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Abstract 
Background: Onychomycosis refers to fungal 
infection of the nails cither as a primary event or 
secondary infection of a previously diseased or 
traumatized nail. Some of the risk factors associated ' 
with onychomycosis include advancing age; 
smoking; peripheral arterial disease; diabetes 
mcllitus (DM) and immunosuppression. 
Aim: The work aims to determine the clinical 
characteristics; predisposing factors, causative 
organisms in patients with onychomycosis who 
attended the dermatology clinic in Lagos University 
Teaching Hospital between July 2013 and Jan 2014. 
Methods and Materials: This is a prospective 
observational study. All consenting patients with 
clinical features suggestive of superficial fungal 
infections were recruited. Data was collected using 
a structured questionnaire that contains bio- and 
socioeconomic data, clinical diagnosis, underlying 
disease condition and possible predisposing factors. 
Nail clippings and skin scrapings were taken for 
KOH microscopy and culture which were by 
standard methods. 
Result: Onychomycosis was found in 19.0% of the 
patients recruited. The infection was most common 
between the ages of 30 and 39 (21.9%). Finger nail 
infections were more common affecting 16(61.5%) 
patients than toenails 6 (23.1%); and combined toe 
and fingernail infections were found in 4(15.4%). 
Dermatophytes accounted for 73.1% (19) of the 
isolates. The yeast Candida albicans (17.5%) and 
the dermatophyte Trichophyton rubrum (17.5%) 
were shown to be the most common pathogens of 
onychomycosis. Onychomycosis was more common 
in patients with HIV infection (25.0%). 
Conclusion: Onychomycosis was most commonly 
seen in the adults in this study as opposed to the 
elderly in other climes and T. rubrum and Calbicans 
were the most commonly cultured organisms. 
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Resume 
Contexte : L'onychomycosc rcfcrc a une infection 
iongiquc des onglcs soit commc un cvcncmcnt 
primairc, on commc une infection sccondaire d'un 
onglc prcalablcmcnt maladc ou traumatisc. Certains 
des factcurs dc r isque assocics a 
ronychomycosc comprcnncnl Page avancc; le 
tabagismc; la maladic artcricllc pcriphcrique; le 
diabctc sucrc (DM) ct Vimmunosuppression. 
But: Le travail vise a determiner Ics caractcristiqucs 
cl iniqucs; factcurs prcdisposant , organismcs 
causat i fs chcz les pat ients at tcints 
cTonychomycosc qui ont accede a la cliniquc dc 
dcrmatologic dc THopi ta l d 'Ensc igncment 
Univcrsitaire de Lagos cnlrc Juillct 2013 ct Janvier 
2014. 
Methodes et materiaux : Ccci est une etude 
obscrvationncllc prospective. Tous les patients 
conscntants prcscntant des signes c l in iqucs 
suggestifs d'infcctions fongiques supcrficicllcs ont 
etc rccrutcs. Les donnccs ont etc rccucillics a 1'aidc 
d'un questionnaire structure qui conticnt des donnces 
bio- ct socio-cconomiqucs, un diagnostic cliniquc, 
l'ctat pathologiquc sous ctcndu ct d 'cvcntucls 
factcurs prcdisposant. Des coupurcs d'onglcs ct des 
raclurcs cutanccs ont etc prises pour la microscopic 
ct la culture au KOH qui ctaicnt par des methodes 
standard. 
Resultat: L'onychomycosc a etc retrouvee chcz 
19,0% des patients rccrutcs. L'infection ctait plus 
frcqucntc cntrc 30 ct 39 ans (21,9%). Les infections 
des onglcs des doigts ctaicnt plus frequcntcs touchant 
16 (61,5%) patients que les onglcs des ortcils 6 
(23,1%); ct unc infection combince dc Tortcil ct dc 
1'onglc ont etc trouvccs chcz 4 (15,4%). Les 
dermatophytes rcprcscntaicnt 73,1 % (19) des isolats. La 
levure Candida albicans (1 7,5%) ct 
Ic dermatophyte Trichophyton rubrum (17,5%) sc sont 
avcrcs ctrc les pathogcncs les plus c.ommuns dc 
Tonychomycosc. L'onychomycosc ctait plus frcqucntc 
chcz Ics patients infcclcs par 1c VIII (25,0%). 
Conclusion: L'onychomycosc ctait 1c plus sou vent 
obscrvcc chcz Ics adultcs dc ccttc etude, par 
opposition aux pcrsonncs agccs dans d'autrcs regions 
ct T. rubrum et C. albicans ctaicnt les organismcs les 
plus courammcnt eultives. 

Mots - cles : On\ chomycose, infections fongiques, 
factcurs de risque, trichophyton rubrum, 
Candida albicans 
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Introduction 
Onychomycosis refers to fungal infection of the nails 
cither as a primary event or secondary infection of a 
previously diseased or traumatized nail. Infection 
could be caused by a dermatophyte, yeast or non-
dcrmatophytc mould species and the cl inical 
appearance may indicate the nature of the causative 
organism.'The term 'Tinea unguium* which means 
dermatophyte infections of the nail has been used 
synonymously but erroneously with onychomycosis. 
Tinea unguium represents 90% of onychomycosis 
of the toe nails and 50% of that of the finger nails 
[2]. Onychomycosis, though not life threatening, 
causes symptoms such as pain, discomfort and 
disfigurement which impair activities of daily living 
and negatively impact the quality of life of affected 
individuals. [3-5] Onychomycosis constitutes 50% 
of all nail p rob l ems and about 30% of all 
dermatophyte infections [1]. 

Onychomycosis affects all races but there 
is wide geographical and ethnic variation in the 
causative species. Approximately 20% of individuals 
aged between 40 and 60 have onychomycosis [6,7]. 
A recen t r ev iew on the global burden of 
onychomycosis revealed that the mean prevalence 
in Europe and North America was 4.3% in the 
population-based studies, but was 8.9% for the 
hospital-based studies [8]. Both population-based 
and h o s p i t a l - b a s e d s tudies showed that 
onychomycosis is more common in toenails and is 
seen more frequently in males [8]. Studies from 
Finland and the UK also showed higher frequency 
in males than females [1,9]. Two previous hospital 
based studies done in Lagos, Nigeria revealed the 
frequency of onychomycosis to be 10.5 and 13.5%; 
higher than findings in Europe suggesting likelihood 
of higher prevalence in Africa than in Europe 
[ 1 , 1 0 , 1 1 ] . 

Some of the risk factors associated with 
onychomycosis include advancing age; smoking; 
peripheral arterial disease; diabetes mcllitus (DM); 
immunosuppression from human immunodeficiency 
virus (HIV) infection, immunosuppressive therapy, 
chemotherapy and antibiotic use [12-16]. HIV is 
associated with extensive onychomycosis which is 
a markcj of declining immunity in HIV infection.! 17] 
Onychomycosis has also been documented as an 
occupational hazard in farmers who till the soil 
manually and those who walk bare- footed in 
developing countr ies [18]. A genetic basis for 
onychomycosis has been suspected in a study in 
which a familial pattern was found in patients with 
distal subungual onychomycosis [19]. Children of 

patients with onychomycosis were noted to harbor 
the pathogen (T. ritbrum) on the soles of fee t ; and 
this spreads at a later date to the toe nails and other 
sites on the body 119]. The increased use o f heal th 
clubs, commercial swimming pools and occ lus ive 
footwear have also been implicated in the increasing 
prevalence of onychomycosis [ 16]. 

Dermatophytes arc the most c o m m o n l y 
implicated group of fungi in onychomycosis , found 
all over the world. Trichophyton rubrum (T. ritbrum) 
is the most common actiological agen t o f na i l 
infections worldwide and accounts fo r 7 0 % of 
onychomycosis, followed by T. mentagrophytes 
(20% of onychomycosis) [ 1,20]. In a mul t i -cent red 
study carried out in Australia and New Zealand, non-
dcrmatophytc fungi (yeasts and moulds) w e r e f o u n d 
in 64% of the patients cither as a c o - i n f e c t i o n , 
secondary infection or contaminants.[21] T h e mos t 
common causc of yeast infection is Candida albicans 
[22]. 

This work aimed to determine the c l in ica l 
characteristics; predisposing factors, and iden t i fy the 
prevalent causat ive organism in p a t i e n t s w i t h 
onychomycosis who attended the dermatology c l in ic 
in Lagos University Teaching Hospital. 

Materials and methods 
This is a prospective observational study o f adu l t 
patients who attended the dermatology cl inic o f the 
Lagos University Teaching Hospital be tween J u l y 
2013 and Jan 2014. All consenting pa t ien ts w e r e 
recruited. 

Ethical consideration 
Ethical approval was obtained from the research a n d 
ethics committee of the Lagos University T e a c h i n g 
Hospital. Each study participant or their nex t -o f -k in 
gave written informed consent to part icipate in the 
study after the study procedure including p o s s i b l e 
benefits and risks had been explained to them. 

All patients with suspected fungal i n f ec t ions 
who gave informed conscnt over the s tudy per iod 
were recruited into the study. Patients unwi l l i ng to 
participate; children whose parents or guard ian did 
not conscnt; and those on antifungal therapy and 
clinically responding to therapy were e x c l u d e d 
Onychomycosis was defined as fungal infec t ion o f 
nail. Tinea unguium was defined as de rma tophy te 
infection of nail; tinea capitis as d e r m a t o p h y t e 
infection of scalp; tinea corporis as de rma tophy te 
infection of skin; tinea mannum as de rma tophy te 
infection of hands; and tinea pedis as de rma tophy te 
infection of feci. 
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Data collection 
A structured questionnaire was administered to each 
study participants by the investigators. Information 
requested included bio- and socioeconomic data, 
clinical diagnosis, underlying disease condition, 
hobbies such as swimming, gardening and playing 
with pets; previous history of dermatophyte infection 
(duration and drug therapy) and history of close 
contact with persons/animals that have dermatophyte 
infections. 

Specimen collection 
Scrapings or c l ippings of in fec ted nails were 
collcctcd after cleaning with 70% cthanol. All nails 
were scraped with a blunt scalpel from the proximal 
lo the distal end of the nail. The first 4-5 scrapings 
were discarded (to reduce contaminants and get to 
viable tissue). All samples were collcctcd in a folded 
square of paper and transported to the microbiology 
laboratory for analysis. 

Microscopy 
The specimen was divided into two parts. Potassium 
hydroxide solution (40% w/v) was added lo a part 
of the specimen for 2 hours to dissolve the nail 
keratin and release fungal elements for observation 
by direct mic roscopy . Fungal e l emen t s were 
identified as hyphac or yeast cells 

Culture 
The sccond part of the specimen collcctcd was 
inoculatcd onto Sabouraud's dextrose agar with 
chloramphenicol and gcntamicin; plates were scaled 
with paraffin wax tape and incubated as duplicate 
cultures at 26°C and 35°C respectively. Yeasts were 
identified within 48hours, and germ tube test was 
used for presumptive diagnosis of C.albicans. 
Cultures were maintained for 4 weeks for molds. 
However, they were reviewed twice weekly for 
growth and colonial morphology, pigmentation and 
consistency. 

Germ tube test 
Principle: Strains o[C.albicans produce germ tubes 
from their yeast cells when placed in a liquid nutrient 
environment and incubatcd at 35°C for 2-3hours 
similar lo the in vitro state. 

Procedure: Using a sterile wire loop, a yeast 
colony from the Sabouraud agar was inoculatcd into 
0.5mls of human scrum in a test tube mixed properly 
and incubatcd at 35 - 37"C for 2 - 3 hours. After 
which a drop of the mixture was transferred to a glass 
slide, covcrcd with a cover slip and then examined 
under a light mic roscopc using I Ox and 40x 

objectives. Sprouling yeast cell that were tube-like 
outgrowth from the cells (germ tube) were reported 
as C. albicans and non-sprouting yeast ccll as 11011-
C. albicans. 

Coccidiodes i mm it is was identified macroscopically 
and microscopically. Slides were prepared by tease 
mount stained with lactophcnol blue, scaled with 
coverslips and examined microscopically. Hyphac 
seen were thin, hyaline and septate. Thicker side 
branches gave rise to unicellular, barrel-shaped 
arthroconidia that alternated with thin-walled, empty 
disjunctor cells. The culture demonstrated glistening 
off-white glabrous colonics. 

All slides were examined and identified (slide 
preparation) in a class 2 biological safety cabinet. 

Data analysis 
Quantitative data generated from the questionnaire 
amongst all patients attending the dermatology clinic 
of Lagos University Teaching Hospital were entered 
into an excel spreadsheet. Data were analysed at 
univariate level using SPSS software.The analysis 
was done with SPSS software (version 17.0, SPSS 
Inc., Chicago, IL, USA). Continuous variables were 
presented as the mean ± s tandard dev ia t ion . 
Categorical variables were presented as actual 
numbers and percentages or as bar charts .The 
univariate analysis involved the use of descriptive 
statistics and graph such as frequency distributions 
and bar chart. 

Results 
One hundred and thir ty seven pat ients with 
super f ic ia l fungal in fec t ions a t tending the 
dermatology clinic of the Lagos University Teaching 
Hospital (LUTH) between July 2013 and February 
2014 were rccruitcd. Forty (29.2%) had abnormal 
looking finger and toe nails with 1:1 ratio of males/ 
females. There were more abnormal finger nails 26 
(65%) compared lo toenails 10 (25%) with a ratio of 
2.6:1. Four patients (10%) had both abnormal 
looking finger and toe nails. Onychomycosis 
accounted for 19.0% of the patients with superficial 
fungal infections at the dermatology outpatient clinic 
of LUTH. 

Demographic characteristics and underlying 
diseases of patients recruited 
One hundred and thirty seven participants were 
rccrui tcd into the study. Table 1 shows the 
demographic characteristics of these patients. More 
than half of the patients 103 (75.2%) were less than 
50 years old, while only 35 (25.5%) were 50 years 
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Table I-Demographic characteristics ol 
and underlying diseases 

Demographic 
characteristics 

Age in 
years 

Frequency (n) Percentages (%) 

0 - 9 13 9.5 
10- 19 17 12.4 
20 - 29 18 13.2 
30 - 39 30 21.9 
40 - 49 24 17.5 
Above 50 35 25.5 
Sex 
Male 67 48.9 
Female 70 51.1 
Marital status 
Single 37 72.9 
Married 100 29.1 
Tribe 
Yoruba 81 59.1 
Igbo 33 24.1 
Hausa 10 7.3 
Others 13 9.5 
Co existing medical diseases 
Diabetes mellitus 24 17.5 
Hypertension 35 25.5 
HIV/AIDS 26 18.9 
Others 14 10.2 
None 38 27.7 
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patients studied and above. The mean age was 36+19 .2 years ( 2 $ r u 
There were more females than males, with a rati 

— approximately 1.04:1. The underlying diseases i n ^ 
patients in this study include diabetes mcll i t U s 

(17.5%): hypertension 35 (25.6%) and H I V / a ^ c 
26 (18.9%). Others were side cffccts of use of 0 

the counter topical and systemic steroid abuse ^ 
Clinical assessment/diagnosis of patient w 

based on location of the lesion, with the h iuhc^ 
frequency being dermatophyte infection of the nan 
(Tinea unguium) 35 (25.5%) followed by that of th 
glabrous skin (T. coporis) 34 (24.8%) and th c | C a ^ 
frequently occurring being simultaneous infections 
of various parts of thc body accounting for 10 (7.0%) 
of studied population (Figure 1). 

Laboratory diagnosis of all patients' specimen 
Tabic 2 demonstrates the pattern of actiological 
agents of keratinized tissue infections in thc studied 
population. Of thc 137 patients studied, 49 (35.8%) 
had no growth after 4 weeks incubation; C. albicans 
was isolated in 24( 17.5%); T. rubrum in 29 (21.2%); 
T. mentagrophyte in 13(9.5%) and more than one 
isolate in 3 (2.2%). 

Demographic characteristics of patients with 
onychomycosis 
Nineteen (47.5%) of thc part icipants with nail 
infections were in thc 26 to 50 years age range; 14 
(35.0%) were 50 years old and above, and only I 

T. unguium n • i mm 11 ^smSK&S\ J 1 • • • • — — 25.5% 
T. corporis —ih in 1 1111 • • • • • • — • — — 24.8% 

T. pedis — 1 1 — — — — 19.7% 
T. pedIs a nd T. m a num 10.9% 

T. capitis 
T. manum 

T. incognito 
T. coin's 

T. corporis, T. manum and T.. 
T.pedisandT. manum 

T. unguium and T. manum 
T. unguium and T. capitis 
T. pedis and T. incognito 

T. pedis and T. cruris 
T. pedis and T. corporis 

T. pedis and T. capitis 

0.0H 5.0% 10.0% 15.0% 20.0H 25.0% 30.0 H 

F i g . l : Distr ibut ion o f cl inical d i agnos i s o f s tudied popu la t ion 
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Table 2: Distribution of pathogens causing mycosis 

Culture result 
Isolates Frequency Percentage 

C *occtdton Ics i mm tits 1 0.7 
Micros par tun manum and 
C. albicans 1 0.7 
S Hcrosporttm spp 1 0.7 
Pen tc ilium not at urn 1 0.7 
T. rubrum and /.* .Soudanese 1 0.7 
T. verrucossa 1 0.7 
T. mentagrophyte and 
C. albicans 2 1.5 
T. rubrum and C. albicans 2 1.5 
T. scholieni 2 1.5 
Microsporttm and C. albicans 3 2.2 
T. verrucosa 3 2.2 
T. Soudanese 4 2.9 
T. mentagroph vtes 13 9.5 
C. albicans 24 17.5 
T. rubrum 29 21.2 
No growth 49 35.8 
Total 137 100.0 

(7.5%) were between 1 and 10 years of age (Table 
1). Mean age was 31 years and male to female ratio 
was 1:1. T h e r e w e r e 26 ( 1 9 % ) cases of 
onychomycosis. Sixteen (61.5%) were fingernail 
infections and 6(23.1%) were toenail infections; 
combined toe and f ingerna i l in fec t ions were 
4(15.3%). Six (15.0%) patients had DM, 4 (10.0%) 
had hypertension and 10 (25.0%) were HIV/AIDS 
patients. The patients with DM accounted for five 
cases of the toenail infections and one case of both 
toe and fingernail infection. The remaining cases of 
both finger and toe nail infections were in HIV 
positive patients. 

Eighty five percent presented with only nail 
infections while the remaining fifteen percent had mixed 
infections with T. pedis, T. mannum and T. coporis. 

Isolated causa five pathogens of onychamvchosis 
Direct microscopy with 40% potassium hydroxide 
(KOH) demonstrated the presence of fungi element 
in 87% of the samples. C ulturc isolates demonstrated 
the most frequent isolates were T.rubrutn 1 (17.5%) 
and C.albicans 7 (17.5%); 4 samples had more than 
one organism isolated. Non-dcrma'tophyte moulds 
were not isolated in this study, (Table 3). 

Candida albicans accounted for 10 (56.3%) of all 
lingcrnail o n y c h o m y c o s i s in this study. The 
distribution of C.albicans was 7 (70%) as-pure 
isolates and 3 (30%) isolated in the mixed growths. 
Dermatophytes accounted for 7 (43.7%) of cases of 

fingernail onychomycosis, with distribution of T. 
rttbrttni being identified in 4 (57.0) isolates and T. 
mentagrophytc in 3 ( 4 3 . 9 % ) . I so la tes f rom 
o n y c h o m y c o s i s of the t oena i l s were all 
dermatophytes, with T. rnbntni accounting for 50% 
of all isolates. 

Table 3: Distribution of actiological agents of 
onychomycosis 

Culture results 
Isolates Frequency Percentage 

Microsporttm and 
C. albicans 1 2.5 
T. rubrum and 
T. sottdanese 1 2.5 
7 scholieni I 2.5 
T. sottdanese 1 2.5 
T. verrucossa 2 5.0 
T. rubrum and 
C. albicans 2 5.0 
T. mentagrophyte 4 10.0 
C. albicans 7 17.5 
T. rubrum 7 17.5 
No growth 14 35.0 
Total 40 100.0 

Discussion 
Onychomycosis accountcd for 19.0% of the cases 
of dermatophyte infections seen in this study. This 
is higher than 10.5% and 13.6% obtained from 
previous reports from this same center; these were 
however retrospective studies [10,11 ]. This value is 
also higher compared to a study from neighboring 
Cameroun, which gave a prevalence of 8.8%, but 
lower than that from an Iranian study with a 
prevalence of 45.2% [23,24]. The variations among 
these studies may represent real differences in the 
geographic groups studied, cl imate, sampling 
variations, location, clinical type of the infection and 
other factors 125]. Onychomycosis was more 
common in those aged 26-50 years in this study. In 
contrast, VelcztV*//. 1997, and Mcrcanlini ct al. 1996, 
reported higher prevalence among adults who were 
over 50 years of age which was the second most 
frequent group in these studies (25,26]. This age-
related increase of onychomycosis may have resulted 
from higher probability of nail microtrauma, exposure 
to pathogenic fungi, and venous insufficiency in older 
patients as described previously [12,27]. There was 
only one ease of onychomycosis documented in the 1-
10 years group in this study, and this is consistent with 
existing data that demonstrated very low prevalence in 
children [22,281. 
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The most common underlying disease in this 
study was HIV/AIDS. This is consistent with 
previous reports that demonstrated onychomycosis 
as a marker of declining immunity in HIV infection 
and occurs in the early stages of disease progression 
at CD4' count of > 400 cclls/mm\ In the late stages 
of HIV infection with CD4' count of <200 cells/mm3, 
patients present with extensive disease: marked 
subungual hyperkeratosis, severe onychodystrophy, 
extensive involvement of all nails and profound 
physical discomfort from periungual inflammation 
[17]. We were unable to access thc CD4 count of 
participants with HIV/AIDS. These group of patients 
also accounted for 75% of coexisting finger and 
toenail infections, which is in keeping with existing 
data.117] Diabetes mcllitus was also a common 
underlying condition amongst study participants and 
this is not surprising considering thc fact that it has 
been estimated that at least one third of DM patients 
have onychomycosis.! 15] 

There was no difference amongst sexes in 
this study, thc ratio was 1; 1. However more 
fingernail lesions were seen compared to toenails, 
this is not surprising since most times nail infections 
arc viewed as more of a cosmetic problem and 
fingernails arc more visible. Apart from thc cosmetic 
nature of thc disease, females in this environment 
may also present with more fingernail given thc 
cultural background wherein women do more 
domestic work by hand, enabling chronic exposure 
of fingers to watcr.[29] 

On direct microscopy, fungal elements were 
seen in 87% of thc confirmed samples, which is 
relatively higher than documented in other studies; 
thc use of 40% KOH (rather than 20% used in most 
studies) probably played a role in this. Larger studies 
will be needed to substantiate this. The results are 
however in accordance with thc findings of a study 
which was carried by Mikacili and Karimi, which 
showed posi t ive resu l t s of 87 .2% by direct 
microscopy. [24] 

Thc most common organisms which were 
isolated in culture were dermatophytes (73.1 %) and 
yeasts (17.5%). This finding was in accordance with 
those of many studies, which had demonstrated a 
greater p reva lence of de rma tophy te s as the 
actiological agents of onychomycosis but it was in 
contrast to some studies which found yeasts as the 
most common agents. [1,8,20,14,30] Fingernails 
accounted for 100% of all vcast infections in this 
study and most of these patients had concurrent 
fungal skin infections. A Libyan study also isolated 
Candidas/)/) from 96% of fingernails in women with 
onychomycosis. 131) Trichophyton ruhrum was thc 

most common dermatophyte seen in our study, 
followed by T. men/agrophvtes. Although some 
studies had reported T. mentagmphytes as the most 
common dermatophyte, our finding was in 
concordance with other studies which found T. 
ruhrum as thc most common dermatophyte 
responsible for onychomycosis.[1,8,20] Thc 
increased prevalence of T. ruhrum could have been 
due to increased virulcncc and better adaptation to 
hard keratin of nails. 

In conclusion, thc most common fungal 
isolates from onychomycosis in this study were 
dermatophytes followed by Candida albicans. 
Clinicians, therefore, should inform thc general 
population about onychomycosis prevention. Thc 
present findings suggest that clinic, community, and 
school based onychomycosis prevention programs 
may benefit thc people by addressing thc risk factors 
for onychomycosis infection. 

Thc limitations of this study included thc 
incessant industrial strike action by health care 
workers that impacted negatively on thc sample size. 
Thc study was hospital based which might not be a 
true representation of thc burden of thc disease in 
thc populace and finally some of thc patients may 
have used herbal/local agents to treat their nails prior 
to hospital presentation. 
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