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Abstract

Objectives: Unani physicians have suggested a wide range
of anti-dermatophytic remedies, although the scientific
evidence is scarce. Thus, the efficacy and safety of Terminalia
chebula Retz. fruit powdermixedwith vinegarwas compared
with terbinafine hydrochloride 1% cream in the treatment of
tinea corporis in order to establish the non-inferiority of test
drugs.
Methods: The primary outcome measures were change in
the presence or absence of hyphae on KOH mount test,
change in pruritus severity assessed on 100 mm VAS and
change in physician’s global assessment. Secondary outcome
measure was change in the dermatology life quality index
(DLQI). Hemograms, serum creatinine, serum bilirubin, and
random blood sugar levels were measured at the baseline
and after treatment to ensure the safety of the interventions.
Results: A per-protocol analysis was done on 40 partici-
pants (21 in the test group and 19 in the control group). The
observed differences in the primary and secondary out-
comes between the test and control groups were greater
than the non-inferiority margin, signifying that the test
drugs were not inferior.
Conclusions: It may be inferred that the trial drug
Terminalia chebula Retz. fruit powder mixed with vinegar
is not inferior to terbinafine hydrochloride cream in the
treatment of tinea corporis.

Keywords: dermatophytosis; Halela Zard; Quba; tinea;
Unani medicine.

Introduction

Dermatophytosis, also referred to as “tinea,” is a very
common clinical problem caused by superficial mycoses
(dermatophytes) that infect the skin, hair, and nails [1, 2].
Dermatophytes are inoculated into the host skin through
penetration followed by full-blown lesions mediated by
proteases, serine-substilisins, and fungolysin which cause
digestion of keratin network into oligopeptide or amino acid
and act as potent immunogenic stimuli [3]. It is clinically
manifested by well demarcated, annular, pruritic, and scaly
lesions with central clearing [4]. According to WHO, the
reported worldwide prevalence is about 20–25%, whereas
approximately 30–70% adults suffer from asymptomatic
superficial mycosis [5, 6]. The incidence of this disease
increases with the passage of age [5].

Clinically, dermatophytoses are categorized by the
names of the body parts affected, i.e., tinea capitis (head);
tinea corporis (body); tinea cruris (groin); tinea unguium
(nail), and tinea pedis (feet) [4]. Among these subtypes, tinea
corporis is the commonest type characterized by dermato-
phytosis of glaborous skin except palms, soles, and groin
area [6, 7]. It is treated by both the topical and oral antifungal
agents in the conventional medicine [4, 6, 7]. Systemic anti-
fungals include terbinafine; griseofluvin; itraconazole, and
fluconazole [1, 4, 7], but failure reports of systemic therapy
and associated resistance is the most alarming concern;
especiallymutation in the sequalene peroxidise enzyme that
leads to the drug resistance [8]. High recurrence rate was
also reported if these therapies are discontinued [9]. Thus, it
creates a potential space for further exploration of alterna-
tive treatment modality, and Unani medicine may play an
important role in its management.

In Unani system of medicine, Qūbā clinically resembles
with tinea [10, 11] and has extensively been described in
various Unani classical textbooks with special focus on its
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classification, pathogenesis, prevention, and treatment [12].
It is defined as annular, dry, and pruritic eruptions [11]
caused by amalgamation of Mirra Sawda’ (bilious melanc-
hole) into blood or Ruṭūbat-i Ghalīẓ and Balgham-i Shor
(saline phlegm) [10] which is diverted towards the skin by
Quwwat-i Ṭabī’yya (natural faculty) resulting in the pruritic
skin lesion [13]. The line of treatment of Qūbā is based on
Teḥlīl (resolution), Tanqiya-i Mawād (elimination of morbid
material from the body) and Talṭīf-i Mawād (rarefaction of
morbid matter) [12]. Based on these therapeutic principles,
various single and compound formulations are used as
systemic and topical agents in the treatment of Qūbā by
Unani physicians. Accordingly, a combination of two Unani
drugswere selected for this study asHalela Zard (Terminalia
chebula Retz.) fruit powder mixed with Sirka (vinegar)
is recommended for the treatment of Qūbā [11, 13]
which possesses Teḥlīl and Talṭīf properties. Moreover,
Halela Zard (T. chebula Retz.) exerts Jālī (cleansing),
anti-inflammatory, and antipruritic activities [14]. The
hypotheses for the study were H0: ε≤δ vs. Ha: ε>δ, where ε is
the mean or proportion difference between test and control
group and δ is the noninferiority margin (δ<0). The rejection
of the null hypothesis indicates the noninferiority of the test
drug against the control.

Materials and methods

Trial design and setting

This prospective, non-inferiority, randomized, open-label, active-
controlled, parallel-group clinical trialwas conducted from January 2021
to February 2022 at department of Moalajat, Luqman Unani Medical
College, Hospital and Research Centre, Vijayapura (Bijapur), Karnataka
India.

Participants

Male or female participants aged 18–65 years diagnosed with tinea
corporis clinically as well as by KOH mount test without nail or scalp
involvement and body surface area BSA ≤20% were included in this
study. Although, patients already on topical and/or systemic antifungal
treatment (1 week of topical therapy and/or 4 weeks of systemic anti-
fungal therapy before baseline visit), patient with diabetes mellitus,
immunosuppressive disease or on immunosuppressant, super-imposed
cases of tinea corporis, non-compliancewith the trial protocol; pregnant
and lactating mothers were excluded from the clinical trial.

Selection of the participants

To recruit trial participants, they underwent a thorough screening
process that included complete medical history, general physical
examination, and systemic examination. The trial enrolled participants

who met the inclusion and exclusion criteria and conducted routine
investigation. The demographic profile of the participants, a detailed
history of the disease, and a physical and systemic examination were all
recorded in the IEC-approved Case Report Form.

Interventions

Participants were randomly assigned to receive either topical applica-
tion of Halela Zard and Sirka (sugar cane vinegar) in sufficient quantity
to cover the lesion in the Unani group or topical terbinafine 1% cream in
the control group. Concomitant use of any medication was not allowed
during the study. Participants in both groups were followed up on every
10th day for a period of 40 days.

Herbal medicine product: The trial drug combination Halela Zard and
Sirka was chosen from authentic Unani textbook Dhakhīra Khwārizm
Shāhi [13].

Dosage regimen and quantitative description: Participants in the
Unani group were advised to apply Halela Zard fruit powder mixed
with Sirka to the affected sites twice daily in an amount sufficient to
cover skin lesion for 40 days. The control group was instructed to apply
terbinafine hydrochloride 1% cream topically twice daily in an amount
sufficient to cover the lesions for 40 days [15].

Qualitative testing and preparation of Safūf (powder): Halela Zard
(T. chebula Retz.) fruit and sugarcane vinegar were procured from a
registered herbalist “Bhagvati Herbal & Healthcare Pvt. Ltd.”, Gujrat,
India. T. chebula was subjected to taxonomical identification and
authentication by Miss Vidyashree Suryavanshi (Botanist). The identi-
fied drugs were also deposited in the Museum of author’s institute,
bearing herbarium file No. 04/HERB/LUMC/19 and voucher specimen
numbers as T. chebula Retz. (DBARSI-BJP1902). Additionally, online
database “World Flora Online”was used to verify the botanical name of
the plant. Safūf (powder) was prepared by grinding Halela Zard fruits
and sieving through sieve no. 80. The fine powder was then mixed with
vinegar in 1:1 ratio and a homogenous paste was made. The formulation
was then placed in plastic containers and given to patients for local
application on lesions twice daily for 20 minutes. The patients were also
trained on how to apply the paste.

Rationale for the type of control used: Terbinafine hydrochloride 1%
is a well-established treatment option for dermatophyte infections,
such as tinea corporis/cruris and tinea pedis, achieving a high rate of
mycological cure [16]. It works by inhibiting squalene epoxidase, a
precursor enzyme that fungi use to synthesise ergosterol, a critical
component of fungal cell membrane, that impairs the fungal membrane
function and cell wall synthesis [17].

Outcomes

Primary outcome measures: The primary outcome measures were the
presence or absence of hyphae on the KOHmount test at baseline and at
the conclusion of the trial, change in pruritus severity measured by the
100 mm visual analogue scale (VAS), and change in physician’s global
assessment (PGA) assessed on a 5-point scale at each follow-up.
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Secondary outcome measure: Secondary outcome included change in
the DLQI evaluated at baseline and at end of trial.

Safety and adverse event monitoring

To ascertain the safety of interventions, local dermal tolerability,
changes in vital signs at each follow-up visit, and routine laboratory
investigations such as hemograms, serum creatinine, serum bilirubin,
and random blood sugar were performed prior to and after the trial.
Adverse event, if any, occurred during the study was duly monitored
and documented in the adverse event monitoring form.

Withdrawal criteria

Participants were withdrawn from the study if they developed any
adverse effect necessitating the additional therapy or missedmore than
two consecutive treatment sessions.

Sample size

The sample size was determined to be 40 (20 in each group) based on
data from a previous study that indicated a 74.3 % mycological cure
(clearance of hyphae on KOH mount) [18]. To establish the non-
inferiority of the test drug we assumed α=0.05, power=80%, ratio of
sample size, treat/control=1, expected proportion in the treatment
group=0.860, expected proportion in the control group=0.743, and
noninferiority margin= −0.2 [19]. The required sample size was
increased by 10% to account for projected dropouts. Thus, the intended
sample size for this study was 44 participants in total (22 in each group).
Although, the total number of participantswho completed the trial were
21 in test group and 19 in control group.

Randomization

Participants were assigned to two parallel treatment groups using block
randomization. The medical records department (MRD) of the institute
created four-person randomization blocks and delivered them to the
investigator in sequentially numbered, sealed, opaque envelopes.

Statistical methods

The data were entered into spreadsheet software, Microsoft Excel, and
analyzed using statistical software, IBM SPSSS Statistics v26 (IBM cor-
poration). The proportion,mean, and standard deviation (SD) of the data
were appropriately represented. Chi-square test, independent samples
t-tests, paired sample t-tests, and Mann-Whitney U tests were applied to
draw the conclusions; p<0.05 was deemed significant in this study.

Results

Participant flow

A total of 56 patients were evaluated for eligibility with 50
people meeting the study requirements and being enrolled

into the study. Of the remaining, 6 participants were excluded
from the study due to not meeting inclusion criteria. Out of
the 50 patients that were enrolled, 40 completed the course
of treatment; 4 in test group and 6 in control group lost
to follow-up. The statistical analysis was conducted on 40
participants who had completed the trial regimen (Figure 1).

Clinicodemographic profile

The mean (SD) age of participants in the Unani group was
33.10 (9.69) years, with 11 (52.4%) males and 10 (47.6%)
females while in control group it was 39.79 (15.17) years, with
11 (57.9%)males and 8 (42.1%) females. Out of 40 participants,
the majority 25 (62.5%) belonged to lower class followed by
middle class 14 (35.0%) and upper class 1 (2.5%) participant.
Diet-wise, the majority of participants 37 (92.5%) followed a
mixed diet pattern, while 3 (7.5%) followed a vegetarian
diet. Furthermore, 31 (77.5%) are married and 9 (22.5%) are
unmarried. Temperament-wise maximum participants 16
(40.0%) had Sawdāwī Mizāj, followed by Ṣafrāwī Mizāj 13
(32.5%), DamwīMizāj 8 (20.0%), and BalghamīMizāj 3 (7.5%).
In terms of demographic and clinical characteristics, the
baseline distribution of individuals in the Unani and control
groups was comparable, with statistically insignificant
(p>0.05) differences between them (Table 1).

Change in the presence of hyphae on KOH
mount test

At baseline, all participants, regardless of test or control
group, had hyphae on their lesion. Following the trial’s
conclusion, hyphae were cleared in 15 (71.4%) of the test
group’s patients and 14 (73.7%) of the control group’s pa-
tients. The remaining 6 (28.6 %) and 5 (26.3 %) participants in
the test and control groups, respectively, retained lesion
with hyphae. The odds ratio for presence vs. absence of
hyphae on KOH mount was 0.89 (95%CI: 0.22, 3.59) with
p=1.000 indicating that the difference between the efficacy of
test and control interventions was not statistically signifi-
cant (Table 2).

Change in severity of pruritus measured on
VAS

The mean (SD) VAS score at baseline was 69.29 (14.86) in
the test group and 67.63 (11.35) in the control group. The
observed mean differences at the 1st, 2nd, 3rd, and final
follow-up were 2.32 (95% CI: −6.26, 10.9, p=0.587), 2.29 (95%
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CI:−6.87, 11.46, p=0.615), 2.26 (95%CI:−8.4, 12.91, p=0.671), and
3.3 (95% CI: −6.13, 12.72, p=0.483), respectively (Figures 2
and 3). The differences at each follow-up were more than
non-inferiority margin (δ) suggesting that the test drug is
non-inferior to control drug in reducing pruritus. Though
pre- and post-treatment differences in pruritus reduction on
the VAS were within the clinically significant range (>30%)
for both groups [20].

Change in PGA

The PGA was assessed on a 5-point scale. In the test group, 11
(52.4%) cases had moderate lesions, whereas 10 (47.6%) had

severe lesions at baseline. The severity of the lesions was
significantly reduced at each follow-up (p<0.0001). At the
first follow-up, one case (4.8%) had almost completely
cleared lesions, 2 (9.5%) cases had mild lesions, 14 (66.7%)
cases had moderate lesions, and 4 (19.0%) case had severe
lesions. On second follow-up, three (14.3%) cases had nearly
cleared lesions, nine (42.9%) cases hadmild lesions, and nine
(42.9%) cases had moderate lesions. At the third follow-up, 1
(4.8%) case had no lesions, 6 (28.6%) had nearly cleared
lesions, 11 (52.4%) had mild lesions, and 3 (14.3%) had
moderated lesions. At the final follow-up, six cases (28.6%)
were completely free of lesions, nine (42.9%) had nearly
cleared lesions, and only six (28.6%) had mild lesions
(Table 3).

Figure 1: CONSORT flow chart of the participants.
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In the control group, 11 (57.9%) cases had moderate
lesions, 7 (36.8%) had severe lesions and 1 (5.3%) case had
mild lesions at baseline. The severity of the lesions was

significantly reduced at each follow-up (p<0.0001). Thus, 7
(36.8%) cases had mild lesions, 8 (42.1%) cases had moderate
lesions, and 4 (21.1%) cases had severe lesions. On second
follow-up, 6 (31.6%) cases had nearly cleared lesions, 8
(42.5%) cases had mild lesions, and 5 (26.3%) cases had
moderate lesions. At the third follow-up, 4 (21.5%) cases had
no lesions, 7 (36.8%) had nearly cleared lesions, 6 (31.6%)
had mild lesions, and 2 (10.5%) had moderated lesions. At
the final follow-up, 10 (52.6%) cases were completely free of
lesions, 6 (31.6%) had mild lesions, 2 (10.5%) had moderate
lesions, and 1 (5.3%) had severe lesions (Table 3). Intergroup
analysis revealed no statistically significant difference
between the two groups at each follow-up.

Table : Baseline demographic and clinical profiles of the participants.

Characteristics Unani group (n=) Control group (n=) p-Value

Age, mean (SD), years . (.) . (.) .a

Male, n, %  (.%)  (.%) .b

Female, n, %  (.%)  (.%)
Socio-economic status Upper class, n, %  (.%)  (.%) .b

Middle class, n, %  (.%)  (.%)
Lower class, n, %  (.%)  (.%)

Diet Vegetarian diet, n, %  (.%)  (.%) .b

Mixed diet, n, %  (.%)  (.%)
Marital status Married, n, %  (.%)  (.%) .b

Unmarried, n, %  (.%)  (.%)
Temperament Damawī (sanguine), n, %  (.%)  (.%) .b

Balghamī (phlegmatic), n, %  (.%)  (.%)
Ṣafrāwī (bilious), n, %  (.%)  (.%)
Sawdāwī (melancholic), n, %  (.%)  (.%)

KOH test positives  (.%)  (.%) .b

Pruritus severity on VAS, mean (SD) . (.) . (.) .a

Overall disease severity on PGA Mild, n, %  (.%)  (.%) .b

Moderate, n, %  (.%)  (.%)
Severe, n, %  (.%)  (.%)

DLQI, mean (SD) . (.) . (.) .a

aIndependent samples t-test, bChi-square test.

Table : Change in the presence or absence of hyphae on KOH test after
treatment.

Hyphae on
KOH mount

Test
(n=)

Control
(n=)

OR
(% CI)a

p-Valueb

Absent  (.%)  (.%) . (., .) .
Present  (.%)  (.%)

aOR, odds ratio for absence/presence of hyphae on KOH mount test with
lower and upper bound confidence intervals; bChi-square test.

Figure 2: Effect estimates of VAS and DLQI.
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Change in DLQI

The mean (SD) of DLQI in the test group was, significantly
reduced from baseline 14.76 (3.59) to 6.00 (2.55) after
completion of the treatment (p<0.001). Also, in the control
group, the mean (SD) of DLQI significantly reduced from
baseline 14.32 (3.90) to 5.42 (2.84) at the conclusion of the trial
(p<0.0001) (Figure 3). The observed mean difference after
completion of the trial was 0.58 (95% CI: −1.14, 2.3, p=0.501)
indicating statistically insignificant difference between both
the groups.Moreover, the differences at each follow-upwere
more than non-inferiority margin (δ) suggesting that the test
drug is non-inferior to control drug in improving the DLQI
(Figure 2).

Change in safety parameters

The safety of both interventions was determined using a
record of adverse events and changes in hemogram, as well

as serum creatinine, serum bilirubin, and RBS levels. During
the course of the trial, no adverse event was observed.
Although statistically significant changes in random blood
sugar was observed, it was clinically within normal limits
(Table 4).

Discussion

The study was conducted to establish the non-inferiority of
topical Halela Zard (T. chebula Retz.) fruit powder mixed
with Sirka (acetic acid) vs. terbinafine 1% in management
of Qūbā (tinea corporis). Based on the preliminary findings,
it may be inferred that the efficacy and safety of test and
control drugs were comparable and the test drug is non-
inferior to control drug in the amelioration of the overall
disease severity and clinical features.

The mean age of all the participants was 36 years which
is concurrent with Banerjee et al. and Kim et al. who re-
ported the peak age of incidence in the third decade of

Figure 3: Change in severity of pruritus measured on VAS and DLQI.

Table : Change in physician global assessment for overall disease severity at each follow-up visit.

PGA Test group (n=) Control group (n=) p-Valuea

No lesion Almost
clear

Mild Moderate Severe No lesion Almost
clear

Mild Moderate Severe

Baseline  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%) .
st follow-up  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%) .
nd follow-up  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%) .
rd follow-up  (.%)  (.%)  (.%)  (.)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%) .
th follow-up  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%)  (.%) .
p-Valueb p<. (within-group) p<. (within-group) –

aChi-square test (intergroup analysis), bWilcoxon signed ranks test (within-group analysis).
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life [21, 22]. Moreover, Leung et al. observed the highest
incidence in the post-pubertal children and young adults
[23]. Gender-wise, majority of the cases were male which
corroborates with the reports of Lauren et al. Neena et al.
and Penmetcha et al. who concluded that males are more
likely to develop tinea corporis than the females [4, 6, 24]. In
contrast, Leung et al. discovered that this disease has no
gender predominance [23]. Out of 40 cases, majority of the
cases were married. The data is consistent with Aaliya et al.
who also observed almost the same percentage of married
participants in their study [25]. Diet-wise, maximumnumber
of the participants had mixed dietary habit. The data is
corroborated by Aaliya et al. who also discovered the higher
proportion of participants with mixed dietary pattern [25].
Although, it is difficult to infer a link betweenmixed diet and
tinea corporis as the majority of patients are members of
the mixed diet community. Our study observed the highest
incidence of lower class followed the middle class partici-
pants. The findings are in consistent with Mangala et al.
Penmetcha et al. and Mohanty et al. who also reported the
highest prevalence in the patients of low socioeconomic
status [24, 26, 27]. Temperament-wise, majority of the study
population Sawdāwī, followed by Ṣafrāwī, Damawī, and
Balghamī. The distribution in both groups was equal as the
difference was not statistically significant (p>0.05).

The effect of the test interventions may be accredited
to their pharmacological actions described in Unani sys-
tem of medicine corroborated by the recent scientific
studies. Thus, the reduction in pruritus and erythema may
be due to the Muṣaffi Dam (blood purifier), Dāfi-i Khārish
(antipruritic), Mus’hil Sawdā’ (melanogogue),Muḥallil (anti-
inflammatory), and Jali (skin cleansing) actions of Halela
Zard. Pharmacologically, anti-inflammatory, carminative,

digestive, laxative, purgative, and antiseptic actions with
indications in wounds, ulcers, inflammation, skin diseases,
neuropathy, and general debility are reported [28]. Dutta B
K, et al. and Rubini B, et al. reported that the aqueous extract
of T. chebula fruit has potent anti-fungal activity, especially
against Trichophyton rubrum [29, 30]. Aqueous and ethanolic
extracts of T. chebulawere found to have antifungal activity
and were nearly identical to that of the standard antifungal
agents itraconazole, fluconazole, and ketoconazole against
T. mentagrophytes and T. rubrum isolated from Tinea cor-
poris patients [30]. Nigam, et al. discovered that methanol,
ethyl acetate, and chloroform extracts are inhibitors of
fungal mycelial growth [31]. Venkatachalam, et al. investi-
gated the anticandidal and antifungal activity of T. chebula
dried fruit extracts and discovered that methanol extracts
of T. chebula dried fruit possessed the highest antifungal
activity [32]. Furthermore, Sirka (acetic acid) was used as
vehicle in this study due to its Sarī al-Nufūz (penetration
enhancer) property. In addition, Sirka has Mulaṭṭif
(demulcent) and Muḥallil-i Waram (anti-inflammatory)
properties [33]. Samad, et al. reported that vinegar exhibits
the antifungal activity due to its extremely low-pH [34].

Strength and limitations of the study: This study was
conscientiously designed and implemented to reduce the
possibility of bias and confounding variables, and reported
following the CONSORT extension for herbal medicine
interventions. To avoid information bias, the objective
parameter PGA was also employed along with the subjective
parameter VAS. The pathology departments independently
submitted the laboratory investigation reports. To minimize
the effect of confounding variables, a thorough randomiza-
tion procedure was used to evenly distribute participants
with known or unknown confounding variables.

Table : Change in the safety parameters after trial completion.

Parameters Test group Control group p-Valuea

Hemoglobin, g/dL, mean (SD) . (.) . (.) .
Neutrophils, %, mean (SD) . (.) . (.) .
Eosinophils, %, mean (SD) . (.) . (.) .
Basophils, %, mean (SD) . (.) . (.) –

RBC × 
−/μL, mean (SD) . (.) . (.) .

MCV, fL, mean (SD) . (.) . (.) .
MCHC, g/dL, mean (SD) . (.) . (.) .
Hematocrit (PCV), %, mean (SD) . (.) . (.) .
Platelet count × 

−/μL, mean (SD) . (.) . (.) .
Serum creatinine, mg/dL, mean (SD) . (.) . (.) .
Serum bilirubin, mg/dL mean (SD) . (.) . (.) .
Random blood sugar, mg/dL, mean (SD) . (.) . (.) .

aIndependent samples t-test.
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Future recommendations

Considerable research has been conducted to better under-
stand the biological systems through the use of computa-
tional approaches such as genomics, transcriptomics,
proteomics, metabolomics, and metagenomics, which can
be combined with further experimental work in this
area. In addition, the cream formulation of the test
formulationmay improve patient compliance and efficacy.
The dose/concentration may be determined using the
extractive value of the test drug and the dose specified in
the Unani text.

Conclusions

Based on the observed findings, it may be inferred that
the efficacy of trial drug Halela Zard (T. chebula Retz.) fruit
powder mixed with Sirka (vinegar) is not inferior to terbi-
nafine hydrochloride in the treatment of tinea corporis.
Additionally, no significant adverse events were observed in
both the interventions during the course of the trial. More-
over, clinical trials with rigorous study design and adequate
sample size may be conducted to bolster the scientific
evidence.
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