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Abstract
Introduction: Superficial mycoses (SM) are common in tropical countries.

Objective: This study aimed to investigate SM in a group of patients attending the dermatology
clinic at the Teaching Hospital, Kurunegala, Sri Lanka.

Methods: The study included 125 clinically diagnosed SM patients who visited the dermatology
clinic for the first time from December 2014 to March 2015. Demographic data of the
participants were recorded using an interviewer administered questionnaire. Suitable samples
were examined using the light microscope after 10-20% KOH digestion and were cultured on
Sabouraud’s dextrose agar. Fungi were identified on microscopic and macroscopic features.

Results: The study population consisted of 47(37.6%) males and 78(62.4%) females with the
highest number of patients (27; 21.6%) in the 50-59-year age group. Onychomycosis (47; 37.6%)
was the commonest clinical presentation followed by pityriasis versicolor (37; 29.6%), tinea
corporis (21;16.8%) and cutaneous candidiasis (8; 6.4%).

Direct microscopy was positive in 82 (65.6%) samples. Out of 90 cultured samples, 46 (51.1%)
produced significant growth. Malassezia (35) was the commonest identified aetiology followed
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by dermatophytes (25), Candida (16) and non-dermatophyte molds (10). Among dermatophytes,
Trycophyton mentagrophytes 7 (35%) and Trycophyton rubrum 7 (35%) were isolated in higher
numbers.

Conclusions: SM were common among females in the 50-59-year age group. Onychomycosis
and pityriasis versicolor were the commonest clinical presentations. Malassezia species
(identified by direct microscopy only) was the commonest aetiology for SM followed by
dermatophytes. The leading dermatophytes isolated in this study were T. mentagrophytes and T.
rubrum.

Keywords: Superficial mycoses, dermatophytes, nondermatophyte molds, Candida, pityriasis versicolor,
onychomycosis

Introduction

Superficial mycoses (SM) represent a substantial amount of global skin diseases. Approximately
20-25% of the world population suffers from SM and the incidence is rising continuously.!?
Listed as the fourth commonest disease globally in man®, SM seems to be highly prevalent
among people living in tropical countries including Sri Lanka as highlighted by several
investigators.*®

Treatment of SM usually commences upon clinical diagnosis rather than mycological evidence,
due to the shortage of facilities in many hospitals in Sri Lanka.**>® Comprehensive studies on SM
in Sri Lanka are limited despite the increased disease prevalence and data on SM in the country
is insufficient.*® Understanding the aetiology and clinical presentation of SM helps early
diagnoses and proper management of patients in community settings.®!° This study aimed to
investigate the aetiology and clinical presentations of SM in a group of patients attending the
dermatology clinic, Teaching Hospital, Kurunegala, Sri Lanka.

Methods

Study population

A descriptive, prospective study was carried out on all the patients who were clinically
diagnosed with SM at their first visit to the dermatology clinic from December 2014 to March
2015 at the Teaching Hospital, Kurunegala. Non-consenting patients or those who had been
treated with antifungals (oral or topical) within the last three months were excluded. Informed
written consent was obtained from the participants or parents/ guardians prior to data and sample
collection.

Data and sample collection

Demographic data of the participants were recorded using an interviewer administered
questionnaire and the samples were collected and transported as described.*>%12 In summary,
skin samples were obtained by scraping the most active outer layer of the lesion after cleaning
with 70% alcohol with a blunt sterile scalpel. Full thickness of the affected nails was cut with
sterile scissors and subungual debris and discolored, brittle or dystrophic nails were scraped
using a sterile scalpel after cleaning the affected area with 70% alcohol. Infected hair was
removed with intact root using sterile forceps and the scalp was scraped with a sterile blunt
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scalpel. Two swabs were collected from painful infected lesions in toe web interdigital spaces
and palms where scraping was not feasible.

Direct microscopy

All specimens were subjected to direct microscopy for fungal elements following 10% KOH
(20% for nail samples) digestion. A portion of the scrapings was transferred to a clean slide and
1-2 drops of KOH were added and covered with a sterile glass cover slip. The slide was kept at
room temperature for 30 min or more to allow digestion of keratin, following which a cover slip
was pressed down to make a thin layer of the specimen and examined under x10 and x40
magnifications. With swabs, one was used for Gram staining and KOH smear preparation and
the other was used for culture.

Culture

All samples except those that were direct microscopy positive for Malassezia species were
cultured on Sabouraud's dextrose agar (SDA) containing chloramphenicol alone and SDA
containing both chloramphenicol and cyclohexamide. Cultures were incubated at 26 °C and were
examined every other day for any growth up to 3 weeks before they were discarded.

In case of doubtful identification, a slide culture was performed. Microscopic examination of
culture positive isolates was done by preparation of lactophenol cotton blue mounts.

Fungal identification

Fungal isolates were identified by macroscopic features such as colony characteristics, including
morphology, colour, texture, rate of growth, and diffusible pigments and microscopic features,
including macroconidia, microconidia, and spiral hyphae.**# Culture positive non-dermatophyte
molds (NDM) which were not observed under direct microscopy were considered as non-
significant growths due to the high possibility of contamination.*®!415 Presence of Malassezia
species was confirmed by direct microscopy of the KOH smear that yielded short, broad,
unbranched hyphae with yeast cells.

Data analysis
Demographic data, clinical and mycological findings were analysed using descriptive statistics
and presented with frequencies and proportions.

Results

Demographic data

Of the 125 patients, 47(37.6%) were males and 78(62.4%) females with a male to female ratio of
1:1.7. The age of the patients ranged from 2-73 years with a median age of 44 years. The
majority of patients were within the age group of 50-59 years (N=27). SM was less common at
the extremes of age (<10 and >70 years) (Figure.l).

Clinical diagnosis
Clinical diagnosis of 125 SM patients included 8 clinical entities as shown in Table.1.
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Figure 1. Age distribution of the study participants

Table 1. Results of direct microscopy and culture of SM samples in
relation to clinical diagnosis

Clinical diagnosis No % No of % No of %
of DM culture

cases positive positive
Onychomycosis 47 | 37.6 25 53.2 25 53.2
Pytriasis versicolor 37 | 29.6 35 94.6 00 00
Tinea corporis 21 | 16.8 10 47.6 11 52.4
Cutaneous 08 6.4 08 100 08 100
candidiasis
Tinea capitis 05 4.0 01 20 00 00
Tinea cruris 04 3.2 03 75 01 25
Tinea pedis 02 1.6 00 00 01 50
Tinea manuum 01 0.8 00 00 00 00
Total 125 | 100 82 65.6 46 51.1

Mycological diagnosis

From the total 125 samples, 82 (65.6%) became DM positive. Of them, 35 were identified as
pityriasis versicolor. The remaining 90 samples were cultured, of which 46 (51.1%) yielded
significant growth.

Specific aetiological agents identified from the culture were categorized as dermatophytes, non-

dermatophyte molds (NDM) and Candida species. Six species were identified from the 25
dermatophyte isolates (Table 2).
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Table 2. Dermatophytes isolated from the SM patients

Dermatophyte species Number of isolates
Trycophyton mentagrophytes 07
Trycophyton rubrum 07
Trycophyton violaceum 01
Epidermophyton floccosum 02
Microsporum gypseum 02
Microsporum canis 01
Identified only with DM* 05

Total 25

*These samples showed typical dermatophyte appearance on direct
microscopy. However, culture yielded no growth.

x - .' . >

Figure 2. Typical DM features of dermatophytes. Figure 3. Microscopic appearance of T.
Note smooth, undulating, branching and septate mentagrophytes in lactophenol cotton blue smear
hyphal filaments with arthroconidiospores preparation. Note the presence of spiral hyphae (H) and
(arrowed). multicellular, septate, club-shaped macroconidia (C)

There were five samples that showed typical
direct microscopic features of dermatophytes
as shown in Figure 2 with a negative culture.
Trycophyton mentagrophytes (Figure 3) and
Trycophyton rubrum (Figure 4)

were identified as predominant isolates.

Figure 4. Microscopic appearance of
dermatophytes in lactophenol cotton blue smear
preparation of T. rubrum. Note the presence of tear
drop shaped microconidia (C)
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There were 10 isolates of NDM which were both DM and culture positive. They included
Fusarium species (6) Aspergillus flavus (2) and Aspergillus niger (2). There were 16 Candida
isolates.

Clinical vs. mycological diagnosis

Although there were 47 cases of clinically diagnosed onychomycosis, only 30 (63.8%) were
confirmed mycologically. Onychomycosis was caused by three main aetiological agents
including dermatophytes (12; 40%) NDM (10; 33%) and Candida (08; 27%).

From the 37 patients with clinically suspected pityriasis versicolor (PV), 35 (94.6%) were
laboratory confirmed by DM.

Of 21 patients clinically diagnosed with tinea
corporis, 13 (61.9%) were confirmed
mycologically. According to culture
findings, T. rubrum was the commonest

5 (45.5%) followed by T. mentagrophytes

4 (36.4%) while M. gypsiumand T.
violaceum were cultured one isolate each.

From five patients clinically diagnosed as
tinea capitis, only one had mycological
evidence of dermatophyte infection. This
patient had a kerion (Figure 5) which showed
characteristic endothrix infection confirmed
by DM though its culture was negative.
There were 8 patients who were diagnosed
clinically as superficial candidiasis and all
were both DM and culture positive. Notably,
five (62.5%) of the patients with superficial candidiasis were females.

Figure 5. Clinical appearance of a "kerion™ lesion
found in the study with characteristic boggy
erythematous mass with localized alopecia

Discussion

There are only a few studies published on the aetiology and clinical presentation of SM in Sri
Lanka. When the demographic data of this study sample was considered, nearly 62% of SM
patients were females which indicate a female preponderance for SM (male to female ratio of
1:1.7). Our observation of female preponderance of SM may be because the majority of the rural
female population are involved in farming, gardening and domestic wet work that promote
fungal infections. Furthermore, traditional clothing of Sri Lankan females (sarees and wrap-
arounds) may contribute to colonisation by fungi like dermatophytes and Candida due to
accumulation of sweat and moisture in the body.* On the other hand, females are more concerned
about éEhe cosmetic effects of superficial skin lesions and may seek treatment more often than
males.

Nearly 70% of the SM patients in this sample were in the 40-69-year age group with the highest
number of patients in the 50-59-year range. The proportions in extremes of age were relatively
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low (Figure 1). This could be due to the increased physical activities and high chance of
environmental exposure in adults which predispose them to SM.217

This study showed that 65.6% (82/125) samples were DM positive which is comparable with
Bhavsar, et al.!” and Jha & Murthy*® who reported 68% and 72% DM positivity. However, a
lower proportions of DM positivity (53% and 38%) were reported by Ellabib & Khalifa!® and
Lyngdoh, et al.?® This type of variation in DM positivity could be a result of varying skills
involved in sample collection and microscopic examination that may differ from place to place.

The culture positivity rate in our study was 51.1% (46/90), corroborating some other studies.
51419 However, Jha & Murthy®® reported higher culture positivity rate (65%) while some
investigators!#1"2° reported lower culture positivity rates (20%-37%). The method of culture, use
of selective culture media and the skills involved in sample collection may contribute to these
variations.8

Interestingly, there were 5 samples which showed typical DM appearance of dermatophyte
infections but yielded no growth. This could be due to non-viability of fungus before inoculation
or prior antifungal treatment which inhibits growth. Also, there were 9 samples that yielded
dermatophyte growth but their DM were negative. This could be due to the presence of the
inactive, sporulating phase of fungi during examination which is difficult to visualise
microscopically but are able to grow in favorable culture media. These findings agree with other
studies conducted locally>” and abroad’2° that have emphasised the importance of performing
both culture and DM for diagnosis of SM.

Considering the pathogens isolated on culture in the present study, dermatophytes (n=20) were
predominant followed by Candida (n=16) and NDM (n=10). These findings support previous
investigations which reported dermatophytes as the leading cause for SM.14>1* Nevertheless, a
recent ten-year retrospective study performed by Jayasekara, et al.?! to evaluate fungal pathogens
isolated from skin, hair and nail samples received at the Department of Mycology, Medical
Research Institute, Sri Lanka, reported higher numbers of Fusarium spp. and Candida spp. than
dermatophytes. It is important to note that the Medical Research Institute generally receives
fewer samples annually than the major hospitals® which are predominantly from patients who
were nonresponsive to empirical treatment at peripheral dermatology clinics. Hence, the above
finding may not be comparable with the data from hospital settings like ours.

The most common dermatophyte infection in our study was tinea corporis which is consistent
with many other Sri Lankan*® as well as overseas studies.'*'"® The main etiological agent for
tinea corporis in this study was T. rubrum which is comparable with some prior studies.**’
However, M. gypsium has been identified as the predominant pathogen for tinea corporis in
children in an earlier Sri Lankan study.® This discrepancy may have been caused by the
differences in life styles, socioeconomic conditions and the geographical locations of the study
populations.

Patients with tinea capitis were remarkably low in the current study resembling findings of some

other local studies.*>"??> The low incidence of tinea capitis may be because dermatophytes
responsible for tinea capitis, like T. schonleinii, T. soundense and M. audounii are uncommon in
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Sri Lanka.* In addition, the Sri Lankan custom of frequent bathing using soap, as well as
application of hair oil may reduce the incidence of tinea capitis in Sri Lankans.%?2

This study identified only a few patients with tinea pedis confirming previous studies.*> The low
number of patients with tinea pedis may be because many rural Sri Lankans do not use foot wear
or that they use open foot wear which reduces the chances of fungal growth and infection.
Further studies are necessary to confirm the above hypothesis.

When the overall results of dermatophytes in specimens taken from patients with SM are taken
into account, both T. mentagrophytes and T. rubrum were equally prevalent in our study. In
contrast, Attapattu* reported T. rubrum as the primary dermatophyte responsible for SM.
However, Perera & Perera® isolated M. gypsium as the leading pathogen followed by T. rubrum
in a Sri Lankan paediatric population. Another study done by Bhatia & Sharma'? showed T.
mentagrophytes as the predominant dermatophyte followed by T. rubrum. It is likely that both T.
mentagrophytes and T. rubrum are important dermatophytes with regard to SM in our study
population.

There were 47 (38%) patients who had clinical features of onychomycosis in our study.
However, only 30 patients (30/47; 63.8%) were mycologically confirmed. These findings are in
accordance with Ranawaka, et al® who showed a 66.4% mycological confirmation rate in
onychomycosis. Differences in clinical and mycological diagnosis of onychomycosis may occur
due to various factors. Onychomycosis may mimic other nail conditions like chronic paronychia,
viral warts, chronic dermatitis, lichen planus, psoriasis, or repeated nail trauma.?

Considering aetiological agents for onychomycosis, dermatophytes were the leading cause
followed by NDM and Candida in this study. Some local studies however have previously
identified NDM as the major cause of onychomycosis.® Dermatophytes causing onychomycosis
in our study were T. mentagrophytes (5/12) followed by T. rubrum (3/12) highlighting their
importance in this study population. The commonest NDM identified in our patients with
onychomycosis were Fusarium species in contrast to some other studies which suggested
Aspergillus species as the predominant NDM.”® Fusarium species have also been recognized as
the commonest NDM associated with onychomycosis in the USA.?* It is possible that both
Fusarium species and Aspergillus species are important NDM causing onychomycosis.

PV has been previously reported as the leading SM in the Sri Lankan population.* In the present
study too, Malassezia species was the main aetiological agent for SM as identified by direct
microscopy (35/37; 94.6%). The high DM positivity among clinically diagnosed PV reflects the
importance of specific clinical characteristics such as hypo or hyperpigmented scaly lesions of
the skin affected by PV.1®2> DM alone may therefore be sufficient for routine diagnosis of PV
rather than fungal culture.

There were 8 (6.4%) patients clinically diagnosed with cutaneous candidiasis and the laboratory
confirmation was 100% in this study; possibly due to the typical appearance of the lesions and
affected body sites that helped precise clinical diagnosis. There were more females (5; 62.5%)
than males (3; 37.5%) among the patients affected by cutaneous candidiasis in our study,
supporting findings reported previously.®
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Conclusions

In conclusion, SM was common among females and those who were in the 50-59 year age group
in the current study population. Onychomycosis and PV were the most common clinical
presentations. Malassezia species was the predominant etiological agent followed by
dermatophytes, Candida and NDM. T. mentagrophytes and T. rubrum were the leading
dermatophytes identified. Direct microscopy alone seems to be sufficient for routine diagnosis of

PV in local settings.
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