared. Mycological cure rates are generally high,
around 80-95% and 88-100%, respectively. 21,33

The terbinafine dose is based on the
weight/250mg pill (under 20kg: 62.5ml or ¼ of a pill
per day; 20-40kg: 125mg or ½ a pill per day; over 40 kg:
250mg or 1 pill per day). In general, treatment lasts for
4 weeks, though shorter periods have been report-
ed.31,32,33 Higher doses and/or longer duration might
be necessary in cases of infection from M. canis.19,21

TABLE 1: Systemic treatment of pityriasis versicolor
DRUG DOSE DURATION

KETOCONAZOLE 200mg/day 10 days
FLUCONAZOLE 150mg/week 3 weeks
ITRACONAZOLE 200mg/day 7 days
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Itraconazole can be used to treat tinea capitis,
although it has not been approved by the FDA for chil-
dren. The therapeutic scheme is based around a con-
tinuous dosage of 5mg/kg/day for 4 weeks, or pul-
sotherapy with a dose of 5mg/kg/day for 1 week in
the month, during 2-4 months.21

A small number of studies have shown that
therapy with a fluconazole dosage of 6mg/kg/day,
lasting 2-3 weeks, can be effective in treating tinea
capitis.19,21,30

The drugs used to treat tinea capitis can be clas-
sified into recommendation groups, according to the
level of available scientific evidence (Table 3).32

Ia: Evidence obtained from a meta-analysis of
randomized and controlled studies.  

Ib: Evidence obtained from at least one ran-
domized, clinical trial.

IIa: Evidence obtained from at least one control-
led study without randomization. 

IIb: Evidence obtained from at least one other
type of quasi-experimental, defined study. 

III: Evidence obtained from descriptive, non-
experimental, defined studies, such as comparative
studies, correlation studies and case-control studies. 

IV: Evidence obtained from clinical reports of
committees, opinions or clinical experience, from res-
pected authorities. 

Oral, antifungal agents, including terbinafine,
itraonazole and fluconazole, seem to have similar
effectiveness rates and adverse effects to those of
griseofulvin in children with  tinea capitis, caused by

types of trichophyton. Although they involve shorter
treatment periods, they are more expensive (recom-
mendation classification A, evidence force 1a).
However, griseofulvin is the medication of choice for
cases of tinea capitis caused by types of microsporum. It
is more effective than terbinafine (recommendation
classification A; evidence force 1b); fluconazole (rec-
ommendation classification A; evidence force 1b) and
itraconazole (recommendation classification A, evi-
dence force 1b).

TINEA CORPORIS / CRURIS
Topical treatment of localized tinea corporis can

be effective, with imidazole cream such as isocona-
zole, tioconazole, econazole, ketoconazole and bicona-
zole. Other topical agents used include sulfur tiocar-
bamates, like tolnaftate and tolciclate, ciclopirox
olamine and terbinafine. These drugs, in 1% cream,
are used once or twice a day, during a period of 2-4
weeks. Dermatophytes do not respond to topical nys-
tatin, unlike infections caused by candida. Topical
treatment for tinea cruris should be carried out over 4-
6 weeks. It is necessary to highlight the need to dry
these areas thoroughly after washing and use post-
antifungals prophylactically. Cases brought about by
Trichophyton rubrum often recur. In addressing exten-
sive or inflammatory forms of tinea corporis and tinea
cruris (common due to the use of preparations with
corticoids), systemic treatment should feature, the
drugs and doses for which are outlined in table 4.20

TABLE 2: Systemic treatment of tinea capitis
DRUG DOSE 21, 35 DURATION COMPLETE CURE RATEA

GRISEOFULVIN
Pill 500mg or *1- Micronized: 20–25 6-12 weeks *1 - 80-95%

mg/kg/day *2 - 88-100%
Suspension 125mg/5ml *2-Ultramicronized: 10–15 

mg/kg/day

TERBINAFINEB

Pill 250mg 7mg/kg/day 6 weeks 96%

ITRACONAZOLE B

Pill 100mg or 5mg/kg/day 6 weeks 82-100%
Suspension 10mg/ml

FLUCONAZOLE C

Pill
200mg or 8mg/kg/week 8 weeks 98-100%
Suspension 200mg/5ml

A: Cure with negative culture or microscopy
B: Not approved by the FDA (Food and Drug Administration) for children. 
C: Not approved by the FDA to treat tinea capitis in children.
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TINEA PEDIS AND TINEA MANUUM
The following topical treatments are recom-

mended for non-inflammatory forms: isoconazole,
tioconazole, econazole, ketoconazole and biconazole.
Other topical products used include sulfur tiocarba-
mates, such as tolnaftate and tolciclate; ciclopirox
olamine and terbinafine. These drugs, in 1% cream,
are used once or twice a day, during a period of 4-6
weeks. In cases of tinea pedis, when there is secondary
infection, baths or compresses of potassium perman-
ganate (1:10.000) and administration of antiobiotics
like tetracyclines or macrolides, are also options.
Later, if necessary, in the most inflammatory cases,
systemic treatment can be applied, the drugs and
doses for which are displayed in table 5.1,3,20

TINEA UNGUIUM
Onychomycoses can be difficult to treat and

recurrence is common. Factors that contribute to
recurrence include the lack of adaptation to treatment
due to the high cost of medication, prolonged periods,
inefficient use, the discontinuation of the medicine,
resistance to the drug and side effects, such as hepato-
toxicity and gastrointestinal manifestations. The suc-
cess of the treatment depends as much on correct
diagnosis and adequate prescription, as total adapta-
tion to treatment from the patient, which often
requires persistence and changes in habits.22

The therapeutic for onychomycoses currently
involves three distinct treatments: topical therapy
(including avulsion of the affected nail plate), sys-
temic therapy and combined therapy.36,37

Topical therapy is recommended in cases where
the nail matrix is not involved, when there are con-
traindications to systemic treatment, in white superfi-
cial onychomycosis and post-treatment prophylaxis.
The advantage is the low level of systemic effect and
drug interaction.37,38

Drugs used in topical treatment of onychomy-
coses include: 5% amorolfine nail lacquer, 8%
ciclopirox nail lacquer and 28% tioconazole solution.
The ideal drug for topical treatment needs to have
effective penetration and high concentrations in the

nail plate. Studies have shown that 5% amorolfine and
8% ciclopirox in the form of nail lacquer penetrate the
nail plate and reach the nail bed in higher concentra-
tions than the minimum inhibitory concentration for
most fungi that cause onychomycosis.37,38

Amorolfine is derived from morpholine and can
be applied in many conditions, such as dermato-
phytes, yeasts and non-dermatophytic molds. It acts
in two different enzymes involved in the biosynthesis
of the ergosterol, modifying the morphology of
hyphae, acting as a fungicide and fungistatic.39,40

Ciclopirox is recommended for dermatophytes,
Candida sp, and some non-dermatophyte molds. It acts
in different metabolic cell processes, especially in
mitochondrias. Solutions and creams are not effective
in treating onychomycoses. Amorolfine is recom-
mended for weekly use, while 8% ciclopirox is recom-
mended for daily use; some procedures involve tak-
ing this drug three times a week. Nail sanding should
be carried out weekly in both cases.41

Nystatin in the form of cream, ointment, sus-
pension or powder, is recommended for treating local
infections caused by Candida sp in the skin and
mucosas, and can also be used in the topical treatment
of paronychia.41

Chemical, mechanical or surgical avulsion are
aimed at debriding the nail plate to reduce the critical
fungal mass, allowing for a higher concentration and
bio-availability of the drug in the deeper layers of the
nails and nail bed.37,40

Mechanical abrasion of the nail bed can be
applied with the help of a dermabrasor, using strips of
sterilized sandpaper. Total surgical avulsion of nails is
less common nowadays, due to the possibility of tem-
porary or permanent distrophy of the plate, brought
about by trauma in the nail matrix. Partial avulsion
can be performed by removing the affected area.37,42

Systemic therapy is recommended in cases where
the nail matrix is involved. It entails risks of drug inter-
action and collateral effects, though it is considered effec-
tive. The most-commonly used drugs in Brazil are grise-
ofulvin, terbinafine, itraconazole and fluconazole. 37,43,44

TABLE 3: Hierarchization of recommendations 

A (Levels of evidence IA, IB) Requires at least one controlled randomized trial as part of the literature, which is
of good general quality, consistent, and discusses the specific recommendation.

B (Levels of evidence IIa, IIb, III) Demands the availability of well-conducted clinical studies, but there are no 
randomized clinical trials on the topic.

C (Level of evidence IV) Demands evidence from expert committee reports or opinions and/or clinical 
experience of respected authorities. Indicates absence of quality, directly applicable
studies.
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The antifungal activity of griseofulvin is attrib-
uted to the inhibition of the synthesis of the hyphal cell
wall, effects on the synthesis of nucleic acid and inhibi-
tion of mitosis. It interferes in the microtubules of the
mitotic spindle and cytoplasmic microtubules. The
destruction of cytoplasmic microtubules can compro-
mise the processing of recently-synthesized compo-
nents of the cell wall in the extremities, in the growth of
hyphae. Griseofulvin is only active against growing
cells. The medicine is deposited in precursory keratin
cells and thus, the drug is strongly linked to keratin and
persists in it, making this substance resistant to fungal
invasion. For this reason, nails that have recently grown
are the first to heal. As keratin containing fungi is elim-
inated, it is replaced with normal tissue.41, 44,45

Onychomycoses caused by yeasts do not
respond to treatment with griseofulvin, while those
caused by dermatophytes require prolonged adminis-
tration. Nails on hands heal after about 6 months of
treatment, whereas nails on feet are more resistant
and can require 8-18 months of therapy.1,3,14,44

Azole derivatives are the most promising
group in terms of antifungal therapy, as they combine
strong effectiveness with a relatively low incidence of
secondary side effects. There are two broad cate-
gories: imidazoles and triazoles, which have the same
action mechanism and practically the same range of
antifungal use. Systemic triazoles are metabolized
more slowly and have less effect on human sterol syn-
thesis than imidazoles.1,3,16,44

The main effect of azoles on fungi is the inhibi-
tion of sterol 14 alpha-demethylase, a microsomal
enzyme system dependent on the cytochrome P450.

In this way, the biosynthesis of ergosterol in the cyto-
plasmic membrane is harmed, which leads to an accu-
mulation of 14 alpha-methyl sterols and blocks the
growth of fungi, since methyl sterols damage enzyme
systems related to the membrane.41,44

Ketoconazole was the first widely applied anti-
fungal ingested orally. It has a therapeutic effect on all
superficial mycoses and on most deep, systemic and
subcutaneous mycoses. It is available in cream, sham-
poo and pills. In the context of dermatophytoses, it
retains a certain parallelism with griseofulvin. 41,44,46,47

The azoles itraconazole and fluconazole have
had positive results in the treatment of ungual infec-
tions. Fluconazole is fungistatic, has good absorption,
and involves little interaction, though its application
range is limited (it is more effective against yeasts),
and resistance to it is common. Some studies have
shown that the use of oral itraconazole in treating
ungual infections is effective. It is fungistatic, liposol-
uble and of wide application. In cases of onychomy-
coses, it has been used in pulsotherapy for a few
months. Around 88% of patients treated are clinically
and mycologically cured after nine months.1,3,16,20

Terbinafine is an allylamine that acts by inhibit-
ing the squalene epoxidase enzyme in the cytoplasmic
membrane of the fungus, leading to ergosterol defi-
ciency and intracellular squalene accumulation. It is a
fungicide for dermatophytes and yeasts 
(Tables 6 and 7).1,3,16,20, 38, 41

A recent study has demonstrated the effect of
high frequency waves in the treatment of onychomy-
coses, and the ozone is generated with a fungicidal
and bactericidal effect, stimulating circulation around

TABLE 4: Topical and systemic treatment of tinea corporis / cruris

DRUG

TINEA CORPORIS/
CRURIS

DRUG

TINEA CORPORIS/
CRURIS

TERBINAFINE

*CreamA: applied 1 or 2
times a day for 1-4
weeks
*1% solutionA: applied
1or 2 times a day for 1
week
*Oral: 250mg/day for
2-4 weeks 

GRISEOFULVIN

*Micronized
500mg/dayA

*Ultramicronized 330-
375mg/day for 2-4
weeks

ITRACONAZOLEE

*Oral: 200mg/day for
1 week

GRISEOFULVIN

*Micronized
500mg/dayA

*Ultramicronized 330-
375mg/day for 2-4
weeks

FLUCONAZOLE

*Oral: 150-300mg once
a week for 2-4 weeks

OTHER TOPICAL
DRUGS

*Ciclopirox 0.77%A

cream and gel twice a
day for 4 weeks

KETOCONAZOLE

*2% creamA: applied
once a day for 2 weeks
*OralA: 200-
400mg/day for 4
weeks

OTHER TOPICAL
DRUGS

*Ciclopirox 0.77%A

cream and gel twice a
day for 4 weeks

A: Approved by the FDA (Food and Drug Administration)
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TABLE 5: Topical and systemic treatment of tinea pedis /manuum

TINEA PEDIS/
MANUUMA

DRUG

TINEA PEDIS/
MANUUMA

TERBINAFINE

*CreamA: applied 1 or
2 times a day for 1-4
weeks

*1% solutionA: applied
1 or 2 times a day for 1
week

*Oral: 250mg/day for
2 weeks

GRISEOFULVIN

*Micronized 1g/day A

*Ultramicronized 660
or 750mg/day for 4-8
weeks

ITRACONAZOLE

*Oral: 200mg 2 times a
day for 1 week

FLUCONAZOLE

*Oral: 150mg once a
week for 2-4 weeks

TOPICAL DRUGS

*Ciclopirox 0.77%A

cream and gel twice a
day for 4 weeks

*Antifungal powder for
prevention

KETOCONAZOLE

*2% creamA: applied
once a day for 6
weeks

*OralA: 200
400mg/day for > 4
weeks

A: Approved by the FDA (Food and Drug Administration

the area of application, with a vasodilator and hyper-
emia function, facilitating the penetration of systemic
medication.43

Propolis provides anti-inflammatory, healing,
antitumor, antimicrobial, and above all antifungal,
action. It is a resinous substance gathered from trees,
produced by the bee Apis mellifera, containing innu-
merous agents, such as flavonoids.48

The combination of topical and systemic thera-
py can increase cure rates or even reduce treatment
time, though there are no conclusive studies on this. It
is recommended in the same way as systemic therapy

and has the advantage of being more effective when
compared to oral monotherapy, by allowing for a syn-
ergistic effect. Absolute indications for this therapeutic
option are hyperkeratosis of the nail plate (thickness of
over 2mm) and the total dystrophic form. Relative
indications include: patient resistance to monotherapy
treatment and the other forms of onychomycosis. The
association of systemic medication should accord pri-
ority to drugs with different action mechanisms (eg:
itraconazole or fluconazole + terbinafine), to be chosen
in accordance with each case.37

Photodynamic therapy (PDT) has been applied

TABLE 6: Systemic treatment – hand nails 

DRUG DOSE DURATION

ITRACONAZOLE CONTINUOUS 200mg/day 6-12 weeks
ITRACONAZOLE PULSE 400mg day/7d/ month 2-3 pulses
TERBINAFINE CONTINUOUS 250mg/day 6-12 weeks
TERBINAFINE PULSE 500 mg day/7 d/ month 2-3 pulses
FLUCONAZOLE 150mg/week Until clinically cured
GRISEOFULVIN 500-1000mg Until clinically cured

TABLE 7: Systemic treatment – foot nails

DRUG DOSE DURATION

ITRACONAZOLE CONTINUOUS 200mg/day 12-24 weeks
ITRACONAZOLE PULSE 400mg day/7d/month 3-6 pulses
TERBINAFINE CONTINUOUS 250mg/day 12-24 weeks
TERBINAFINE PULSE 500mg day/7d/month 3-6 pulses
FLUCONAZOLE 150-300mg/week Until clinically cured
GRISEOFULVIN 500-1000mg Until clinically cured
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recently, especially in patients presenting contraindi-
cations to the use of systemic antifungals. In vitro
studies have shown that T. rubrum, a causing agent in
approximately 90% of onychomycoses, is capable of
metabolizing 5-aminolevulinic acid to protopor-
phyrin IX, and that PDT brings about significant
reduction of its growth. It is slightly invasive and
only active locally, with no damage to healthy tissue
or collateral systemic effects. In addition, there are no
reports of resistance from fungi and the lack of cumu-
lative or mutagenic effects allows for repeated treat-
ments. However, the discomfort reported by patients
during illumination, as well as local phototoxic reac-
tions (though transitory), render wide use of the
method impossible.49

Interest is growing regarding new photothera-
py technologies for the treatment of local bacterial and
fungal infections. The Nd YAG laser (wavelength of
1064nm) has proven a promising option for treating
onychomycoses and onychobacterioses. One of the
main advantages of laser treatment is the bactericidal
and fungicidal effect. Laser light provokes local
hyperthermia, destruction of pathogenic microorgan-
isms and stimulation of the reparation process. The
success of the clinical use of lasers depends on the
wavelength used, the exiting energy, pulse duration,
exposure time, point size, type and color of the target-
ed tissue.50

Experience in treating non-dermatophytic ony-
chomycosis is still limited due to the variety of etio-
logical agents potentially involved, its low frequency
and the small number of reported cases in the litera-
ture. Treatment with terbinafine and itraconazole for
three months can be considered effective in immuno-
competent patients.23

In medical practice, clinical improvement in ony-
chomycoses normally becomes apparent after the sec-
ond or third month, but it has been noted that many
patients end up abandoning treatment. This is under-

standable, since onychomycosis provokes social limita-
tions, and given the psychological impact of the
unsightly appearance of the disease. There are also
some situations that undermine clinical management,
namely: sensitivity to antifungals, hepatoxicity, drug
interaction and intolerance to prolonged therapeutics. 46

TINEA BARBAE/ TINEA IMBRICATA (tokelau)
Treatment for tinea barbae is carried out with

oral antifungals including terbinafine 250mg/day, flu-
conazole 150mg/week or itraconazole 100mg/day, for
2-4 weeks. Systemic corticoids are useful for intensely
inflammatory lesions.20

Oral treatment using griseofulvin or terbinafine
is effective against tinea imbricata, though recurrence
is common.16,20

Topical treatment using imidazole creams can
be performed as an adjuvant once or twice a day for 2-
4 weeks, for both tinea barbae and tinea imbricata.20

CANDIDIASIS
The first step is the elimination of predisposing

factors. Gentian violet diluted in 1:10.000 aqueous
solution, 10% alcohol, can be used for oropharyngeal
manifestations; and potassium permanganate solu-
tions of 1/3.000 to 1/5.000. The best therapeutic for all
forms is nystatin but it is not very effective when
administered orally, unless it is for gastroenterital
forms, as the medicine is not absorbed in the intestine.
The oral dose can reach up to 1,500,000 daily units,
distributed in 3 or 4 doses. To treat vaginitis, nystatin
can be used in the form of vaginal cream, as well as
vaginal imidazole creams.1,2,3,14,16

Systemic treatment should be applied for exten-
sive forms, for which fluconazole, itraconazole and
ketoconazole, can be used. In refractory cases, the use
of amphotericin B is recommended.
(Tables 8 and 9) 1,3,14,16,20 q

TABLE 8: Systemic treatment of oral/vulvovaginal/balano-preputial candidiasis 
DRUG ITRACONAZOLE FLUCONAZOLE KETOCONAZOLE

CANDIDIASIS *Oral: 200mg/ *Oral: 150mg *Oral: 200mg/day 
ORAL/VULVOVAGINAL day for 5 days single dose for 5-10 days
BALANO-PREPUTIAL

TABLE 9: Systemic treatment of chronic mucocutaneous candidiasis
DRUG GRISEOFULVIN

CHRONIC *Initial dose of 25mg and continue with 50mg. Dilute in 500ml of 5% 
MUCOCUTANEOUS glucose solution, add 25mg of hydrocortisone succinate, apply IV, drop 
CANDIDIASIS by drop, with a duration of 6 hours, on alternate days. Total dosage of 

1.5-3.0g. Do not use on patients with cardiac or renal dysfunctions.
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