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Doenças causadas por fungos

• Micoses superficiais

• Micoses cutâneas

• Micoses subcutâneas

• Micoses sistêmicas (endêmicas / leveduras)



Micoses Superficiais

Caracterizado por um grupo de fungos cuja relação com 
o hospedeiro está no limite entre o saprofitismo e 
parasitismo.

Estes fungos atingem as camadas mais superficiais da 
pele e do pêlo.



Pitiríase versicolor e doenças por 
Malassezia spp

• Pitiríase versicolor também 
conhecida como tinea versicolor, é 
uma micose superficial benigna e 
crônica.

• As lesões são constituídas por placas 
hipo ou hiperpigmentadas, 
escamosas e de bordas delimitadas, 
que podem confluir, cobrindo áreas 
extensas do corpo.



• Casos de sepse ou infecção 
invasora por Malassezia não 
apresentam claramente uma 
característica particular.

Manifestações clínicas

Dermatite seborréica grave

Dermatite seborréica leve

onicomicose



Patogenia

• Alterações bioquímicas ou fisiológicas na pele ou 
secreção devido a fatores genéticos ou causas externas, 
pode tornar indivíduos sadios em susceptíveis.

– alterações neurológicas, estresse, secreção cutânea aumentada de ácidos 
graxos, imunodepressão, doenças crônicas, níveis séricos aumentados de 
andrógenos ou cortisol, hipovitaminose, calor, umidade, uso externo de 
cremes estéticos e pouca higiene pessoal.



O agente etiológico

• O agente etiológico é a Malassezia 
spp., levedura lipodependente e 
polimórfica que, em parasitismo se 
apresenta como células leveduriformes 
globosas ou ovais agrupadas e 
filamentos curtos, septados e 
irregulares.

• A levedura é considerada da 
microbiota cutânea humana, 
colonizando o hospedeiro nas 
primeiras semanas de vida.

• O fungo tem sido associado a doenças 
como dermatite seborréica, 
onicomicose e infecções sistêmicas.



Taxonomia

Kazutoshi et al., Journal of Dermatology, 2015, 42:250

detected from scale samples (not culture) using PCR-based

molecular techniques. Recently, matrix-assisted laser desorp-

tion ionization time-of-flight mass spectrometry (MALDI-

TOF-MS), mainly developed by Japanese engineers, has

become the state-of-the-art procedure in medical or biological

research. Several studies demonstrated the value of MALDI-

TOF-MS as an intensive identification system for Malassezia
isolates.13,14

Since the early 2000s, the culture-independent and PCR-

based methods described above have been employed for

analyses of the human microbiota of microorganisms including

viruses, bacteria and fungi.15–17 Moreover, these methods

enabled direct detection of the Malassezia microbiota in normal

skin as well as in lesional skin of PV, SD or AD patients.18

These analyses revealed that the DNA of the genera Malassezia
was predominantly detected (53–80% of fungi in the skin) in

core body and arm sites, including the antecubital crease,

back, external auditory canal, glabella and inguinal crease,

suggesting that Malassezia is the dominant species in the

human fungal microbiota.17,19 Akaza et al. demonstrated by

both the culture and non-culture method that among the Mala-
ssezia species M. restricta predominated on the face and

M. globosa and M. dermatis on the upper trunk in Japanese

healthy subjects.20 Consistent with these findings, the culture-

based method showed that M. restricta predominated on the

forehead and M. globosa on the chest in the Korean popula-

tion.21 Interestingly, a report from Canada demonstrated that

M. sympodialis predominated on both the face and trunk.22

Their results suggest that Malassezia microbiota may differ in

Asian and Caucasian populations. Molecular analysis showed

that the numbers of Malassezia organisms increased at puberty

and thereafter decreased gradually, and that M. restricta was

the predominant species in adolescent males and females.23 In

addition to healthy subjects, M. restricta and M. globosa can

be also obtained from AD, SD, PV and Malassezia folliculitis

(MF) patients (Table 1). While PCR-based and non-culture

methods have proven useful for analysis of Malassezia microbi-

ota, the discrepancies in the results between the culture and

the non-culture methods are probably ultimately due to the

ability of the organism to grow in each specified medium, indi-

cating the need for caution regarding analytical methods when

referencing the data.

Malassezia is preferentially found in seborrheic areas, as

attested by the fact that most Malassezia spp. are lipid depen-

dent. Due to their inability to synthesize C14–C16 saturated

fatty acids, Malassezia spp. obtain the necessary lipids by

hydrolysis of sebum triglycerides using a lipase gene product

transcribed from the Malassezia genome. Malassezia is the only

free-living fungus known to lack a fatty acid synthase gene.6

The sexual form of Malassezia is still unknown but its phylo-

genetic affinity to the genus Ustilago, a group of plant patho-

gens, suggests that like the latter, Malassezia can complete

the sexual cycle. Recently, a second generation sequencer,

the so-called whole-genome shotgun sequencing, decoded the

M. globosa genome24 and identified a coding region corre-

sponding to the mating type locus encoding homeodomain

transcription factors and a candidate pheromone and phero-

mone receptor. Genes encoding proteins for meiosis were also

detected in the M. globosa genome.6

Malassezia spp., adapted to the human skin, are implicated

in skin diseases including PV, MF, SD, AD and psoriasis. Fur-

thermore, M. furfur and M. pachydermatis have been isolated

from Malassezia fungemia, a life-threatening systemic infection

Table 1. Detection rate (%) of nine human-associated Malassezia species in healthy subjects and patients with SD, AD and PV

Condition
M.
globosa

M.
restricta

M.
sympodialis

M.
furfur

M.
dermatis

M.
slooffiae

M.
obtusa

M.
japonica

M.
yamatoensis Reference

Healthy skin
(Japanese)

86.7 83.4 36.7 26.7 30 16.7 10 10 6.7 (42)
100 100 62.5 12.5 34.4 6.3 12.5 12.5 15.6 (52)

AD (mild) 100 100 61.9 28.6 42.9 23.8 23.8 19 23.8 (52)
AD (severe) 100 100 58.8 5.9 29.4 11.8 11.8 5.9 23.5 (52)
SD 93.5 74.2 25.8 6.5 35.5 32.3 9.7 12.9 9.7 (42)
Malassezia
folliculitis

69 88 55 20 5 0 0 0 0 (34)

PV 93.9 93.9 34.6 10.2 24.4 4.1 8.1 6.1 4.1 (3)
Psoriasis 82 96 64 18 27 27 18 27 14 (51)

AD, atopic dermatitis; SD, seborrheic dermatitis; PV, pityriasis versicolor.

Figure 1. Internal transcribed spacer sequence-based phylo-
genetic tree of Malassezia spp. Malassezia spp. consists of 14
species, nine species colonizing human skin and five species
(underlined) colonizing animal skin.
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Identificação laboratorial

-Exame direto:
 Células esféricas ou ovaladas, 

com ou sem brotamentos, 
isoladas ou agrupadas em forma 
de cacho de uva e curtos 
fragmentos de hifas.

-Isolamento:
 Meio com substâncias 

oleoginosas. As colônias são 
brancas a creme de aspecto 
mucóide e brilhante.



Exemplo de Tratamento
“ cada caso deve ser analisado individualmente por profissional qualificado “

• Cetoconazol e Terbinafina – uso tópico
– Tratamento 1 ou 2 x ao dia por 14 dias – “espuma” ou creme 

(cetoconazol). Shampoo 1x por semana.
– Creme tópico de terbinafina 2x ao dia por 7 dias.
– Menor eficácia em países de clima tropical sendo recomendado 

tratamento combinado.

• Tratamento oral
– 200 mg de itraconazol diariamente por 5 ou 7 dias, 300 mg de 

fluconazol semanalmente por 2 semanas ou 200 mg de 
pramiconazol diariamente por 2 dias.



Tinea Nigra
• O agente desta micose é Hortaea 

werneckii, considerada uma levedura 
escura polimórfica, que em 
parasitismo, apresenta-se 
principalmente com hifas demáceas, 
septadas e ramificadas.

• Fungo habita diversos ambientes com 
elevada concentração de sal, sendo 
isolado do mar, frutos-do-mar e da 
areia.

• causada por inoculação traumática do 
solo, madeira ou composto.

• O diagnóstico diferencial inclui nevo 
melanocítico, nevo displásico, pinta, 
sífilis e Doença de Addison.



Aspectos clínicos
Piedra Branca

• O aspecto clínico caracteriza-se pelo aparecimento 
de pequenas nodosidades, de consistência 
mucilaginosa, coloração branco-amarelada ou 
amarelo-acastanhada e aspecto fusiforme.

• Historicamente o agente da Piedra branca tem sido 
designado como Trichosporon beigelii.

• Atualmente existem mais de 19 espécies descritas 
de Trichosporon, porém, 6 estão diretamente 
envolvidas em processos clínicos.

– T. cutaneum (inicialmente designada como T. 
beigelii)

– T. asahii
– T. mucoides
– T. ovoides
– T. asteroides
– T. Inkin
– T. pullulans
– T. loubieri



Aspectos clínicos
Piedra Preta

• Diferente do que 
observado com a Piedra 
branca, a piedra preta é 
fortemente aderida ao 
cabelo não sendo fácil a 
remoção por processos 
mecânicos.

• O agente causador é 
Piedraia hortae



Dermatófitos
(dermato e fitos = planta de pele)



Epidemiologia
Os dermatófitos podem ser divididos em três grandes grupos em relação ao habitat.

– Geofílicos
– Zoofílicos
– Antropofílicos

As espécies pertencem a 3 gêneros:
 - Microsporum
 - Trichophyton
 - Epidermophyton

Nova sugestão de classificação dos dermatófitos – 7 gêneros
  - Trichophyton
 - Microsporum
 - Epidermophyton
 - Arthroderma
 - Nannizzia
 - Paraphyton
 - Lophophyton



Epidemiologia
• Quanto a distribuição geográfica, os dermatófitos são 

cosmopolitas, havendo no entanto, variações regionais.

• Muitas espécies são de distribuição mundial.
– T. rubum
– E. floccosum

• Outras apresentam-se mais restritas.
– M. ferrugineum – Ásia e África
– T. megninii – Europa
– T. concentricum – América do Sul e ilhas do Pacífico
– T. tonsurans – EUA, México e Caribe



Patogenia e imunidade: Pele

• A colonização por dermatófitos é 
limitada ao estrato córneo resultando 
clinicamente em um reação 
inflamatória.

• A instalação da doença inicia-se pela 
inoculação de artroconídios ou 
fragmentos de hifas depositados sobre 
a pele, favorecido por uma lesão 
cutânea ou escoriações.

• Instalação do processo não está restrita 
a forças mecânicas, mas também a ação 
de enzimas.
– Queratinases
– Enzimas semelhantes a 

quimiotripsina



• Na dermatofitose os 
pêlos, quando atacado, 
são secundários à 
evolução de uma lesão da 
pele.

• O crescimento do fungo 
tende a parar quando 
atinge a ”franja de 
Adamson”. 

Patogenia e imunidade: Pêlo



• O comprometimento das unhas se faz secundariamente 
à penetração do dermatófito na camada córnea do 
hiponiquium, que é a porção distal do leito ungueal. 
– A invasão começa preferencialmente da parte distal em 

direção à parte proximal.
• Esta característica é importante na diferenciação das onicomicoses por 

leveduras, que compromentem primariamente a prega ungueal 
proximal.

Patogenia e imunidade: unha



Fatores de Risco para onicomicose
 prevalência mundial de onicomicose é 5,5 %

• Trauma
• Idade avançada
• Diabetes
• Obesidade
• Tumores
• Imunosupressão
• Tinea pedis
• Psoriasis
• Histórico familiar de onicomicose 



Tinea corporis



Tinea cruris



Tinea unguium



Tinea barbae



Tinea capitis

Trichophyton tonsurans

Trichophyton schoenleinii



Tinea capitis

Microsporum canis



Diagnóstico Laboratorial
Coleta de material clínico

- escamas de pele: 
  -tratamento local com álcool etílico 70%
  -raspar com bisturi as bordas da lesão cutânea
 - unhas: 
  -desprezar toda a hiperceratose formada na parte mais 

distal e atingir regiões mais adentro da matriz ungueal.
 -pêlos e cabelos:
  pêlos em regiões de alopecia, quebrados:
  retirada com auxílio de pinça flambada ou estéril.



Diagnóstico e identificação das micoses

• Exame direto (a fresco)
• Cultura em meios específicos
• Identificação do fungo

– Análise macroscópica da colônia
– Análise microscópica da colônia

• Microcultivo
• Ensaios bioquímicos

• PCR/testes moleculares?



Coleta de amostras clínicas



Exame direto 

Exame direto: solução de hidróxido de potássio 10 
a 40% presença de hifas septadas hialinas



Exame direto
Microsporum canis

Trichophyton schoenleinii

Trichophyton rubrum

Trichophyton tonsurans



-MEIOS PARA ISOLAMENTO PRIMÁRIO
 Ágar Sabouraud-Dextrose (ASD)
  ASD com adição de cicloheximida e cloranfenicol 

 (Agar Mycosel ou Mycobiotic)
 

 - CONDIÇÕES DE CULTIVO 
  30º C por 4 semanas (tempo de crescimento variável: mínimo 15 

dias).

 

Cultura para dermatófitos



- Características macroscópicas:

  morfologia da colônia, bordos, relevo, 
 textura, cor (pigmentação no anverso e 
 reverso do meio) 

 - Características microscópicas:

  presença de hifas hialinas ou demácias

  presença de hifas septadas ou não septadas

  presença de artroconídios

    

Identificação dos dermatófitos



Técnica de Microcultivo 

1 2

3 4



Trichophyton mentagrophytes

anverso reverso



Trichophyton mentagrophytes



Trichophyton rubrum 

anverso reverso



Trichophyton rubrum 



Microsporum canis

anverso reverso



Microsporum canis



Microsporum gypseum

anverso reverso



Microsporum gypseum



Epidermophyton floccosum

anverso reverso



Epidermophyton floccosum



Exemplo de Tratamento
“ cada caso deve ser analisado individualmente por profissional qualificado “

Kaul, et al.: Treatment of dermatophytosis in elderly, children, and pregnant women

312 Indian Dermatology Online Journal | Volume 8 | Issue 5 | September-October 2017

and cruris and 2 weeks in tinea pedis and manuum found 
it to be effective and safe.[27] A review of itraconazole use 
in infants with superficial dermatophytosis (5 mg/kg/day) 
and systemic mycoses (10 mg/kg/day) found it to be safe 
and effective, with few serious adverse effects which make 
it the second-line systemic therapy in the pediatric age 
group.[28]

In India, oral formulation for pediatric use is available 
for fluconazole as 50 mg/ml oral suspension and for 
itraconazole as oral solution (10 mg/ml) formulation. In 
the USA, terbinafine is available in a granule formulation 
(for sprinkling on food) and is licensed for children >4 years 
of age. A liquid formulation of itraconazole, griseofulv in 
syrup, and fluconazole suspension are available for use in 
the pediatric age group in the UK.[29]

Pregnant women
Topical azoles are minimally or not absorbed systemically, 
and therefore can be prescribed at any stage of pregnancy.[30]

The US Food and Drug Administration (FDA) has 
eliminated the pregnancy categories for drugs with effect 
from June 2015, and a staggered switchover to Pregnancy 
and Lactation Labeling Rule (PLLR) by 2020 is planned. 
At the time of writing this article, drugs discussed here 
would not have adopted the new labeling format, therefore, 
we have reviewed drug safety in pregnancy as per the FDA 
pregnancy categories.

The FDA categories for several topical antifungals – 
clotrimazole, terbinafine, ciclopirox, naftifine, oxiconazole 
is B. Econazole, miconazole, ketoconazole, selenium 
sulfide have been categorized as C and therefore should be 
avoided.[31,32]

The FDA pregnancy category for oral fluconazole, 
itraconazole, and griseofulvin is C, and therefore 
should preferably be avoided throughout the duration 
of pregnancy. Terbinafine is the only oral antifungal to 
have been categorized as pregnancy category B, however, 
data on its use in pregnancy is not present. Although 
classified as category B, whether terbinafine crosses the 
placental barrier is unknown and should be deferred. It is 
also actively secreted in breast milk and therefore should 
not be used in breastfeeding mothers.[30] The treatment of 
cutaneous tinea in elderly, children, and pregnant patients 
is summarized in Table 1.[4,8,33]

Treatment of Onychomycosis

General measures for all patients
T. rubrum has been reported to be present on carpets 
and public changing room floors. Therefore, emphasis on 
wearing wide protective footwear is imperative. Moreover, 
wearing absorbent socks and application of antifungal 
(miconazole/clotrimazole) or absorbent powders in shoes 
and on feet may help prevent recurrence. Patients should 
be encouraged to regularly trim nails to minimize trauma 
and avoid sharing nail clippers.[7,33]

Ideally, old mouldy footwear should be discarded. 
Because this may be impractical, patients can be advised 
to put naphthalene mothballs in shoes and enclose them 
tightly in a plastic bag for 3 days followed by airing to 
remove the naphthalene odor. This should kill the fungal 
arthroconidia in the footwear. Continued application of 
antifungal powders in these shoes would be helpful in 
ensuring that infectious fungal elements are removed. 
Because onychomycosis is contagious, it is advisable to 

Table 1: Treatment options for cutaneous tinea in elderly, children, and pregnant women
Treatment of cutaneous tinea

Elderly Children Pregnant women
Topical therapy 
(only treatment 
required in 
limited disease)

Azoles once or twice daily for 
2 to 4 weeks
Terbinafine 1% twice daily for 
2 weeks

Azoles once or twice daily for 2 to 4 weeks
Terbinafine 1% twice daily for 2 weeks

Clotrimazole 
Terbinafine 
Ciclopirox 
Naftifine 
Oxiconazole (FDA category B)

Systemic 
therapy 
first‑line

First choice
Terbinafine 250 mg/day for 2 
to 3 weeks

Second choice
Itraconazole (caution against 
drug interactions) 100 mg/day 
for 1 to 4 weeks

First choice:
Terbinafine For 2‑4 weeks ‑ 62.5 mg/day for 
weight <20 kg - 125 mg/day for weight 20-40 kg 
‑ 250 mg/day for weight >40 kg) or 3‑6 mg/kg/day

Itraconazole
5 mg/kg/day for 1 to 2 weeks

Not recommended

2nd line Griseofulvin
500-1000 mg/day for 2 to 
4 weeks

Fluconazole
150‑300 mg/week for 2 to 
6 weeks

Griseofulvin
>1 month of age: 10-20 mg/kg/day for 2 to 4 weeks 

Not recommended



Onicomicose é a infecção de unha mais freqüente entre as doenças 
ungueais, constituindo aproximadamente metade de todas as 
alterações. Pode ser causada por dermatófitos, leveduras 
ou fungos filamentosos não dermatófitos.

Podemos destacar entre os fungos filamentosos não dermatófitos:

 - Scytalidium dimidiatum
 - Neocytalidium
 - Alternaria alternata
 - Scopulariopsis brevicaulis
 - Aspergillus spp.
 - Fusarium spp.
 - Acremonium spp.

 

Fungos Filamentosos não Dermatófitos e Leveduras
30% a 40% das onicomicoses são causadas por não dermatófitos



Diagnóstico por Scytalidium spp.
Scytalidium spp. são fungos demáceos ou pigmentados que seguem um 

caminho de infecção semelhante aos dermatófitos



Onicomicose por Candida spp.



Exame direto

Current Fungal Infection Reports (2020) 14:209–216 

brittle nails; this clinical feature is considered to give the true
onyxis due to Candida sp. because it gives initial parasitiza-
tion to the nail plate [1••].

In Candida onycholysis, a characteristic subungual distal
hyperkeratosis is observed, that progresses to the development
of keratotic clusters that detach the nail plate from the bed [1••].
Due to it leaving a space between the hyponychium and the nail
plate, this clinical form is where more biofilm formation is
observed. There may be green pigmentation, and it must be
differentiated from infection with Pseudomonas sp.

Diagnosis

Candida is part of normal skin microbiota; isolation of the
fungus in the nails does not necessarily mean infection. The
diagnosis of CO is necessary, as well as the identification of
the predisposing factors in each patient, mainly HIV or diabe-
tes mellitus, where CO is a common finding [82–84]. In ad-
dition to clinical suspicion, it is essential to confirm the diag-
nosis by direct examination and culture (Fig 1e) and often
with histopathological analysis [29, 40–42, 78].

There are numerous diagnostic criteria in the literature for
onychomycosis of different causes. In cases of dermatophyte
onychomycosis, to find the pathogenic structures on direct ex-
amination is considered diagnostic. In the case of yeast
onychomycosis, isolation is required as well as the correspond-
ing fungal elements in the direct examination [1••, 61]. In non-
dermatophyte fungal onychomycosis, three of six criteria must

be met: identification of fungal elements on direct examination,
isolation by culture, absence of dermatophyte isolation, positive
serial cultures, inoculum counting, and the presence of fungal
elements in the histopathological study [85].

The frequency between the different types of
onychomycosis and the clinical variability makes it necessary
to identify the causal agent [48, 50–52]. False negatives in
microbiological tests are often due to an inadequate sample;
therefore, special attention should be given [67].

In cases of CO, samples for direct examination and culture
should be obtained from the proximal and lateral edges of the
nail. In the case of presenting onycholysis, the sample should
be taken from the distal edge [1••, 61]. Colonies obtained by
culture in Sabouraud dextrose agar media are creamy to whit-
ish or isolates in chromogenic media such as CHROMagar
Candida®, which allows us to identify species in primary
isolation. After the identification of the isolated strains using
conventional methods, it is necessary to determine the anti-
fungal susceptibility of the isolated species in order to initiate
the most effective therapy [82].

In the histopathological study of CO, hyphae and
pseudomycelia [1••, 61] are observed invading the nail
through the hyponychium using Schiff’s periodic acid stains
or Grocott’s methenamine silver stains. Real-time protein
chain reaction has also used for microbiological identification
[27].

Although electron microscopy has been used to identify
invasive forms of Candida in the ventral portion of the nail
plate and the development of cavities, its use in daily clinical

Fig. 1 a Candida paronychia and
onycholysis in a diabetic patient.
b Paronychia by Candida in a
patient with HIV-AIDS. c Fungal
melanonychia with a greenish or
brownish discoloration. d
Granulomatous onyxis in a
patient with chronic
mucocutaneous candidiasis. e
Direct examination (KOH),
multiple yeasts are observed
(40×)
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Micoses subcutâneas ou Micoses de 
Implantação

Esporotricose, Cromoblastomicose e Micetoma



Micoses subcutâneas

• As micoses subcutâneas são causadas por um 
grupo bem diversificado de fungos que se 
caracterizam por causar lesão no tecido 
subcutâneo iniciada pela inoculação traumática 
de microrganismos.



Esporotricose
• Doença subaguda ou crônica do homem e de 

animais, causada pelo fungo Sporothrix spp.

• É uma infecção benigna (??) limitada à pele e ao 
tecido celular subcutâneo mas, em raras ocasiões, 
pode disseminar-se para ossos e órgãos internos.
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Abstract
Sporotrichosis is a cosmopolitan subcutaneous mycosis caused by Sporothrix species. Recently, this mycosis has gained 
notoriety due to the appearance of new endemic areas, recognition of new pathogenic species, changes in epidemiology, 
occurrence of outbreaks, and increasing numbers of cases. The purpose of this study is to analyze the peculiarities of sporo-
trichosis cases in Brazil since its first report in the country until 2020. In this work, ecological, epidemiological, clinical, and 
laboratorial characteristics were compiled. A systematic review of human sporotrichosis diagnosed in Brazil and published up 
to December 2020 was performed on PubMed/MEDLINE, SciELO, Web of Science, and LILACS databases. Furthermore, 
animal sporotrichosis and environmental isolation of Sporothrix spp. in Brazil were also evaluated. The study included 230 
papers, resulting in 10,400 human patients. Their ages ranged from 5 months to 92 years old and 55.98% were female. The 
lymphocutaneous form was predominant (56.14%), but systemic involvement was also notably reported (14.34%), especially 
in the lungs. Besides, hypersensitivity manifestations (4.55%) were described. Most patients had the diagnosis confirmed by 
isolation of Sporothrix spp., mainly from skin samples. Sporothrix brasiliensis was the major agent identified. HIV infec-
tion, cardiovascular diseases, and diabetes were the most common comorbidities. Cure rate was 85.83%. Concerning animal 
sporotrichosis, 8538 cases were reported, mostly in cats (90.77%). Moreover, 13 Sporothrix spp. environmental strains were 
reported. This review highlights the burden of the emergent zoonotic sporotrichosis in Brazil, reinforcing the importance of 
“One Health” based actions to help controlling this disease.

Keywords Sporotrichosis · Sporothrix · Brazil · Diagnosis · Clinical manifestation

Introduction

Sporotrichosis is a fungal disease mostly found in tropical 
and subtropical areas. It is considered the most frequent sub-
cutaneous mycosis in Latin America, where it is endemic 
[1]. Thermo-dimorphic fungi of the genus Sporothrix cause 
this mycosis. They have a broad genomic diversity, which 
lead to the description of at least seven species reported as 
agents of human infection. Sporothrix schenckii, Sporothrix 

brasiliensis, Sporothrix globosa, and Sporothrix luriei are 
the most clinically relevant species, while Sporothrix mexi-
cana, Sporothrix pallida, and Sporothrix chilensis are more 
commonly found in the environment, rarely causing disease 
[2–5].

The etiological agents of sporotrichosis grow in soil and 
decaying vegetation such as dead wood, sphagnum moss, 
and hay. Humans usually acquire the infection during out-
door activities such as farming, gardening, and similar 
occupations, through a traumatic inoculation by materials 
containing these fungi [6, 7]. Infection also occurs through 
zoonotic transmission usually associated with scratches or 
bites of infected animals, especially cats [4, 8–10]. Less fre-
quently, the inhalation of Sporothrix spp. infectious particles 
present in the environment may occur, leading to the clini-
cal presentation known as primary pulmonary sporotrichosis 
[11, 12].
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Sporothrix schenckii, reclassificado como
“Complexo S. schenckii”

• complexo Sporothrix schenckii:
– S. brasiliensis
– S. globosa
– S. luriei
– S. schenckii (sensu stricto 1898)
– S. mexicana
– S. pallida (sinônimo de S. albicans, S. nivea)

• Posterior análise filo genética das regiões do DNA ribossomal e da beta 
tubulina de Sporothrix pallida, Sporothrix nivea, and S. albicans apresentaram 
alto grau de similaridade e foram reunidas como S. pallida.

Causam doenças

Não infecciosas
Flora intestinal de alguns insetos



Patogenia
• Após a inoculação traumática do fungo, ocorre o período 

de incubação que dura geralmente de 7 a 30 dias (podendo 
chegar a 6 meses).
– O fungo nas formas de micélio e bolor tem afinidade pelas 

moléculas da matrix extracelular: fibronectina, laminina e colágeno 
tipo II

• Os mecanismos de imunidade envolvidos na defesa do 
hospedeiro contra a esporotricose sistêmica são poucos 
conhecidos.
– Imunidade celular

• Macrófagos ativados por linfócitos T CD4+

– Imunidade humoral



Esporotricose humana

doi:10.12957/rhupe.2014.12251
Rev. Hosp. Univ. Pedro Ernesto – 
UERJ – Bernardes-Engemann et al., 
2014.



Patogenia e Manifestações Clínicas em 
Felinos

• A esporotricose felina ocorre, como na humana, por 
inoculação traumática do fungo. Há três formas clínicas mais 
comuns em gatos:
– Cutânea locolizada ou fixa (aparece após 1 mês de inoculação).

• Patas, face ou nasal

– Linfocutânea
– Disseminada

• As formas cutânea localizada ou linfocutânea são as mais comuns e 
representam importância na transmissão zoonótica.



Esporotricose Felina - Zoonose
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A infecção geralmente ocorre após a inoculação traumática do agente
etiológico durante o manuseio de solo contaminado, plantas ou matéria orgânica,
através da pele ou mucosas. Outra forma de infecção inclui a transmissão zoonótica,
que está associada a arranhaduras e mordeduras de animais, especialmente por
gatos (GREMIÃO et al., 2017).

O gato é considerado o principal agente transmissor dessa dermatopatia
considerada como zoonose negligenciada no Brasil (Figura 1). Gatos adultos e
jovens, machos, sem raça definida e não castrados, que têm acesso à rua, são os
mais acometidos e envolvidos na dispersão do fungo, transmitindo-o a outros
animais e seres humanos (DUNSTAN et al., 1986; DAVIES et al., 1996; BARROS et
al., 2004; PEREIRA et al., 2014).

FIGURA 1: (a) Gato com lesão mucocutânea ulcerada em região ocular e em plano nasal com
presença de crostas hemorrágicas (b) Cão com lesão em ponte nasal e presença de crostas (c) Cão
com presença de múltiplas lesões cutâneas ulceradas (face e tronco) (d) Lesão ulcerativa em região de
ponte nasal, com presença de crostas hemorrágicas, em região periocular e cefálica de gato com
esporotricose.
Fonte: Laboratório de Pesquisa Clínica em Dermatozoonoses em Animais Domésticos do Instituto
Nacional de Infectologia Evandro Chagas / Fundação Oswaldo Cruz, (2017).



Diagnóstico laboratorial
Exame direto

• É raro encontrar o fungo em 
humanos, mas quando encontrados, 
os elementos fúngicos têm forma 
variável, apresentando-se como 
corpos ovais, redondos, em forma de 
charuto e frequentemente, cercados 
por halo claro que lembra uma 
cápsula.

• Em gatos, o exame direto é rico em 
formas fúngicas (foto ao lado).



• É o mais simples, seguro e rápido 
método de identificação do fungo.

• Em torno de 5 dias já se pode 
indentificar a cultura e confirmar o 
diagnóstico. A forma de micélio 
cresce rapidamente a 25º C.

• As colônias são filamentosas, a 
superfície fica enrugada e dobrada, 
logo se tornando acastanhada e 
enegrecida nas bordas devido a 
síntese de melanina.

Diagnóstico laboratorial
cultura



• Exame microscópico da cultura 
mostra hifas hialinas, septadas, 
ramificadas e muito delicadas, 
medindo entre 1,5 a 2,0 mm de 
espessura.

• Os conídios, que podem medir 
de 2 a 6 μm, dispõem-se em 
cachos terminais, assemelhando-
se a margarida, na extremidade 
do conidióforo.

Diagnóstico laboratorial
cultura



• Quando o crescimento ocorre a 
37º C, obtém-se a fase tissular ou 
de levedura do fungo.

• As colônias são úmidas, 
cremosas e de coloração 
pardacento-amarelada.

• Ao exame microscópico mostra 
células leveduriformes com 
gemulação única. Semelhantes 
àquelas encontradas nas lesões.

Diagnóstico laboratorial
cultura



Identificação molecular



• Histopatológico revela inflamação
não específica na derme, com
alguns microabcessos e células
gigantes.

• Em adição poucos “corpos
asteróides” podem ser focalizados.

• O fungo dificilmente será
detectado em cortes corados por
HE ou prata.

Diagnóstico laboratorial
Histológico



Diagnóstico laboratorial
sorologia

• Importante ferramenta para o diagnóstico da esporotricose.
– Peptidoramnomanana – reatividade cruzada com Streptococcus 

spp. e Klebsiella pneumoniae.

– Duas frações de ramnomanana foram purificadas em colunas com ConA 
obtendo-se duas frações: uma que liga ao ConA e outra que não.

– A fração que liga-se a ConA foi denominada de SsCBF e reconhece 
especificamente anticorpos no soro de pacientes (90% de sensibilidade).

– Exoantígeno da fase miceliana.
• Alta sensibilidade e especificidade.
• Reatividade cruzada com soros de indivíduos normais (ELISA).



Micetoma
• Eumicetomas – Grãos negros

– Madurella micetomatis
– Madurella grisea
– Exophiala jeanselmei
– Curvularia lunata

• Eumicetomas – Grãos brancos
– Acremonium falciforme
– Fusarium moniliforme
– Aspergillus nidulans
– Pseudoallescheria boydii

• Actinomicetomas – Grãos 
amarelos ou brancos

– Actinomadura madurae
– Streptomyces somaliensis
– Nocardia brasiliensis
– Nocardia asteroides

• Actinomicetomas – Grãos 
vermelhos ou negros

– Actinomadura pelletieri
– Streptomyces paraguayensis





Micetoma
• COLETA: Recolhe-se o pús, por pressão ou por biópsia, em frasco estéril. 

O material de biópsia deve ser colocado em frasco estéril contendo 3mL de 
soro fisiológico.

• EXAME DIRETO: Consiste no exame do grão.

• Micetoma actinomicótico: o grão apresenta-se com o interior homogêneo 
e com clavas na parte de fora.

• Micetoma maduromicótico: são descritas hifas septadas no interior do 
grão e estruturas arredondadas, como clamidoconídeos.

• Cultura: O desenvolvimento dos agentes etiológicos é lento.



Cromoblastomicose



Epidemiologia
• A doença acomete principalmente indivíduos do sexo 

masculino das áreas tropicais e subtropicais.

• Dados epidemiológicos extra-oficiais evidenciam que a 
quantidade de casos publicados, em revistas especializadas, 
não traduz a real incidência dessa micose.

• No Brasil, São Paulo, Rio de Janeiro, Minas Gerais, Rio 
Grande do Sul e a região amazônica são áreas endêmicas. A 
Cidade de Monte Negro no Estado de Rondônia tem o maior 
número de pacientes/população do mundo.



Etiologia
• Até o presente momento, as espécies de fungos 

envolvidos na cromoblastomicose são:
– Fonsecaea pedrosoi
– Fonsecaea compacta
– Phialofora verrucosa
– Cladosporium (Cladophialophora) carrionii
– Rhinocladiella aquaspersa

• Em 1983, Borelli, descreveu um caso de 
cromoblastomicose por Taeniolella boppii, porém 
não foram evidenciados corpos escleróticos.



Cromoblastomicose



Cromoblastomicose
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ECO-EPIDEMIOLOGY

Chromoblastomycosis is the most common of several mycoses 
caused by melanized or black fungi. CBM agents are found on soil, 
plant thorns and debris15,35. These fungi belong mainly to Fonsecaea and 
Cladophialophora genus and, while scattered cases have been reported 
in Phialophora, Rhinocladiella and Exophiala genus. F. pedrosoi and 
C. carrionii are usually found in tropical and subtropical regions. F. 
pedrosoi is primarily found in humid areas, whereas C. carrionii is 
prevalent in semiarid climates11,23,24,34,38. As with other members of the 
Herpotrichiellaceae family, these agents have melanin in their cell wall, an 
important pathogenicity factor31. It is believed that CBM etiologic agents 
are soil and/or plant saprobes with typical mycelia in environmental 
samples, changing morphology to the muriform (sclerotic) form in 
tissue (Fig. 2)13,19. 

The highest prevalence of the disease is within a zone between 30° 
latitude North and 30° latitude South, coinciding with most of the tropical 
and subtropical zones. CBM is not a compulsory reportable disease so 
that all epidemiology data is derived from published case reports and 
surveys. Incidence rates range from 1: 6,800 (14/100,000) in Madagascar 
to 1: 8,625,000 (0.012/100,000) in USA. In Brazil the estimate incidence 
rate of CBM is 3/100,00025. Most of the reported cases occur in Latin 
America, the Caribbean, Asia, Africa and Australia. Madagascar, Brazil, 
Mexico, Dominican Republic, Venezuela, India and Southern China 
contribute with the majority of cases (Fig. 3)3,11,16,17,23,25,29,34,38.

Chromoblastomycosis-causing fungi are found worldwide in soil and 
decaying plant debris, including wood. Because CBM is an implantation 
mycosis, occupation seems to play an important role1,24,25. This disease 
rarely occurs before adolescence with most patients in the age group 
between 40 to 50-years old, with a male-to-female ratio of 5:1 and 9:1.1,24,25. 
The majority of lesions are observed on the extremities of outdoor rural 
workers. The main risk factors associated with CBM infection are: lack of 

protective shoes, gloves or garments, poor nutrition and hygienic habits1. 
CBM is considered an occupational disease, occurring in farm workers, 
lumberjacks, or vendors of farm products. A potentially important source 
of infection was reported in an endemic area located in the Maranhao 
State, on the fringes of the Amazon rainforest in Brazil, where thousands 
of families are involved in babassu (Orbignya phalerata) a wild palm 
tree, harvesting. The local population collects babassu nuts to extract the 
babassu oil, an important component for local and international beauty 
product manufacturers. Because melanized fungi have been isolated from 
babassu shield fragments, this may be a risk factor for hundreds of people 
developing CBM after trauma that occurred at work (Fig. 4)18,33. Other 
occupational hazards are likely in other environments (Table 1). 

CLINICAL MANIFESTATIONS

Following a transcutaneous traumatic implantation, and after 
an uncertain incubation period, the initial CBM lesion appears at 

Fig. 2 - Clinical and microbiological aspects of chromoblastomycosis: The etiologic 
agent is easily found in the “black dot” lesion covered area (circled) A. Muriform cells are 
pathognomonic for this disease. They are observed either on wet mount (B) or in histologic 
sections. Fonsecaea pedrosoi is one of the prevalent agents in humid areas. Figures C and D 
depicts its macro and micromorphology aspects. 

Fig. 3 - Geographic distribution of chromoblastomycosis according to reported cases. 
(Courtesy of Dr Daniel Wagner dos Santos, University of Sao Paulo, Brazil).

Fig. 4 - Babassu (Orbignya phalerata) nutcracker woman in the State of Maranhao, Brazil. 
(Courtesy of Professor Conceição Pedroso, Federal University of Maranhao, Brazil). 
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CHROMOBLASTOMYCOSIS: A NEGLECTED TROPICAL DISEASE

Flavio QUEIROZ-TELLES(1)

SUMMARY

Chromoblastomycosis (CMB) is a chronic fungal infection of the skin and the subcutaneous tissue caused by a transcutaneous 
traumatic inoculation of a specific group of dematiaceous fungi occurring mainly in tropical and subtropical zones worldwide. If not 
diagnosed at early stages, patients with CBM require long term therapy with systemic antifungals, sometimes associated with physical 
methods. Unlike other neglected endemic mycoses, comparative clinical trials have not been performed for this disease. Nowadays, 
therapy is based on a few open trials and on expert opinion. Itraconazole either as monotherapy or associated with other drugs, or with 
physical methods, is widely used. Recently, photodynamic therapy has been successfully employed in combination with antifungals 
in patients presenting with CBM. In the present revision the most used therapeutic options against CBM are reviewed as well as the 
several factors that may have impact on the patient’s outcome. 

KEYWORDS: Chromoblastomycosis; Dematiaceous fungi; Fungal infections; Antifungal treatment.

INTRODUCTION

Neglected diseases constitute a group of tropical and subtropical 
infections which are endemic in low-income populations in developing 
regions of Africa, Asia, and Latin America. The World Health 
Organization (WHO) acknowledges the neglected diseases as a symptom 
of poverty and disadvantage. The most affected by the neglected diseases 
are the poorest populations often living in remote, rural areas, urban 
slums or in conflict zones. With little political support, neglected tropical 
diseases are not on the priority list of public health systems37. A series 
of endemic diseases including helminths, protozoa, bacterial and viral 
infections, but not fungal diseases other than mycetoma are considered 
neglected diseases by WHO36. Its global burden should be even greater 
than mycetoma and CBM can lead to potential incapacity for labor. The 
aim of this review is to update the main clinical, epidemiological and 
therapeutic topics on CBM, a typical orphan disease. 

CHROMOBLASTOMYCOSIS

Chromoblastomycosis or chromomycosis is one of the most prevalent 
transcutaneous traumatic implantation or subcutaneous mycosis in 
individuals living in tropical and subtropical zones around the world. 
Although PEDROSO & GOMES observed some patients in 1910 in 
Sao Paulo, Brazil, the scientific report of these observations appeared 
only in 192020. This is the reason why the first description of CBM is 
actually attributed to Max RUDOLPH, a German doctor who published 
the first cases of CBM from the city of Estrela do Sul, Minas Gerais, 

Brazil, in 19149,32. This disease presents the following characteristics: 
primary lesion beginning at the site of inoculation; chronic involvement 
of cutaneous and subcutaneous tissues associated with a granulomatous, 
purulent, fibrotic tissue formation and a non-protective humoral immune 
response24. CBM lesions are usually recalcitrant and extremely difficult 
to eradicate. Due to its chronicity, CBM lesions may undergo neoplastic 
transformation leading to skin cancer24,27. Except for small initial lesions 
that can be cured by surgical removal, CBM lesions constitute a true 
therapeutic challenge for clinicians and patients (Fig. 1). 

Fig. 1 - Severe and recalcitrant clinical form of chromoblastomycosis. 
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ECO-EPIDEMIOLOGY

Chromoblastomycosis is the most common of several mycoses 
caused by melanized or black fungi. CBM agents are found on soil, 
plant thorns and debris15,35. These fungi belong mainly to Fonsecaea and 
Cladophialophora genus and, while scattered cases have been reported 
in Phialophora, Rhinocladiella and Exophiala genus. F. pedrosoi and 
C. carrionii are usually found in tropical and subtropical regions. F. 
pedrosoi is primarily found in humid areas, whereas C. carrionii is 
prevalent in semiarid climates11,23,24,34,38. As with other members of the 
Herpotrichiellaceae family, these agents have melanin in their cell wall, an 
important pathogenicity factor31. It is believed that CBM etiologic agents 
are soil and/or plant saprobes with typical mycelia in environmental 
samples, changing morphology to the muriform (sclerotic) form in 
tissue (Fig. 2)13,19. 

The highest prevalence of the disease is within a zone between 30° 
latitude North and 30° latitude South, coinciding with most of the tropical 
and subtropical zones. CBM is not a compulsory reportable disease so 
that all epidemiology data is derived from published case reports and 
surveys. Incidence rates range from 1: 6,800 (14/100,000) in Madagascar 
to 1: 8,625,000 (0.012/100,000) in USA. In Brazil the estimate incidence 
rate of CBM is 3/100,00025. Most of the reported cases occur in Latin 
America, the Caribbean, Asia, Africa and Australia. Madagascar, Brazil, 
Mexico, Dominican Republic, Venezuela, India and Southern China 
contribute with the majority of cases (Fig. 3)3,11,16,17,23,25,29,34,38.

Chromoblastomycosis-causing fungi are found worldwide in soil and 
decaying plant debris, including wood. Because CBM is an implantation 
mycosis, occupation seems to play an important role1,24,25. This disease 
rarely occurs before adolescence with most patients in the age group 
between 40 to 50-years old, with a male-to-female ratio of 5:1 and 9:1.1,24,25. 
The majority of lesions are observed on the extremities of outdoor rural 
workers. The main risk factors associated with CBM infection are: lack of 

protective shoes, gloves or garments, poor nutrition and hygienic habits1. 
CBM is considered an occupational disease, occurring in farm workers, 
lumberjacks, or vendors of farm products. A potentially important source 
of infection was reported in an endemic area located in the Maranhao 
State, on the fringes of the Amazon rainforest in Brazil, where thousands 
of families are involved in babassu (Orbignya phalerata) a wild palm 
tree, harvesting. The local population collects babassu nuts to extract the 
babassu oil, an important component for local and international beauty 
product manufacturers. Because melanized fungi have been isolated from 
babassu shield fragments, this may be a risk factor for hundreds of people 
developing CBM after trauma that occurred at work (Fig. 4)18,33. Other 
occupational hazards are likely in other environments (Table 1). 

CLINICAL MANIFESTATIONS

Following a transcutaneous traumatic implantation, and after 
an uncertain incubation period, the initial CBM lesion appears at 

Fig. 2 - Clinical and microbiological aspects of chromoblastomycosis: The etiologic 
agent is easily found in the “black dot” lesion covered area (circled) A. Muriform cells are 
pathognomonic for this disease. They are observed either on wet mount (B) or in histologic 
sections. Fonsecaea pedrosoi is one of the prevalent agents in humid areas. Figures C and D 
depicts its macro and micromorphology aspects. 

Fig. 3 - Geographic distribution of chromoblastomycosis according to reported cases. 
(Courtesy of Dr Daniel Wagner dos Santos, University of Sao Paulo, Brazil).

Fig. 4 - Babassu (Orbignya phalerata) nutcracker woman in the State of Maranhao, Brazil. 
(Courtesy of Professor Conceição Pedroso, Federal University of Maranhao, Brazil). 
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CHROMOBLASTOMYCOSIS: A NEGLECTED TROPICAL DISEASE

Flavio QUEIROZ-TELLES(1)

SUMMARY

Chromoblastomycosis (CMB) is a chronic fungal infection of the skin and the subcutaneous tissue caused by a transcutaneous 
traumatic inoculation of a specific group of dematiaceous fungi occurring mainly in tropical and subtropical zones worldwide. If not 
diagnosed at early stages, patients with CBM require long term therapy with systemic antifungals, sometimes associated with physical 
methods. Unlike other neglected endemic mycoses, comparative clinical trials have not been performed for this disease. Nowadays, 
therapy is based on a few open trials and on expert opinion. Itraconazole either as monotherapy or associated with other drugs, or with 
physical methods, is widely used. Recently, photodynamic therapy has been successfully employed in combination with antifungals 
in patients presenting with CBM. In the present revision the most used therapeutic options against CBM are reviewed as well as the 
several factors that may have impact on the patient’s outcome. 

KEYWORDS: Chromoblastomycosis; Dematiaceous fungi; Fungal infections; Antifungal treatment.

INTRODUCTION

Neglected diseases constitute a group of tropical and subtropical 
infections which are endemic in low-income populations in developing 
regions of Africa, Asia, and Latin America. The World Health 
Organization (WHO) acknowledges the neglected diseases as a symptom 
of poverty and disadvantage. The most affected by the neglected diseases 
are the poorest populations often living in remote, rural areas, urban 
slums or in conflict zones. With little political support, neglected tropical 
diseases are not on the priority list of public health systems37. A series 
of endemic diseases including helminths, protozoa, bacterial and viral 
infections, but not fungal diseases other than mycetoma are considered 
neglected diseases by WHO36. Its global burden should be even greater 
than mycetoma and CBM can lead to potential incapacity for labor. The 
aim of this review is to update the main clinical, epidemiological and 
therapeutic topics on CBM, a typical orphan disease. 

CHROMOBLASTOMYCOSIS

Chromoblastomycosis or chromomycosis is one of the most prevalent 
transcutaneous traumatic implantation or subcutaneous mycosis in 
individuals living in tropical and subtropical zones around the world. 
Although PEDROSO & GOMES observed some patients in 1910 in 
Sao Paulo, Brazil, the scientific report of these observations appeared 
only in 192020. This is the reason why the first description of CBM is 
actually attributed to Max RUDOLPH, a German doctor who published 
the first cases of CBM from the city of Estrela do Sul, Minas Gerais, 

Brazil, in 19149,32. This disease presents the following characteristics: 
primary lesion beginning at the site of inoculation; chronic involvement 
of cutaneous and subcutaneous tissues associated with a granulomatous, 
purulent, fibrotic tissue formation and a non-protective humoral immune 
response24. CBM lesions are usually recalcitrant and extremely difficult 
to eradicate. Due to its chronicity, CBM lesions may undergo neoplastic 
transformation leading to skin cancer24,27. Except for small initial lesions 
that can be cured by surgical removal, CBM lesions constitute a true 
therapeutic challenge for clinicians and patients (Fig. 1). 

Fig. 1 - Severe and recalcitrant clinical form of chromoblastomycosis. 



Patogenicidade

• Estudos bioquímicos e imunológicos com 
Fonsecaea pedrosoi têm mostrado que a 
virulência e a patogenicidade destes fungos estão 
relacionados com a produção de melanina, fatores 
lipídicos, adesão, parede celular conídios e corpos 
escleróticos que controlam a transição 
morfológica de células vegetativas para células 
parasitárias, a persistência no tecido subcutâneo e 
a resposta inflamatória no hospedeiro



Diagnóstico laboratorial
exame direto

• Exame direto com KOH a 10-
40%, observa-se a presença de 
células fúngicas globosas, 
ovaladas, de parede espessa, 
de coloração acastanhada, 
apresentando ou não septação 
interna (corpos fumagóides ou 
corpos escleróticos).

• Constitui a principal indicação 
de cromoblastomicose.



Diagnóstico laboratorial
histológico

• O exame histopatológico é de 
grande importância, pois 
partes mais profundas da pele 
são retiradas por biópsia.

• As estruturas observadas são 
as mesmas do exame direto



• A identificação das espécies só é possível através da morfologia microscópica  
do aparelho de conidiação: 

• Tipo cladosporium:

 

• Tipo rinocladiela (conidiação acropleurógena):

Diagnóstico laboratorial
micromorfologia



• Tipo fialófora:

• O gênero Fonsecaea apresenta os três tipo de conidiação sendo, os mais comuns 
tipo cladospórium e rinocladiela

Diagnóstico laboratorial
micromorfologia



Diagnóstico laboratorial
Fonsecaea pedrosoi



Diagnóstico laboratorial
Fonsecaea compacta



Diagnóstico laboratorial
Cladosporium (Cladophialophora) carrionii



Diagnóstico laboratorial
Phialophora verrucosa 



Diagnóstico laboratorial
Rhinocladiella aquaspersa



Micoses subcutâneas

Lacaziose
-Lacazia loboi

Rinosporidiose
-R.seeberi

Não é mais considerada fungo (parasita)


