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Abstract

Introduction: Tinea corporis and tinea cruris are common superficial fungal infections. Neem (Azadirachta indica) seed
extract has shown antifungal properties in vitro, but no clinical studies have been done for superficial dermatophytoses.
This study compared the efficacy and safety of 5% neem seed extract in cream base with 1% clotrimazole cream when
used twice daily for four weeks, in the treatment of localized tinea corporis and/or tinea cruris.

Materials and Methods: This is a randomized, double blind, clinical trial. Patients with localized tinea corporis and/
or tinea cruris were evaluated at baseline, week 1, week 2 and week 4. Clinical, mycological and effective cure rates of
both treatment groups were determined. The patients’ post treatment overall satisfaction scores and the incidence of
adverse effects were also documented.

Results: Sixty patients were recruited, and 30 patients were randomized to each treatment arm. There were no
significant differences in post treatment scores (p value=0.221). Effective cure, defined as the combination of marked
clinical improvement and mycological cure, was seen in 20/30 (66.67%) in the neem seed extract group and 24/30
(80%) in the clotrimazole group (relative risk = 1.67, 95% confidence interval = 0.69 — 4.0). Post treatment overall
satisfaction scores were comparable (p value = 0.333). Two patients experienced adverse effects in the neem seed
extract group, while there were no adverse effects in the clotrimazole group.

Conclusion: Efficacy and safety of 5% neem seed extract in cream base is comparable to 1% clotrimazole cream for the
treatment of localized tinea corporis and/or tinea cruris.
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Treatment of tinea corporis and tinea cruris varies
according to the areas involved. For localized
infection, topical therapy is recommended. Systemic
therapy may be indicated for extensive skin infection,
immunosuppression, resistance to topical antifungal

Introduction

Tinea cruris and tinea corporis are common
infections caused by the dermatophytes like
Trichophyton tonsurans, Trichophyton rubrum and
Microsporum species. These diseases are common,
with an estimated prevalence of 20%.'* Clinically,

H . h
superficial dermatophytoses are characterized by Submitted: 11™ October 2017
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annular, scaly lesions with central clearing. While
tinea cruris presents at the groin, tinea corporis may
affect any other part of the body.* The diagnosis of
superficial dermpatophytosis can be done by clinical
examination, potassium hydroxide examination and
fungal cultures.>®
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therapy, and comorbidities of tinea capitis or tinea
unguium.’

Clotrimazole is widely used for the treatment of
superficial dermatophytosis. It exerts its fungicidal
action by inhibiting lanosterol 14-demethylase, which
is important for the biosynthesis of ergosterol, a
component of the fungal cell membrane.®*®

Neem (Azadirachta indica) belongs to family milliaceae
(mahogany), and has been studied for various
therapeutic properties including anti-bacterial, anti-
fungal and wound healing effects.'® Sulfur-containing
compounds (cyclic trisulfide and tetrasulfide), gedunin
and nimbidin are components of neem shown to have
antifungal properties in vitro.!* The mechanism of
action is not well understood, but it is postulated that
neem seed extracts may inhibit proteases which are
needed in fungal physiology and development.*?

To the best of our knowledge, this is the first clinical
study comparing neem seed extract with an azole in
the treatment of tinea corporis and/or tinea cruris.

Objectives

General Objective:

To compare the efficacy and safety of 5% neem seed
extract in cream base with clotrimazole 1% cream
when used twice daily for four weeks, in the treatment
of tinea corporis and/or tinea cruris.

Specific Objectives:

1. To compare the post treatment clinical severity
scores of both groups.

2. To compare the proportions of patients with
marked clinical response after 4 weeks of
treatment in both groups.

3. To compare the proportions of patients with
mycological cure rates after 4 weeks of treatment
in both groups.

4. To compare the proportions of patients with
effective cure (marked clinical response and
mycological cure) after 4 weeks of treatment in
both groups.

5. To compare the patients’ overall satisfaction
scores at the end of treatment.

6. To compare the incidence of adverse effects in
both treatment groups.

Materials and Methods

Study design
This is a randomized, double blind, controlled trial
comparing the efficacy and safety of 5% neem seed

extract cream and clotrimazole 1% cream when
applied twice daily for the treatment of tinea corporis
and/or tinea cruris.

Patient population

New patients of the Dermatology Outpatient
Department of Jose R. Reyes Memorial Medical
Center, aged 18 to 65 years old, clinically diagnosed
with tinea corporis and/or tinea cruris and confirmed
with positive potassium hydroxide (KOH) smears,
were included. Patients were recruited from June to
December 2014.

Exclusion criteria

a. Pregnant or breastfeeding women

b. Systemic disease and immunodeficiency

c. Generalized dermatophytosis needing systemic
medication

d. Use of topical or oral antifungal treatment within
2 weeks prior to study commencement

e. Known allergies to neem

A certificate of approval from the Institutional Review
Board of Jose R. Reyes Memorial Medical Center
was obtained before the clinical trial was initiated.
The study was performed in accordance with the
Declaration of Helsinki and Good Clinical Practice
Guidelines. Informed consent from the patients was
likewise secured prior to treatment, after each subject
was briefed regarding the nature of the study.

Randomization, treatment allocation, and blinding
The study statistician generated a list of random
numbers using the table of random numbers. An
assigned resident, who was blinded to the codes,
allocated the treatments randomly using the list and
dispensed the packaged jars accordingly. The codes
were not disclosed to the investigators until the end
of the study.

Materials

A previous in vitro study by Natarajan et al*>determined
that the minimum inhibition concentration of neem
seed extract against dermatophytes was 15 pg/
ml. Based on this, a concentration of 5% neem seed
extract was determined for this study. The neem
seed extract was compounded in cream base by a
registered industrial pharmacist from the University
of the Philippines, Manila. Clotrimazole 1% cream
was obtained from a local pharmacy (Dermskin,
Philippines). The two study creams were similar in
appearance and were packed in identical jars and were
coded A or B by the same industrial pharmacist.
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Intervention

The patients in both groups were instructed to apply
their assigned cream on affected areas twice daily for
four weeks. The selection of a four-week treatment
period was based on standard therapy for superficial
fungal infections with most currently available topical
antifungals. The patients were also instructed not to
apply any other topical, or take any oral medications.

Clinical assessment

The patients were evaluated at baseline, and at 1, 2,
and 4 weeks by the primary investigator. The primary
endpoints of the study were the proportion of
patients who demonstrated marked clinical response,
mycological cure and effective cure. Secondary
endpoints included the clinical severity scores
throughout treatment, patients’ overall satisfaction
scores post-treatment and the incidence of adverse
events during the study.

Clinical severity scores were determined through an
evaluation of scaling, erythema, burning, and itching.
These were assessed using a four-point scale of 0 to
3 (0 = absent, 1 = mild, 2 = moderate, 3 = severe).
The scores for each parameter were added to give
the total clinical score. A marked clinical response
was considered to be a reduction of > 2 in the clinical
score or a final value of zero. All clinical evaluations
were done by the same blinded evaluator. Potassium
hydroxide examinations were done by the same
medical technologist for all patients. A mycological
cure was defined as a negative KOH smear. Effective
cure was defined to be the occurrence of both a
marked clinical response and a mycological cure.
Clinical evaluation was done at baseline, week 1, week
2 and week 4 of treatment, while KOH examinations
were done at baseline, week 2 and week 4. Monitoring
of adverse events and digital photography were also
done during every visit.

Overall satisfaction scores were obtained post
treatment by asking each patient to assess his or her
overall satisfaction using a four-point scale of 0 to 3
(0 = worse, 1 = the same, 2 = somewhat improved, 3
=markedly improved).

Stopping guidelines

The study was stopped in patients who experienced
burning, erythema, or pain on application. Appropriate
rescue treatment and monitoring were delivered.
These patients were considered as withdrawals
from the study. Those who did not comply with the
treatment regimen, or those who used other topical
medications, were also withdrawn from the study.

Dropouts were defined as those who did not follow up
within two weeks and whose outcome was unknown
by the end of the study period.

Sample size

Based on the 2013 census of the Jose R. Reyes
Memorial Medical Center Dermatology Outpatient
Department, there were 386 cases of tinea corporis
and 290 cases of tinea cruris seen out of a total of
30,328 patients. Statistical computations indicated
a minimum of 60 patients to achieve a 95% level of
confidence, precision of 5%, with allowance for a 20%
dropout, power of 80%, 0.05 significance level and
equal number of cases and controls.

Data processing and statistical analysis

For demographic characteristics, student’s t-test was
used for continuous variables and Pearson’s chi-square
test for categorical data. Repeated measures analysis
of variance was used to compare clinical severity
scores while student’s t-test was used to compare
post-treatment overall satisfaction scores. Treatment
effects such as relative risk, risk reduction and number
needed to treat were also computed. Statistical
analyses were performed using STATA Version 10
(Stata Corp LP, College Station, TX, USA). An intention-
to-treat analysis was used for all patients included who
received at least one dose of treatment. Test results
that produced p values of <0.05 were regarded as
statistically significant.

Results

Of the 72 individuals who were screened, 60 met the
entry criteriaand were randomized to treatment (neem
seed extract group, n=30) and control (clotrimazole,
n=30) groups. Of these patients, two were withdrawn
from the treatment group because of adverse effects.
There were no dropouts in both groups. Because an
intention-to-treat analysis was performed, all 60
patients were included in the full analysis (Figure 1).

The baseline characteristics of the study population
are summarized in Table 1. No statistically significant
differences were noted between the two groups based
on age, sex, affected site, and baseline clinical scores.

Both treatment groups showed decreasing clinical
severity scores throughout treatment (Figure 2). By
week 2 of treatment, 25/30 (83.33%) patients in the
neem seed extract group and 28/30 (93.33%) in the
clotrimazole group had marked clinical response. After
4 weeks of treatment, all the patients in both groups
had marked clinical response. Post treatment clinical

NJDVL. Vol 16, No.1, 2018



Poudel |, et al. Efficacy and safety of neem seed extract

severity scores were comparable in both groups (p
value = 0.221). There is no statistically significant
difference between two groups.

In the neem seed extract group, 10/30 (33.33%) of
patients had mycological cure by week 2 and 20/30
(66.67%) by week 4. In the clotrimazole group,
mycological cure was achieved in 13/30 (43.33%) of
patients by week 2 and 24/30 (80%) by week 4 (Table
2).

By the end of the treatment, 20/30 (66.67%) in the
neem seed extract group and 24/30 (80%) in the
clotrimazole group had effective cure of their disease

{Relative risk (RR) = 1.67, 95% confidence interval
(CI) = 0.69 — 4.0). Relative risk reduction (RRR) for
failed outcomes (those who did not achieve effective
cure) was 67% (RRR = 0.67, 95% Cl = 0.31 — 3.0). The
number needed to treat revealed that 8 patients were
required to be treated with neem seed extract cream
to demonstrate effective cure. (Table 3)

Post treatment overall satisfaction scores were
comparable in both groups (p value = 0.333) (Table
4). Two patients experienced adverse effects in the
neem seed extract group, while there were no adverse
effects documented in the clotrimazole group.

Assessed for eligibility, n = 72

Excluded, n=5

Failed to meet inclusion criteria, n =7

Randomized, n = 60

Clotrimazole group,

n=30

Withdrawn, n=0

Adverse effects, n =0

Withdrawn, n =2
Adverse effects, n =2

Figure 1: Trial profile showing the patient population.

Neem

e=Clotrimazole

N\

Baseline Week 1

Week 2

Week 4

Figure 2: Clinical scores of both groups throughout the treatment.
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Table 1: Demographic characteristics of the study population.

Characteristic Clotrimazole group, n =30 | Neem seed extract group, n = 30 p value
Age, years, meanzSD 34.59 +11.66 32.73+15.28 0.772
Sex, male/female 11/19 13/15 0.091
Site, groin/trunk 9/21 9/19 0.084
Erythema score, mean 2.11 2.07 0.23
Scaling score, mean 2.22 2.21 0.16
Pruritus score, mean 2.52 2.31 0.83
Total clinical score, mean 6.81 6.59 0.066

Note: SD = standard deviation.

Table 2: Number of patients showing marked clinical response, mycological and effective cures.

Neem seed extract group, n = 30 Clotrimazole group, n = 30
Week 1 Week 2 Week 4 Week 1 Week 2 Week 4
Marked clinical response, n(%) 18 (60) 25(83.33) | 28(93.33) | 26(86.67) | 28(93.33) 30 (100)
Mycological cure, n(%) 0(0) 10(33.33) | 20(66.67) 0(0) 13 (43.33) 24 (80)
Effective cure, n(%) 0(0) 0(0) 20 (66.67) 0(0) 0(0) 24(80)
Table 3: Table showing relative risk calculation
Number of patients who did not Number of patients who achieved Total
achieve effective cure effective cure
Neem group 10 20 30
Clotrimazole group 6 24 30
16 44 60

Table 4: Overall satisfaction scores at the end of the treatment.

Marked improvement

Partial improvement

Neem seed extract group, n(%)

19 (68%)

9 (32%)

Clotrimazole group, n(%)

22 (73%)

8 (27%)

Discussion

Both neem seed and leaf extracts have demonstrated
antifungal effects, but the former has a lower
minimum inhibitory concentration and is more readily
available.® Neem seed extracts have also been used
for scabies,* pediculosis capitis,®® and acne with
minimal to no side effects. A study published in 2015,
compared the efficacy of neem seed oil, terbinafine
cream and a combination of both in treatment of
dermatophytosis. It was concluded that neem seed
oil is equally effective as terbinafine cream in the
treatment of dermatophytosis.'®

In our study, both the neem seed extract and
clotrimazole groups significantly improved the clinical
symptoms of the patients. The improvement with
the use of neem seed extract may be attributed to its
effect on fungal proteases, which are considered as
virulence factors because they are needed by fungi
for adherence and penetration.® In addition, proteases
may alsoinduce inflammatory responses by altering the
permeability of the epithelial barrier and by induction

of pro-inflammatory cytokines through protease-
activated receptors. These enzymes may further
contribute to inflammation through interactions
with the kinin system as well as the coagulation
and fibrinolytic cascades. Their effect on the host
protease-antiprotease balance results from activation
of endogenous proteases and degradation of protease
inhibitors.'” Therefore, the clinical improvement with
the use of neem seed extract may be explained by
the prevention of microbial spread and inhibition of
inflammatory mediators associated with the inhibition
of dermatophyte proteases.

Although the majority of the patients in the neem seed
extract group did not experience adverse effects, two
patients developed irritation, erythema and pruritus
on application. Possible causative components in neem
include triterpenoid compounds (such as azadirachtin
and nimbin), and coumarins.’® Future studies may
focus on different concentrations of neem seed extract
to determine if a lower concentration may have
fewer side effects and still maintain efficacy. Also, a
comparison with other existing topical antifungals may
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also be conducted to further delineate the efficacy and
safety of this cheaper alternative.

treatment of localized tinea corporis and/or tinea
cruris when applied twice daily for four weeks.
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Conclusion

Efficacy and safety of 5% neem seed extract in cream
base is comparable to 1% clotrimazole cream in the
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