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Abstract

Background: Onychomycosis refers to fungal
infection of the nails cither as a primary cvent or
sccondary infection of a previously discased or

traumatized nail. Some of the risk factors associated

with onychomycosis include advancing age;
smoking; peripheral arterial discase; diabetes
mellitus (DM) and immunosuppression.

Aim: The work aims to determine the clinical
characteristics; predisposing factors, causative
organisms in paticnts 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
obscrvational study. All consenting patients with
clinical fecaturcs suggestive of supcrficial fungal
infections were recruited. Data was collected using
a structured questionnaire that contains bio- and
sociocconomic data, clinical diagnosis, underlying
discase condition and possiblc 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
paticnts 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%)
paticnts than tocnails 6 (23.1%); and combined toc
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 (]7.5%)
were shown to be the most common pathogens of
onychomycosis. Onychomycosis was morc common
in patients with HIV infection (25.0%).

Conclusion: Onychomycosis was most commonly
scen in the adults in this study as opposed to the
clderly in other climes and 7. rubrum and C albicans
were the most commonly cultured organisms.
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Résumé

Contexte : L'onychomycose référe a unce infection
fongique des ongles soit comme un événement
primaire, ou comme unc infection sccondaire d’un
ongle préalablement maladce ou traumatisé. Certains
des factcurs  dc risquc associés  a
I’onychomycosc comprennent 'age avancé: le
tabagisme; la maladic artériclle périphérique; le
diab¢te sucré (DM) et I'immunosuppression.

But: Le travail visc a détermincr les caractéristiques
cliniques; factcurs prédisposant, organismcs
causatifs  chez  les patients  atteints
d’onychomycosc qui ont accédé a la clinique de
dermatologic dec I'Hopital d’Enscignement
Universitaire de Lagos entre Juillet 2013 ct Janvier
2014.

Méthodes et matériaux : Ceci cst unc ¢tude
obscrvationnelle prospective. Tous les patients
conscntants préscntant des signes cliniques
suggestifs d’infections fongiques superficiclles ont
¢été recrutés. Les données ont €té recucillies a ’aide
d’un questionnaire structuré qui contient des données
bio- ¢t socio-¢conomiques, un diagnostic clinique,
I’¢tat pathologiquc sous étendu et d’éventucls
factcurs prédisposant. Des coupures d’ongles ct des
raclures cutanées ont ¢été prises pour la microscopic
ct la culturc au KOH qui étaient par des méthodes
standard.

Résultat: L'onychomycose a ¢té retrouvée chez
19,0% dcs patients recrutés. Linfection était plus
fréquente entre 30 ¢t 39 ans (21,9%). Les infections
des ongles des doigts ¢taient plus fréquentes touchant
16 (61,5%) patients que les ongles des orteils 6
(23,1%); ct unc infection combinée de I'orteil ct de
I"ongle ont ¢ét¢ trouvées chez 4 (15,4%). Les
dermatophytes représentaient 73,1% (19) des isolats. La
levure Candida albicans (17,5%) ct
Ie dermatophyte Trichophyton rubrum (17,5%) sc sont
avéres étre les pathogénes les plus communs de
I"onychomycose. L onychomycose était plus fréquente
chez les patients infectés par le VIH (25,0%).
Conclusion: 1. onychomycose ¢tait Ie plus souvent
obscrvée chez les adultes de cette étude, par
opposition aux personnes dgées dans d’autres régions
ct 7 rubrum ct C. albicans étaient les organismes lcs
plus couramment cultivés.

Mots - clés : On chomycose, infections fongiques,
Jacteurs de  risque, trichophvion rubrum,

candida albicans
.
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Introduction

Onychomycosis refers to fungal infection of the nails
cithcras a primnry cvent or secondary infection of a
previously discased or traumatized nail. Infection
could be caused by a dermatophyte, ycast or non-
dermatophyte mould species and the clinical
“appcarance may indicate the nature of the causative
organism.'The term ‘Tinea unguium® which mecans
dermatophyte infections of the nail has been used
synonymously but erroncously with onychomycosis.
Tinca unguium represents 90% of onychomycosis
of the tog¢ nails and 50% of that of the finger nails
[2]). Onychomycosis, though not lifc threatening,
causcs symptoms such as pain, discomfort and
disfigurement which impair activitics of daily living
and ncgatively impact the quality of life of affected
individuals. [3-5] Onychomycosis constitutes 50%
of all nail problems and about 30% of all
dcrmatophyte infections [1].

Onychomycosis affccts all races but there
is wide geographical and cthnic variation in the
causative specics. Approximately 20% of individuals
aged between 40 and 60 have onychomycosis [6,7).
A rccent review on the global burden of
onychomycosis revealed that the mcan prevalence
in Europe and North America was 4.3% in the
population-based studics, but was 8.9% for the
hospital-based studies [8]. Both population-bascd
and hospital-based studies showed that
onychomycosis is more common in tocnails and is
scen 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 studics donc in Lagos, Nigeria revealed the
frequency of onychomyecosis to be 10.5 and 13.5%:
higher than findings in Europe suggesting likelihood
of higher prevalence in Africa than in Europe
[1,10,11].

Some of the risk factors associated with
onychomycosis include advancing age; smoking;
peripheral arterial discasc; diabetes mellitus (DM);
immunosuppression from human immunodcficiency
virus (HIV) infection, immunosuppressive therapy,
chemotherapy and antibiotic use [12-16]. HIV is
associated with extensive onychomycosis which is
amarker 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 countrics [18]. A gencetic 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 (7. rubrum) on the soles of fect; and
this spreads at a later date to the toc nails and other
sites on the body [19]. The incrcascd usc of health
clubs, commercial swimming pools and occlusive
footwear have also been implicated in the increasing
prevalence of onychomycosis [16].

Dcrmatophytes are the most commonly
implicated group of fungi in onychomycosis, found
all over the world. Trichophyton rubrum (T. rubruum)
is thc most common actiological agent of nail
infcctions worldwide and accounts for 70% of
onychomycosis, followed by 7. mentagrophyres
(20% of onychomycosis) [1,20]. In a multi-centred
study carried out in Australia and New Zealand, non-
dermatophyte fungi (yeasts and moulds) were found
in 64% of thc patients cither as a co-infection,
sccondary infection or contaminants.[21] The most
common causc of ycast infcction is Candida albicans
[22].

This work aimed to dectermine the clinical
characteristics; predisposing factors, and identify the
prevalent causative organism in patients with
onychomycosis who attended the dermatology clinic
in Lagos University Tecaching Hospital.

Materials and methods

This is a prospective obscrvational study of adult
paticnts who attendced the dermatology clinic of the
Lagos University Teaching Hospital between July
2013 and Jan 2014. All conscnting patients were
recruited.

Ethical consideration

Ethical approval was obtaincd from the rescarch and
cthics committee of the Lagos University Tecaching
Hospital. Each study participant or their next-of-kin
gave written informed conscnt to participate in the
study after the study procedurce including possible
benefits and risks had been explained to them.

All patients with suspected fungal infections
who gave informed consent over the study penod
were recruited into the study. Patients unwilling to
participate; children whose parents or guardian did
not conscnt; and those on antifungal therapy and
clinically responding to therapy were excluded.
Onychomycosis was defined as fungal infection of
nail. Tinca unguium was dcfined as dermatophyte
infection of nail; tinca capitis as dermatophyte
infection of scalp: tinca corporis as dermatophyte
infcction of skin; tinca mannum as dermatophyte
infection of hands: and tinca pedis as dermatophyte
infection of feet.
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Data collection

A structured questionnaire was administered to cach
study participants by the investigators. Information
requested included bio- and sociocconomic data,
clinical diagnosis. underlying discase condition,
hobbics such as swimming, gardening and playing
with pets; previous history of dermatophyte infection
(duration and drug therapy) and history of closc
contact with persons/animals that have dermatophyte
infections.

Specimen collection

Scrapings or clippings of infccted nails were
collected after cleaning with 70% cthanol. All nails
were scraped with a blunt scalpel from the proximal
to the distal end of the nail. The first 4-5 scrapings
were discarded (1o reduce contaminants and get to
viable tissuc). All samples were collected 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 addced to a part
of the spccimen for 2 hours to dissolve the nail
keratin and releasc fungal clements for observation
by direct microscopy. Fungal clements werce
identificd as hyphac or ycast cells

Culture

The sccond part of the specimen collected was
inoculated onto Sabouraud’s dextrosc agar with
chloramphenicol and gentamicin; plates were scaled
with paraffin wax tapce and incubated as duplicate
cultures at 26°C and 35°C respectively. Ycasts were
identified within 48hours, and germ tubc test was
uscd for presumptive diagnosis of C.albicans.
Cultures were maintained for 4 wecks for molds.
However, they were reviewed twice wecekly for
growth and colonial morphology, pigmentation and
consistency.

Germ tube test

Principle: Strains of C.albicans produce germ tubes
from their yeast cells when placed in a liquid nutrient
environment and incubated at 35°C for 2-3hours
similar to the in vitro state.

Procedure: Using a sterile wire loop, a yeast
colony from the Sabouraud agar was inoculated into
0.5mls of human scrum in a test tube mixed properly
and incubated at 35 - 37°C for 2 — 3 hours. After
which a drop of the mixture was transferred to a glass
slide, covered with a cover slip and then examined
under a light microscope using 10x and 40x

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

Coccidiodes immitis was identificd macroscopically
and microscopically. Slides were prepared by tease
mount stained with lactophenol bluc, scaled with
coverslips and examined microscopically. Hyphac
scen were thin, hyaline and septate. Thicker side
branches gave risc 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 gencrated from the questionnaire
amongst all patients attending the dermatology clinic
ol Lagos University Tcaching Hospital were entered
into an cxcel spreadsheet. Data were analysed at
univariate level using SPSS software. The analysis
was donc with SPSS software (version 17.0, SPSS
Inc., Chicago, IL, USA). Continuous variables were
presented as thec mean = standard deviation.
Catcgorical variables were presented as actual
numbcers and percentages or as bar charts.The
univariate analysis involved the usc of descriptive
statistics and graph such as frequency distributions
and bar chart.

Results

Onc hundred and thirty scven patients with
supcrficial fungal infections attending the
dermatology clinic of the Lagos University Teaching
Hospital (LUTH) between July 2013 and February
2014 wecre recruited. Forty (29.2%) had abnormal
looking finger and toe nails with 1:1 ratio of malcs/
females. There were more abnormal finger nails 26
(65%) compared to tocnails 10 (25%) with a ratio of
2.6:1. Four paticnts (10%) had both abnormal
looking finger and toc nails. Onychomycosis
accounted for 19.0% of the patients with superficial
fungal infections at the dermatology outpatient clinic
of LUTH.

Demographic characteristics and underlying
discases of patients recruited

Onc hundred and thirty seven participants were
recruited 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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wients studied

and above. The mean age was 36+ 19.2 yey
There were more females than males, with 4 i

approximatcly | .04:1. The underlying discaseg inotl()r
patients in this study include diabeteg mel| e

(25D,

Demographic e b . = - itus 24
characteristics Frequency (n) Percentages ( o) (17.5%): hypertension 35 (25.6%) and HIV/A|
26 (18.9%). Others were side effects of yge ofODS
Age in the counter topical and systemic steroid abuse "
_:;ﬁ:;; “ ” s linlica'l qsscss?}gn‘l/?liz}gnosis.or paticnt .WCrc
e (8 17 12.4 tfascd on OC'dllOl] of the lesion, wn.h the highes;
20-- 29 18 13.2 frequency bgln]g dcrmatophy{c infection of the naj)
30- 39 30 21.9 (Tinca unguium) 35 (25.5%) followed by thyy of the
40 - 49 24 17.5 glabrous skin (T. coporis) 34 (24.8%) and (he least
Above 50 35 25.5 frequently occurring being simultancous infectiong
Sex of various parts of the body accounting for 10 (7.0%)
Male 67 48.9 of studicd population (Figurc 1).
Female 70 511
M.u";’fll i 7'2 9 Laboratory diagnosis of all patients’ specimen
i,;[:ﬁ;d ?(7)0 29:1 Tablc 2 dcmonstralc§ the .pattcrn of actiological
Tribe agents of keratinized tissue infections in the studied
Yoruba 81 59.1 population. Of the 137 paticnts studicd, 49 (35.8%,)
Igbo 33 24.1 had no growth after 4 weeks incubation; C. albicans
Hausa 10 7.3 was isolated in 24(17.5%); T" rubrum in 29 (21.2%):
Others 13 9.5 T. mentagrophyte in 13(9.5%) and more than one
C{) existing mf’dical discases isolate in 3 (2.2%).
Diabetes mellitus 24 175
g{\[;j::legssxolm ;2 %25;; Demographic characteristics of patients with
Othiers 14 10.2 onychomycosis
None 38 27.7 Nincteen (47.5%) of the participants with nail
infcctions were in the 26 to 50 ycars age range; 14
(35.0%) were 50 ycars old and above, and only |
’
T.unguium CHD LR GNDSIS S S 26600
T.corporis P 2 4, . 8%
T.pedis S 19). 7Y
T.pedisand T. manum FEEEEEEESEEEEEE 10.9%0
T.capitis ———— 5.1%
T.manum s 2.9%
T.incognito asmea 2.9%
T. cruris - 1.5%
T.corporis, T.manumand T... s 1.5%
T.pedisand T. manum p 0.7%
T.unguiumand T. manum m 0.7%
T.unguiumand T. capitis : 0.7%
T. pedisand T. incognito ‘ 0.7%
T. pedisand T. cruris 0.7%
T. pedisand T. corporis 0.7%
T. pedis and T. capitis 0.7%
0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0%

Fig.1: Distribution of chnical diagnosis of studied population
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Table 2: Distribution of pathogens causing mycosis

Culrare result

Isolates Frequency Percentage

Coccrdioides immuts | 0.7
Microsporum manum and

C. albicans | 0.7
Microsporum spp | 0.7
Penicillum notatum | 0.7
T rubrum and 7. soudunese | 0.7
T verrucossa | 0.7
. menmtagrophyee and

C. albicans 2 15
T rubrum and C. albicans 2 1.5
T. scholieni 2 1.5
Microsporum and C. albicans 3 2:2
T verrucosa 3 2.2
T. soudanese 4 2.9
T. mentagrophyvtes 13 9.5
C. albicans 24 17.5
7. rubrum 29 21.2
No growth 49 35.8
Total 137 100.0

(7.5%) were between 1 and10 years of age (Table
1). Mcan age was 31 ycars and malce to female ratio
was l:1. There were 26 (19%) cases of
onychomycosis. Sixteen (61.5%) were fingernail
infections and 6(23.1%) were tocnail infections;
combined toc and fingernail infections were
4(15.3%). Six (15.0%) paticnts had DM, 4 (10.0%)
had hypertension and 10 (25.0%) were HIV/AIDS
patients. The patients with DM accounted for five
cascs of the tocnail infections and onc casc of both
toc and fingernail infection. The remaining cascs of
both finger and toc nail infections were in HIV
positive paticnts.

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

Isolated causative pathogens of onychomychosis
Dircet microscopy with 40% potassium hydroxide
(KOH) demonstrated the presence of fungi clement
N 87% of the samples. Culture isolates demonstrated
the most frequent isolates were Truhrum 7 (17.5%)
and C.albicans 7 (17.5%); 4 samples had more than
onc organism isolated. Non-dermatophyte moulds
were not isolated in this study, (Table 3).

Candida albicans accounted for 10 (56.3%) of all
fingernail onychomycosis in this study. The
distribution of C.albicans was 7 (70%) as- purc
isolates and 3 (30%) isolated in the mixed growths.
Dermatophytes accounted for 7 (43.7%) of cascs of

fingernail onychomycosis. with distribution of 7.
rubrum being identilied in 4 (57.0) isolates and 7.
mentagrophyvre in 3 (43.9%). Isolates from
onychomycosis of the tocnails were all
dermatophytes. with 72 rubrunt accounting for 50%
ol all 1solates.

Table 3: Distribution of actiological agents of
onychomycosis

Culture results

Isolates Irequency Percentage

Microsporum and
C. albicans | 2.5
T rubrum and

I soudanese | 2.5
T. scholieni 1 2.5
I soudanesce | 2.5
T verrucossa 2 5.0
T rubrum and

C. albicans 2 5.0
T mentagrophyte 4 10.0
C. ulbicans ¥ 17.5
T rubrum 7 17.5
No growth 14 35.0
Total 40 100.0
Discussion

Onychomycosis accounted for 19.0% of the cases
of dermatophyte infections scen 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 valuc is
also higher compared to a study from ncighboring
Camcroun, which gave a prevalence of 8.8%, but
lower than that from an Iranian study with a
prevalence 0f45.2% [23,24]. The variations among
these studics may represent real differences in the
geographic groups studicd, climate, sampling
variations, location, clinical type of the infection and
other factors [25]. Ounychomycosis was morce
common in those aged 26-50 ycars in this study. In
contrast, Velez eral. 1997, and Mercantini et al. 1996,
reported higher prevalence among adults who were
over 50 years of age which was the sccond most
frequent group in these studics [25,26]). This age-
related incrcase 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-onc casc of ' onychomycosis documented in the 1-
10 years group in this study. and this is consistent with
cxisting data that demonstrated very low prevalence in
children [22,28].
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The most common underlying discasc 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 carly stages of discasc progression
at CD4' count of > 400 cclls/mm?. In the latc stages
of HIV infection with CD4' count of <200 cells/mm?’,
patients present with extensive discase: marked
subungual hyperkeratosis, scvere onychodystrophy,
extensive involvement of all nails and profound
physical discomfort from periungual inflammation
[17]. We were unable to access the CD4 count of
participants with HIV/AIDS. Thesc group of paticnts
also accounted for 75% of cocxisting finger and
tocnail infections, which is in keeping with existing
data.[17] Diabetes mellitus was also a common
underlying condition amongst study participants and
this is not surprising considcring the fact that it has
been estimated that at Icast onc third of DM patients
have onychomycosis.[15]

There was no difference amongst sexes in
this study, the ratio was 1; 1. Howcver more
fingernail lesions were secen comparced to toenails,
this is not surprising since most times nail infcctions
arc viewed as more of a cosmetic problem and
fingernails arc more visible. Apart from the cosmetic
naturc of the discasc, females in this environment
may also present with more fingernail given the
cultural background whercin women do more
domestic werk by hand, cnabling chronic exposure
of fingers to water.[29]

On dircct microscopy, fungal clements were
scen in 87% of the confirmed samples, which is
relatively higher than documented in other studics;
the use of 40% KOH (rather than 20% used in most
studics) probably played a rolc in this. Larger studics
will be needed to substantiate this. The results are
however in accordance with the findings of a study
which was carricd by Mikacili and Karimi, which
showed positive results of 87.2% by dircct
microscopy. [24]

The 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 studics, which had demonstrated a
greater prevalence of dermatophytes as the
actiological agents of onychomycosis but it was in
contrast to some studics which found ycasts as the
most common agents. [1.8,20,14,30] Fingernails
accounted for 100% of all veast infections in this
study and most of these patients had concurrent
fungal skin infections. A Libyan study also isolated
Candida spp from 96% of fingernails in women with
onychomycosis. |31] Trichophyton rubrum was the

most common dermatophyte seen in our study,
followed by 7. mentagrophytes. Although some
studies had reported T. mentagrophytes as the most
common dermatophyte, our finding was in
concordance with other studics which found 7.
rubrum as the most common dermatophyte
responsible for onychomycosis.[1,8,20] The
incrcascd prevalence of T2 rubrum could have been
duc to increased virulence and better adaptation to
hard keratin of nails.

In conclusion, the most common fungal
isolates from onychomycosis in this study werc
dermatophytes followed by Candida albicans.
Clinicians, thercfore, should inform the gencral
population about onychomycosis prevention. The
present findings suggest that clinic, community, and
school bascd onychomycosis prevention programs
may bencfit the people by addressing the risk factors
for onychomycosis infcction.

The limitations of this study included the
incessant industrial strike action by health care
workers that impacted negatively on the sample size.
The study was hospital based which might not be a
truc representation of the burden of the discasc in
the populace and finally some of the paticnts may
have uscd herbal/local agents to treat their nails prior
to hospital prescntation.
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