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Issues I will talk…..

• Current changes in superficial fungal infection 
pattern

• Resistance to antifungals
• Current prescribing trends
• Established protocols for tinea infections
• Some points to carry home



Current changes in superficial fungal infection prevalence 
and pattern:
Year Study title prevalence of 

Superficial 
fungal infection

2008
BD

Muhammad Hasibur. Prevalence of superficial fungal infections in the rural areas of 
Bangladesh. Iranian Journal of Dermatology, 2011; 14(3): 86-91.

17%

2019
BD

Fahmida Sarker, Fungal Skin Diseases and Related Factors in Outpatients of Three 
Tertiary Care Hospitals of Dhaka, an Urban City of Bangladesh: Cross-Sectional Study.

38.75%

2021
BD

Asma A N. Prevalence and pattern of  self medication practice in superficial fungal 
infection

43.6%

2015
India

Lakshmanan A .Epidemiological and clinical pattern of dermatomycoses in rural India. 
Indian J Med Microbiol. 2015 Feb;33 

27.6%

2018
India

Expert Consensus on The Management of Dermatophytosis in India (ECTODERM India) 
Rajagopalan et al. BMC Dermatology (2018) 18:6

36.6–
78.4% 



Changing scenario in clinical picture in 
Superficial  fungal infection:

Tinea corporis Tinea cruris



Steroid modified tinea Steroid modified tinea



Tinea incognito Tinea incognito



Tinea incognito



Irritant contact dermatitis due to self medication and 
superficial burn



Tinea with eczematization Extensive tinea



Tinea imbricata 



Tinea cruris in infant Tinea in children



Psoriasis  like tinea Eczema like tinea



Tinea faciei



Sudden epidemiological shift of causative fungi:

In 2012
• Trichophyton rubrum 84(86.6%) was found common 

etiological dermatophyte species followed 
by Trichophyton mentagrophytes 8(8.2%) 
and Epidermophyton floccosum 5(5.2%).

Rahim, M. R., Saleh, A. A., Miah, M. R. A., Anwar, S., & Rahman, M. M. 
(2012). Pattern of dermatophyte in Bangabandhu Sheikh Mujib Medical University. 
Bangladesh Journal of Medical Microbiology, 6(2). doi:10.3329/bjmm.v6i2.19370



Sudden epidemiological shift of causative fungi:

In 2021

Trichophyton mentagrophyte was the common 
etiological dermatophyte species which was 59.21% 
followed by Trichophyton rubrum (40.79%). 

Samia Afreen Khan, S. M Shamsuzzaman et al. Isolation and Identification of 
Dermatophytes Causing Dermatophytosis at a Tertiary Care Hospital in Bangladesh. Arch 
Clin Biomed Res 2021; 5 (3): 437-451



Sudden epidemiological shift of causative fungi…



In 2020



In 2020..



The newly emerged fungus—T. mentagrophytes 
genotype VIII( T.indotineae)



Factors related to this changing scenario:

Host related factors:
• poor hygiene, sharing of fomites, sharing of prescriptions, 

autoinoculation.
• rampant abuse of topical corticosteroids, high potency and 

antifungal-steroid combination cream



Factors related to this changing scenario:

Host related factors….
• host immunity, abnormal host cell-mediated immune 

(CMI) response
• altered cutaneous flora, comorbidities .



Factors related to this changing scenario….

Fungal species related factors 

• Changing fungal species - emergence of T mentagrophytes/T 
interdigitale complex ( T. indotineae )as the predominant or 
codominant pathogen

• Antifungal resistance to systemic antifungals



Factors related to this changing scenario….

Treatment related factors:

• poor public awareness and inadequate access to 
healthcare facilities/misdiagnosis/faulty treatments

• treatment by unqualified healthcare personnel, lack of 
awareness and inadequate knowledge of treating 
physician



Factors related to this changing scenario….

Treatment related factors…

• poor compliance, poor quality of drugs .
• All affected family members not getting proper 

treatment simultaneously 
• Antifungal resistance



Mechanism of antifungal drugs:



Antifungal  resistance:

Microbiologic resistance

refers to nonsusceptibility of a fungus to an antifungal 
agent by in vitro susceptibility testing, where the MIC 
of the drug exceeds the susceptibility breakpoint for 
that organism.



Antifungal  resistance…

Clinical resistance 

has been defined as the persistence or progression of 
an infection despite appropriate antimicrobial therapy. 



Antifungal  resistance:

• Point mutation
• Upregulation of efflux pump
• Biofilm formation
• Target overexpression
• Pathway alteration
• Alteration of cell permeability



Antifungal susceptibility testing

The minimum inhibitory concentration (MIC) is the lowest 
concentration of an antimicrobial agent that inhibits the 
growth of fungi. 

• The MIC50 is the concentration of an antimicrobial agent at which 
50 percent of the organisms tested are inhibited. 

• The MIC90 is the concentration of an antimicrobial agent at which 
90 percent of the organisms tested are inhibited.



Current prescription trends: 

• Fluconazole @ 50 mg/100 mg/150 mg/200 mg daily or 150 
mg/200 mg weekly for 1/2/4/6/8 weeks

• Itraconazole @ 100 mg/200 mg/300 mg/400 mg for 
1/2/4/6/8 weeks

• Terbinafine @ 250 mg/500 mg for 2/4/6/8 weeks
• Voriconazole @ 50 mg/100 mg/200 mg/400 mg for 

1/2/4/6/8 weeks
• Posaconazole @ 200 mg/300 mg for 2 weeks



Current prescription trends…

• Voriconazole + Itraconazole
• Voriconazole + Fluconazole
• Voriconazole + Itraconazole + fluconazole
• Itraconazole + Terbinafine
• Terbinafine + Fluconazole



Current prescription trends…..

• Luliconazole/sertaconazole/tioconazole/clotrimazole topical
• Miconazole + Hydrocortisone
• Econazole + triamcinolone
• Betamethasone + clotrimazole
• Betamethasone + clotrimazole + gentamycin
• Clobetasol + ofloxacin + ornidazole + terbinafine



Current prescription trends…..

• Prednisolone oral
• Dexamethasone oral
• Deflazacort oral
• Triamcinolone injectable intramuscular



Is there any recognized protocol??



Categorizing the fungal infection:

• Group 1a: Patients with the first episode, with no prior
history of topical or systemic treatment

• Group 1b: Patients with the first episode, with a prior history
of application of TSAF combination creams or irregular
systemic treatment



Categorizing the fungal infection….

•Group 2: Patients who have been on irregular
treatment with multiple antifungal drugs given for
a suboptimal duration or patients with recurrent
episodes within a period of 6 months



Categorizing the fungal infection….

• Group 3: Patients with chronic dermatophytosis 
(several relapses for >6 months to 1 year) or 
recalcitrant dermatophytosis in spite of regular 
treatment



Categorizing the fungal infection……

• Chronic dermatophytosis: continuous existence of
tinea for more than 6 months despite adequate
treatment

• Recurrent dermatophytosis: reappearance of tinea
within 6 weeks of successfully completed therapy

• Relapse dermatophytosis: reappearance of tinea after
6 weeks of successfully completed therapy



Points for discussion with patients:

• Taking regular bath (at least once a day) and Wiping 
the body dry .

• Regular washing of clothes in hot water and drying in 
sunlight inside out ,

• Storing and washing clothes of infected patients 
separately 

• Regular washing of bed linen (at least once a week)



Points for discussion with patients….

• Avoidance of sharing of fomites like clothes, towels 
and soaps with others 

• Avoidance of synthetic tight garments ,wearing bands, 
threads.

• Regular mopping and cleaning of the house .
• Losing weight in obese patients



Points for discussion with patients…

• Avoidance of contact with pets .
• Avoidance of application of topical medication 

without prescription
• Strict adherence to treatment 
• Simultaneous treatment of other infected house 

members and close contacts .



Group 1a: Patients with the first episode, with no 
prior history of topical or systemic treatment 



Group 1a….

• On review at end of course, if there is no/partial response 
then up dose of the drug as follows:

• Tablet fluconazole 150 mg thrice weekly 
• Tablet terbinafine 500 mg once a day
• Tablet itraconazole 100 mg twice a day
• Tablet griseofulvin 500 mg twice a day



Group 1a….

• On the next review at the end of 2–3 weeks, if there is no 
response along with occurrence of new lesions, we should 
consider changing the drug.



Group 1b: Patients with the first episode, with a prior 
history of TSAF cream application or irregular systemic 
treatment for a suboptimal duration

• This group of patients may be managed as in Group 1a, but 
require a longer duration of treatment to cure steroid-
modified tinea. 



Group 2: Patients with irregular 
treatment/recurrent episodes within 6 months..

• After proper history taking with regard to the 
medications, they may be started on an antifungal 
drug that has not been given earlier or in the recent 
past

• Review at the end of 2–3 weeks:
• Partial response/few active lesions – up the dose
• No response/new lesions – Change drug.



Group 2: Patients with irregular 
treatment/recurrent episodes within 6 months…

• Review 2 weeks after up dosing:
• Good response – continue the same
• In case of partial response – add another drug of 

different class.



Group 3: Patients with chronic dermatophytosis 
or recalcitrant dermatophytosis

• Single drug with double dose for longer duration

• If there is no response at the end of 3 weeks, combination 
therapy has to be planned. Recommended combinations 
are as follows:

• Fluconazole/itraconazole + terbinafine
• Griseofulvin + terbinafine
• Griseofulvin + fluconazole/itraconazole.



Dosing of systemic combination therapy

• Terbinafine 250 mg + Itraconazole 200 mg daily for 8 weeks

The terbinafine + itraconazole group exhibited 100% cure rate of more
patients with shorter cure time compared to terbinafine or itraconazole
monotherapy (P1 < 0.05, P2 < 0.05).(Dongxing Zhang et al; American Journal of therapeutics,
2021)



Dosing of systemic combination therapy….

• Terbinafine 6mg/kg/day + fluconazole 6 mg/kg/day or
12mg/kg/week for 8 weeks



Duration and combination of therapy

• Is always individualized depending on the clinical
response and hence drugs should be continued until
clinical cure

• Shorter duration with higher dose have a less chance of
development of resistance compared to lower dose for
longer duration.



Another guideline…..

Expert Consensus on The Management of Dermatophytosis in India: 2018



Role of topical therapy

• A combination of topical and systemic therapy may
improve cure rates still further or possibly shorten the
duration of therapy with the systemic agent

• Topical terbinafine and butenafine work better than
azoles or ciclopirox.

• Luliconazole is fungicidal and better than terbinafine



Role of topical therapy…

• Hyperkeratosis if present needs to be treated with 6 –
12% salicylic acid for better penetration of topical
drug

• Moisturizer needs to applied as there is significant
trans epidermal water loss



Should we or should we not use steroid mixed 
preparations

• combining antifungal and steroid (Hydrocortisone) mixed
preparations at the beginning of the therapy for short
duration (2 weeks) helped reduce the inflammation and
give symptomatic relief.



Should we or should we not use steroid 
mixed preparations……

• However, further studies showed that prolonged
steroid use can make fungus unresponsive to
treatment and also cause atrophy and incognito.

• Moreover, newer topical agents like sertaconazole,
luliconazole and amorolfin all have potent anti
inflammatory property



Treating onychomycosis:
Drug Dose Duration 
Griseofulvin 500 mg/10-25 mg/kg daily Finger nail 6-9 months

Toe nail 12-18 months
Terbinafine 250 mg daily Finger nail 6 weeks

Toe nail 12 weeks
Itraconazole 200 mg daily Finger nail 6 weeks

Toe nail 12 weeks
400 mg one week pulse every 
month

Finger nail 2 months
Toe nail 3 months

fluconazole 150-300 mg weekly Finger nail 6 months
Toe nail 12 months



Some adjunct therapies for onychomycosis:

• Subungual dermatophytoma can be removed with partial
nail avulsion and then cure rate is good

• Nd:YAG, Diode, CO2, erbium lasers, PDT, Iontophoresis,
Eximer lasers have been tried as adjunct



Guideline for tinea capitis treatment….

American family physician 2014



Oral antifungal in pregnancy

• Oral terbinafine is safe in pregnancy

Danish nationwide cohort study found no increased risk of major
malformations or spontaneous abortion among pregnancies exposed to oral
or topical terbinafine. These results suggest that terbinafine can be used
relatively safely in both oral and topical formulations during pregnancy.Mar 4,
2020



Oral drug of choice in hepatic impairment

• Fluconazole is relatively safer without dose
adjustment.

• Itraconazole can be given with close monitoring of
hepatic markers and not along with any hepatic
inducers

• Terbinafine is contraindicated in chronic or active liver
disease



Oral drug of choice in renal impairment

• Itraconazole does not need any dose adjustment
• Terbinafine should be avoided at CrCl <50
• Fluconazole dose should be reduced to 50% at CrCl

<50



Voriconazole

• Fungistatic triazole
• Binds to 14-alpha sterol demethylase, and inhibits the 

demethylation of lanosterol as part of the ergosterol 
synthesis pathway in yeast and other fungi.

• At present indicated for serious, systemic fungal infections.







Some comments on voriconazole

• Yes, voriconazole works against dermatophyte
• Yes, there have been studies on this
• But, recurrence and relapse is very high compared to

other antifungal.
• But Voriconazol is not approved for the treatment of

superficial fungal infection. It is only indicated for
invasive fungal (Aspergillosis, Scedosporiosis,
Fusarosis and candidiasis).





Take home message….
• Proper diagnosis is 1st step then categorizing is important
• General measures have to be explained
• Proper dosing and duration should be ensured,
• Try to avoid steroid and mixed preparations.
• Drug susceptibility testing facility must be set up in different 

center.
• Multicenter research must be done to establish the effective 

and safe dosing of newer drugs 





Dosing guideline on body weight

• Itraconazole
• Less than 20 kg: 5 mg/kg per day
• 20 to 40 kg: 100 mg per day
• 40 to 50 kg: 200 mg per day
• More than 50 kg: 200 mg twice 

daily

• Terbinafine
• <20 kg; 125 mg/day
• 20-35 kg: 187.5 

mg/day
• >35 kg: 250 mg/day

Fluconazole: 3-6 mg/kg/day
Griseofulvin: 10-25 mg/kg/day


