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Introduction     
Dermatophytes are keratinophilic hyaline molds 
that can cause disease in keratinized tissues 
 like hair, skin, and nail (1). The members of  
this dermatophytic group include Trichophyton, 
Microsporum and Epidermophyton (2). Based 
on the reservoir and route of transmission, 
dermatophytes may be of anthropophilic 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(human), zoophilic (animals), or geophilic (soil) 
origin. These organisms are named according 
to the affected body site: Tinea capitis (head), 
T. corporis (trunk), T. cruris (perianal area), 
T. pedis (foot and interdigital area), and  
T. unguium (nail) (3). The most common 
etiological agents are Trichophyton rubrum, T. 
mentagraphytes, T. interdigitale, T. tonsurans, 
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Dermatophytosis in Bhairahawa, Nepal: Prevalence and 
Resistance Pattern of Dermatophyte Species 

ORIG INAL  AR TIC L E              OPE N A CCES S  

Introduction: Dermatophytosis is colonization by dermatophytic fungus of the keratinized tissues like hair, nails and 
skin. They are considered important as a public health problem. The study was aimed to isolate, identify, and detect 
the in-vitro antifungal sensitivity pattern of various dermatophytes isolates from clinically diagnosed cases of 
dermatophytosis. 
Materials and Methods: One hundred and sixty patients of all age group and both sexes and clinically diagnosed 
with dermatophytosis were recruited in this study. The specimens included skin scales, hair pluckings and nail 
clippings. Identification and isolation were done by microscopic examination, culture and biochemical analysis. 
Results: Dermatophytosis was more common in males (60.62%) than females (39.37%). Tinea corporis (31.25%) was 
the most common clinical presentation followed by Tinea faciei (25%). Trichophyton rubrum (36.19%) was the most 
common isolate followed by Trichophyton mentagrophytes (15.23%). Out of four antifungal drugs used, fluconazole 
was found most resistant while Itraconazole was most effective drug. 
Conclusion: The epidemiology of dermatophyte infections may change with time. Antifungal susceptibility testing 
will aid the clinician in initiating prompt and appropriate antifungal therapy and prevent emergence of resistance. 
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and Microsporum canis. T. rubrum is the most 
frequently isolated agent in clinics (1). Nepal is 
such a country where a wide variation in 
climate, socio - economic status, religion and 
customs is quite prevalent in different parts  
of the country. In developing countries, other 
than hot and humid climatic conditions, low 
hygiene, poor access to water, overcrowding 
contact also plays significant etiological role for 
dermatophytosis (4-9). 
  Treatment options for dermatophytosis are 
topical as well as systemic antifungal drugs.  
But during course of time dermatophytes have 
also evolved drug resistance for single as  
well as multiple drug simultaneously. Studies 
conducted worldwide show that resistance 
among dermatophytes is not uncommon (10, 
11). Due to high temperature and increased 
humidity, there are increased cases of dermato 
phytosis and other fungal infections especially 
in terrain and hilly region of Western Nepal. 
Since there was increased incidence of drug 
resistance observed over a period of time to 
the antimycotic drugs commonly used for 
the treatment i.e., fluconazole, terbinafine  
and clotrimazole, the need for testing of 
antifungal susceptibilities of dermatophytes has 
become apparent. Recently CLSI (Clinical and 
Laboratory Standards Institute) has approved a 
micro broth dilution method for antifungal 
susceptibility testing of molds, but these tests 
are cumbersome and difficult to be performed 
in routine laboratory setup. The agar-based 
disc diffusion (ABDD) is an easy method  
to determine the antifungal susceptibility of 
dermatophytes, but data regarding these 
methods are scarce and not standardized (2, 12, 
13). The application of in vitro antifungal 
susceptibility testing for guidance of antifungal 
drug therapy has been limited due to uncertain 

correlation between in vitro and in vivo action 
of drugs (2, 14). 
  This study was planned to determine the 
prevalence of dermatophytes infection in 
Bhairahawa, Nepal as well as the resistance of 
the recovered dermatophyte species to 
antifungal drugs. So far, skin fungal infection is 
empirically treated and fungal culture and 
sensitivity is not routine recommended in our 
region; therefore, only handful of data is 
available regarding incidence of skin infection 
and drug resistance. Therefore, this study was 
planned to find out the same.   

Materials and Methods 
 A hospital-based prospective observational 
study was conducted at Universal College of 
Medical Sciences Teaching Hospital (UCMS-TH) 
Bhairahawa from March 2019 to October 2019.  
 

Ethical Statement 
Ethical approval was taken from the institutional 
review Committee (IRC) of UCMS-TH prior to 
the sample collection (I.R.C. Reg. No. UCMS/IRC 
/036/019). A total of 160 patients of all age 
group and both sexes attending Dermatology 
outpatient and clinically diagnosed with 
dermatophytosis were recruited in this study 
after informed consent. Patients with surface 
infections, accidental and surgical cases and 
also patients who were already on antifungal 
treatment were excluded from the study. A 
detailed history of selected cases was recorded 
that included name, age, sex, address, duration 
of illness and other complaints. All the clinically 
diagnosed 160 cases were subjected to 
mycological work. The specimens included skin 
scales, hair and nails. The site of the lesions was 
cleaned with 70% alcohol, samples were 
collected in a sterile paper folds and labelled 
with details of patients. All the samples were 
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subjected to direct microscopy and culture. 
One part of the specimen was directly observed 
under microscope by potassium hydroxide 
(KOH) mount using 10% for skin and 40%  
for hair and nail samples. Another part of the 
sample was inoculated on slants of Sabouraud’s 
dextrose agar (SDA) with chloramphenicol 
(0.05 mg/ml) and cycloheximide (0.5mg/ml).  
Culture tubes were examined thrice weekly 
for appearance of growth, cultures were 
incubated for 1 month before discarding  
them as negative. Cultures yielding growth 
were evaluated to species level-based colony 
morphology, microscopic properties in Lacto 
phenol cotton blue (LPCB) mount and urease 
test. The LPCB was obtained from Hi-Media 
Laboratories Pvt. Ltd., Mumbai, India. The 
isolates were subjected to the agar-based disc 
diffusion method to the study of sensitivity 
pattern of antifungals using antifungal drugs as 
described by Nweze et al, (12) and Prabhat 
Kiran Khatri et al.(15). All the  dermatophytes 
were sub cultured on potato dextrose agar  
and incubated at 280C to enhance sporulation 
for 1 week. Following growth, conidia were 
harvested in sterile saline and conidial 
suspension was adjusted to between 1.0×106 

and 5×106 spores/ml by microscopic 
enumeration with cell counting hemocytometer 
(Neubauer chamber) (16). Four antifungal drugs 
were tested against dermato phytes isolates. 
The following commercially available antifungal 
drugs were obtained from HiMedia Laboratory 
Pvt. Ltd., Mumbai, India; fluconazole (25 µg), 
itraconazole (10 µg) and ketoconazole (10µg). 
Plates of non-supplemented Muller Hinton 
Agar (MHA) were streaked evenly in three 
directions with a sterile cotton swab dipped into 
the standardized inoculums suspension. Plates 
were allowed to dry then antifungal disc were 

applied over MHA plates, after which the plates 
were incubated at 280 C for 5-7 days.  
Trichophyton mentagrophytes ATCC 9533 and 
Trichophyton rubrum ATCC 28188 strains 
served as control. After the colonies grew, the 
zones of inhibition around the disc were 
measured in millimeters and recorded as 
sensitive, intermediate or resistant (9, 12, 13). 
Control plates with fungus inoculum and 
without antifungal disc were also tested.  
  All the data from cases was fed in MS Excel 
(Microsoft office 2018) and then analyzed by 
Statistical Package for Social Service (SPSS) for 
window version; SPSS 22, Inc., Chicago, IL). All 
data were expressed in terms of percentage. 
 

Results 
  Out of 160 clinically diagnosed cases of 
dermatophytosis, males (60.62%) were more 
affected than females (39.37%) with male: 
female ratio 1.54:1. Most of the affected patients 
belonged to the age group of 15-29 years 
(33.75%) followed by 30-44 years (26.87%) 
which is shown in Table-1. Majority of 
the affected patients belonged to low socio 
economic status and were involved in active 
physical works like manual laborer, farmers, 
carpenter, tailor, domestic help etc. 
 

Table 1. Distribution of patients according to age and sex  
Age group 

(in years) 
Males Females Total 

0-14 11 (6.87%) 7 (4.37%) 18 (11.25%) 
15-29 31 (19.37%) 23 (14.37%) 54 (33.75%) 
30-44 24 (15%) 19 (11.87%) 43 (26.87%) 
45-59 18 (11.25%) 9 (5.62%) 27 (16.87%) 
>60 13 (8.12%) 5 (3.12%) 18 (11.25%) 

Total N1 = 97 
(60.62%) 

N2 = 63 
(39.37%) 

N = 160 
(100%) 

 

  Tinea corporis (31.25%) was the most common 
clinical presentation followed by Tinea faciei 
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(25%) and Tinea capitis (14.37%). There was 
higher incidence of Tinea corporis and Tinea 
faciei in males compared to females i.e. 27 
(16.87%), 22(13.75%) respectively which is shown 
in Table-2. 
 

Table 2. Distribution of clinical types of dermatophytosis 
Clinical Types Males Females Total 

Tinea Corporis 27 (16.87%) 23 (14.37%) 50 (31.25%) 

Tinea Faciei 22 (13.75%) 18 (11.25%) 40 (25%) 

Tinea Barbae 13 (8.15%) 0 13 (8.12%) 

Tinea Capitis 12 (7.5%) 11 (6.87%) 23 (14.37%) 

Tinea Pedis 10 (6.25%) 4 (2.5%) 14 (8.75%) 

Tinea Unguium 7 (4.37%) 3 (1.87%) 10 (6.25%) 

Tinea Cruris 6 (3.75%) 4 (2.5%) 10 (6.25%) 

Total 97 (60.62%) 63 (39.37%) 160 (100%) 
 

  Out of 160 samples processed, 130 (81.3%) 
were positive for KOH mount while 105 (65.6%) 
were culture positive. Out of 130 KOH positive 
samples, 102 (63.8%) were both KOH positive 
and culture positive, rest were culture negative 
which is elucidated in Table-3.   

Table-3. Correlation between results obtained by direct 
microscopy (KOH mount) and culture 

KOH  
Results 

Number of cases 
Culture 

(+ve) 
Culture  

(-ve) Total 

KOH  
(+ve) 102 (63.75%) 28 (17.5%) 130 (81.25%) 

KOH  
(-ve) 3 (1.88%) 27 (16.88%) 30 (18.75%) 

Total 105 (65.62%) 55 (34.37%) 160 (100%) 
 

 Samples from patient with Tinea cruris resulted 
100% KOH positivity followed by those from 
cases of Tinea capitis which showed 78.26% 
KOH positivity. Highest cultural positivity was 
observed in cases of Tinea corporis (74%) 
followed by Tinea faciei (70%) and Tinea barbae 
(61.5%). Trichophyton rubrum (36.2%) was the 

most common isolate followed by Trichophyton 
mentagrophytes(15.2%), Trichophyton tonsurans 
(13.3%) and Trichophyton violaceum (12.4%). 
Trichophyton rubrum was the most common 
dermatophyte isolated from 38 clinical  
types of dermatophytosis. All four isolated 
dermatophyte species were recovered from 
Tinea corporis, the most common clinical 
presentation which is shown in Table-4. 
  Antifungal susceptibility testing showed 
itraconazole as the most sensitive antifungal 
agent, while ketoconazole was the least 
sensitive. Among the dermatophyte isolates, M. 
audouinii showed 100% sensitivity against 
Itraconazole followed by T. rubrum (84.21%) 
whereas the least sensitivity was shown by M. 
canis (55.56%). T. mentagrophytes showed 
68.75% sensitivity against fluconazole. Similarly, 
T. violaceum showed highest sensitivity i.e., 
76.92 % against ketoconazole followed by T. 
tonsurans (71.43%) and T. mentagrophytes 
(62.5%) which is shown in Table-5. 
 

 
Figure 1. Clinical Pictures of Dermatophytosis Infection. A 
(Tinea faciei showing erythematous annular lesions with 
central clearing), B (Annular erythematous scaly plaques 
with advancing margin of tinea corporis), C (Tinea capitis 
showing patch of alopecia and ring formation at  
the periphery), D (Destruction of nail plates due to  
Tinea unguium). E (Tinea barbae showing erythematous  
annular lesions over bearded skin); F(Tinea cruris with 
erythematous lesions at groin region). 
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Discussion 
  Identification of species responsible for the 
dermatophytoses and their sensitivity pattern  
is of great importance not for epidemiology 
but also for therapeutic point of view. Our study 
site bears tropical climate where high level of 
humidity and high temperature favor the 
growth of fungi causing dermatophytoses. 
  In our present study about 33.75% of dermato 
phytes were isolated from patient belonging 
to the age groups 15-29 years age. Our results 
are similar to other studies (17-20) who also 
reported higher infections in young adults. The 
higher prevalence is mainly due to the physical 
activity, hot humidity and high temperature in 
the region. This leads suitable wet condition 
for dermatophytes to grow. In this study, out of 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
160 patients, 97 (60.62%) were males and 63 
(39.37%) were females, with male to female 
ratio being 1.54:1. Male dominance is reported 
in many places of South Asia (21-23). High 
prevalence of dermatophytes in males is due to 
frequent interaction with the society. 
  The predominant of clinical manifestations 
of dermatophytoses vary considerably to 
different studies in literature. In this study 
tinea corporis was the most dominant clinical 
manifestation involving 31.25%. Our findings 
are in accordance with the study by Balakumar 
S and et al, (24) who also reported Tinea 
corporis as the dominant clinical diagnosis. 
High rates of Tinea corporis could be attributed 
to its symptomatic nature (pruritus) which 
leads the patient to seek medical advice 

 Table 4. Correlation between clinical presentations and isolated dermatophytes 

Clinical 
Diagnosis 

KOH 
Positive 

Culture 
Positive 

Dermatophyte isolated 

E. floccosum M. audouinii M.  
canis 

T. mentagro 
phytes 

T.  
rubrum T. tonsurans T. violaceum 

Tinea Barbae 10 8 0 0 2 0 6 0 0 
Tinea Capitis 18 13 0 1 0 6 4 2 0 

Tinea Corporis 41 37 5 2 4 9 5 9 3 
Tinea Cruris 10 5 0 2 0 1 1 0 1 
Tinea Faciei 32 28 1 1 2 0 18 2 4 
Tinea Pedis 10 8 1 0 1 0 2 1 3 

Tinea Unguium 9 6 2 0 0 0 2 0 2 

Total 130 
(81.3%) 

105 
(65.6%) 

9  
(8.6%) 

6  
(5.7%) 

9  
(8.6%) 

16  
(15.2%) 

38  
(36.2%) 

14  
(13.3%) 

13  
(12.4%) 

 

 Table 5. Antifungal susceptibility pattern of isolated dermatophytes 
Antifungal 
Discs S/R T. rubrum 

(n=38) 
T. mentagrophytes 

(n=16) 
T.tonsurans 

(n=14) 
T. violaceum 

(n=13) 
M. audouinii 

(n=6) 
M. canis 

(n=9) 
E. floccosum 

(n=9) 

Itraconazole 
S 32 (84.21%) 11 (68.75%) 12 (85.71%) 8 (61.54%) 6 (100%) 5 (55.56%) 6 (66.67%) 

R 6 (15.78%) 5 (31.25%) 2 (14.28%) 5 (38.46%) 0 4 (44.44%) 3 (33.33%) 

Fluconazole 
S 7 (18.42.3%) 5 (68.75%) 2(14.28%) 3 (23.07%) 2 (33.33%) 4 (44.44%) 6 (66.67%) 

R 31 (81.57%) 11 (31`.25%) 12 (85.71%) 10 (76.92%) 4 (66.67%) 5 (55.56%) 3 (33.33%) 

Ketoconazole 
S 19 (50%) 10 (62.5%) 10 (71.43%) 10 (76.92%) 1 (16.67%) 5 (55.56%) 2 (22.22%) 

R 19 (50%) 6 (37.5%) 4 (28.57%) 3 (23.08%) 5 (83.33%) 4 (44.44%) 7 (77.78%) 
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(5).Whereas study by Hemendra Kumar Sharma 
et al, (25) showed Tinea unguium as the 
dominant clinical diagnosis. This variation 
observed in the clinical type of dermato 
phytoses is due to varied climate conditions, 
livelihood, type of occupations, type of 
occupation, pathogen and host relationship. 

  In the study, out of 160 clinical samples,  
130 (81.25%) samples were positive by direct 
microscopy by KOH mount and 105 (65.62%) 
samples were culture positive. Out of 130 KOH 
positive samples, 102 (63.75%) samples were 
both KOH positive and culture positive, while 
the rest 28 (17.5%) were culture negative.  
The direct microscopy and culture findings of 
present study are relatively in agreement  
with study done by Basak P et al, (26) (71.1% 
KOH positive and 59.8% culture positive), 
Dhyaneswari GP et al, (27) (72.6% KOH positive) 
and Mahale RP et al, (28) (61.01% culture 
positive). There is a difference between KOH 
positivity rate and culture positivity rate in our 
present study this is because fungal elements 
were seen under direct microscopy but samples 
failed to grow on culture which might be due to 
various factors like unsatisfactory collection of 
samples containing dead fungal hyphae (29, 
30). In this study, some specimens did not show 
any fungal elements when seen under direct 
microscopy but showed growth on culture. This 
might be due to presence of scanty fungal 
elements which were missed during direct 
microscopic examination or due to fungal 
elements in inactive sporulating form, which 
could not be visualized under microscopy (30). 
  In this study genus Trichophyton represented 
77.14% of the isolates of dermatophytes, 
followed by Epidermophyton (8.57%) and 
Microsporum (14.28%). The most isolated 
was Trichophyton rubrum (36.19%) followed 

by Trichophyton mentagrophytes (15.23%) 
Trichophyton tonsurans (13.33%), Trichophyton 
violaceum (12.38%), Microsporum canis (8.57%). 
The other species isolated was Microsporum 
audouinii, and Epidermophyton floccosum.  
Our findings are in accordance with study 
by Dhyaneswari GP et al, (27) (Trichophyton 
rubrum 59.6%, Trichophyton mentagrophytes 
26%), Walke HR et al, (31) (Trichophyton rubrum 
56.37%, Trichophyton mentagrophytes 19.39%), 
R.K Agarwal et al, (32) (Trichophyton rubrum 
42.63%, Trichophyton mentagrophytes 41.81%),  
and Basak P et al, (26) who have reported 
dermatophyte Trichophyton rubrum as the 
dominant species. However, there are studies 
such as by Hemendra Kumar Sharma et al, (25) 
who has reported Trichophyton mentagro 
phytes as most common species isolated. 
  The determination of in-vitro antifungal 
susceptibility was reported to be important 
for the ability to eradicate pathogenic dermato 
phytes. Most clinical types of dermatophytoses 
respond well to topical antifungal therapy, while 
Tinea unguium, Tinea capitis and extensive type 
of dermatophytoses require systemic therapy. 
Recently, there has been a rise in antifungal 
resistant strains of fungi. Therefore, early 
initiation of correct antifungal therapy is 
essential for proper treatment and prevention 
of spread of disease. In the present study, 
antifungal susceptibility testing by agar-based 
disc diffusion method (12, 32) was performed 
for five antifungal drugs: ketoconazole, fluco 
nazole, itraconazole and nystatin. Itraconazole 
(76.19 %) was the most sensitive followed by 
nystatin (63.8%) and ketoconazole (54.28%) 
and fluconazole (27.61%) was the least sensitive. 
Present study findings are almost similar with 
the findings of Basak P et al, (26) itraconazole 
(97.9%) was the most sensitive antifungal drug 



 

121  

Dermatophytosis Karn et al. 

 Ulutas Med J 2021;7(2):115-123 

while fluconazole (2.7%) was least sensitive). 
Our findings about poor susceptibility of 
dermatophytes to fluconazole is compatible 
with the studies  by Hemendra Kumar Sharma 
et al (25), Basak P et al, (26) and EI Damaty  
et al (33). The higher resistance to fluconazole 
may be due to its availability at pharmacies, 
self-medication by patients due to its over the 
counter (OTC) availability and rampant practice 
of irrational prescription by compounder. 
 In this study, out of 105 isolates, 80(76.19%) 
were sensitive to Itraconazole, while 20.83% 
were resistant. Itraconazole is a much more 
affordable antifungal drug. Our study was in 
according to the  Basak P et al, (31) and  EI 
Damaty et al, who also showed Itraconazole as 
the effective drug. It has effectiveness against 
dermatophytes; hence, it must be a preferred 
treatment option for better outcome in patients 
suffering from dermatophytoses. In this study 
out of 105 dermatophyte isolates, 54.28% 
were sensitive to Ketoconazole while 45.71% 
were resistant. We have observed average 
sensitivity to Ketoconazole which is in agree 
ment with study by Hemendra Kumar Sharma 
et al,(25) which has suggested Ketoconazole as 
an average choice for the treatment of dermato 
phytosis. Our work suggests that disk diffusion 
antifungal susceptibility testing is simple, 
inexpensive, and does not require high cost 
equipment. It allows for a comparison between 
different antifungal agents and may help 
optimize the therapy for treating patients with 
dermatophytosis. 
 

Conclusion 
  This report documents the emergence and 
occurrence of dermatophytoses and its agent in 
Western part of Nepal. Males are more affected 
than female with dermatophytoses infection. 
KOH examination is shown to be more sensitive 

than culture. Majority of the cases were Tinea 
corporis followed by Tinea pedis and the Tinea 
faciei and the commonest mycological isolate 
with Trichophyton taking the lead, among them  
the commonest species was Trichophyton 
rubrum. The fungal infections can be treated 
by a proper dose of itraconazole than other 
antifungal drug therapy. MIC values should be 
determined by broth microdilution test to 
determine the proper dose. 
 

Recommendation 
  Present study has highlighted the frequency 
of dermatophytosis in tertiary care hospital 
which also reflects the overall similar picture in 
other part of our country. On the basis of the 
study, it has made following recommendation: 
Any clinical diagnosis needs to be supported 
by laboratory diagnosis. Since microscopy and 
culture are easy to perform, cost effective and 
this should be done in all suspected cases of 
dermatophytosis. As antifungal susceptibility 
testing facilities are now available for dermato 
phytes, every isolate should be tested against 
antifungal drugs so that increasing resistance 
among dermatophytes can be reduced. This 
may help in surveillance and epidemiological 
study of resistant strains. 
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