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Abstract: This is a retrospective study of 160 patients treated in private practice in São Paulo from March 2003 to March 2015. 
We analyzed 171 results of direct mycological examinations and fungal cultures from nail scrapings. The agreement between 
direct mycological examination results and fungal culture was satisfactory, consistent with the literature (kappa 0.603). The 
main agent identified was Trichophyton rubrum (51%). We observed an isolation rate of non-dermatophyte filamentous fungi 
superior to the literature (34%). Determining the agent is key to defining the appropriate onychomycosis treatment, and know-
ing the epidemiology of patients treated in private practice helps the dermatologist who works in this context.
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Onychomycosis is a frequent cause for consultation in 
dermatological practice, both in public and private and services.1,2 
The identification of the etiologic agent is critical to define its treat-
ment.3,4 In Brazil research mainly describes the epidemiology in 
public practice settings, with rare analysis of samples collected ex-
clusively from patients treated in private practice.5-8

We conducted a retrospective study in a dermatological 
private clinic in São Paulo. Two dermatologists with extensive ex-
perience in dermatomycoses work in this private clinic, both in di-
agnosis and treatment. We analyzed all medical records of patients 
admitted with suspected onychomycosis from March 2003 to March 
2015. In all cases, patients suspected of onychomycosis underwent 
collection of subungueal samples (no cases of superficial onycho-
mycosis were reported). The sample was then sent to a laboratory 
of clinical analysis with a specialized mycology sector and an expe-
rienced biomedical. In this laboratory, part of the sample was clari-
fied in KOH 10% with dimethyl sulfoxide solution and analyzed by 
optical microscopy to identify fungal structures (direct mycological 
examination – DME). The rest of the sample was routinely used for 
cultures in the laboratory for each sample collection carried out: in-
oculation in two tubes containing Sabouraud dextrose agar (Difco, 
USA) and two containing Mycosel (Difco, USA). The identification 

of agents was made by macro cultivation when features were typi-
cal. In doubtful or suspected cases of non-dermatophytes filamen-
tous fungi (NDFF), micro cultivation in potato dextrose agar was 
systematically performed with subsequent microscopic morpholog-
ical analysis. Observation time of colonies in macro cultivation and 
micro cultivation was one month with incubation at room tempera-
ture (25° C).

Agents were considered as dermatophytes when DME re-
vealed septate hyphae and/or arthroconidia for filamentous fungi 
and culture revealed a dermatophyte fungus. However, they were 
considered as Candida when DME revealed pseudo-hyphae and 
blastoconidia and the culture revealed Candida spp. The agents were 
considered as NDFF after three collections made with at least a 
week between each other; in all the samples, DME should present 
septate hyphae and/or arthroconidia for filamentous fungi and cul-
tures, the exclusive growth of the same NDFF.

Of patients with clinical suspicion of onychomycosis, 63% 
(109) had positive DME results (Table 1). This DME positivity rate 
was higher than those described by Souza et al. (53%), Azambuja et 
al.5 (58%), and Siqueira et al. (11.1%).6

The degree of agreement between DME and cultivation 
found in our study was moderate with kappa 0.603 (CI 0.4654 - 
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0.714) – calculated with the aid of the software EpiInfo version 7 
–, higher than that found by Azambuja et. al5 (kappa = 0.385) and 
statistically compatible with the work of Souza et al.9 (kappa = 0.54), 
and Zanardi et al.10 (kappa = 0.63). A higher DME positivity when 
cultures are compared – as seen in this study and in others – is ex-
pected by the fact that the positivity of the test depends only on the 
observation of parasitic structures. In cultures, however, not only 
the presence of the agent, but also its viability and correct cultiva-
tion methods are required to confirm the diagnosis. 

Another interesting fact concerns the degree and tendency 
to disagreement between DME and culture, which were assessed by 
the McNemar test with statistical significance (33,029, p = 0.0001). 
In our work, we found no negative mycological examination with 
positive culture, and we found 35 cases of positive direct mycolog-
ical examination with negative cultures. This data reinforces the 
fact that, as previously mentioned, culture underestimates cases of 
onychomycosis when compared to DME. Therefore, culture should 
be used as a complementary method to EMD for the diagnosis of 
onychomycosis. Its main objective is to guide the choice of the ther-
apeutic approach since onychomycosis agents present different sen-
sitivity profiles to the antifungals available.3,4

Of the positive cultures, the main agent identified was 
Trichophyton rubrum (37 cases – 51%). Four patients showed growth 
in Trichophyton mentagrophytes culture (5%) and, in eight cases (11%), 
Candida spp. yeasts were isolated. 24 cases (33%) revealed NDFFs, 
among them: 8 (11%) cases of Fusarium spp.; 11 (16%) of Neoscytalidi-
um spp. (7 cases of the hyalinum variety and 4 cases of the dimidiatum 
variety); 3 (4%) of Penicillium spp.; 1 (1%) case of Paecilomyces spp.; 
and 1 (1%) case of Curvularia spp. (Graph 1).

Gupta et al.3 performed a meta-analysis study on NDFF 
causative of onychomycosis, revealing a frequency of 10% in all cas-
es. Our study showed an extremely high frequency (34%) as expect-
ed because of the biased sample obtained in a reference clinic for the 
treatment of difficult management onychomycosis, which increases 
the likelihood of infections by NDFF, known to be more resistant to 
conventional treatment.

Causative agent identification is essential for the proper 
treatment of onychomycosis.3,4,11 While the most used systemic drug 
for dermatophytes is terbinafine, cases of onychomycosis caused by 
NDFFs generally require the association of other antifungals such 
as itraconazole.3,4

Despite the bias presented by the high incidence of NDFF in 
the identified fungi, this survey is important for describing the re-
sults of the material collected exclusively in private practice. Derma-
tologists should be familiar with these results since onychomycosis 
is a frequent complaint by patients. Trichophyton rubrum remains the 
main causative agent identified. However, in cases of resistance to 
conventional treatment for dermatophytes, physicians should con-
sider the possibility of onychomycosis caused by NDFF.q

Table 1: Mycological examination of patients with suspected ony-
chomycosis in private practice in São Paulo (2003 - 2015)

		  Culture	
	  	   Positive	   Negative	   Total

Direct	 Positive	   74	   35	   109 (63%)
mycological	 Negative	   0	   62	   62 (37%)
examination	
Total	    	   74 (43%)	   97 (57%)	   171 (100%)

Candida	
spp	(8)	
11%	

Curvularia	spp	(1)	
1%	

Fusarium	spp	(8)	
11%	

N.	dimidiatum	(4)	
6%	

N.	hyalinum	(7)	
10%	

Penicillium	spp	(3)	
4%	

T.	mentagrophytes	
(4)	
5%	

T.	rubrum	(37)	
51%	

Paecilomyces	spp	
(1)	
1%	

Graph 1: Identification of isolated fungi from nails in patients with 
onychomycosis
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