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Abstract:

In the current study, T. rubrum emerged as the predominant isolate from skin scales,
accounting for 17 out of 24 cases, which aligns with findings from numerous other
studies. This fungus is the most frequently identified agent from the glabrous skin of the
body, including the groin folds and feet. T. mentagrophytes ranked as the second most
common isolate from body sites, with 4 out of 24 cases (16.7%), consistent with
previous research. E. floccosum was identified in two specimens from the skin, making
it the third most common isolate from glabrous skin. T. violaceum was the primary
isolate from the scalp and scalp hair, with 20 out of 25 cases, and remains the most
prevalent agent in tinea capitis cases in India. Additionally, this agent was isolated from
one specimen of skin scales. T. simii, a zoophilic species, was also isolated from scalp
and scalp hair, representing the second most common isolate from this area at 3 out of
25 cases (12%). The overall prevalence of T. simii among dermatophytes is noted to be
1%, with a prevalence of 1.4% in tinea capitis reported in Tamil Nadu, India, and as
high as 10% in Sri Lanka. T. rubrum was the least frequently isolated species from the
scalp, with only 2 out of 25 cases, and is recognized as a common agent responsible for
glabrous tinea capitis, typically seen in adults. Nail specimens yielded T. rubrum (2 out
of 4) and T. mentagrophytes (2 out of 4), both of which are common pathogens
affecting the nails. Malassezia spp. were isolated from 22 out of 39 samples (56.4%),
with a higher prevalence in chronic cases (14 out of 22, or 63.6%) compared to
achromic cases (8 out of 22, or 36.4%). This discrepancy may be attributed to the
inclusion of a greater number of chronic pityriasis versicolor cases in the study group.
The isolation rate of this agent in the present study appears significantly higher than in a
previous study that reported a low culture positivity rate of 27.8%. Among the Candida
spp., the non-albicans group was more prevalent than the C. albicans group, likely due
to the higher number of HIV patients included in the study.

1. Introduction

various medical conditions such as organ
transplants, lymphomas, leukemias, and human

Fungi are found globally, yet only a limited number
are classified as pathogenic. These pathogenic fungi
can lead to infections in both animals and humans.
The majority of these agents affect the superficial
layers of the skin, with only a small fraction
causing systemic infections. Recently, there has
been a rise in the occurrence of fungal infections,
potentially linked to the increased use of
antibiotics, immunosuppressive medications, and

immunodeficiency virus (HIV) infections. Skin
infections caused by dermatophytes have emerged
as a significant health concern for children,
adolescents, and adults. It is crucial to distinguish
between mycetoma caused by filamentous fungi
(Eumycotic mycetoma) and that caused by
filamentous bacteria (Actinomycotic mycetoma)
through culture studies. Accurate diagnosis is vital
for initiating the correct treatment and is also
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essential for epidemiological tracking. In cases of
immunosuppression, identifying these agents is
critical for the effective management of mycoses to
prevent further complications. This study was
conducted to isolate wvarious fungal agents
responsible for mycoses in patients visiting the
mycology section of the Department of
Dermatology at Madras Medical College, which
serves an average of 7000-8000 new outpatients
annually.

A direct microscopic analysis was conducted using
a 10% potassium hydroxide (KOH) wet mount for
specimens including skin scales, pus crust, biopsy
tissue, and grains, while a 40% KOH solution was
utilized for hair and nail specimens. Grains of
mycetoma were also analyzed using Gram stain and
modified Ziehl Neelsen stain (1% H2S04). For
culture studies, KOH positive cases underwent a
culture examination, where the scraping site was
aseptically cleaned with 70% ethanol, and the
scales were collected on a sterile slide using a
sterile scalpel. Cultures were performed on two
distinct sets of antibiotic-enriched Sabouraud
dextrose agar (SDA) media, one containing
chloramphenicol at 50 mg/L and the other
containing cycloheximide at 500 mg/L, in addition
to chloramphenicol. The culture tubes were
incubated at 30°C, and growth was monitored, with
tubes being discarded only after six weeks in the
absence of growth. Mycological identification was
based on both macroscopic and microscopic

evaluations of the culture isolates, with the
macroscopic  examination of  dermatophytes
characterized by growth duration, surface

morphology, and pigmentation. Production was
conducted in reverse. Commeal agar (CMA) was
utilized to differentiate Trichophyton rubrum from
T. mentagrophytes based on pigment production in
the media. Furthermore, hair perforation studies
were performed to distinguish between these two
species. The microscopic examination of fungal
growth was conducted using lactophenol cotton
blue stain. The characteristics of mycelium and
conidia formation (both macro and micro conidia)
facilitated the differentiation of various genera and
species. Budding yeast cells of Candida spp. were
identified microscopically. Candida species were
categorized into albicans and non-albicans groups
based on the production of chlamydospores on corn
meal agar and the formation of germ tubes. Olive
oil (2%) was applied to the media for the isolation
of Malassezia spp. in clinically diagnosed cases of
pityriasis versicolor. Plain SDA medium was
employed in cases of pityriasis versicolor as well as
for mucorales and eumycotic species. Lowenstein-
Jensen medium was utilized for the primary
isolation of agents responsible for actinomycetoma.
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Eumycotic agents were confirmed through
microscopic observation of their morphology and
conidial development. In the current study, T.
rubrum emerged as the predominant isolate from
skin scales, accounting for 17 out of 24 cases,
which aligns with findings from numerous other
studies. This fungus is the most frequently
identified agent from the glabrous skin of the body,
including the groin folds and feet. T.
mentagrophytes ranked as the second most
common isolate from body sites, with 4 out of 24
cases (16.7%), consistent with previous research. E.
floccosum was identified in two specimens from
the skin, making it the third most common isolate
from glabrous skin. T. violaceum was the primary
isolate from the scalp and scalp hair, with 20 out of
25 cases, and remains the most prevalent agent in
tinea capitis cases in India. Additionally, this agent
was isolated from one specimen of skin scales. T.
simii, a zoophilic species, was also isolated from
scalp and scalp hair, representing the second most
common isolate from this area at 3 out of 25 cases
(12%). The overall prevalence of T. simii among
dermatophytes is noted to be 1%, with a prevalence
of 1.4% in tinea capitis reported in Tamil Nadu,
India, and as high as 10% in Sri Lanka. T. rubrum
was the least frequently isolated species from the
scalp, with only 2 out of 25 cases, and is recognized
as a common agent responsible for glabrous tinea
capitis, typically seen in adults. Nail specimens
yielded T. rubrum (2 out of 4) and T.
mentagrophytes (2 out of 4), both of which are
common pathogens affecting the nails. Malassezia
spp. were isolated from 22 out of 39 samples
(56.4%), with a higher prevalence in chronic cases
(14 out of 22, or 63.6%) compared to achromic
cases (8 out of 22, or 36.4%). This discrepancy may
be attributed to the inclusion of a greater number of
chronic pityriasis versicolor cases in the study
group. The isolation rate of this agent in the present
study appears significantly higher than in a
previous study that reported a low culture positivity
rate of 27.8%. Among the Candida spp., the non-
albicans group was more prevalent than the C.
albicans group, likely due to the higher number of
HIV patients included in the study.

In the current study, T. rubrum emerged as the
predominant isolate from skin scales, accounting
for 17 out of 24 cases, which aligns with findings
from numerous other studies. This fungus is the
most frequently identified agent from the glabrous
skin of the body, including the groin folds and feet.
T. mentagrophytes ranked as the second most
common isolate from body sites, with 4 out of 24
cases (16.7%), consistent with previous research. E.
floccosum was identified in two specimens from
the skin, making it the third most common isolate
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from glabrous skin. T. violaceum was the primary
isolate from the scalp and scalp hair, with 20 out of
25 cases, and remains the most prevalent agent in
tinea capitis cases in India. Additionally, this agent
was isolated from one specimen of skin scales. T.
simii, a zoophilic species, was also isolated from
scalp and scalp hair, representing the second most
common isolate from this area at 3 out of 25 cases
(12%). The overall prevalence of T. simii among
dermatophytes is noted to be 1%, with a prevalence
of 1.4% in tinea capitis reported in Tamil Nadu,
India, and as high as 10% in Sri Lanka. T. rubrum
was the least frequently isolated species from the
scalp, with only 2 out of 25 cases, and is recognized
as a common agent responsible for glabrous tinea
capitis, typically seen in adults. Nail specimens

yielded T. rubrum (2 out of 4) and T.
mentagrophytes (2 out of 4), both of which are
common pathogens affecting the nails. Malassezia
spp. were isolated from 22 out of 39 samples
(56.4%), with a higher prevalence in chronic cases
(14 out of 22, or 63.6%) compared to achromic
cases (8 out of 22, or 36.4%). This discrepancy may
be attributed to the inclusion of a greater number of
chronic pityriasis versicolor cases in the study
group. The isolation rate of this agent in the present
study appears significantly higher than in a
previous study that reported a low culture positivity
rate of 27.8%. Among the Candida spp., the non-
albicans group was more prevalent than the C.
albicans group, likely due to the higher number of
HIV  patients included in the  study.

Author Statements:

e Ethical approval: The conducted research is
not related to either human or animal use.

e Conflict of interest: The authors declare that
they have no known competing financial
interests or personal relationships that could
have appeared to influence the work reported in
this paper

e Acknowledgement: The authors declare that
they have nobody or no-company to
acknowledge.

w

e Author contributions: The authors declare that
they have equal right on this paper.

e Funding information: The authors declare that
there is no funding to be acknowledged.

e Data availability statement: The data that
support the findings of this study are available
on request from the corresponding author. The
data are not publicly available due to privacy or
ethical restrictions.

References

[1] Petmy LJ, Lando AJ, Kaptue L, Tchinda V,
Folefack M. Superficial mycoses and HIV infection

9957



(2]

(3]

[4]

(5]

6]

[7]

(8]

[0l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Afrah Kadhim Ghannawi, Russel Salleh Abdulhadi, Amenah Rami Abdullah / IJCESEN 11-4(2025)9955-9958

in Yaounde. J Eur Acad Deramtol Venereol
2004;8:301-4.

2. Emmons CW, Binford CH, Utz, Kwon-Chung
KJ. Chapter 10, Dermatophytosis. In: Medical
Mycology, (Lea and Febriger, Philadelphia) 1977.
p. 117-67.

3. Kaviarasan PK, Jaisankar TJ, Thappa DM,
Sujatha S. Clinical variations in dermatophytes in
HIV infected patients. Indian J Dermatol Venereol
Leprol 2002;68:213-6.

4. Bindu V. Clinico-mycological study of
dermatophytosis in Calicut. Indian J Dermatol
venereol Leprol 2002;68:259-61.

5. Ellabib MS, Khalifa ZM. Dermatophytes and
other fungi associated with skin mycoses in Tripoli,
Libya. Ann Saud Med 2001;21:193-6.

6. Sentamil SG. Chronic dermatophytosis a clinical
and aetiopathological study. 1995. Ph. D thesis
submitted to University of Madras.

7. Lim JT, Chua HC, Goh CL. Deramtophyte and
nonderamtophyte onychomycosis in Singapore.
Aust J Dermatol 1992;33:159-63.

8. Kamalam A, Thambiah AS. Histological study in
Tinea capitis. Mykosen 1981;24:431-41.

9. Hunda MM, Chakraborty N, Bordoloi JN. A
clinicomycological study of superficial mycosis in
upper Assam. Indian J Dermatol Venereol Leprol
1995;61:329-32.

10. Kamalam A, Thambiah AS. Prevalence of
deramtomycoses in www.ijmm.org [ pjgy, g, , ]
July 2006 Kannan et al — Prevalence of
Dermatophytes and other Fungal Agents 215
Madras city. Indian J Med Res 1981;73:513-8.

11. Kamalam A. Observationon te Gamut/ Galaxy
of the fungal infections in Tamilnadu state. Kavaka
1984;12:15-36.

12. Kamalam A, Thambiah AS. Tinea capitis as
endemic disease in Madras. Mycopathologica
1980;71:45-51.

13. Attapattu MC. A study of Tinea capitis in Sri
Lanka. J Med Vet Mycol 1989;12:27-32.

14. Bosco VL, Birman EG, Cury AA, Paula CR.
Yeasts from the oral cavity of children with AIDS:
Exoenzyme production and antifungal resistance.
Pesqui Odontol Bras 2003;17:217-22.

15. Maria Flora MM. Tinea nigra in a family.
Indian J Dermatol 2003;48:47-8. 16. Svejgaard EL,
Nilsson J. Onychomycosis in Denmark: Prevalence

of fungal nail infection in general practice.
Mycoses 2004;47:131-5.
Havlickova B., Czaika V.A., Friedrich M.

Epidemiological trends in skin mycoses worldwide.
Mycoses. 2008;51:2-15. doi: 10.1111/j.1439-
0507.2008.01606.x. [DOI]  [PubMed] [Google
Scholar]

Hay R.J. Tinea Capitis: Current Status.
Mycopathol. Et Mycol. Appl. 2017;182:87-93. doi:
10.1007/s11046-016-0058-8. [DOI] [PMC free
article] [PubMed] [Google Scholar]

Drake L.A., Dinehart S.M., Farmer E.R., Goltz
R.W., Graham G.F., Hordinsky M.K., Lewis C.W.,
Pariser D.M., Skouge J.W., Webster S.B., et al.
Guidelines of care for superficial mycotic

[19]

[20]

[21]

[22]

[23]

[24]

[25]

9958

infectionsof the skin: Tinea corporis, tinea cruris,
tinea faciei, tinea manuum, and tinea pedis. J. Am.
Acad. Dermatol. 1996;34:282-286. doi:
10.1016/S0190-9622(96)80135-6. [DOI] [PubMed]
[Google Scholar]

Nussipov Y., Markabayeva A., Gianfaldoni S.,
Tchernev G., Wollina U., Lotti J., Roccia M.G,,
Fioranelli M., Lotti T. Clinical and Epidemiological
Features of Dermatophyte Infections in Almaty,
Kazakhstan. Open Access Maced. J. Med. Sci.
2017;5:409-413. doi:
10.3889/0amjms.2017.124. [DOI] free
article] [PubMed] [Google Scholar]

Griaser Y., Scott J., Summerbell R. The New
Species Concept in Dermatophytes—a Polyphasic
Approach. Mycopathologia. 2008;166:239-256.
doi: 10.1007/s11046-008-9099-y. [DOI] [PubMed]
[Google Scholar]

Garg J., Tilak R., Garg A., Prakash P., Gulati A.K.,
Nath G. Rapid detection of dermatophytes from
skin and hair. BMC Res. Notes. 2009;2:60. doi:
10.1186/1756-0500-2-60. [DOI] [PMC free article]
[PubMed] [Google Scholar]

Nweze E., Eke LE. Dermatophytes and
dermatophytosis in the eastern and southern parts
of Africa. Med. Mycol. 2017;56:13-28. doi:
10.1093/mmy/myx025. [DOI] [PubMed] [Google
Scholar]

Richard J.L., Debey M.C., Chermette R., Pier A.C.,
Hasegawa A., Lund A., Bratberg A.M., Padhye
A.A., Connole M.D. Advances in veterinary
mycology. J. Med Vet. Mycol. 1994;32:169-187.
doi: 10.1080/02681219480000811. [DOI]
[PubMed] [Google Scholar]

Rouzaud C., Hay R., Chosidow O., Dupin N., Puel
A., Lortholary O., Lanternier F. Severe
Dermatophytosis and  Acquired or Innate
Immunodeficiency: A Review. J. Fungi. 2015;2:4.
doi: 10.3390/jof2010004. [DOI] [PMC free article]
[PubMed] [Google Scholar]

Marconi V.C., Kradin R., Marty F.M., Hospenthal
D.R., Kotton C.N. Disseminated dermatophytosis
in a patient with hereditary hemochromatosis and
hepatic cirrhosis: Case report and review of the
literature. Med. Mycol. 2010;48:518-527. doi:
10.3109/13693780903213512. [DOI] [PubMed]
[Google Scholar]

[PMC


https://doi.org/10.1111/j.1439-0507.2008.01606.x
https://pubmed.ncbi.nlm.nih.gov/18783559/
https://scholar.google.com/scholar_lookup?journal=Mycoses&title=Epidemiological%20trends%20in%20skin%20mycoses%20worldwide&author=B.%20Havlickova&author=V.A.%20Czaika&author=M.%20Friedrich&volume=51&publication_year=2008&pages=2-15&pmid=18783559&doi=10.1111/j.1439-0507.2008.01606.x&
https://scholar.google.com/scholar_lookup?journal=Mycoses&title=Epidemiological%20trends%20in%20skin%20mycoses%20worldwide&author=B.%20Havlickova&author=V.A.%20Czaika&author=M.%20Friedrich&volume=51&publication_year=2008&pages=2-15&pmid=18783559&doi=10.1111/j.1439-0507.2008.01606.x&
https://doi.org/10.1007/s11046-016-0058-8
https://pmc.ncbi.nlm.nih.gov/articles/PMC5283510/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5283510/
https://pubmed.ncbi.nlm.nih.gov/27599708/
https://scholar.google.com/scholar_lookup?journal=Mycopathol.%20Et%20Mycol.%20Appl.&title=Tinea%20Capitis:%20Current%20Status&author=R.J.%20Hay&volume=182&publication_year=2017&pages=87-93&pmid=27599708&doi=10.1007/s11046-016-0058-8&
https://doi.org/10.1016/S0190-9622(96)80135-6
https://pubmed.ncbi.nlm.nih.gov/8642094/
https://scholar.google.com/scholar_lookup?journal=J.%20Am.%20Acad.%20Dermatol.&title=Guidelines%20of%20care%20for%20superficial%20mycotic%20infectionsof%20the%20skin:%20Tinea%20corporis,%20tinea%20cruris,%20tinea%20faciei,%20tinea%20manuum,%20and%20tinea%20pedis&author=L.A.%20Drake&author=S.M.%20Dinehart&author=E.R.%20Farmer&author=R.W.%20Goltz&author=G.F.%20Graham&volume=34&publication_year=1996&pages=282-286&pmid=8642094&doi=10.1016/S0190-9622(96)80135-6&
https://doi.org/10.3889/oamjms.2017.124
https://pmc.ncbi.nlm.nih.gov/articles/PMC5535645/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5535645/
https://pubmed.ncbi.nlm.nih.gov/28785320/
https://scholar.google.com/scholar_lookup?journal=Open%20Access%20Maced.%20J.%20Med.%20Sci.&title=Clinical%20and%20Epidemiological%20Features%20of%20Dermatophyte%20Infections%20in%20Almaty,%20Kazakhstan&author=Y.%20Nussipov&author=A.%20Markabayeva&author=S.%20Gianfaldoni&author=G.%20Tchernev&author=U.%20Wollina&volume=5&publication_year=2017&pages=409-413&pmid=28785320&doi=10.3889/oamjms.2017.124&
https://doi.org/10.1007/s11046-008-9099-y
https://pubmed.ncbi.nlm.nih.gov/18478366/
https://scholar.google.com/scholar_lookup?journal=Mycopathologia&title=The%20New%20Species%20Concept%20in%20Dermatophytes%E2%80%94a%20Polyphasic%20Approach&author=Y.%20Gr%C3%A4ser&author=J.%20Scott&author=R.%20Summerbell&volume=166&publication_year=2008&pages=239-256&pmid=18478366&doi=10.1007/s11046-008-9099-y&
https://doi.org/10.1186/1756-0500-2-60
https://pmc.ncbi.nlm.nih.gov/articles/PMC2678142/
https://pubmed.ncbi.nlm.nih.gov/19374765/
https://scholar.google.com/scholar_lookup?journal=BMC%20Res.%20Notes&title=Rapid%20detection%20of%20dermatophytes%20from%20skin%20and%20hair&author=J.%20Garg&author=R.%20Tilak&author=A.%20Garg&author=P.%20Prakash&author=A.K.%20Gulati&volume=2&publication_year=2009&pages=60&pmid=19374765&doi=10.1186/1756-0500-2-60&
https://doi.org/10.1093/mmy/myx025
https://pubmed.ncbi.nlm.nih.gov/28419352/
https://scholar.google.com/scholar_lookup?journal=Med.%20Mycol.&title=Dermatophytes%20and%20dermatophytosis%20in%20the%20eastern%20and%20southern%20parts%20of%20Africa&author=E.%20Nweze&author=I.E.%20Eke&volume=56&publication_year=2017&pages=13-28&pmid=28419352&doi=10.1093/mmy/myx025&
https://scholar.google.com/scholar_lookup?journal=Med.%20Mycol.&title=Dermatophytes%20and%20dermatophytosis%20in%20the%20eastern%20and%20southern%20parts%20of%20Africa&author=E.%20Nweze&author=I.E.%20Eke&volume=56&publication_year=2017&pages=13-28&pmid=28419352&doi=10.1093/mmy/myx025&
https://doi.org/10.1080/02681219480000811
https://pubmed.ncbi.nlm.nih.gov/7536838/
https://scholar.google.com/scholar_lookup?journal=J.%20Med%20Vet.%20Mycol.&title=Advances%20in%20veterinary%20mycology&author=J.L.%20Richard&author=M.C.%20Debey&author=R.%20Chermette&author=A.C.%20Pier&author=A.%20Hasegawa&volume=32&publication_year=1994&pages=169-187&pmid=7536838&doi=10.1080/02681219480000811&
https://doi.org/10.3390/jof2010004
https://pmc.ncbi.nlm.nih.gov/articles/PMC5753085/
https://pubmed.ncbi.nlm.nih.gov/29376922/
https://scholar.google.com/scholar_lookup?journal=J.%20Fungi&title=Severe%20Dermatophytosis%20and%20Acquired%20or%20Innate%20Immunodeficiency:%20A%20Review&author=C.%20Rouzaud&author=R.%20Hay&author=O.%20Chosidow&author=N.%20Dupin&author=A.%20Puel&volume=2&publication_year=2015&pages=4&pmid=29376922&doi=10.3390/jof2010004&
https://doi.org/10.3109/13693780903213512
https://pubmed.ncbi.nlm.nih.gov/20092423/
https://scholar.google.com/scholar_lookup?journal=Med.%20Mycol.&title=Disseminated%20dermatophytosis%20in%20a%20patient%20with%20hereditary%20hemochromatosis%20and%20hepatic%20cirrhosis:%20Case%20report%20and%20review%20of%20the%20literature&author=V.C.%20Marconi&author=R.%20Kradin&author=F.M.%20Marty&author=D.R.%20Hospenthal&author=C.N.%20Kotton&volume=48&publication_year=2010&pages=518-527&pmid=20092423&doi=10.3109/13693780903213512&

