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Abstract

Background There are currently no studies on epidemiology and clinical aspects of nail

fungal infections in the general population of Cameroon.

Patients and methods Two series of patients observed at a hospital dermatological

service of Yaoundé and in a volunteer service of Douala were evaluated. All the patients,

regardless of the reason for the consultation, were examined by an expert dermatologist to

discover signs of onychomycosis. Patients with suspected nail lesions underwent mycologi-

cal examination according to the standard techniques.

Results Among 590 subjects (317 males and 273 females), aged 16–83 years, onychomy-

cosis was mycologically confirmed in 52 cases (8.8%). The infection was most common in

the fifth decade. Fingernails were affected in 12 cases, toenails in 30 cases, and both

fingernails and toenails in 10 cases. Dermatophytes were isolated in 57.7% of cases, the

most common species being Trichophyton rubrum (16 cases) and Trichophyton violaceum

(eight cases). Non-dermatophytic mould, including Aspergillus spp., Fusarium spp., and

Neoscytalidium dimidiatum, was found in 10 cases. Onychomycosis was more common in

patients from low social-economic classes.

Conclusions This is the first investigation dealing with onychomycosis in Cameroon.

These data may be useful for future research and in the development of preventive and

educational strategies.

Introduction

Fungal infections of the skin and nails are a common glo-
bal problem and represent one of the most frequent types
of superficial infection.1,2 Their epidemiology varies in
different geographical areas and with the passing of the
time depending on several factors, especially different
environmental and lifestyle conditions. A hot and humid
climate of tropical and subtropical regions promotes the
large diffusion of skin mycoses in these areas and, in
recent times, fungal infections have assumed a greater
significance because of the increasing number of immuno-
compromised patients, in particular human immunodefi-
ciency virus (HIV)-positive persons.3 Among skin
mycoses, nail infection is worldwide considered a major
clinical problem. Epidemiological studies conducted in
many countries around the world indicate that onych-
omycoses represent up to 50% of all nail disorders and
30% of all superficial mycoses.4 Nevertheless, there are
no studies aimed at evaluating the epidemiology of
onychomycosis in the population of Central African coun-
tries. A limited number of epidemiological surveys report

data regarding skin fungal infections in the general popu-
lation and in HIV-infected patients but not focused on
onychomycosis.3,5,6

The aim of this study was that of evaluating the
frequency of nail mycoses, their clinical aspects, and the
fungal agents in a sample of the Cameroon population.

Patients and methods

The study included two series of patients observed in January

2008 at the dermatological outpatient service of Yaoundé

Central Hospital and in a volunteer free-of-charge service of

Douala. All the patients, regardless of the reason for the

consultation, were examined by an expert dermatologist to

establish the presence of clinical signs of onychomycosis.

Patients with suspected lesions underwent nail sampling for

mycological examination. Socio-demographic and clinical data

were recorded utilizing a piloted questionnaire.

The nail specimens were shipped by air to the Dermatologic

Clinic of Terni (Italy), where they were examined by light

microscopy after clarification with KOH 20% and cultured on

Sabouraud medium with chloramphenicol and the same1474
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medium plus cycloheximide, according to the standard

technique. Differentiation of Candida species was performed

using CHROM-albicans agar-selective medium (Biolife Italia).

A dermatophyte was considered as being the etiological

agent whenever it was grown in culture. As the nail sampling

was irrepeatable, non-dermatophytic mould was regarded as

a causative agent only under the following circumstances:

(i) growth of a species, known as a possible agent of

onychomycosis, from specimen showing morphologically

consistent and distinctive elements in direct microscopy;

(ii) growth of a known pathogenic Neoscytalidium species;

(iii) growth of at least 12 positive cultures out of 15 specimen

fragments. A Candida sp. isolate was recorded as a causative

agent whenever typical pseudomycelium was seen in direct

microscopy and no dermatophyte growth in culture.

Chi-square test and Fisher’s exact test were used for

statistical analysis.

Results

Five-hundred and ninety patients were observed (299 in
Yaoundé, 291 in Douala), 317 males and 273 females,
aged 16–83 years (mean age 32.28 years). The reason for
dermatological consultation was a fungal infection of the
skin and/or nails in 24 cases (nine yeast intertrigo, eight
skin dermatophytosis, seven nail mycosis), corresponding
to 4% of the consultations. Access was due to other der-
matological problems in the remaining 566 patients.

Clinical signs suggestive of nail fungal infection were
found in 75 patients, but onychomycosis was mycologi-
cally confirmed in 52 patients (8.8%). Tables 1–3 show
clinical and mycological results in the confirmed cases.

A total number of 104 infected nails were observed.
Single nail mycosis was found in 20 (38.5%) cases,
whereas 32 patients showed involvement of two or more
nails. Fingernail infection was present in 12 (23.1%)
female patients, toenail onychomycosis in 30 (57.7%)
cases (19 males and 11 females), while 10 (19.2%) cases

(six males and four females) showed both fingernail and
toenail infection. Association with tinea pedis was found
in 10 cases, with tinea corporis in two cases. Three
patients were HIV-positive.

The most common clinical presentation was distal-
lateral subungual onychomycosis, observed in half of the
infected nails, followed by the total dystrophic form
(27.9%). Dermatophytes were isolated in 30 (57.7%)
cases; Trichophyton (T.) rubrum (16 isolates) and
T. violaceum (eight cases) were the most frequent species.
Candida species and non-dermatophytic moulds were
isolated from seven and 11 cases, respectively. Among
non-dermatophytic moulds, several species of Aspergillus

Table 1 Prevalence of onychomycosis according to age and
gender

Age group

(years)

Total number of

patients examined

(M/F)

Patients with

nail mycosis

(M/F)

% in the

age class

10–20 54 (29/25) 2 (1/1) 3.7

21–30 126 (68/58) 10 (4/6) 7.6

31–40 165 (86/79) 9 (3/6) 5.4

41–50 180 (93/87) 20 (11/9) 11.1

51–60 49 (29/20) 6 (3/3) 12.2

61–70 11 (8/3) 3 (2/1) 27.3

‡71 5 (4/1) 2 (2/0) 40.0

Total 590 (317/273) 52 (25/27)

Table 2 Clinical presentation in 104 infected nails

Clinical

presentation

Fingernail

(41)

Toenail

(63)

Total

(%)

DLSO 15 37 52 (50.0)

DLOwP 10 6 16 (15.4)

PSO 3 0 3 (2.9)

WSO 0 6 6 (5.8)

TDO 13 14 29 (27.9)

DLOwP, distal-lateral onychomycosis with paronychia;
DLSO, distal-lateral subungual onychomycosis; PSO, proxi-
mal subungual onychomycosis; TDO, total dystrophic ony-
chomycosis; WSO, white superficial onychomycosis.

Table 3 Sites of involvement and causative agents in 52
patients with mycologically confirmed onychomycosis

Fingernail Toenail

Both fingernail

and toenail

Single nail

(n = 20)

8 12 –

Causative

agents

C. albicans 5

C. krusei 1

C. tropicalis 1

T. violaceum 1

T. rubrum 7

T. violaceum 2

F. solanii 1

N. dimidiatum 1

‡2 nails

(n = 32)

5 17 10

Causative

agents

C. albicans 3

A. niger 2

T. rubrum 6

T. tonsurans 2

T. violaceum 2

T. mentagrophytes 1

A. niger 2

A. alliaceum 1

A. unguis 1

F. solanii 1

N. dimidiatum 1

T. rubrum

(var. raubitscheckii) 3

T. violaceum 3

T. tonsurans 2

T. mentagrophytes 1

A. niger 1

A., Aspergillus; C., Candida; F., Fusarium; N., Neoscytalidium;
T., Trichophyton.
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(A. alliaceus, A. niger, A. unguis) were isolated not only
from the toenails but also from the fingernails of a
low-income housewife and two female farmers. One of
these women showed severe paronychia and a lateral
pattern of nail invasion similar to that usually caused by
Candida spp. (Fig. 1).

Analysis of the socio-demographic data showed that 47
(90.4%) patients with onychomycosis lived in an urban
setting, whereas five cases came from a rural village.
Forty-one persons were of low social-economic level, and
only 11 patients belonged to middle and upper social
class, but this different prevalence was statistically not
significant. The reason for dermatological consultation
was onychomycosis in only seven cases; all but one of
them belonged to upper/middle income class. Access was
due to other localizations of the mycosis in eight cases
(six severe tinea pedis, two diffuse tinea corporis), while
the remaining 37 patients requested medical consultation
for the presence of various other skin problems (scabies,
pyoderma, eczema, etc.).

Discussion

In this survey, onychomycosis was found in 52 of 590
Cameroonian dermatological patients, giving a prevalence
of 8.8%. This figure corresponds to those obtained in
other African countries.3,4,7–11 The prevalence increased
progressively with the age of the patients, from 3.7%
found in the second decade up to 40% in patients over
70 years old. Fingernail infection was more common in
women of all ages and mostly caused by C. albicans,

whereas toenails were more frequently involved in
middle-aged men.

Trichophyton rubrum was the most common dermato-
phyte isolated, followed by T. violaceum and T. tonsurans.

Among the T. rubrum group, three isolates were identified
as T. raubitschekii variant. This dermatophyte, mostly
found in tropical and subtropical areas, belongs to the
T. rubrum complex and can be differentiated from the typ-
ical strains by its positive urease activity and production of
profuse macroconidia and microconidia in culture.12 The
figure relative to T. violaceum isolation is higher than
those reported in the literature relative to African
countries,3,4,8,9 but the limited number of total cases
observed in our study does not permit to draw any conclu-
sion. Few cases of onychomycosis due to T. violaceum

complex are reported in international literature, and most
of them are generally associated with tinea capitis.13

Among our T. violaceum-positive patients, three presented
fingernail and toenail infection associated with tinea pedis,
and one of them was HIV-positive. None of the remaining
five patients had tinea capitis or reported contact with
subjects suffering from tinea capitis. Unfortunately, the
anamnestic questionnaire used in the present study did not
consent to obtain detailed information regarding contact
with other subjects definitely or probably infected by the
same fungal species.

Among non-dermatophytic moulds, several Aspergillus

spp. were isolated not only from the toenails but also
from the fingernails of low-income females. In these cases,
multiple nail involvement with an unusual clinical presen-
tation was present. Severe paronychia and a lateral pat-
tern of nail invasion similar to that usually caused by
Candida spp. were observed in one of these patients.
These aspects are probably due to the heavy manual work
in contact with soil, dirty water, and organic debris, as
well as to the extreme chronicity of infection.

The majority of patients with onychomycosis belonged
to poor class, and almost all of them had applied for skin
problems other than nail alteration. Onychomycosis is a
non-life-threatening disease and in poor rural and urban
settings is probably regarded as a minor problem lacking
of a relevant impact on health. For this reason and for
the high costs of diagnosis and treatment, low-income
persons rarely see a doctor for onychomycosis.

Fungal infections, particularly dermatophytoses, are
extremely common in Africa,3,14 but the diffusion of ony-
chomycosis has been rarely evaluated. This survey,
although conducted in a small sample of the population,
is the first epidemiological investigation dealing with nail
fungal infection in Cameroon. Estimation of the diffusion
of skin diseases in communities of the developing world
and resource-poor regions is very difficult,14 and any fur-
ther knowledge of the health needs of the population

Figure 1 Lateral onychomycosis with severe paronychia
caused by Aspergillus niger in a female farmer
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would be valuable. The clinical and epidemiological data
collected in this study would serve as reference for future
research and may be useful in the development of
preventive and educational strategies.
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