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ABSTRACT

Aims and objectives: The etiological spectrum of any superficial mycosis is
largely dependent on the flora in the immediate environment of the individual.
It is influenced by the geographic, climatic and occupational factors. The study
is basically to formulate baseline data for the species prevalence of various
dermatophytes in patients with onychomycosis attending the Central Referral
Hospital, Gangtok, Sikkim. Materials and Methods: Thirty-four clinically
suspected cases of onychomycosis were subjected to mycological studies.
Results: Thirty-two (94.12%) cases were positive for fungal elements by direct
microscopy and 28 (82.35%) by culture. Young adults in the age group of 21-30
years were mainly affected. The male:female ratio was 1.125:1. Dermatophytes
were isolated in 18 cases (64.29%). Trichophyton tonsurans (44.44%) was
the most common isolate followed by T. mentagrophytes (22.22%), T. rubrum
(11.11%), T. verrucosum (11.11%) and Microsporum audouinii (11.11%). Apart
from dermatophytes, Aspergillus niger (21.43%) and Penicillium marneffei
(14.28%) were also isolated. Conclusion: Dermatophytes, mainly T. tonsurans,
as well as moulds other than dermatophytes were isolated from onychomycosis
patients in Gangtok, Sikkim.

KEY WORDS: Dermatophytes, Gangtok, onychomycosis

DOI: 10.4103/0377-4929.48915

INTRODUCTION

Onychomycosis refers to fungal infection of the nails with various etiological agents,
involving dermatophytes, yeasts and non-dermatophytic moulds (NDM). It represents
18.4% of the onychopathies and about 30% of the mycotic cutaneous infections.™
Dermatophytes, especially Trichophyton rubrum, are the most frequently implicated
causative agents in onychomycosis. Previously regarded as contaminants, yeasts are
now increasingly recognized as pathogens in finger nail infections, as are some moulds.®?

Onychomycosis is a common nail disorder that has a substantial impact on the patients
quality of life. Diagnosis is made through clinical presentation, potassium hydroxide
preparations and culture of tissue/nail samples.®!

The spectrum of dermatophytes isolated from skin lesions had changed in the last 70 years.
Before the Second World War in Germany, Microsporum audouinii and Epidermophyton
floccosum ranked the first, whereas T. rubrum is the most common dermatophyte
since the fifties of the last century, accounting for 80-90% of the strains, followed by
T. mentagrophytes. This evolution is typical for Central and North Europe and it needs to
be connected with the increase in the incidence of Tinea pedis. In contrast, in
Southern Europe and in Arabic countries, zoophilic dermatophytes, such as M. canis or
T. verrucosum, are the most frequently isolated. In Europe, especially in the Mediterranean
countries, the incidence of M. canis infection has strongly increased during the recent

years and this dermatophyte is now
the most prevalent in Tinea capitis in
children. An analysis of the frequency
and distribution of Tinea pedis in different
occupations and leisure-time activities as
well as the routes of infection are reported.
The spreading of this disease in most
developed countries of the world represents
a considerable economic problem because
it was accompanied by a parallel increase
in the frequency of onychomycosis, which
implies, as Tinea pedis, large financial
charges. In poor, developing countries,
mycoses appear endemically, primarily
with children, and their treatment often
fails because of the lack of efficient
antifungal agents.™

A high rate of false-negative dermatophyte
detection is observed when common
laboratory methods are used. These
methods include microscopic observation
of potassium hydroxide-digested nail
clippings and culture methods using
agar-based media supplemented with
cycloheximide, chloramphenicol and
gentamicin to isolate dermatophytes.
Microscopic detection methods that use
calcofluor white staining or periodic acid-
Schiff staining may also be substituted
for and have previously been reported
to be more sensitive than potassium
hydroxide-digested nail clippings. DNA
protocol is an alternative method for
detecting Trichophyton infections. When
this protocol is used, the presence of
T. rubrum DNA is directly detected.
However, the viability of the dermatophyte
is not addressed and further methods need
to be developed for the detection of viable
T. rubrum directly from nail samples.?!

Onychomycosis is an important public
health problem because of the increase
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in immunosuppressive states. Large-scale studies in India are
scarce and so the baseline incidence of onychomycosis is not
firmly established.®

The etiological spectrum of any superficial mycosis is largely
dependent on the flora in the immediate environment of the
individual. It is influenced by the geographic, climatic and
occupational factors. The present study was conducted with
the object to formulate baseline data on etiological agents of
onychomycosis in Gangtok.

MATERIALS AND METHODS

A total of 34 clinically suspected cases of dermatophytosis
attending the dermatology outpatient department of the Central
Referral Hospital, Tadong, Gangtok, during a 2-year period were
studied.

A detailed clinical history with particular emphasis on history
of trauma, infections, occupation, diabetes mellitus and personal
habits were taken. Nail clippings were collected and subjected
to mycological study both by direct microscopy in 20% KOH
solution and culture on Sabouraud’s dextrose agar medium and
Dermatophyte test medium with chloramphenicol (0.05mg/mL)
and cycloheximide (0.5mg/mL). The media were incubated at
25 and 37°C for a minimum period of 3 weeks. Fungal species
were identified on the basis of cultural characteristics, pigment
production, microscopic examination in lactophenol cotton blue
preparation and slide culture (wherever necessary).

RESULTS

The maximum number of patients was found in the age group of
21-30 years (20/30; 58.82%). There were 18 males (52.94%) and
16 females (47.06%), the male to female ratio being 1.125:1.

Finger nails were involved in 14 cases (41.18%) and toe nails were
involved in 20 cases (58.82%) [Table 1]. Both toe and finger nail
involvements were not noticed in the same patient. Big toe nail
was the most common toe nail involved and it was seen in 11 cases
(55%). Of 34 patients, 32 (94.12%) cases were positive for fungal
elements by direct microscopy and 28 (82.35%) by culture [Table
2]. Of 28 isolated fungi, 18 (64.29%) isolates were identified as
dermatophytes. Trichophyton species and Microsporum species
were isolated. T. tonsurans was the most common species isolated
(44.44%)), followed by T. mentagrophytes (22.22%), T. rubrum
(11.11%) and T. verrucosum (11.11%) and M. audouinii (11.11%).
Apart from dermatophytes, we also isolated Aspergillus niger
(21.43%) and Penicillium marneffei (14.29%) cases. We did not
get a single case of onychomycosis due to Candida spp.

DISCUSSION

In our study, T. tonsurans was the most common species
isolated (44.44%), followed by T. mentagrophytes (22.22%),

Table 1: Total number of nail samples collected

Male (%) Female (%)  Finger nails (%)  Toe nails (%)  Total cases
18 (52.94) 16 (47.06) 14 (41.18) 20 (58.82) 34
Table 2: KOH mount and fungal culture results
KOH positive KOH negative Culture positive (%) Culture
(%) (%) negative (%)
32(94.12) 2(5.88) 28 (82.35) 6(17.65)
Dermatophytes Moulds
18 (64.29) 10 (35.71)
T. tonsurans A. niger
8 (44.44) 6(21.43)
T. mentagrophytes P. marneffei
4(22.22) 4(14.29)
T. rubrum
2(11.11)
T. verrucosum
2(11.11)
M. audouinii
2(11.11)

T. rubrum (11.11%), T. verrucosum (11.11%) and M. audouinii
(11.11%), although T. rubrum is the most common dermatophyte
in other studies followed by T. tonsurans.8 Recently, there
had been a noticeable worldwide increase in the incidence of
onychomycosis. This has been related to a variety of etiologic
factors, including the rise in immunocompromised patients, an
aging worldwide population and a rise in environmental risk
factors secondary to life style changes.™

The prevalence of onychomycosis has been reported to increase
with advancing age. Fifteen to 20% of the occurrence is found in
patients aged 40-60 years and the incidence rises in those over
60 years of age. In the present study, 20 (58.82%) patients were
within the 21-30 years age group. Similarly, a high prevalence of
onychomycosis in the younger age group was found in another
study conducted in Banglore.”) This increased incidence in
the younger population could be because they are more often
exposed to occupation-related trauma, predisposing them to
onychomycosis. They may also be cosmetic conscious than the
older age group.

Various studies have shown no sex differences.” In our study
also there was no sex difference.

Like in other studies.!! we also found a high incidence of
onychomycosis of the toe nail. In the present study, the big toe nail
was the most common toe nail involved. This is in agreement with
other studies,®®% possibly because of its greater size predisposing
to increased trauma.

Our study revealed a mycological positivity of 94.12% on direct
microscopic examination. Other studies had reported a mycologic
positivity of 63.3%-82.82%!" in clinically suspected cases of
onychomycosis. A 70% incidence of dermatophytes, especially
T. rubrum in the culture-positive cases, has been reported by
some authors.**2 The percentage of dermatophytes isolated in

INDIAN JOURNAL OF PATHOLOGY AND MICROBIOLOGY -

52(2), ApriL-June 2009 195



[Downloaded free from http://www.ijpmonline.org on Thursday, September 10, 2020, IP: 14.139.206.50]

Adhikari, et al.; Clinico-etiologic correlates of onychomycosis

our study was close to these studies (82.35%), but we differ from
these studies in that we isolated mainly T. tonsurans. We also
isolated A. niger in 21.43% of the culture-positive cases and
P. merneffei in 14.29% of the culture-positive cases. A.
niger has been isolated in other studies. A. niger may not be
significant as these organisms are ubiquitous in nature and
are common contaminants in cultures.!® Candida albicans
is reported as the most common cause of paronychial
onychomycosis,* but, in our study, we did not isolate C.
albicans.

Another prospective study in New Delhi revealed the incidence of
onychomycosis mostly in men aged 21-30 years, like in our study.
But, species prevalence was quite different. They found T. rubrum
and T. mentagrophytes as the main causative dermatophytes,
whereas T. tonsurans was the most common species isolated,
followed by T. mentagrophytes in our study. !

In our neighboring state, Assam, in North-Eastern India,
two cases of onychomycosis in green tea leaf pluckers
was caused by Scytalidium dimidiatum, a dematiaceous
NDM, which was clinically indistinguishable from
that caused by dermatophytes and responded poorly to
antifungals.®®

In our neighboring country, Nepal, onychomycosis commonly
affected the age group of 21-40 years, similar to our study.
T. mentagrophytes (28.8%) was the most common pathogen
isolated followed by T. rubrum (21.2%), T. tonsurans
(11.5%), C. albicans (11.5%), Trichospron beigelii, (9.6%),
Epidermophyton floccosum (7.7%), T. violaceum (5.8%), and
A. flavus (3.9%).127

In a study in Central India, T. rubrum and C. albicans were the
major pathogens.™®

In another cross-sectional study in New Delhi, T. mentagrophytes
was the most common isolate.™”

Candida wasthe most common pathogen, followed by dermatophytes
[T. rubrum (31%), T. violaceum (5%), T. mentagrophytes (4%),
T. tonsurans (2%) and E. floccosum (1%)].2%

In the study on human immunodeficiency virus patients in
Mumbai, NDM were the predominant causative organisms. Of
the 13 positive dermatophyte cultures, T. rubrum was isolated
on 11 and T. mentagrophytes on two cultures.?!

Dermatophytes and yeast (C. albicans) were isolated in 40.8%
each of the cultured nail specimens while NDM were cultured
in 18.6% of the samples. Various dermatophytes cultured were
T. rubrum (32.6%), T. mentagrophytes (6.1%) and T. verrucosum
(2.1%), respectively. Aspergillus spp. (6.1%) was the most
commonly isolated NDM while other detected molds were
Acremonium spp, Fusarium spp, Scopulariopsis spp, Curvularia
spp and P. marneffei.l??

CONCLUSIONS

The findings of the research indicated that onychomycosis is
an important health problem in Sikkim with a difference in the
etiological agent from the rest of India, as T. tonsurans was the
most common species isolated.

LIMITATIONS OF THE STUDY

This study was carried out as part of the M.Sc. program and
could not be developed and followed-up later to understand the
reason behind this disparity as the resource was limited with no
funding authority.

RECOMMENDATIONS

Given the findings in the present study, the following
recommendations are made:

Health education

The health education system needs to improve knowledge
about onychomycosis among the people by means of improving
educational tools, preferably based on audiovisual techniques.

Removal of myths and misconceptions
Making people aware of recent findings to motivate the general public
on clearing the myths and misconceptions about onychomycosis.

Provision of better facilities

Provision of better facilities in health care facilities and spreading
awareness about the advantages of better diagnosis could be a
motivating factor.
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