
INTRODUCTION
Dermatophytosis refers to supercial fungal infection of 
keratinized tissues such as skin, hair, nd nails. This is caused 
by a group of fungi called dermatophytes. Trichophyton, 
Microsporum and Epidermophyton are the genera implicated 
to cause dermatophytoses. Over few years, it has been 
evidenced that dermatophyte infections have increased by 
many folds in India.[1] In addition, there is a change in the 
disease presentation, severity, treatment response, and 
relapse rate.[2]

Studies suggest that the emergence of Trichophyton 
mentagrophytes as the principal causative organism and 
high terbinane resistance could be the cause of these 
changing patterns of the disease and response.[3,4] However, 
the causes may even be more diverse; from the irrational use 
of antifungal drugs to topical steroid usage and also low 
socioeconomic status of the population.[2] Though there are a 
few published articles from Himachal pradesh,[5] Delhi,[4] 
and Sikkim[6]  there is not much data available from southern 
part of India where the disease is widespread. Furthermore, 
there are a very few studies determining the sensitivity pattern 
of the dermatophyte species against various systemic and 
topical antifungal drugs. Taking into account of all these 
factors, we undertook this study to isolate the species causing 
dermatophyte infections and to know the efcacy of the 
antifungals commonly used against them.

METHODS
We conducted a descriptive study among the patients with 
dermatophytosis attending the dermatology outpatient of a 
tertiary healthcare center in south India. We recruited patients 

over eight months, from January 2021 to August 2021. 
Institutional ethical clearance was taken and all patients 
participated after signing informed consent form. Patients of 
both genders presenting to the dermatology outpatient with 
the clinical diagnosis of dermatophytosis (tinea corporis, 
faciei, and cruris) were included. Those with secondary 
pyoderma, or other infections were excluded. 

After cleansing the affected area with 70% alcohol, skin 
scrapings were collected in the sterile container from the edge 
of the lesion from the most accessible sites as decided by the 
treating physician.

However, we have included only those cases who were not 
treated with any topical or systemic drug in the past 3 months. 
Some (32, 29%) had a family history of similar disease in the 
recent past. 

All the samples were subjected to potassium hydroxide 
preparation for direct microscopic examination. Slides were 
examined in light microscope, and hyaline branching septate 
hyphae were identied. In addition, all samples were sent for 
fungal culture, species identication, and sensitivity 
determination. They were cultured on Sabouraud 4% dextrose 
agar (SDA) with cycloheximide, and dermatophyte test media. 
These inoculated cultures were incubated at 37°C (for 
isolation of T. verrucosum) and at 28°C for other dermatophytes 
for 4 weeks.

The culture isolates were identied based on the growth  
characteristics and microscopic morphology of the conidia (Micro  
andMacroconidia) in Lactophenol Cotton Blue (LPCB) Mount and  
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Urease test. The diagnosis of the dermatophytic infection was 
conrmed by the positivity of the smear and culture. 

Drug sensitivity
The cultured dermatophytes were subjected to drug sensitivity 
to the common oral and topical antifungal agents. Sensitivity 
of all three species of trichophyton to itraconazole, 
uconazole, terbinane, and voriconazole was tested. 
Similarly, among topical antifungal agents, sensitivity to 
clotrimazole, miconazole, ketoconazole, and luliconazole 
was determined. All the samples were inoculated in SDA slant 
containing cycloheximide and incubated both at 26°C and at 
37°C.

Statistical analysis was performed by Mann-Whitney U test 
and Kruskal-Wallis tests using SPSS-16 software in order to 
nd the signicant differences between variables. P value of 
<0.05 was considered signicant.

RESULTS
A total of 110 cases of clinical dermatophyte infection were 
included in this study. There were 72 (65%) female and 38 
(34%) male patients. Of these 110 patients, 91 had tinea 
corporis, 78 had tinea cruris, and 15 had tinea faciei. More 
than one site was involved in few patients. 

58 cases were KOH positive for fungal laments and culture 
positive for dermatophytes.  Trichophyton was the 
predominant isolate causing dermatophytosis in 51 cases. T. 
verrucosum was seen in 28 cases, followed by T. rubrum (16 
patients) and T. mentagrophytes (7 cases) [Table 1].

RESULTS OF DRUG SENSITIVITY
Dermatophyte sensitivity was tested to common antifungals 
[Table 2]. All three species of Trichophyton showed the highest 
sensitivity to itraconazole amongst oral antifungal drugs and 
to luliconazole amongst the topical antifungals. Amongst the 
oral antifungal agents, high sensitivity was noted with 
itraconazole, followed by voriconazole and ucanozole. 
Similarly, amongst the topical antifungals, luliconazole 
showed a higher sensitivity over others.

Table 2: Results of drug sensitivity

DISCUSSION
Earlier studies from India have described T. rubrum as the 
commonest agent causing dermatophytosis.[7,8] Our study 
was not in concordance with the study conducted by Jain et 
al.,[9] Agarwalla et al.,[10] Bindu et al.,[11] and Asticcioli et 
al.[12] in which T. rubrum was the most common species.

However, in the recent years, there seems to be an 
epidemiological transformation of dermatophytes in India. 
Although many studies done across India have found 

Trichophyton rubrum, to be the most common organism, the 
prevalence is much less compared to the past.

In all these studies, Trichophyton mentagrophytes has 
emerged as the co-dominant pathogen with an increased 
prevalence in comparison to what was seen in the past.

Recent mycological studies undertaken across the country 
have demonstrated Trichophyton mentagrophytes to be the 
predominant causative organism. This was in concordance 
with the study conducted by Bhatia et al. in 2014 [5] and by 
Pavani et al. in 2016[13]

However, two studies found T. mentagrophytes and T. rubrum 
had near equal prevalence.[14,15]. T. mentagrophytes was 
isolated as the most common species from Sikkim.[6] T. 
interdigitale was the most common isolate from Delhi 
accounting for 94% of cases.[5]

In our study, T. verrucosum was found to be the most common 
dermatophyte with 48.2% of cases positive for it. This was 
followed by T. rubrum (27.5%) and T. mentagrophytes (12%). 
Epidermophyton and Microsporum were relatively less 
common with 10% and 2% positivity, respectively.

The causes for the shift of causative organisms are not known 
but can be postulated to multiple factors, including steroid 
abuse, indiscriminate use of oral and topical antifungals, 
changing agent and host factors, and environmental 
changes.

Worldwide too, only few studies from the Middle East report T. 
verrucosum to be common, otherwise considered to be a rare 
organism.[16] [Table 3]

Table 3: The predominant species of Trichophyton in 
different studies.

However, furthermore studies with larger sample size, with 
detail epidemiological factors including occupation, contact 
with animals and so on are required to reveal the factors for 
this variation.

The second part of our study dealt with the drug sensitivity of 
the common dermatophytes, to both oral and topical 
antifungals. In the recent years, very few studies were 
conducted to nd out the effectiveness of the available drugs 
in this changing scenario. It is a common nding amongst 
dermatologists in india that the disease is becoming 
increasingly treatment unresponsive with frequent failures 
and relapses.[17]

In our study itraconazole was found to be the most efcacious 
drug for T. verrucosum, T. 

rubrum, and T. mentagrophytes, respectively, followed by 
griseofulvin , ketoconazole.

However, terbinane showed a very low sensitivity.

Among the topical antifungals, luliconazole, clotrimazole, 
and miconazole were tested. Luliconazole was found to be the 
most effective and Clotrimazole least effective.

The sensitivity of common dermatophytes to itraconazole is 
still quite high and therefore, the common perception that 
dermatophytes are not responding to itraconazole might 
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Table 1: Culture result (n=  58)

Causative organism Number of patients

Trichophyton 51 (87.9%)

T. Verrucosum 28 (54.9%)

T. Rubrum 16 (31.3%)

T. Mentagrophytes 7 (13.7%) 

Epidermophyton 6 (10.3%)

Microsporum 1 (1.7%)

T. 
Verrucosum

T. Rubrum T. 
Mentagrophytes

Itraconazole 86% 85% 81%

Voriconazole 72% 60% 64%

Ketoconazole 50% 29% 50%

Terbinane 30% 22% 27%

Luliconazole 87% 83% 64%

Miconazole 36% 47% 33%

Clotrimazole 28% 34% 41%

Fluconazole 52% 59% 52%

Study Dermatophytes Percentage

Agarwalla et al., 2001 T. rubrum  45.74

Bindu et al., 2002 T. rubrum  66.2

Anupama et al., 2017 T. rubrum  33 

Bhatia et al., 2014 T. mentagrophytes 63.5

Pavani et al., 2016 T. mentagrophytes 69.5

Present study T. Verrucosum 48.2 
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either be due to improper dosing, poor compliance, 
socioeconomic and hygiene issues, or unsatisfactory quality 
of the brand used. An interesting nding in the current study is 
the very low sensitivity of terbinane which was pointed out in 
some earlier studies as well.[4,18] 

CONCLUSION:
To conclude, dermatophytoses are distributed worldwide with 
increased incidence especially in tropical countries like india. 
In the present study we have attempted to understand the 
epidemiological status of dermatophytes in southern part of 
india. Till date, majority of studies conducted in south india, 
reported T. rubrum and T.mentagrophyes as the predominant 
species. 

On the contrary, in our study, the most common causative 
organism was T. verrucosum followed by T. rubrum and 
T.mentagrophyes. This variation in the epidemiological 
pattern may be associated with environmental factors, local 
cultural and habitual variants with respect to a particular 
geographical area, which may change from time to time.

 This study also depicted higher sensitivity of itraconazole and 
luliconazole compared to other antifungals commonly in use 
in supercial dermatophytosis.

Every patient with a tinea infection should be properly studied 
for mycological examination and should be treated 
accordingly.

ACKNOWLEDGEMENTS

DECLARATIONS
Funding: Nil.
Conict of interest: Nil.
Ethical approval: Approved

REFERENCES
1.  Bishnoi A, Vinay K, Dogra S. Emergence of recalcitrant dermatophytosis in 

India. Lancet  Infect Dis 2018;18:250-1.
2.  Verma SB, Madhu R. The great Indian epidemic of supercial 

dermatophytosis: An appraisal. Indian J Dermatol 2017;62:227-36.
3.  Noronha TM, Tophakhane RS, Nadiger S. Clinico-microbiological study of 

dermatophytosis in a tertiary-care hospital in North Karnataka. Indian 
Dermatol Online J  2016;7:264-71.

4.  Singh A, Masih A, Khurana A, Singh PK, Gupta M, Hagen F, et al. High 
terbinane resistance in Trichophyton interdigitale isolates in Delhi, India 
harbouring mutations in the  Squalene epoxidase (SQLE) gene. Mycoses 
2018;61:477-84.

5.  Bhatia VK, Sharma PC. Epidemiological studies on dermatophytosis in 
human patients in Himachal Pradesh, India. Springerplus 2014;3:134.

6.  Sharma R, Adhikari L, Sharma RL. Recurrent dermatophytosis: A rising 
problem in Sikkim, a Himalayan state of India. Indian J Pathol Microbiol  
2017;60:541-5.

7.  Gupta CM, Tripathi K, Tewari S, Rathore Y, Nema S, Dhanvijay AG. Current 
trends of clinicomycological prole of dermatophytosis in Central India. J 
Appl Dent Med Sci 2014;13:23-6.

8.  Naglot A, Shrimali DD, Nath BK, Gogoi HK, Veer V,  Chander J, et al. Recent 
trends of Dermatophytosis in Northeast India (Assam) and interpretation with 
published studies. Int J Curr Microbiol App Sci 2015;4:111-20.

9.   Jain N, Sharma M, Saxena VN. Clinico-mycological prole of 
dermatophytosis in Jaipur, Rajasthan. Indian J Dermatol Venereol Leprol 
2008;74:274-5.

10.  Agarwalla  A,  Jacob  M,  Sethi  M,  Parija  SC, Singh  NP.  A  Clinico-
Mycological  Study of Dermatophytoses  in  Nepal. J Dermatol 2001; 28: 16-21.

11.  Bindu V, Pavithran K. Clinico - mycological study of dermatophytosis in 
Calicut. Indian J Dermatol Venereol Leprol 2002; 68: 259-61.

12.  Asticcioli S, Di Silverio A, Sacco L, Fusi I, Vincenti L, Romero E. Dermatophyte 
infections in patients attending a tertiary care hospital in northern Italy. New 
Microbiol. 2008 Oct; 31:543-8. 

13.  Pavani A, Singh M, Basireddy S, Kabra V. Dermatophytosis in and around 
Mahabubnagar. J Evol Med Dent Sci. 2016;5(32):1739–43.

14.  Ramaraj V, Vijayaraman RS, Hemanth V, Rangarajan S, Kindo AJ. Molecular 
strain typing of Trichophyton mentagrophytes (T. mentagrophytes var. 
interdigitale) using non-transcribed spacer region as a molecular marker. 
Indian J Med Res 2017; 146: 636- 41.

15.  Agarwal US, Saran J, Agarwal P. Clinico-mycological study of dermatophytes 
in a tertiary care centre in northwest India. Indian J Dermatol Venereol Leprol 
2014;80:194.

16.  Azizi M, Jivad N. Causal agents of the prevalent cutaneous fungal diseases in 
Yazd  province, 1998. Shahrekord Univ Med Sci J 2001;3:73-8.

17.  Anupama A. Isolation and Identication of Dermatophytes fromClinical 
Samples – One Year Study. Int J Curr Microbiol App Sci. 2017; 6: 1276–81.

18.  Singh S, Shukla P. End of the road for terbinane? Results of a pragmatic 

prospective cohort study of 500 patients. Indian J Dermatol Venereol Leprol 
2018; 84:554-7.

VOLUME - 10, ISSUE - 10, OCTOBER - 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

22 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS


