
superfi cial mycoses, in order to identify the specifi cities of 

fungal infections in a subtropical region of Europe.   

 Materials and methods 

 From January 2006 to December 2009, 726 patients with 

presumptive diagnoses of fungal infections were referred 

to the medical laboratory of the Pasteur Institute by der-

matologists. Skin scrapings and fl uids were microscopi-

cally examined. Hair and nails were predigested with 20% 

Potassium hydroxide (KOH) on a microscopic slide and 

staining with water soluble methyl blue was used when 

necessary [2]. Portions of the specimens were then inocu-

lated onto Sabouraud dextrose agar with chloramphenicol 

and Sabouraud dextrose agar with chloramphenicol and 

cycloheximide. Cultures were incubated at 25 ° C and exam-

ined twice a week. Identifi cation of fungi was based on 

growth rate, macroscopic appearance and color of colo-

nies, pigmentation of medium and microscopic morphol-

ogy. A Sellotape touch preparation in lactophenol cotton 

blue was used for observation of microscopic characteris-

tics of molds recovered in culture. For identifi cation of 
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 A three-year retrospective analysis of fungi isolated from specimens of patients with 
superfi cial fungal infections in French Guiana is presented. Clinical samples from 726 
patients with presumptive diagnoses of onychomycosis (28.2% of the patients), tinea 
capitis (27.8%), superfi cial cutaneous mycoses of the feet (22.0%), and of other areas 
of the body (21.9%), were assessed by microscopic examination and culture. Dermato-
phytes accounted for 59.2% of the isolates, followed by yeasts (27.5%) and non-der-
matophytic molds (13.1%).  Trichophyton rubrum  was the most common dermatophyte 
recovered from cases of onychomycosis (67.4%), tinea pedis (70.6%) and tinea corporis 
(52.4%). In contrast,  Trichophyton tonsurans  was the predominant species associated 
with tinea capitis (73.9%). Yeasts were identifi ed as the principal etiologic agents of 
onychomycosis of the fi ngernails (74.2%), whereas molds were found mainly in cases of 
onychomycosis of the toenails. In such instances,  Neo s cytalidium dimidiatum  (70.8%) 
was the most common mold recovered in culture. In conclusion, the prevalence of  
T. rubrum  and the occurrence of onychomycosis and fungal infections of the feet in French 
Guiana are similar to results reported from Europe, whereas the frequency of tinea capi-
tis and the importance of  T. tonsurans  in such infections are similar to the situation in 
the Americas.  

  Keywords    Dermatophytes  ,   molds  ,   yeasts  ,   French Guiana  ,   superfi cial fungal infections   

  Introduction 

 The very high prevalence of superfi cial mycoses and their 

worldwide distribution make them one of the most com-

mon dermatological diseases. Their incidence depends on 

climatic and geographic conditions and is infl uenced, 

beyond individual factors such as age and host defences, 

by individual and social behaviors [1]. Due to their hot and 

damp climates, these infections are particularly common 

in tropical and subtropical areas. French Guiana is an over-

seas region of France located in the rain forest of South 

America, and so combines environmental and cultural fac-

tors of subtropical areas with the socioeconomic character-

istics of Europe. The epidemiology of fungal diseases in 

this region has not been previously described and the pur-

pose of this study was to determine the causative agents of 
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yeasts, 19 biochemical tests were carried out using the API 

20C AUX (bioMerieux, France) [3]. When required for 

species identifi cation of dermatophytes, auxiliary tech-

niques were performed such as subculture on Borelli 

lactrimel agar (SR 2 B, France) for  Microsporum  strains in 

order to promote production of conidia and the perfor-

mance of  in vitro  hair perforation test [4]. Finally, the 

results of direct microscopic examination, colony growth 

characteristics, clinical relevance and epidemiologic back-

ground of the isolates were evaluated to support their role 

as the etiologic agents. Growth in at least three of the fi ve 

points of inoculation in culture, pure cultures of the recov-

ered molds or yeasts, presence of hyphae or yeasts and 

their abundance noted in the direct preparation of the spec-

imens, were required to conclude the pathogenic roles of 

yeasts and molds. In addition, the type of lesions, the clin-

ical symptoms, the existence of predisposing factors, the 

patient ’ s history, were compared with the identifi cation of 

the fungi and contributed to the interpretation of their 

clinical relevance. When required by the dermatologists, 

repeated mycological evaluations were performed. Speci-

mens were declared negative if the isolates did not meet 

these criteria or if there was no fungal growth after six 

weeks of incubation.   

 Results 

 During the study period, 726 patients were tested whose 

mean age was 34 years (range,  � 1 – 87 years) and 54% 

(392/726) were women. The clinical diagnoses were  classifi ed 

into the following four categories; onychomycosis  –  28.2% 

(205/726 patients), superfi cial involvement of the feet  –  

22.0% (160/726), suspected tinea capitis  –  27.8% (202/726), 

and superfi cial mycoses of the body  –  21.9% (159/726). 

The rate of recovery of the fungi in culture and the identity 

of these fungi varied with the disease. 

 From the 205 patients (M/F ratio, 47%; median age, 34) 

with onychodystrophy, toenail samples were collected 

from 159 of the patients (77.6%) and fi ngernail specimens, 

the second most common infection site, were obtained 

from 46 patients (22.4%). Thickened nails, color changes 

and less commonly onycholysis, were observed. The con-

ditions often went untreated for several months. The results 

(Table 1) showed the role played by dermatophytes as 

agents of onychomycosis of the toenails in that 44.4% 

(52/117) of isolates recovered were fungi in this group, 

with non-dermatophyte molds comprising 35% (41/117) of 

isolates.  Trichophyton rubrum  was the principal etiologic 

agent of toenail onychomycosis followed by the non-der-

matophyte  Neoscytalidium dimidiatum . In contrast, yeasts 

were responsible for 74.2% of onychomycosis of the fi n-

gernails (23/31) and  Candida albicans  accounted for 54.8% 

(17/31) of the fungi isolated in culture (Table 1). 

 Superfi cial mycoses of the feet were suspected in 160 

patients (M/F ratio, 85%; median age, 40). The lesions 

were interdigital for 64 patients (40%) and plantar for 73 

patients (45.6%). Scaly plaques were the most common 

clinical feature (43%) followed by fi ssures, hyperkeratosis 

and vesicles. A majority of patients complained of pruritus. 

Dermatophytes accounted for 52.6% of isolates (51/97), 

   Table 1  Fungal pathogens isolated in onychomycosis . 

Toenails  n % Fingernails  n %

Dermatophytes Dermatophytes
 Trichophyton rubrum 35 67.4   Trichophyton rubrum 3 60
 Trichophyton mentagrophytes 12 23.2   Trichophyton mentagrophytes 2 40
 Microsporum canis 3 5.7 Molds
 Trichopyton tonsurans 1 1.9   Scopulariopsis brevicaulis 1 33.3
 Microsporum gypseum 1 1.9   Onychocola canadensis 1 33.3

Molds   Aspergillus niger 1 33.3
 Neoscytalidium dimidiatum 29 70.8 Yeasts
 Fusarium oxysporum 5 12.3   Candida albicans 17 73.9
 Scytalidium hyalinum 3 7.3   Candida tropicalis 2 8.7
 Aspergillus  sp. 1 2.4   Candida parapsilosis 2 8.7
 Chrysosporium  sp . 1 2.4   Candida guilliermondii 1 4.3
 Penicillium  sp. 1 2.4   Candida famata 1 4.3
 Scopulariopsis brevicaulis 1 2.4

Yeasts
 Candida parapsilosis 10 41.7
 Candida albicans 7 29.2
 Trichosporon inkin 2 8.3
 Candida tropicalis 2 8.3
 Rhodotorula mucilaginosa 2 8.3
 Trichosporon asahii 1 4.2

    n , number of isolates; %, percentage of the different species.   
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 Discussion 

 Distribution of superfi cial mycoses varies among countries 

in relation to the ecology of the fungi. Climatic, socioeco-

nomic and even historical factors can explain the variations 

in the frequency of the infected anatomic sites [5]. In our 

study, a nearly equal distribution of cases among four 

clinical presumptive diagnoses  –  onychomycosis, tinea 

capitis, superfi cial cutaneous mycoses of the feet and der-

matomycoses of other areas of the body  –  was observed. 

Dermatophytes accounted for 59.2% of the agents identi-

fi ed.  Trichophyton rubrum  was the most common causative 

agent of superfi cial fungal infections being involved in 97 

cases and representing 21% of isolates. These results are 

far from the 70 – 80% prevalence found in some studies 

carried out in Europe or in subtropical America [6,7]. Con-

sidering specifi c locations, it can be noted that in onycho-

mycosis of the toenails, most cases were caused by 

 T. rubrum , followed by  T. mentagrophytes . The same obser-

vations are found in European and South American reports 

[8,9]. The non-dermatophyte mold  N. dimidiatum , found 

mainly in tropical and subtropical areas, was the second 

most common agent of toenail onychomycosis in our prac-

tice. In Europe, few cases are described and these usually 

are found as a result of tourism and immigration [10]. 

Whereas dermatophytes were predominant in fungal infec-

tions of the toenails, yeasts were the main causative agent 

of infections of the fi ngernails. The signifi cant role played 

by yeasts in tropical onychomycosis is highlighted by 

Brazilian studies [11,12]. 

 In fungal infections of the feet, the species involved 

were the same as in onychomycosis  –   T. rubrum ,  T. men-
tagrophytes ,  C. albicans  and  N. dimidiatum  –   suggesting 

possibly identical routes of infection and risk factors. 

yeasts 30.9% (30/97) and non-dermatophyte molds made 

up 16.5% (16/97) of the fungi recovered.  Trichophyton 
rubrum  accounted for 70.6% (36/51) of the dermatophytes, 

 C.   albicans  for 36.7% (11/30) of the yeasts and  N. dimid-
iatum  for 62.5% (10/16) of the molds (Table 2). 

 While tinea capitis was not observed in adults, it was 

clinically suspected in 202 patients (M/F ratio, 120%) of 

whom 168 (83%) were prepubertal children. The promi-

nent clinical fi ndings in confi rmed cases were alopecia for 

65% of the patients, scaly patches of the scalp for 13%, 

and both clinical features for 22%. Follicular pustules were 

observed in 15 patients and kerion celsi in three. Dermato-

phytes were recovered from samples of 119 patients 

(58.9%) and were the sole potential pathogens associated 

with these patients.  Trichophyton tonsurans  was the most 

common dermatophyte isolated (73.9%; 88/119) in this 

pathology (Table 2). 

 Several lesions affecting the limbs, face, thorax, abdo-

men, groin, scrotum, buttocks, gluteal cleft, palms, neck, 

chest, submammary folds, shoulders and back, were 

observed in 159 patients (M/F ratio, 100%; median age, 

37). The clinical features varied according to the body 

area and the fungal agent involved, but dry, scaly ery-

thematous plaques were the prominent finding. Der-

matophytes comprised 46.7% of the isolates (42/90) and 

yeasts 53.3% (48/90), including two cases where 

 Malassezia  spp. was diagnosed on clinical signs and 

microscopic examination but was not isolated in culture. 

According to the criteria set for relevance, no non-der-

matophyte molds were considered to be the causative 

agents of the lesions (Table 2).  Candida albicans  (28.9%; 

26/90) and  T. rubrum  (24.4%; 22/90) were the most fre-

quent pathogens identifi ed.   

   Table 2  Fungal pathogens isolated in tinea pedis, tinea corporis and tinea capitis  .

Tinea pedis  n % Tinea corporis  n  % Tinea capitis  n %

Dermatophytes Dermatophytes Dermatophytes
 T. rubrum 36 70.6   T. rubrum 22 52.4   T. tonsurans 88 73.9
 T. mentagrophytes 11 21.5   M. canis 7 16.6   T. mentagrophytes 10 8.4
 E. fl occosum 2 3.9   T. tonsurans 5 11.9   M. canis 9 7.5
 M. canis 1 1.9   E. fl occosum 3 7.1   M.audouinii 6 5.0
 T. schoenleinii 1 1.9   T. mentagrophytes 3 7.1   M. gypseum 2 1.7

Molds   M. audouinii 1 2.4   M. langeronii  a 1 0.8
 N. dimidiatum 10 62.5   M. praecox 1 2.4   T. rubrum 1 0.8
 Fusarium  sp. 2 12.5   T. verrucosum 1 0.8

Yeasts Yeasts
 C. albicans 11 36.7   C. albicans 26 54.2
 C. parapsilosis 6 20.0   C. parapsilosis 15 31.2
 C. famata 3 10.0   C. famata 2 4.2
 R. mucilaginosa 2 6.6   R. mucilaginosa 2 4.2
 C. glabrata, krusei, guilliermondii, tropicalis 4 13.3   Malassezia  sp. 2 4.2
 Trichosporon  sp. , asahii, inkin 3 10.0   T. inkin 1 2.1
 Cryptococcus laurentii 1 3.3

    n , number of isolates; %, percentage of the different species;  a Patient coming back from holidays in sub-Saharan Africa.   
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 In the fourth clinical category, we included different 

dermatomycoses, i.e., tinea faciei, tinea manuum, fungal 

infections of the arms and legs, and tinea cruris. The latter 

accounts for only a few cases, although it is a common 

observation noted in several reports from tropical countries 

[13,14]. Candidosis was the prominent disease followed by 

 T. rubrum  infections. Only a few cases were related to the 

zoophilic dermatophyte  Microsporum canis , in contrast 

with its prevalence in Europe [15,16]. 

 Similarly, whereas  M. canis  remains the most common 

causative agent of tinea capitis in Europe [17 – 19], it was 

the agent of only a few cases of tinea capitis in French 

Guiana. The anthropophilic  T. tonsurans , uncommon in 

Metropolitan France outside of the description of a few 

sporadic cases [20], was the predominant species recov-

ered from cases as described in US [6,21], Brazilian and 

Haitian surveys [22,23]. 

 In conclusion, whereas the epidemiology of fungal infec-

tions in French Guiana shows some of the hallmarks found 

in European studies  –  chiefl y the prevalence of  T. rubrum  

and the place of onychomycosis and fungal infections of the 

feet  –  many features seem close to those observed in Amer-

ica, particularly in the neighboring country, Brazil, as for 

example the importance of  T. tonsurans  in tinea capitis, the 

frequency of tinea capitis, nearly completely eradicated in 

Europe [5], and the role of yeasts in onychomycosis. 

 Finally, the occurrence of molds other than dermato-

phytes, above all the large number of infections caused by 

 N.   dimidiatum , seems a distinctive and specifi c aspect of 

dermatomycoses in French Guiana. 

  Declaration of interest : The authors report no confl icts of 

interest. The authors alone are responsible for the content 

and writing of the paper. 
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