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ABSTRACT:

BACKGROUND: Onychomycosis is common infection in adults and account for 20% of all nail
diseases. The clinical presentation is often confused with other conditions, making laboratory
diagnosis and confirmation necessary. Accurate identification of etiological agent is important,
as the treatment is different for dermatophytes and non dermatophytes. AIMS AND
OBJECTIVES: 1. To isolate and identify the etiological agents of onychomycosis. 2. To study the
occupational status of the study group. 3. Correlation between nail involvement and sex.
METHODOLOGY: To identify the aetiological agents of onychomycosis, the present study was
carried out in the department of Microbiology, S. S. Institute of medical sciences and research
centre. Nail clippings were collected from a total of 120 clinically suspected patients of
onychomycosis attending the outpatient department of Dermatology and Venereology and were
processed and identified by standard laboratory techniques. RESULTS: Fungi was
demonstrated in 66 (55%) either by KOH preparation and/or culture. Sixty (50%) were positive
by direct microscopy and 54 (45%) were culture positive. Out of the 54 culture isolates,32
(59.26%)were dermatophytes followed by yeasts 13 (24.07%) and non dermatophytemoulds 9
(16.67%). Among the dermatophytes,T.rubrum18 (33.33%) was the most common followed by
T.mentagrophyte 8 (14.81%) and T.tonsurans 4 (7.41%).Among the yeasts, C.albicans11
(20.37%) was predominate followed by Ctropicalis 2 (3.7%).Among the non
dermatophytemoulds,Aspergillusflavus3 (5.55%) was the commonest followed by Fusarium
spp 2 (3.7%).The finger nails were more commonly involved 66 (55%) than toe nails 54 (45%).
Most of the patients were farmers 38 (31.67%) followed by housewives 32(26.67%).
CONCLUSION: Dermatophytes remain the predominant cause of onychomycosis, with T.rubrum
as the most common aetiological agent, but less commonly yeasts like C.albicans and non
dermatophytic moulds like Aspergillus spp can also cause nail infection and hence accurate
diagnosis is needed ,since the treatment is different for each group.
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INTRODUCTION: Onychomycosis is common infection in adults and account for 20% of all nail
diseasesl.The factors that increase the prevalence of onychomycosis include increasing age,
male sex, underlying conditions such as diabetes and immunodeficiency2.Although not life
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threatening, this may have significant clinical consequences such as secondary bacterial
infections, chronicity, therapeutic difficulties and disfigurement in addition to acting as a
reservoir of infection.3The symptomatic disease can be a source of embarrassment and potential
cause of morbidity*. Onychomycosis can be classified Into several clinical types: Distal and
lateral subungual onychomycosis, proximal subungual onychomycosis, white superficial
onychomycosis and Total dystrophic onychomycosisl. Most of the cases are due to
dermatophytes, but yeasts and non dermatophytic fungi can also cause nail infection,
particularly after trauma or diseases causing nail dystrophy.! The clinical presentation may
often be confused with other conditions like psoriasis, lichenplanus, onychodystrophy and nail
trauma!, making laboratory diagnosis and confirmation necessary. Fungal cultures are essential
for accurate identification of the causative organism. This is of paramount importance because
the clinical outcome of antifungal agents varies as to whether the aetiological agent is a
dermatophyte, yeast or a non-dermatophytic mould.5

The present study was undertaken to isolate and identify the aetiological agents of
onychomycosis.

MATERIAL AND METHODS: The present study of onychomycosis was carried out in the
department of Microbiology, S. S. Institute of medical sciences and research centre. A total of
one hundred and twenty clinically diagnosed randomly selected cases of nail infection, of all age
groups and of both sexes, attending Dermatology and Venereology outpatient department of S.
S. hospital, Davangere, were studied. A detailed history of selected cases was taken in relation to
name, age, seX, address, occupation and involvement of more than one site. Patients under
antifungal treatment were excluded from the study group.

The affected area was cleansed with 70% ethyl alcohol and the nail specimen was
collected by taking clippings of the infected part and scrapings beneath thenaill6 One portion of
the specimen was subjected to 20%potassium hydroxide(KOH) wet preparation for 1 to 2 hours
at room temperature in a moist chamber’-9,and the remaining material was inoculated onto two
sets of test tubes, one containing Sabouraud’s dextrose agar with 0.05% chloramphenicol and
the other containing Sabouraud’s dextrose agar with 0.05% chloramphenicol and 0.5%
cycloheximide and incubated at 28°C for up to 4 weeks.679 Cultures were read initially at 24
to48 hours for non dermatophytes and then on periodically for up to 4 weeks for
dermatophytes. If no growth was found after 4 weeks, it was taken as negative for the growth of
fungi and discarded. Repeat cultures were performed in cases where culture was negative for
dermatophytes but positive for non dermatophytic moulds or yeasts to rule out the possibility
of contamination.”1011 The criteria used to report non dermatophytic moulds or yeasts as
pathogens was direct microscopy positive and isolation of same fungus in three consecutive
samples at intervals of 7 days.1!

Fungal isolate was identified based on colony morphology, reverse pigmentation,
growth rate, microscopy (LPCB), slide culture and special tests like hair perforation test, urease
test, germ tube test, sugar fermentation and assimilation tests 16812,

RESULTS: A total of 120 patients with clinical suspicion of onychomycosis were included in the
study. Most of the patients were farmers 38 (31.67%) followed by house wives 32 (26.67%).
The finger nails were more frequently involved 66 (55%) than toe nails 54 (45%).
Out of 120 clinically suspected cases of onychomycosis, fungi were demonstrated in 66
(55%) either by direct microscopy and / or culture. Forty Eight (40%) were positive by both
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microscopy and culture. Twelve (10%) were positive by microscopy and negative by culture. Six
(5%) were negative by microscopy but culture positive. Fifty four (45%) were negative both by
microscopy and culture.

Overall out of the 54 culture isolates, 32 (59.26%) were infected with dermatophytes,
followed by Candida species 13 (24.07%) and non dermatophytemoulds 9 (16.67%).

Various fungi isolated is shown in table 3.

DISCUSSION: In the present study,120 clinically suspected cases of onychomycosis attending
Dermatology and Venereology out patient department of S. S. hospital, Davangere were studied.

In the present study, Males(60%) were more commonly affected than females(40%),
which is comparable with the studies of Adhikari L et al'4,NeupaneS et al2, where as Madhuri JT
et al° (51.96%) and Bokhari et al®(72%) have reported higher prevalence in females. Male
predominance may be due to increased outdoor physical activity and increased opportunity for
exposure. Toe nail infection(52.78%) was commoner in males, while finger nail
infection(66.67%) was common in females. This may be due to increased exposure to wet work
in females, as most of them were house wives.

Onychomycosis was most commonly seen in farmers(31.67%), followed by house
wives(26.67%), where as students were least affected (9.17%), which is comparable with the
study of Veer P et all9, where as NeupaneS et al? reported that students were more commonly
affected(31.3%) followed by house wives(28.5%).High prevalence in farmers and house wives
may be due to increased outdoor physical activity and increased exposure to wet work
respectively. It is less frequently seen in students due to rapid growth of nails which causes
elimination of dermatophytes.

In the present study, out of 120 clinically suspected cases of onychomycosis, fungus was
demonstrated in 66 (55%) either by direct microscopy and/or culture. Direct microscopy was
positive in 60 (55%) and culture in 54 (45%),which is comparable with the studies of Madhuri
JT et al® and Das NK et al!?, where as Malik NA et al’has reported only 16% culture positivity.
This variation in direct microscopy and culture may be due to non viability of fungal elements in
some cases.

Out of the 54 fungal isolates, dermatophytes 32 (59.26%) were the commonest,
followed by yeasts 13 (24.07%) and non dermatophytic moulds 9 (16.67%).Among the
dermatophytes, T.rubrum was the predominate isolate 18 (33.33%) followed by
T.mentagrophyte 8 (14.81%) ,T.tonsurans 4 (7.41%) and E.floccosum 2 (3.7%).

Among the yeasts, C.albicansl1l (20.37%) was the most common followed by
C.tropicalis 2 (3.7%) and most of them were females due to immersion of hands frequently in
water.

Among the non dermatophyticmouldsisolated,A.flavus3 (5.55%) was the most common
followed by Fusariumspp2 (3.7%).A.niger and curvularia were isolated one each(1.85%) and
two isolates(3.7%) could not be identified. This is comparable with the studies of Das NK et al'?,
Veer P et all®and Malik NA et al7, where as Vijaya D et al 1! and Adhikari L et al 14reported yeasts
and T.tonsurans as predominant fungi respectively in their study.

CONCLUSION: Onychomycosis is very common in our country where hot and humid climate in
association with poor hygienic conditions play an important role in the growth of fungi and also
majority of the people are agriculturists. It can no longer be considered as simple cosmetic
problem, but can considerably impair patients quality of life.
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Dermatophytes remain the predominant cause of onychomycosis, with T.rubrum as the

most common aetiological agent, but less commonly yeasts like C.albicans and non
dermatophytic moulds like Aspergillus spp can also cause nail infection and hence accurate
diagnosis is needed ,since the treatment is different for each group.
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Table 1 shows occupational status of the study group.
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Occupation Frequency Percentage
Farmers 38 31.67%
Housewives 32 26.67%
Office workers 13 10.83%
Students 11 9.17%
Miscellaneous 26 21.67%

Table 2 shows nail involvement according to gender.

site
Gender Total
fingernail Toe nail

Male 34 (47.22%) 38 (52.68%) 72

Female 32 (66.67%) 16 (33.38%) 48

Total 66 54 120

Various fungi isolated is shown in table 3.
Causative agent Finger nail Toe nail Total percentage
Dermatophytes
T. rubrum 10 8 18 33.33%
T. mentagrophyte 5 3 8 14.81%
T. tonsurans 2 2 4 7.41%
E. floccosum 0 2 2 3.70%
Yeasts
C. albicans 8 3 11 20.37%
C. tropicalis 1 1 2 3.70%
Non-dermatophytes
A. flavus 1 2 3 5.55%
Fusariumspp 1 1 2 3.70%
Curvulariaspp 1 0 1 1.85%
A.niger 1 0 1 1.85%
unidentified 0 2 2 3.70%
Total 30 24 54 100%
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