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Onychomycosis in Ceara (Northeast Brazil): epidemiological and
laboratory aspects
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Knowledge of epidemiological and mycological characteristics of onychomycosis has been noted by many
authors as being an important tool for control of these fungal infections. This study seeks to improve knowledge of
onychomycosis epidemiology and mycological features. Samples were taken from infected fingernails and toenails
of 976 patients undergoing treatment at a respected Dermatol ogy Center in Ceara, Fortaleza, CE, Brazl. Specimens
from 512 patients (52%) were positive for onychomycosis. From the culture-positive samples, yeasts of the genus
Candida(C. albicans, C. tropicalis, C. krusei, C. parapsil osis) were dominant. The dermatophytesisolated (Trichophy-
ton rubrum, T. tonsurans, T. mentagrophytes var. mentagrophytes) were dominant in 46 patients (12.99%). The
mould Fusarium spp. was isolated from 29 patients (8.19%). Yeast of the genus Candidais the main causal factor in
onychomycosis in our region. Also, the study showed the importance of performing direct examination and culture
in diagnosis of onychomycosis.
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Onychomycosis is a denomination used to describe
nail infection usually caused by dermatophytes, yeast,
and non-dermatophytic moulds (Mercantini et al. 1996,
Weitzman & Summerbell 1996). These fungi may cause
onychomycosis particularly as secondary invaders after
damage by traumaor disease (Haneke 1991, Elewski 1998).

Onychomycosis affects approximately 5% of the popu-
lation worldwide (Murray & Dawber 2002) and represents
around 30% of all superficial mycotic infection (Migdley
et al. 1994) and 50% of nail disorders (Drakeet al. 1996,
Ghannoum et al. 2000).

Dermatophytes are responsible for nearly 90% of toe-
nail onychomycosisand at |east 50% of fingernail infec-
tions (Elewski 1998). Candida species, particularly C.
albicans, prevail infingernail infections (Lopeset al. 1999,
Pontes et al. 2002). Non-dermatophytic moulds are rare,
but a number of species, such as Fusarim spp., Scy-
talidium spp., and Acremonium spp. have also been de-
scribed as etiological agents of onychomycosis (Migdley
etal. 1994, Tosti et a. 2000, Ponteset al. 2002).

The epidemiology of onychomycosis has been well
studied in some countries, but few data are available in
tropical countries (Kam et a. 1997). In addition, research
onthisthemeis poorly exploited in Northeast Brazil. This
study, therefore, seeks to improve knowledge of the epi-
demiology and the mycological features of onychomyco-
Sis.

*Corresponding author. E-mail: ross@uece.br.
Received 16 November 2004
Accepted 16 March 2005

MATERIALSAND METHODS

Patients - Over aperiod of three years and nine months
(March 1999 - December 2002), clinical specimensfrom
976 patients suspected of onychomycosiswere examined
inaSpecialized Medical Mycology Center of the Federal
University of Ceara, Fortaleza, Brazil. The sampleswere
obtained from arenowned Dermatol ogy Center. Theclini-
cal and laboratory data were recorded in an appropriate
file

Specimen collection and processing - The specimens
were obtained from clinically abnormal nails, by avigor-
ous scraping of the nail bed, the underside of the nail
plate and the hyponychyum, after cleaning the affected
areaswith 80% ethanol. The samples of each patient were
placed in separate sterile Petri dish and transported to
Medical Mycology Specialized Center. Scales scraped
from the nailswere analyzed for fungal elements, such as
hyphae or blastoconidia, by direct microscopy examina-
tion, in potassium hydroxide (30%). For fungal cultures,
all samples were inoculated on each of three isolation
media (i) Sabouraud glucose agar (SGA; Difco Laborato-
ries, Detroit, M), (ii) SGA with 5% chloramphenicol, and
(ii1) Mycosel agar (Sanofi, France). The culturetubeswere
incubated at 28°C and examined daily for one month. Speci-
mensfrom thelesionswererepeatedly collected threetimes
when it was observed growth of anondermatophyte alone
from a specimen that has tested positive for fungi on di-
rect microscopy.

Strain identification - The yeast isolates were identi-
fied according to morphological characteristics and the
biochemical profile. To determineyeast micromorphol ogy,
cornmeal - Tween 80 agar plateswere streaked and stabbed
with a48-h-old yeast colony, covered with asterile cover-
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dlip, incubated at room temperature for 3to 5 daysinthe
dark to promote the production of chlamydospores, hy-
phae, pseudohypha, and arthroconidia. Biochemical tests
were performed by assimilation method on yeast nitrogen
base (Difco) containing 2% agar, using disksimpregnated
with various carbohydrate sources. Noticeable growth
around the disks after 47 days of incubation at 28°C indi-
cated assimilation of the respective carbohydrate sources.
Fermentation of sugarswas performed by inoculating 0.1-
ml quantities of 48-h culture suspensions of test isolates
into tubes of fermentation broth containing 2% solutions
of the respective sugars. A positive result was indicated
by production of acid and gas. Fermentation and assimi-
lation tests were performed as suggested by Sandven
(1990). Dermatophyteidentification was based on micro-
morphological aspectson dide culturein agar potato block.
In addition, the identification was confirmed by hair per-
foration test in vitro, test on the positive urease and by
analysisof vitamin requirement. Theidentification of non-
dermatophyte fungi species was performed by following
micro and macroscopic evaluations of the primary cul-
tures and slide culture in agar potato block, according to
DeHoog et a. (2000).

Statistical analysis - The study was conducted util-
izing descriptive variable analysis. The Fisher test was
used for the analysis associations of the categorized vari-
ables in percentages. The ANOVA and T-student were
used for analysis associations of ages.

RESULTS

From 976 patientswith clinical lesionsinthenails, 512
(52%) had onychomycosis. Direct microscopic analysis
was positive in 468 (47.95%) specimens. Clinical speci-
mens from 158 patients were positive in microscopic ex-
amination, but had negative culture. In addition, fungal
positive cultureswere observed in 354 specimens, of which
310 and 44, respectively, were positive and negative in
thedirect examination (Tablel).

Regarding gender, 121 patients (24%) with onycho-
mycosiswere malesand 391 (76%) were females. Patients
with age varying from 40 to 59 years old were more af-
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TABLE

Results of values of positive and negative direct microscopic
examinations versus positive and negative cultures

Culture
Direct
examination Positive (%)  Negative(%)  Tota (%)
Positive 310 (31.76) 158 (16.19) 468 (47.95)
Negative 44 (4.51) 464 (47.54) 508 (52.05)
Total 354 (36.27) 622 (63.73) 976 (100)

fected and represent 41% of the positive results. The age
groups|east affected werefrom 0to 9 years (2%); 10to 19
years (6%), 70 to 79 years (8%); and > 80 years (2%)
(Fig. 1).

Fingernails were the most frequent anatomic site in
385 patients (75.2%) and toenail onychomycosiswas con-
firmed in 111 patients (21.68%). In addition, 16 patients
(3.12%) presented infections on fingernails and toenails
simultaneously. The predominance of lesions in finger-
nailswere higher (p = 0.022) in women (77.75%) thanin
men (66.94%). However, toenailswere more affected (p =
0.016) in men (29.75%) than in women (19.18%), asillus-
tratedinFig. 2.

With regard to the positivity of the direct exam and
culture, of atotal of 512 patients that tested positive for
onychomycosis, 310 (31.76%) were positive in both ex-
ams, 158 (16.19%) were positivein only the direct exam,
and 44 (4.51%) patients were positive only for culture
(Tablel).

The etiological agent most frequently found in cases
of onychomycosis was C. albicans with a total of 108
patients (30.51%), followed by C. tropicalis (n=80; 22.6%)
and C. parapsilosis (n = 78; 22.03%). Of the dermato-
phytic fungi, Trichophyton rubrumwasthe most involved,
being responsiblefor 32 samples (9.04%). Other dermato-
phytic strains were identified, with T. tonsurans and T.
mentagrophytes var. mentagrophytesresponsiblefor 2.54
and 1.41% of cases of onychomycosis, respectively. Re-
garding filamentous, non-dermatophytic fungi, Fusarium
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Fig. 1: prevalence of onychomycosis in 512 patients according to sex and age relationship.
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Fig. 2: percentage of onychomychosis in 512 patients according to sex and anatomic site.

spp. was the most frequently isolated, being responsible
for 8.19% of cases. Geotrichum candidumwasisolated in
only two specimens, corresponding to 0.56% of cases of
onychomycosis (Tablell).

In the cases of fungi of the genus Candida spp., fe-
mal es were most susceptible, representing 65% of cases
analyzed. In Fusariuminfections, it is possible to note a
predilection for the female gender, having been affected
in 68.97% of the dataanalyzed. In relation to other fungi,
there was no gender-specific preference (Fig. 3).

DISCUSSION

Onychomycosis is a chronic infection of the nails,
nowadays considered aserious problem for public health,
in view of its high occurrence in the world-wide popula-
tion (Elewski 1998). This prevalence is probably even
higher than is currently thought, asthe difficulty in clini-
cal-mycological diagnosis, inappropriate collection of
material for analysisaswell asineffectivetreatment make
it hard to ascertain the true profile of such onychopathies.

In this study, the prevalence of onychomycosis was
confirmed in 52% of patients analyzed, these data exceed-
ing those published in Madrid, Ontario, Northern Greece,
Italy and Turkey, at 2.8, 6.86, 20, 26.3, and 41% respec-
tively (Mercantini et a. 1996, Guptaet al. 1997a, Kiraz et

al. 1999, Pereaet al. 2000, Koussidou et al. 2002).

However, the results of this research demonstrated
values near to thosefound by Lopeset al. (1999), in a10-
year retrospective study in the South of Brazil, which
showed positivity of 56.6% through culture. On the other
hand, Ponteset a. (2002), in thecity of Jodo Pessoa, North-
east Brazil, observed greater preval ence of onychomyco-
sis, with 66.5% positive cultures.

Fungal nail infections increase with age (Mercantini
etal. 1996, Kameta. 1997, Dograet a. 2002), theaverage
age of the population of positive patients analyzed in this
study was 45.34 years. Within the female group, 62.16%
of patients were between 30 and 59 years of age. Only
47.75% of men, however, were affected between the ages
of 30 and 59. Theincreasein caseswith age may bejusti-
fied by repeated nail micro-trauma, due to a more pro-
longed exposure to pathogenic fungi (Drake et al. 1996,
Elewski & Charif 1997); aswell as greater work activity
and venous insufficency. During the study, a total of 31
patientsfailed toinform age, however, inview of thissmall
number, there was no negative impact upon analysis.

With regard to children, during the study it was noted
that 5% of then were individual s between 0 and 14 years
of age, the predominant gender being female. According
to Fernandes et al. (2001), during a study with 137 chil-

TABLE I
Frequency of onychomychosis according to the etiologic agent and the anatomic site

Anatomic site versus culture Fingernails Toenails Fingernailsand toenails Total

No. % No. % No. % No. %
Candida albicans 98 90.74 7 6.48 3 2.78 108 30.51
C.tropicalis 75 93.75 2 25 3 3.75 80 22.60
C. parapsilosis 62 79.49 13 16.67 3 384 78 22.03
C. krusei 1 100 — — — — 1 0.28
Trichophyton rubrum 16 50 15 46.88 1 312 32 9.04
T. tonsurans 8 88.89 — — 1 11.11 9 2.54
T. mentagrophytes — — 5 100 — — 5 141
Fusarium sp. 8 27.59 21 7241 — — 29 8.19
Trichosporon sp. 9 90 1 10 — — 10 2.82
Geotrichum candidum 2 100 — — — — 2 0.56
Total 279 78.81 64 18.08 11 311 354 100
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Fig. 3: frequency of onychomycosis to the etiologic agent and the sex.

dreninRiodeJaneiro, Brazil, the presence of Tineaunguim
in 3 patients (2.19%) was considered very low, such epi-
sodes frequently being accompanied by Tinea pedis, not
to mention a family history of T. unguim. The low inci-
dence of nail mycosisininfantsmay bejustified by rapid
nail growth in children, by the small surface areaexposed
to fungal invasion and, finally, to the low incidence of T.
pedisin suchindividuals (Guptaet al. 1997b).

The female gender was the most frequently infected,
encompassing atotal of 76% of patients testing positive
for onychomycosis. Such data are in agreement with the
findings of several authors (Mercantini et al. 1996, Velez
etal. 1997, Bokhari et al. 1999, Lopeset al. 1999, Garcia-
Martos et a. 2000, Koussidou et al. 2002). The suscepti-
bility of thefemale gender in our region may be explained
by the work habits of such patients who, generally, work
performing domestic chores in some occupations, such
as: cooks, laundresses, cleaners. Thus, hands remaining
wet for most of the day. In addittion, this state of affairsis
aggravated by the chemical action of detergents. These
causal factors are supported by the large incidence of
infection of the nails of women’s hands (78.96%) com-
pared to those of men (21.04%), this anatomic site corre-
sponds to 75.2% of the cases of onychomycosis in our
study. Yeasts of the genus Candida were responsible for
70% of all positive cases, of which, 64.12% occurred in
women.

Dermatophytes correspond to 13% of the positive
cases analyzed. In our study, despitethelow positivity of
isolation of dermatophytic fungi, the male percentage of
onychomycosis of toenails was superior (p = 0.016) to
that of females. The use of closed footwear with rubber
solesand of synthetic tights, which prevent transpiration
may easily justify such findings. The existence of adomi-
nant etiological pattern according to gender has aready
been demonstrated by Ellabib et a. (2002) and by Pontes
etal. (2002). It should be noted that many studiesindicate
dermatophytes as the main infectious agents in onycho-
mycosis in toenails, the male gender being the most af-
fected (Migdley et al. 1994).

With respect to laboratory diagnosis, direct micros-
copy examination of clinical specimenswas 85.57%. This

percentage may be considered high, compared with the
work of Kam et al. (1997) and Pontes et al. (2002) who
obtained percentages of 14.3 and 68.4% respectively.
Culture was positive in 354 cases, including 44 (4.51%)
with negative direct examination and 310 (31.76%) with
positive direct examination.

Thediagnosisof onychomycosis cannot be performed
only clinicaly, thelaboratory studies being extremely im-
portant for the purpose of identifying etiological agents
involvedintheinfection (Tasic et a. 2001). Theefficiency
of the direct examination emphasises the importance of
the method, when performed by experienced profession-
als, favouring the speed of diagnosis and treatment of
patients. This approach may be considered, together with
culture, as an extremely important procedure for the epi-
demiological study of onychomycosis.

The yeasts were the etiological agents most widely
found in our studied population, with C. albicans and C.
tropicalis being responsible for 30.51 and 22.6% of all
cases evaluated. Species of Candida have been quoted
in the literature as being responsible for most cases of
onychomycosisworld-wide (Kam et al. 1997, Guptaet a.
2000, Dograet al. 2002, Koussidou et al. 2002).

According to Bokhari et al. (1999) andLimet . (1992),
the non-dermatophytic filamentous fungus most found in
onychomycosis is Fusarium sp., such data being found
in our region, wherethisfungus was the most widespread
(8.19%) of all non-dermatophytic fungi, being considered
only when direct examination and culture were positive
three times consecutively.

In conclusion, this study demonstrated that yeasts of
the genus Candida were the main agents causing ony-
chomycosis in our region, as well as the importance of
performing direct examination and culturein diagnosis of
onychomycosis.
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