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ABSTRACT

Fungal infections of skin and its appendages are more prevalent in India due to favourable
climatic conditions like temperature and humidity. Onychomycosis is chronic fungal
infection of fingernails and toenails. A variety of fungi cause onychomycosis.
Dermatophytes are predominant pathogens but yeasts and non dermatophyte moulds may
also be implicated. Due to importance of high prevalence rate of onychomycosis this study
was conducted. In the present study 100 patients suspected of onychomycosis were

Keywords

Onychomycosis,
Fungal infections,

Dermatophytes, ; ’ . ; h ) '
Moulds. examined. Diagnosis of onychomycosis was based on the patient’s history, physical
; examination, microscopy and culture of nail specimens. Higher incidence was noted in
Article Info males (71%) than females (29%). Distal lateral subungual onychomycosis (DLSO) was the
Accepted: commonest clinical pattern found in 69% of patients followed by total dystrophic
20 September 2017 onychomycosis (TDO) found in 17% cases. Direct microscopy of the nail clippings in 20%

KOH solution was positive in 61% and culture was positive in 54% cases. The common
etiological agent was dermatophytes (79.6% cases) followed by non dermatophyte moulds
(11.1% cases) and yeasts (9.2% cases). Although onychomycosis is not life threatening, it
can cause a significant negative impact on the quality of life of infected patients.
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Introduction

Onychomycosis is fungal infection of the
nails that causes discoloration, thickening,
and separation from the nail bed. The
importance of onychomycosis is often
underestimated. Far more than being a simple
cosmetic problem, infected nails serve as a
chronic reservoir of infection which can give
rise to repeated fungal infections of the skin.

Onychomycosis accounts for up to 50% of all
nail disorders and 30% of all superficial
fungal infections (Kaur et al, 2008).
Prevalence rates for onychomycosis varying
from 3% to 5% have been found in most

studies; however, a few reports suggest a
higher prevalence even up to 26% in general
population (Chander Grover et al., 2012).
Men are affected more frequently possibly
due to frequent nail damage from sports and
leisure activities (Kaur et al., 2008).
Causative pathogens of onychomycosis
include dermatophytes, non dermatophyte
moulds and yeasts. Dermatophytes account
for most (90%) cases of onychomycosis of
toenails and at least 50% cases of fingernail
infection (Ellis et al, 1997). Non
dermatophyte moulds account for 1.5-6%
cases of onychomycosis (Greer et al., 1995).
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Previously regarded as contaminants, yeasts
are now recognized as pathogens in fingernail
infections (Vinod et al., 2000). Correct and
prompt diagnosis of onychomycosis before
instituting an antifungal therapy is necessary.
A false negative diagnosis may lead to
continued disfigurement and discomfort as
well as repeated fungal infections elsewhere
on the body. A false positive diagnosis may
lead to unnecessary, long and expensive
treatment.

As various aspects of onychomycosis are
likely to differ markedly in different regions,
the present study was conducted with object
to isolate the causative pathogens, to
determine the contributing factors and to
determine various clinical patterns of
onychomycosis in our region.

Materials and Methods

This cross — sectional observational study was
conducted after the approval from Ethical
Committee. The present study was carried out
in the Department of Microbiology,
Government Medical College, Aurangabad
over the period of one and half year from
January 2011 to July 2012. A detailed history
and clinical examination of 100 suspected
patients of onychomycosis were recorded.

Clinically the disease was classified as Distal
and Lateral Subungual Onychomycosis
(Figurel), Proximal Subungual
Onychomycosis (Figure 2), White Superficial
Onychomycosis and Total  Dystrophic
Onychomycosis (Figure 3).

The most severely affected nail was
thoroughly cleaned with 70% alcohol and nail
clipping/scrapping was collected. A part of
this sample was dissolved in 20% potassium
hydroxide (KOH) and examined under the
light microscope for fungal elements. The
remaining specimen was inoculated on two

sets of media (1) Sabouraud’s dextrose agar
(SDA) supplemented with cycloheximide
(100ug/ml) and chloramphenicol (50ug/ml)
(2) SDA without cycloheximide supplement.
Both these culture tubes were incubated at
37°C and 25°C respectively for four to six
weeks. Dermatophyte test medium was also
used for primary isolation. The culture slopes
showing fungal growth were examined for
colony characters like texture of colony,
surface of colony, colour of colony and
pigment production.

Gram staining and germ tube test were
performed on smooth moist and pasty
colonies. Carbohydrate fermentation and
assimilation tests were also performed to
identify yeasts. Lactophenol cotton blue
preparation was done on mycelial growth.
Trchophyton rubrum and  Trichophyton
mentagrophytes were confirmed by different
special tests such as urease test, hair
perforation test and test for pigment
enhancement on potato dextrose agar.

Because of difficulty in differentiation of
pathogens from contaminants the criteria used
for the diagnosis of non dermatophyte moulds
were demonstration of fungal elements on
KOH mount and isolation of non
dermatophytes in pure culture on three
successive occasions.

Results and Discussion

Out of the 100 cases we studied, 71 were
males and 29 were females. The male to
female ratio was 2.04:1. The predominant age
group in males and females was 31 to 40
years (Table 1).

Involvement of fingernails was seen in 58%
of patients while toenails were involved in
33% patients. Both fingernails and toenails
were involved in nine patients. In majority of
patients more than one nail was involved.
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The most common clinical presentation in our
study was Distal and Lateral Subungual
Onychomycosis which was seen in 69 cases.
Total Dystrophic Onychomycosis was seen in
17 cases, Proximal Subungual
Onychomycosis in 8 cases, candidial
paronychia in 5 cases and White Superficial
Onychomycosis in only one case (Diagram 1).

In our study the most common factor
predisposing to onychomycosis was trauma to
the nails. It was found in 22 patients. In 18
patients we found history of wearing
occlusive foot wears. Other predisposing
factors were excessive sweating, diabetes,
malnutrition and peripheral vascular diseases.
However in 42 patients no associated factors
were observed (Table 3).

In this study we found that majority of (23%)
patients were agricultural workers followed
by housewives (21%).

The 61 samples were found KOH positive,
while the remaining 39 were found negative.
Out of 100 cases 54 cases could be diagnosed

by culture, thus KOH mount found more
sensitive than culture. 46 samples were found
positive by both KOH and culture while 31
samples were negative for both KOH and
culture. 15 samples were positive by KOH
alone 8 samples were positive by culture
alone (Table 4).

Most common pathogenic fungus in our study
was T. rubrum. The other dermatophytes were
T. mentagrophytes, T. verrucosum, T.
schoenlenii and T. tonsurans. We isolated
candida albicans in three cases and candida
krusei in two patients. Non dermatophyte
moulds isolated in this study were Aspergillus
niger,  Aspergillus  terreus, Fusarium
oxysporum, Scopulariopsis brevicaulis and
Scedosporium specie (Table 5).

Onychomycosis is chronic fungal infection of
fingernails and toenails. There has been a
recent increase in the incidence of
onychomycosis. This can be attributed to
various factors like, expanding number of
immunocompromised patients and life style
changes.

Diagram.1
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Fig.1 Distal subungual onychomycosis of great toe
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Table.1 Age and sex distribution of patients

Age groups (years) Male Female Total
0-10 0 01 01
11-20 04 02 06
21-30 13 02 15
31-40 23 12 35
41-50 12 07 19

Above 50 years 19 05 24
Total 71 29 100
Table.2 Nail changes seen in patients
Nail changes No of patients
Discoloration 31
Subungual hyperkeratosis 24
Dystrophy 23
Onycholysis 11
Leukonychia 06
Paronychia 05
Total 100
Table.3 Predisposing factors of onychomycosis
Predisposing factors No of patients
Trauma 22
Occlusive footwears 18
Excessive sweating 10
Diabetes 04
Malnutrition 03
Peripheral vascular diseases 01
No predisposing factor 42
Table.4 Microscopy and culture positivity of specimens
KOH positive KOH negative Total
Culture positive 46 08 54
Culture negative 15 31 46
Total 61 39 100
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Table.5 Details of fungal species isolated

Isolated fungal species Number of isolates Percentage (%)
T. rubrum 26 48.14
T. mentagrophytes 12 22.22
T. verrucosum 03 5.55
T. scoenleinii 01 1.85
T. tonsurans 01 1.85
Fusarium oxysporum 02 3.70
Aspergillus niger 01 1.85
Aspergillus terreus 01 1.85
Scopulariopsis brevicaulis 01 1.85
Scedosporium species 01 1.85
Candida albicans 03 5.55
Candida krusei 02 3.70
Total 54 100
Clinically  suspected 100 cases of  prevalence (20%) of onychomycosis among

onychomycosis were included in this study.
All the age groups and both the sexes were
included in the study.

Our study revealed that incidence of
onychomycosis is increasing with advancing
age and it was found to be commonest in the
age group 31-40 years. In this study 50% of
patients were between 20-40 years, 24%
patients were above 50 years of age and only
1% below 10 years of age. High prevalence
(58.8%) of onychomycosis during the third
decade has also been found in another study
conducted by Adhikari et al., (2009).

Out of the 100 cases of onychomycosis in this
study, 71% were males and 29% were
females. Pradnya Veer et al., (2007) also
reported higher (65%) prevalence of
onychomycosis among males. In contrast
Jorge Lopes et al., (1999) and Bokhari et al.,
(1999) reported higher prevalence among
females.

Onychomycosis was found to be commonest
in agricultural workers (23%), followed by
housewives (21%) and labourers (12%).
Gupta et al., (2009) also reported higher

farmers. Many patients in our study were
from the occupations which involve the work
that predisposes to trauma and injuries. We
found that trauma to the nails was the
commonest predisposing factor (22%). The
importance of trauma as predisposing factor
in onychomyecosis is well established (Table
2).

In present study we found more cases of
fingernail  onychomycosis than toenails.
Various authors have reported high incidence
of onychomycosis in fingernails (Pradnya
Veer et al., 2007; Rigopuoulos et al., 1998).
Multiple nail involvement was seen in
majority of patients.

Dermatophytes were the primary pathogens
(79.6%) isolated in this study which is
comparable with various studies (Pradnya
Veer et al., 2007; Banerjee et al., 1989). In
contrast Rigopoulos et al., (1998) and
Madhuri et al., (2002) reported higher
isolation rate of candida species in their study.
Trichophyton rubrum (48.1%) remains the
most common pathogenic fungus isolated in
our study, in accordance with other studies
(Vinod S at al, 2000; Banerjee et al., 1989).
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Puri D. K et al., (1998) reported Trichophyton
mentagrophytes (50%) as the most common
isolate followed by Trichophyton rubrum.
Candida albicans is reported as the
commonest cause of paronychial
onychomycosis. This is reflected in our study
where three paronychial cases showed
Candida albicans on culture. Previously
regarded as contaminant, yeast is now
increasingly recognized as pathogen in
fingernail onychomycosis (Vinod S et al.,
2000). Non dermatophyte moulds constituted
11.1% of the total cases in this study,
suggesting that they are emerging as
important etiological agents in
onychomycosis. Ramani et al., (1993)
reported 22% incidence of moulds with
Aspergillus being predominantly isolated in
their study (Ramani et al., 1993). The non
dermatophyte moulds virtually damage the
toenails especially which are damaged by
disease or trauma (Andre J et al., 1987). In
our study, we also found that all the non
dermatophyte moulds were isolated from
toenails. Shemer et al., (2009) suggested that
where NDM infection is present in the first
culture, the patient should be re-examined on
next visit and three separate samples should
be taken from the affected nail. If NDM is
confirmed in all three of the cultures taken,
the diagnosis of NDM is considered
established and appropriate treatment can be
started.

Although  onychomycosis is not life
threatening, it can cause a significant negative
impact on the quality of life of infected

patients.  This study highlights that
microbiological confirmation in case of
onychomycosis is essential before the

initiation of antifungal treatment.
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