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ABSTRACT

Objective: Worldwide, fungal nail infections have been on the increase, with social, cultural and economic factors con-
tributing to it. Information on the spectrum of fungal nail infection is sparse in Nigeria. This study was carried out to 
establish the infection rates, aetiology and clinical types of onychomycosis in Calabar. 
Methods: Subjects were drawn from manicure and pedicure salons, farming settlements, mechanic workshops and 
dermatology clinic. A structured questionnaire was administered to participants for demographic data. Nail scrapings 
and clippings were obtained from subjects under standard aseptic procedure. Samples were pulverized and subjected 
to microscopy and culture. Standard mycological techniques were used to identify and characterize isolates. 
Results: Out of the 32.7% infection rates in the study, males 33.8%% were more infected than females 32.3% and sub-
jects aged 41-50 years had the highest rate of infections. Candida species were more prevalent 63.6% than dermato-
phytic moulds 36.4%. Trichophyton rubrum was the most prevalent 18.2% dermatophyte. The distribution of pathogenic 
isolates on fingernails 45.5% and toenails 42.4% was statistically significant (χ2 =7.2, p= 0.03). Disto-lateral subungual 
onychomycosis (DLSO) 51(50.5%) was the most common type of nail lesion but most of the isolates 14(42.4%) were 
recovered from TDO. Conclusion: Onychomycosis affected more adults than adolescents of both sexes in our locality. 
Candida species are becoming prevalent aetiologic agents of these infections, and their importance should not be 
overlooked in the management of patients. J Microbiol Infect Dis 2016;6(1): 23-27
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Fungal Tırnak Enfeksiyonları: Etken Ajanların Dağılımı ve Lezyonların Paternleri

ÖZET

Amaç: Fungal tırnak enfeksiyonları sosyal, kültürel ve ekonomik faktörlerin katkısıyla dünyanın her yerinde artmaktadır. 
Nijerya’da fungal tırnak enfeksiyonlarının dağılımı ile ilgili bilgiler yetersizdir. Bu çalışma Kalabar’da onikomikozların 
enfeksiyon hızlarını, etiyolojilerini ve klinik tiplerini belirlemek için yapıldı.
Yöntemler: Manikür ve pedikür salonlarında, tarım yerleşimlerinde, mekanik atölyelerde ve dermatoloji kliniklerinden 
örnekler toplandı. Katılımcılara doldurtulan yapılandırılmış bir anketle demografik veriler toplandı. Tırnak kazıntı ve 
parçaları standart aseptik prosedürle toplandı. Örnekler ezildi ve mikroskobi ve kültür için hazırlandı. İzolatların tanım-
lanmasında standart mikoloji teknikleri kullanıldı. 
Bulgular: Çalışmada enfeksiyon oranı %32.7 idi (erkeklerde %33.8, kadınlarda %32.3) ve bu oran 41-50 yaş arasın-
dakilerde en yüksekti. Candida türleri %63,6 ile en sık etken idi ve onu %36,4 ile dermatofitik küfler takip ediyordu. 
Trichophyton rubrum en sık görülen dermatofit idi %18,2. El tırnaklarından izole edilen patojenik izolatlar %45.5 ve 
ayak tırnaklarından izole edilenler %42.4 idi (χ2=7,2, p=0,03). Disto-lateral subungual onikomikozis (DLSO) 51 hastada 
(%50,5) görüldü ve en sık görülen tırnak lezyon idi fakat en fazla izolat total distrofik onikomikoz (TDO) olgularından 
izole edildi ( 14 izolat, %42,4).
Sonuç: Onikomikoz bizim bölgemizde kadın ve erkek erişkinleri adölesandan daha fazla etkilemektedir. Candida türleri 
bu enfeksiyonlarda en yaygın etken patojen olmaktadır ve bu hastaların tedavisi ihmal edilmemelidir.
Anahtar kelimeler: Onikomikoz, etiyologik ajanlar, lezyon tipleri
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INTRODUCTION

Onychomycosis are fungal infections of the nails 
caused by dermatophytes and non-dermatophytes 
[1]. These nail disorders affect 10% to 20% of adults 
and are quite common. It represents almost half of 
all nail diseases among adults, especially the el-
derly [2,3]. Dermatophytic fungi of the genus Mi-
crosporum, Trichophyton and Epidermophyton are 
mostly incriminated in onychomycosis [1]. Yeasts 
(Candida) and non-dermatophytic moulds account 
for a smaller percentage of the infections. [3] The 
prevalence of fungal nail infections worldwide rang-
es from 3–26%, about 3-8% prevalence has been 
reported in the United Kingdom [5]. The incidence of 
new cases of onychomycosis appears to be rising 
due to the increasing prevalence of immunosuppre-
sion and an ageing population [5]. Onychomycosis 
are notoriously difficult to treat. Treatment of ony-
chomycosis can be administered topically or orally. 
A combination of topical and systemic treatment in-
creases the cure rate. Adjunctive surgical measures 
may also be used [7,8]. 

Fungal nail infections are divided into four 
groups depending on their morphological pattern 
[9,10]. These includes; distal lateral subungual 
onychomycosis (DLSO): The fungi invades the dis-
tal or lateral margins of the nail [3]. White Superfi-
cial Onychomycosis (WSO) affects the surface of 
the nail plate with small, white, dotted or powdery 
patches, which makes the nail rough and weak. 
Proximal Subungual Onychomycosis (PSO) begins 
from the proximal location beneath the nail bed. To-
tal dystrophic onychomycosis disfigures the whole 
nail [11,12]. Patients with chronic mucocutaneous 
candidiasis or immunodepression are predispose to 
Candida onychomycosis [13].

Related manifestations of nail infection are: 
Whitish nails associated with onycholysis, red or 
black nails associated with hematoma and green 
nails associated with Pseudomonas infections [14]. 
The risk factors include; male gender, smoking, old 
age, underlying medical conditions such as diabe-
tes, immunodeficiency, arterial diseases, and ge-
netic factors [2,15].

Worldwide, there is an increase in the inci-
dence of fungal nail infection, with socio- cultural 
and economic factors contributing to it. This study 
was designed to determine the prevalence, aeti-
ology and clinical types of fungal nail infections in 
Calabar, Nigeria.

METHODS

One hundred and one participants with nail disorder 
suspected to be fungal infection were recruited into 
the study after signing an informed consent form. 
Subjects were drawn from manicure and pedicure 
salons, farming settlements, mechanic workshops 
and the dermatology clinic in the University of Cala-
bar Teaching Hospital. Inclusion criteria were the 
presence of nail lesion resembling fungal infection 
[9,13]. Exclusion criteria included any use of topi-
cal or oral antifungal medication within two weeks. 
A structured questionnaire was administered to all 
the participants to obtain data on demography (sex, 
age, marital status) medical history (presence of 
dystrophic nail, prior treatment, and medication(s) 
used). Standard mycological techniques were used 
to characterize the aetiologic agents. 

Two consecutive samples were collected from 
each subject within one week with special consider-
ation to the clinical type of the infection to rule out 
possible contamination. Nail scrapings, clippings 
and materials from the nail bed were obtained from 
subjects using sterile scalpel blade after swabbing 
the surface with 70% alcohol. For DLSO, samples 
were obtained from the nail bed by curettage. Sam-
ples were obtained at sites most proximal to the 
cuticle where the concentration of hyphae is great-
est after removing the nail plate. Samples were ob-
tained from the ventral nail plate in proximal subun-
gual onychomychosis after the surface of the nail 
plate was pared, while in white superficial onycho-
mychosis, specimens were obtained from the nail 
surface [2,7].

Samples were collected into sterile paper en-
velopes. Large pieces of nail plate were pulverized 
prior to microscopy with hammer. Samples were 
subjected to microscopy using 20% KOH. The sam-
ples were cultured on dermatophyte test medium 
(DTM) with actidione (LabM Limited, Lancashire, 
UK) and Sabouraud dextrose agar with chloram-
phenicol [16]. Plates were incubated at room tem-
perature and at 37°C, and examined for growth up 
to 4 weeks.

Pure culture of the isolates was obtained by 
sub culturing individual isolates onto fresh Sab-
ouraud dextrose agar (SDA) at room temperature 
(26°C-29°C) for up to 10-14 days. In cases of no or 
slow sporulation, slide culture was carried out [16]. 
Isolates were identified by colonial morphology, mi-
croscopy and physiological tests. The physiological 
tests used in the identification of the dermatophytes 



James A, et al. Fungal Nail Infections 25

J Microbiol Infect Dis  www.jmidonline.org  Vol 6, No 1, March 2016

include: in vitro hair perforation test and urease test 
[1].

Data Analysis
Data obtained in the study were analyzed with 

EpiInfo 2010 statistical software. Interactions be-
tween specific categorical clinical variables were 
tested for significance using the χ2 test. A p-value 
of ≤0.05 was considered statistically significant.

RESULTS

Out of the 101 subjects with clinically suggestive 
lesions, 32 (31.7%) were females and 69 (68.3%) 
were males, the female to male ratio was 1:2.1. 
Subjects were aged 13-67 years, with a mean age 
of 36.0 ± 11.6 years. Most of the subjects 29 (28.7%) 
were aged 41-50 years (Table 1).

Table 2 shows the gender distribution of fun-
gal nail infections among subjects. A total of 32.7% 
infection rates was recorded in the study, males 
23 (33.8%) were more affected than females 10 
(32.3%), but there was no statistically significant in-
fluence of gender on infection rates (χ2 = 1.7, p= 
0.8).

Candida species were more prevalent 21 
(63.6%) than dermatophytic moulds 12 (36.4%). 
Among the dermatophytes, Trichophyton rubrum 
was the most prevalent 6 (18.2%) while E. flocosum 
was the least prevalent 2 (6.2%) (Table 3). There 

was a statistically significant difference between 
fingernails 15 (45.5%) and toenails 14 (42.4%) in-
fection rates (χ2 =7.2, p= 0.03). Only 12.1% of the 
subjects suffered both finger and toe nail infections 
(Table 3).
Table 1. Demographic profile of the study subjects.

Age group (years) Female Male Total
11-20 3(9.4) 5(7.2) 8(7.9)
21-30 15(46.5) 16(23.2) 31(30.7)
31-40 5(15.6) 17(24.6) 22(21.8)
41-50 8(25.0) 21(30.4) 29(28.7)
51-60 1(3.1) 8(11.6) 9(8.9)
61-70 0(0.0) 2(2.9) 2(2.0)
Total 32(31.7) 69(68.3) 101

Table 2. Distribution of fungal nail infections by gender 
of subjects.

Gender No. (%) with clinically
suggestive lesions No. (%) positive

Female 31 (31.3) 10 (30.3)
Male 68 (68.7) 23 (69.7)

Total 101 33 (32.7)

Figure 1 shows the distribution of fungal isolates 
by age of subjects. Infection rates peaked at aged 
41-50 years, followed by age 21-30 years. Only one 
isolate was associated with age 61-70 years.

Figure 1. Distribution of fungal iso-
lates by age of subjects.

Table 4 shows the distribution of lesion types 
on the subjects. Disto-lateral subungual onychomy-
cosis (DLSO) 51 (50.5%) were the most common 

clinical type of nail lesions followed by Total dystro-
phic onychomycosis (TDO) 26 (25.7%). Most of the 
isolates 14 (42.4%) were recovered from TDO.
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Table 3. Distribution of fungal pathogens by body sites of subjects

Fungal isolates Fingernails, No (%) Toenails, No (%) Finger & Toe nails, No (%) Total, No (%)
Dermatophytes
   T. rubrum 2 (33.3) 4 (66.7) 0 (0.0) 6 (18.2)
   T. mentagrophyte 0 (0.0) 3 (75) 1 (25) 4 (12.1)
   E. flocosum 0 (0.0) 1 (50) 1 (50) 2 (6.2)
Yeasts 
   Candida species 13 (61.9) 6 (28.5) 2 (9.5) 21 (63.6)

Total 15 (45.5) 14 (42.4) 4(12.1) 33 (32.7)

Table 4. Distribution of fungal nail infections by subtypes of lesion on subjects

Type of lesion No (%) with suggestive lesion No. (%) positive
Disto- Lateral subungual onychomycosis 51 (50.5) 12 (36.4)
Proximal subungual onychomycosis 21(20.8) 6 (18.2)
Superficial white onychomycosis 3 (3.0) 1 (3.0)
Total dystrophic onychomycosis 26 (25.7) 14 (42.4)

Total 101 (100.0) 33 (32.7)

Onychomycosis appears to be a variable entity 
presenting in different forms in different part of the 
world with each country and region having its own 
characteristic presentation [17]. The prevalence of 
fungal nail infection in this study was 32.7%. This is 
higher than the 6.5% prevalence reported in Cana-
da by Gupta et al. [18] but lower than the 74.5% re-
ported in India by Golia et al. [19] This picture shows 
that the prevalence rates for different countries and 
regions are variable.

Higher isolation rates were noted among males 
23 (69.7) than females 10 (30.3%). This was in 
agreement with previous studies in India, Pakistan 
and Kuwait [20,21]. Also, Gupta et al [18] had stated 
that men were up to three times more likely to have 
onychomycosis than women, though the reasons 
for this gender difference were not clear [14].

In this study subjects aged 21-50 years had 
higher rates of infection, which peaked at age 41-
50 years. However, Gupta et al [18] stated that the 
most prevalent predisposing risk factor for devel-
oping onychomycosis was advanced age between 
60–79 years. In our study infection rates peaked 
between the 4th and 5th decade of life. This may be 
due to the fact that fewer subjects in the 6th and 7th 
decade of life were enrolled in the study. The study 
was carried out in Calabar, which is an urban city. 
In our country most elderly people retire to the rural 
areas most times their village of origin. 

Trichophyton rubrum has been reported in sev-
eral studies as the most prevalent aetiologic agent 
in onychomycosis [4,22] but in this study, Candida 
species 21 (63.6%) was the most common isolate 
encountered. Although the reason for this was not 
investigated, it may be due to the high rates of other 
immunosuppressive conditions such as HIV/AIDS 
in our locality [23]. On the other hand, the derma-
tophytes including, Trichophyton rubrum were re-
sponsible for 12 (36.4%). This shows that, in our 
locality the yeasts are a source of concern in ony-
chomycosis aside the typical dermatophytes. 

Total dystrophic onychomycosis 14 (42.4%) 
was the most common presenting pattern of infec-
tion among our subjects. This differs from the stud-
ies of de Berker [3] Gupta and Ricci [2] with reports 
of DLSO as the most prevalent clinical types of ony-
chomycosis. Total dystrophic onychomycosis (TDO) 
occurs more in immunodeficient patients, such as 
those with HIV/AIDS and chronic mucocutaneous 
candidiasis [3,13]. Although the level of immunode-
ficiency was not tested among our subjects, TDO 
may have been more prevalent because of the high 
rates of HIV infection in our locality [23].

Superficial White Onychomycosis (SWO) is al-
ways attributed to zoophilic transmission [22]. Only 
a case of SWO was seen in this study. This may be 
due to the fact that keeping animals which may act 
as vehicles of transmission as pets are uncommon 
in this part of the world. 
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CONCLUSION

Onychomycosis affected more adults than adoles-
cents of both sexes in our locality. Candida spe-
cies are increasingly becoming prevalent etiologic 
agents of these infections, and their importance 
should not be overlooked in the management of pa-
tients. This study has proved that onychomycosis 
which is usually viewed as a cosmetic problem is 
an infection that requires medical attention. There is 
need to develop rapid diagnostic tests for onycho-
mycosis to reduce the practice of empirical treat-
ment.
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