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Objective To evaluate the correlation between clinical
onychomycosis.

and mycological diagnosis of

Methods It was a cross-sectional observational study carried out in the Department of Dermatology
and Venereology, Ibn Sina Medical College and National Medical College, Dhaka during the
period from January 2014 to December 2015. Total 200 samples were included in this study.
Clinical diagnosis of onychomycosis was confirmed by KOH smear and fungal culture.

Results A total of 200 clinically diagnosed patients of onychomycosis were included in this study.
Out of 200 patients of onychomycosis, total culture positive were 152 (76%). Both KOH and
culture positive were 136 (true positive), KOH-ve but culture positive were 16 (false negative),
KOH-+ve but culture negative were 8 (false positive), both KOH and culture negative were 40 (true
negative). Out of 152 culture positive cases, isolated fungi included Trichophyton mentagrophytes
72 (47%), T. rubrum 64 (42%) and Candida spp. 16 (10%).

Conclusion The study concluded that onychomycosis was predominant among the advance age
with slight female preponderance. DLSO was the most common clinical type. Fingernail
involvement was more common than toenail involvement. Dermatophytes were the common
pathogens.
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Onychomycosis traditionally referred to as
nondermatophytic infection of the nail, is now

Onychomycosis, a common fungal infection of
nail is caused by dermatophytes, yeast and
mould.! It constitutes an important public health
problem because of its rising prevalence and
underdiagnosis  especially in  developing
countries.?
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used as a general term to denote any fungal nail
infection.>** It accounts for upto 50% of nail
disorders and 30% of all superficial fungal
infections of the nails. This may occur as a
primary event or a secondary infection of a
previously diseased or traumatized nail.®”

It can have four major types of clinical
presentations: distal subungual (DLSO), the
most common form of the disease; proximal
subungual (PSO), the most common form found
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in patients with human immunodeficiency virus
infection; superficial white (SWO); and total
dystrophic onychomycosis (TDO).

Onychomycosis, a mycotic infection of the nail
unit, is caused by three groups of fungi, namely
dermatophytes, yeasts, and nondermatophyte
moulds. While the majority of onychomycosis is
caused by dermatophytes (over 90% of cases are
caused by two dermatophytes: Trichophyton
rubrum and T. mentagrophytes), yeasts and non-
dermatophyte moulds are the pathogens in about
7% of fungal nail infections.®® Dermatophytes
account for most (90%) cases of onychomycosis
of the toenails and at least 50% of fingernail
infections. Both dermatophytes and
nondermatophytes, especially Candida albicans,
have been identified as sole etiologic agent of
onychomycosis; however, the incidence of true
mixed infections (caused by dermatophytes plus
nondermatophytes) is difficult to determine
accurately. 0

Fungal cultures are of paramount importance
because the clinical outcome of antifungal
agents varies as to whether the etiological agent
is a dermatophyte, yeast or mould. The
antifungal agents with appropriate spectrum of
activity can only be used if the underlying
fungal pathogen is identified correctly. This
study therefore sought to improve the current
knowledge  of the  clinico-mycological
correlation of onychomycosis.

Methods

It was a cross-sectional observational study
carried out in tertiary level hospital, Dhaka, from
January 2014 to December 2015 on patients
suffering from onychomycosis attending the
Departments of Dermatology and Venereology,
Ibn Sina Medical College and National Medical
College, Dhaka. Total 200 cases were included
in this study. Data were collected by structured

questionnaire. The age, sex, and occupational
status of each patient were recorded. A careful
history was taken from each patient regarding
the presence of nail infection. A thorough
history was obtained and detailed clinical
examination was performed for each of them
regarding the dermatological condition and some
associated comorbidities. Relevant past medical
records were also analyzed, while the patients
were screened for the presence of diabetes and
immunosuppression.

At first the infected nail was washed with
acetone and then was shaved with a blade. The
superficial portion was discarded and sample
was taken from the deep part. The shaved
material was placed on the glass slide, 20%
KOH poured on the material and then covered
with coverslip. The slide was then heated in a
flame for few seconds and examined under
microscope. Culture was done in Sabouraud’s
dextrose-agar media (SDA). Formation of white
to cream coloured powdery colonies were
considered as positive for dermatophytes.
Statistical analysis was performed with SPSS
(Statistical package for social science) for
windows version 20 (Chicago, USA).

Results

The mean age of the patients was 30.97+11.7
years. The majority of patients (40%) was
between 46-60 years of age, followed by age
groups of 16-30 years (28%), 31-45 years 24%
and <15 years (8%). 48% were males and 52%
were females (Table 1).

Of the 200 cases with clinical onychomycosis,
fingernails were affected in 120 (60%), toenails
in 72 (36%), and both fingernails and toenails in
8 (4%) cases.
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Table 1 Demographic and clinical data of patients

(n=200).
N (%)
Age (years)
<15 16 (8)
16-30 56 (28)
31-45 48 (24)
46-60 80 (40)
Sex
Male 96 (48)
Female 104 (52)
Site of onychomycosis
Fingernails 120 (60)
Toenails 72 (36)
Finger & toenails 8 (4)
Clinical type of onychomycosis
Distal and lateral sublingual 108 (54)
Proximal sublingual 48 (24)
White superficial 32 (16)
Total dystrophic 12 (6)

Table 1 Mycologic results of the study population
(n=200).

N (%)
Microscopy
Positive 144 (72)
Negative 56 (28)
Culture
Positive 152 (76)
Negative 48 (24)

Isolated fungi (n=152)
Trichophyton mentagrophytes 72 (47)
T. rubrum 64 (42)
Candida spp. 16 (10)

Table 3 Sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV).

Microscopy
Culture Positive Negative
Positive 136 16
(True positive)  (False negative)
Negative 8 40

(False positive)  (True negative)

Sensitivity: 89.4%, specificity: 83.3%, PPV: 83.3,
NPV: 71%.

The clinical presentation of onychomycosis was
as follows: 108 (54%) presented as DLSO, 48
(24%) cases as PSO, 32 (16%) cases SWO and
12 (6%) cases with TDO (Table 2).

Of the 200 patients with clinical onychomycosis,
culture positivity was seen in 152 (76%). Of the

200 patients, 144 (72%) were KOH positive and
56 (28%) were KOH negative. Table shows
Trichophyton mentagrophytes was 72 (47%), T.
rubrum was 64(42%), Candida spp. was 16
(10%).

Table 3 shows the sensitivity, specificity,
positive predictive value (PPV) and negative
predictive value (NPV) of KOH microscopy
against mycologic culture.

Discussion

Onychomyecosis is a chronic mycotic infection
of fingernails and toenails that affects the quality
of life in a significant proportion. There has been
a recent increase in the incidence, as well as, the
spectrum of causative pathogens associated with
onychomyecosis. This increase in the incidence
can be attributed to various factors like aging
population, an ever expanding number of
immunocompromised patients and life style
practices. Onychomycosis occurs worldwide and
appears to be a variable entity presenting in
different forms in different parts of the world
with every country and every region of country
having its own characteristics of presentation.*

The mean age of the patients was 30.97+11.70
years. Most number of patients (40%) was
between 46-60 years of age, followed by age
groups of 16-30 years (28%), 31-45 years 24%
and <15 years (8%). This finding is consistent
with Grag et al.** which was 29.40 + 13.61 years
age. Another Gelotar et al.** study found the
mean age of the patients was 36.42 years. They
found most numbers of patients (42.22%) were
between 31-40 years of age, followed by an even
distribution between the age groups of 21-30
years (26.67%) and 41-50 years (26.67%). This
could be attributed to the fact that
onychomycosis may be considered a cosmetic
problem by the younger patients who are more
conscious of their appearance, who come
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forward for therapy. This increased incidence in
younger population could also be because of
their exposure to occupation related trauma,
predisposing them to onychomycosis.

In the present study, females (52%) were more
commonly affected than males (48%), which is
consistent with the studies of Adhikari et al.*®
Neupane et al.®, whereas Bokhari et al.”
reported higher prevalence in females (72%).
Higher incidence of onychomycosis in females
may be attributed to more exposure to kitchen
physical activity.

Another study by Sanjiv et al.”® reported higher
isolation rate among males (68.8%) than females
(31.2%). Higher isolation rate in males might be
contributed to the fact that they are more
exposed to outdoor with greater physical
activity.

In this study the isolation rate of onychomycosis
was found to be 76%. This study was in
concordance with a study from India* which
showed an isolation rate of 60% while studies
from Banglore® and Dhaka® reported a lower
isolation rate of 29% and 20%. The fact that not
all patients affected by onychomycosis seek
medical attention can also explain the difference
in prevalence of onychomycosis observed
worldwide.

The positive culture rate in onychomycosis
varies from 41.2% to 72.0%*# and it was found
to be 54% in this study. The variation in the
figures quoted for the percentage of culture
positive depends upon the different laboratory
techniques used.

This may be due to increased exposure to wet
work in females, as most of them were
housewives.  Onychomycosis  was  most
commonly seen in house wives (42%), followed
by businessmen (18%), student (16%), service

holder (10%), other (14%), which is comparable
with the study of Veer et al.® whereas Neupane
et al.® reported that students were more
commonly affected (31.3%) followed by
housewives (28.5%). High prevalence in student
and businessmen may be due to increased
outdoor physical activity and increased exposure
to wet work, respectively. The higher incidence
among the students may be due to the wearing of
occlusive shoes throughout daytime. In a study
conducted in Eastern Nepal, the study
population mainly constituted of farmers.? This
difference observed could be due to the
difference in sampling population as this study
was based in Dhaka, which is the capital city
where young populations may have been
concentrated for higher education. Housewives
had predominated in the study conducted by
Jesudanam et al.*?

In our study, onychomycosis was more
frequently observed in fingernails (60%),
followed by toenails (36%) which is consistent
with a study from India.* Toenail infection
(66.6%) was commoner in males, while
fingernail infection (60%) was common in
females. This may be due to increased exposure
to outside work in males and exposure to
household works in female.

DLSO was the commonest presentation of
onychomycosis which accounted for 54% cases
in the present study as observed Lim et al.?
Bokhari et al.*” also reported DLSO as the most
common manifestation of fungal infection.

This study found of the 200 cases with clinical
onychomycosis, fingernails were affected in 120
(60%), toenails in 72 (36%), and both fingernails
and toenails in 8 (4%) cases. This findings
consisted with Agarwall et al.? which was 62%
were fingernail and 34% were toenails and 4%
were both fingernails and toenails. This study
demonstrated a greater involvement of
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fingernails compared to toenails. This finding is
comparable with Bokhari et al.*” and Lim et al.?
The increase in fingernail involvement may be
because of increased incidence of occupation
related trauma or the fingernail infection is more
likely than toenail infection to arouse patients
concern driving them to seek medical attention.

This study shows range of duration of the
disease was between 1 to 8 months. Majority of
them (46%) had the disease of more than 6
months, which was similar to the findings of
other studies.'?** Another study Khondker et al.®
showed range of duration of the disease was
between 2 to 72 months. All patients had the
disease of less than 12 months of the patients
had involved in wet works, e.g. kitchen work,
washing of cloths.

Conclusion

The study concluded that onychomycosis was
predominant among the advance age with slight
female preponderance. DLSO was the most
common clinical type. Fingernail involvement
was more common than toenail involvement.
Future studies must include economical support,
then large sample size could be ensured and
study finding would be more reliable. There is a
great need of epidemiological studies also, with
sufficient follow-up, systematic reviews and
meta-analyses on this issue. It is recommended
that a longer study from a more representable
population covering wider geographical areas,
preferably by including non-dermatology out
patients, could reinforce or remodulate the true
picture of this fairly common condition.
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