WWW.ijpcs.net

Research Article

An open label, randomized, comparative study of antiscabietic drugs permethrin,
gamma benzene hexachloride and ivermectin in patients of uncomplicated scabies

Maurya Meenakshil, Kaushik Sadhna?, Srivastava Neeraj3, Verma Deepak", Parihar Renu®

'Lecturer, Department of Pharmacology, Sarojini Naidu Medical College, Agra , India.
?prof. & HOD, Dept of Pharmacology, 3Assistant Professor & HOD, Department of Skin & Venereal Diseases,
*Lecturer, Dept of Pharmacology, >Junior Resident, Department of Pharmacology,
Maharani Laxmi Bai Medical College, Jhansi,Uttar Pradesh, India.

ABSTRACT

Background: To determine efficacy and cost effectiveness of antiscabietic drugs (permethrin, gamma benzene hexa-
chloride and ivermectin) in patients of uncomplicated scabies.

Materials and Methods: This was a prospective, randomized clinical study conducted in 210 diagnosed patients of
scabies (>12years of age) from January 2011 to October 2011.They were randomly allocated into one of the three
groups. Group A received topical permethrin (5% cream), Group B received topical gamma benzene hexachloride (1%
lotion) and Group C received oral ivermectin (tab 200mcg/kg). All the three groups received treatment two times- at the
time of first visit and one week later. The patients were followed up at the end of first and third week. At each visit, cure
rate was assessed by clinical and itching grading score and compared to determine the efficacy. Cost effectiveness
was compared on basis of cost in INR to treat one case successfully.

Results: Cure rate at the end of first week was 83.87% in Group A, 78.18% in Group B and 55.17% in Group C while
cure rate in the three treatment groups at the end of third week was 93.55% in Group A, 80.00% in Group B and
98.28% in Group C. Thus at the end of first week Group A showed better cure rate while at the end of third week
Group C was equally efficacious to Group A. The cost (INR) to treat one patient was 69.19 for permethrin, 37.50 for
gamma benzene hexachloride and 24.42 for ivermectin.

Conclusion: A single application of permethrin is superior to both ivermectin and gamma benzene hexachloride while
ivermectin in two dose regimen is equally efficacious to permethrin and more cost effective than the other two conven-
tional antiscabietic drugs. Oral ivermectin can be used as an alternative to permethrin.
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INTRODUCTION drugs. There are lot of factors which determine

the choice of therapy such as age, cost of treat-
[3]

Scabies is a contagious skin disease ment, efficacy etc.
caused by the mite Sarcoptes scabiei var. hom-
inis, which is an obligate human parasite.[" It is
estimated that nearly 300 million people
worldwide are infected with this disease.'”’ Sca-
bies is prevalent in almost all age groups, The s
spread of scabies is enhanced by overcrowding  Revised :02-06-2014
and poor hygiene. Drugs used for scabies has Accepted : 24 - 06 - 2014

There are various treatment modalities
for scabies but still the search for ideal scabi-
cide is going on. An ideal scabicide must be

changed a lot from sulphur ointment to perme-  * Correspondence : meenakshimaurya2s@gmail.com

thrin cream and ivermectin tablets orally. There ~ Conflict of interest: Nil
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are several currently available antiscabietic Copyright: © 2014 Journal. All rights reserved.
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safe, effective and of low cost as this disease is
more common in poor people.[YSeveral studies
were conducted to compare various antiscabiet-
ic drugs for scabies. Bachewar et al., has com-
pared benzyl benzoate, permethrin and iver-
mectin and found benzyl benzoate as first line
intervention and ivermectin as best cost effec-
tive drug.!”! Another study by Sunita B. Chhai-
ya et al., suggests ivermectin as an alternative
to permethrin.'! The present study was con-
ducted to compare three commonly used anti-
scabietic drug (permethrin, gamma benzene
hexachloride and ivermectin) to find out the
best intervention at minimal cost. As fewer
studies have been done to elucidate the extent
of problem, this study would be helpful in
providing some of the very basic data on the
safest scabicide at the lowest affordable cost in
our country, which is very necessary as the dis-
ease is quite prevalent in the major poor popu-
lation in India.

MATERIALS AND METHODS

This prospective, comparative and ran-
domized study was conducted on the patients
of scabies attending the Out Patient Department
of Skin & Venereal Diseases and Department
of Pharmacology, Maharani Laxmi Bai Medi-
cal College, Jhansi for a period of January 2011
to October 2011. The diagnosis was made on
basis of history and clinical examination. Ethi-
cal clearance was obtained from Institutional
Ethics Committee of Maharani Laxmi Bai
Medical College, Jhansi.

Eligibility Criteria

The eligibility criteria were decided on
basis of inclusion and exclusion criteria. The
inclusion criteria were any newly diagnosed
patient of scabies of any gender and above 12
years of age and presence of diffuse itching and
visible lesions associated either with at least
two typical locations of scabies ( interdigital

folds, flexor aspect of wrist and elbow, geni-
tals, anterior axillary folds) or with a household
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member with itching.

The exclusion criteria were any preg-
nant or lactating females, any history of diabe-
tes, hypertension or any chronic disease, any
psychiatric illness or neurological disorder and
any other associated skin disease which can
affect the study due to same presentation like
atopic dermatitis, dyshydrotic eczema, insect
bite reaction etc.

Sample size

A total of 210 patients of scabies at-
tending the OPD of Skin and Venereal Diseas-
es were included in the study. The patients
were informed and written consent was taken.
The selected patients were allocated to any one
of the three treatment groups randomly on basis
of a computer generated random table.

Interventions

The participants were randomly allocated one
of the following groups-

GROUP A- Single application of half
tube i.e. 15g of permethrin 5% cream was ap-
plied over whole body below neck and scrub
bath was taken 12 hours later. This process was
repeated after one week. The 30 g tube contains
permethrin 5% and 1 mg formaldehyde and
was priced at INR65.

GROUP B-Single application of half
bottle i.e. 25ml of gamma benzene hexachlo-
ride (GBH) 1% lotion was applied over whole
body below neck and scrub bath was taken 12
hours later. This procedure was repeated after
one week .The 50 ml bottle contains GBH 1%
and was priced at INR30.

GROUP C- Tab Ivermectin 200 mcg/kg
consumed as single dose anytime of the day
and repeated after one week. The single tablet
was priced at INR12.

Participants of Group A and Group B
were instructed to take warm water bath before
application of medicine and then after applica-
tion of medicine next morning. They were
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advised about treating the family members also
and prevention of transmission by washing all
clothes and bedding that came in contact. They
were also advised not to take any other medi-
cine for this disease during the study period.

Grading scores

At the initial visit, of all the patients
included in the study a thorough history was
taken and they underwent physical and cutane-
ous examination. The baseline itching and clin-
ical grade scoring was done. All the details
were recorded. The efficacy was assessed on
basis of two parameters -

Clinical grading score

The primary efficacy parameter was
lesion subsidence. Severity of lesions was clini-
cally graded on a scale of 0 to 3 arranged as
follows: 0 = Free of lesions (no lesions) , 1= 10
or fewer lesions (mild), 2= 11- 49 lesions
(moderate), 3= 50 or more lesions (severe).

Itching grading score

The secondary efficacy parameter was
assessment of reduction in severity of pruritus,
considering the pruritus at first visit as 100%.
The patient was asked for reduction in pruritus
on subsequent visit and on basis of that grading
was done on the given scale by the observer.
Pruritus was graded on a scale of 0 to 4 on ba-
sis of severity. Grading was done as: 0=0% (no
pruritus), 1=1-25% (mild pruritus), 2=26-50%
(moderate pruritus), 3=51-75% (severe pruri-
tus), 4=76-100% (very severe pruritus).

Efficacy Assessment

Patients of all the three groups were fol-
lowed-up at the end of first and third week and
patients were examined to assess safety (no ap-
pearance of any adverse effects or intolerability
to the drug) and efficacy. At each of the two
follow ups, a detailed examination of the entire
body was performed. All remaining suspected
scabies lesions were examined and compared
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with baseline clinical grading score. The pa-
tient were asked for any remaining pruritus and
compared with baseline itching grading score.

The treatment was considered effective
if at the end of three weeks, the pruritus was
reduced and lesions were improved without
appearance of any new lesions from initial vis-
1t.

Improvement was graded as: ) Mild=
clinical grading score (grade 2 or 3)+itching
grading score (grade 3 or4). Moderate= clinical
grading score (grade 1)+itching grading score
(grade lor2). Good = clinical grading score
(grade O)+itching grading score (grade O0).
Complete clinical cure was defined as reduc-
tion both in clinical grading score (up to grade
0 or 1) and itching grading score (up to grade 0,
1 or 2). Patient was considered to be not cured
if at the end of three weeks there was no im-
provement in the pruritus and not healing of old
skin lesions or appearance of new lesions. Also
patients with mild improvement were also in-
cluded in the criteria for not cured.

At the end of each visit, patients were
observed for these end points; Cured- patients
showing moderate or good improvement. Not
cured- patients showing no or mild improve-
ment.

Cost effectiveness assessment

The cost effectiveness was calculated on basis
of total expenditure on medicine (in INR) at the
end of the third week and cure rate (in %) and
the three drugs were compared on the basis of
amount needed to treat one case successfully."!

Statistical analysis

The percentage of improvement was compared
between the three groups. Intergroup compari-
son between two groups was done using un-
paired ‘t’ test. For all statistical tests, p value
<0.05 were considered to be statistically signif-
icant.
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RESULTS

The current study was planned with an
objective to study different available treatment
modalities in scabies. Baseline characteristics
of the patients in three treatment groups were
comparable (Table 1).

Table 1: Baseline characteristics of the patients in
three treatment groups

parameters GroupA GroupB GroupC
(n=70) (n=70) (n=70)

Mean age (years) 23.55 28.89 27.74
Gender (male/female)  49/21 51/19 41/29
Geographical distribu- 37/ 42/ 36/
tion (urban/rural) 33 28 34
Socio economic status 10/ 12/ 11/
(lower middle /upper 40/ 36/ 40/
lower/lower) 20 22 19
Nocturnal pruritus(%) 100 100 100
Family history of pruri- 72.00 84.00 78.00
tus(%)
Itching grading score
(very severe/severe/ 100/0/ 100/0/ 100/0/
moderate/mild/no 0/0/0 0/0/0 0/0/0
itching) (%)

. . 20.97/ 21.82/ 20.69/
(C:;rv:f;/g;a:;';fat;re 4355/  25.45/ 4138/
mild/no lesions) (%) 32.26/ 41.82/ 32.76/

i 03.22 10.91 05.17

Since the current study was an OPD
based study, several patients were lost during
follow up. Any patient who didn’t turn up in
any or both follow up was excluded from
study. Thus only those patients who completed
both follow ups and were compliant were in-
cluded in study. Clinical cure rate was assessed
on basis of clinical grading score and itching
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grading score. Patients showing improvement
in both scores were considered as cured (Table
2 and Fig.1-2).

At the end of first week, permethrin and
gamma benzene hexachloride shows no signifi-
cant difference (p > 0.05) while ivermectin was
less efficacious to both permethrin (p < 0.001)
and gamma benzene hexachloride (p < 0.01).
At the end of third week there was no signifi-
cant difference between permethrin and iver-
mectin (p > 0.05) while both permethrin (p <
0.05) and ivermectin (p < 0.01) were more effi-
cacious than gamma benzene hexachloride
(Table 2).

When cost effectiveness was compared,
ivermectin(INR 24.42 per patient) was much
more cost effective than both permethrin (INR
69.19 per patient) and gamma benzene hexa-
chloride (INR 37.50 per patient) (Table 3). No
adverse effects were noted in any of the three
groups by the patients or investigators.

DISCUSSION

Scabies is the common parasitic infesta-
tion of human beings. It is more common in
poor people due to overcrowding and unhy-
gienic conditions which helps in transmission.
All age group and both sex are susceptible.”

The mainstay of therapy currently is
topically applied medicines such as benzyl ben-
zoate, gamma benzene hexachloride, perme-
thrin etc. ™ In addition, recently an oral drug
ivermectin in dose of 200mcg/kg has been
found to be an effective scabicidal agent.!”’
The main aim of this study was to determine

Table 2: Number of patients included, dropouts and cured on basis of clinical grading score (0 or 1) + itching

grading score (0, 1 or 2) in each groups.

Subjects Lost to Non-

Completed Curerate atthe Cure rate at the

Group. drug included follow-up compliance Dropouts both follow end of first end of third week
(no.,%)  (no., %) (no., %) (no., %) up week (no., %) (no., %)
A. Permethrin 70,100 07, 10.00 1,1.43 08, 11.43 62 52/62 (83.87)" 58/62 (93.55)°
B. GBH 70,100 13, 18.57 2,2.86 15,21.43 55 43/55 (78.18)"  44/55 (80.00)"
C.lvermectin 70,100 11,15.71 1,1.43 12,17.14 58 32/58 (55.17)°  57/58 (98.28)"

GBH - Gamma Benzene Hexachloride, unpaired ‘t’ test was used to compare the percentage of cure rates.
p>0.05 vs. group B, 'p<0.01 vs. group C, i[p <0.001 vs. group A, ’p < 0.05 vs. group B, "p > 0.05 vs. group A.
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Table 3: Cost- effectiveness analysis of each drug at end of third week

in INR for 1 . INR
Group. drug COSt.".‘ or 100 Cure rate (%) Cost effectiveness LT
participants treat one case
A. Permethrin 65 X 100 = 6,500 93.95 INR 6,500 for 93.95 ¢4 14
participants
B. Gamma Be'nzene 30 X 100 = 3,000 30.00 INR?%,.OOO for 80.00 3750
Hexachloride Participants
C. Ivermectin 24X 100 = 2,400 98.28 INR 2,400for98.28 1)

participants

Figure 1: Improvement in Clinical Grade at each follow up visit in three groups
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Figure 2: Improvement in Itching Grade at each follow up visit in three groups
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the better treatment option for scabies at mini-
mal cost.

Gamma benzene hexachloride is a neu-
rotoxin that interacts with the GABA-A recep-
tor chloride channel complex at the picrotoxin
binding site and disrupts GABA neurotransmis-
sion. This results in death of mite.!'”! Since it
acts only on GABA-A receptors, so its ovicidal
effect cannot be established. Thus a second
course of treatment must be given after one
week to destroy any newly hatched larvae. Its
selective action on single receptor may explain
its low efficacy in comparison to permethrin
and ivermectin. Similarly, Zargari O et al., in
their study found that permethrin provided an
improvement rate of 84.60% after two weeks,
whereas gamma benzene hexachloride was ef-
fective only in 48.90% of patients.!'"

Permethrin is a neurotoxin and it blocks
the movement of sodium ions from outside to
inside of the nerve cells. This causes delayed
repolarisation and paralysis and death. Perme-
thrin acts on ubiquitous sodium channels so it
acts at all stages of the life cycle of the mite.
Neither gamma benzene hexachloride nor iver-
mectin has this effect.!'” Permethrin has rapid
onset of action. It may be due to its topical ap-
plication which ensures maximum concentra-
tion of drug in skin and action at all stages of
the life cycle of the parasite.

Ivermectin acts against the scabies mite
through two channels- It has high affinity for
the glutaminated gated chloride ion channels
which is found in the peripheral nervous sys-
tem of invertebrates. This causes hyperpolarisa-
tion by increasing intracellular chloride con-
centration and results in paralysis of parasite.

It also blocks neurotransmission across
the nerve synapse that gamma-
aminobutyric acid thus resulting in the paraly-
sis and death of mite.*"”) Ivermectin is an oral
drug, so concentration achieved in skin is varia-
ble. Due to its specific site of action, ivermectin
may not be effective against the younger stages

uses
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of parasite inside egg because the nervous sys-
tem has not yet developed.!! So it acts only as
miticidal drug. This is the probable reason for
its lower efficacy at the end of first week but as
it acts through two channels its efficacy be-
comes equal to permethrin at the end of third
week.

When cost effectiveness of the three
drugs were compared, it was found that iver-
mectin(INR 24.42 per patient) was much more
cost effective than both permethrin (INR 69.19
per patient) and gamma benzene hexachloride
(INR 37.50 per patient). Bachewar NP et al.,
found similar results that permethrin gave the
fastest symptomatic relief but ivermectin was

most cost effective.

Thus, Ivermectin is most suitable drug
closely followed by permethrin. Although per-
methrin has rapid onset of action and at the end
of first week its improvement rate was far
greater than ivermectin but at the second follow
up ivermectin was equally efficacious but ex-
ceeds in cost effectiveness in comparison to
permethrin.

As far as safety of antiscabietic drugs is
concerned, in our study, no adverse effects
were observed with any of the drugs. All the
three drugs are neurotoxins and selectively act
on ion channels found only in nervous system
of invertebrates. Therefore they possess mini-
mal effect on the nervous system of humans.
Further, permethrin and gamma benzene hexa-
chloride are used topically so their systemic
effects are almost nill. ' Guzzo CA et al., in
their study found that the patients who were
treated with ivermectin does not show any seri-

ous adverse effects. 14!

Thus it can be concluded that ivermec-
tin is preferable drug owing to its oral admin-
istration, high efficacy, minimum side effects
and low cost in comparison to permethrin
which is equally efficacious but has cumber-
some topical application and high cost.
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