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INTRODUCTION

ABSTRACT

Background: The objective of this study was to compare the cost and
effectiveness of topical permethrin and oral ivermectin in the treatment of
uncomplicated scabies.

Methods: This was an open label randomized comparative study conducted in
210 patients, randomly allocated to two groups. First group received permethrin
5% cream as single application, second group received tablet ivermectin
200mcg/kg as single dose. All the patients received antihistaminic for pruritus.
The patients were followed up at intervals of one, two, three and four weeks. If
there were no signs of cure, the same intervention was repeated at each follow
up. The cost effectiveness was calculated on the basis of total expenditure
incurred on therapy.

Results: At the end of first week cure rate was 74.8% in permethrin group, 30%
in oral ivermectin group. At the end of second week cure rate was 99% in
permethrin group, 60% in oral ivermectin group. At the end of third week 100%
cure rate was observed in permethrin while 99% in oral ivermectin group. The
total cost of treatment shows that cost of tab. ivermectin was less compared to
permethrin 5% but the cost to relieve itching and cost of transport was higher
than permethrin 5%.

Conclusions: Topical permethrin is more cost effective than oral ivermectin in
treatment of uncomplicated scabies.
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endoparasites and ectoparasites.” Initial reports have
highlighted the utility of oral ivermectin in the treatment

Scabies is a common parasitic infection caused by the
mite Sarcoptes scabiei var homnis. It is a major global
health problem in many indigenous and third world
communities." It has been estimated that 300 million
people suffer from scabies infestation at any one time.
Scabies is an important disease of children, but it occurs
in both sexes at all ages, in all ethnic groups and all
socioeconomic levels.” Different therapies for scabies
consist of topical antiscabietics such as precipitated
sulphur, crotamiton, lindane and permethrin. At present
permethrin 5% has become the antiscabietic of choice in
United States because of report of resistance to and
central nervous system toxicity to lindane.® Ivermectin is
an antiparasitic agent effective against a variety of
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of scabies.>® Hence this clinical study was planned and
conducted to know the cost effectiveness of topical
permethrin and oral ivermectin in Indian population for
treatment of scabies.

METHODS

This was an open label randomized comparative clinical
study. The study was approved by the institutional ethics
committee. The study was carried out in the Department
of Pharmacology in collaboration with outpatient
Department of Dermatology of C. U. Shah Medical
College and hospital, Surendranagar, Gujarat, India.
From June 2007 to January 2009, the patients willing to
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participate were enrolled in the study. Sample size was
calculated by using sample size calculator (Raosoft,
2004). The enrolled participants were randomised
according to random allocation number generated
through computer by using complete randomized design
to any one of the two groups with help of inclusion and
exclusion criteria.

Inclusion criteria

1. Patients of either sex aged 5 to 80 years with clinically
diagnosed scabies, 2. Presence of typical scabietic lesions
like papules, nodules or vesicles at classical sites, 3.
Presence of classical burrows on clinical examination, 4.
Nocturnal pruritus, 5. History of involvement of family
member or similar symptoms in contacts, 6.
Microscopically diagnosed scabies (demonstration of
eqq, larvae, mite or faecal material), 7. Patients whose
microscopic examination was negative, their inclusion in
study was based on clinical criteria, for that patient had to
satisfy at least three out of four inclusion criteria
(inclusion criteria no. 2 to 5), 8. Patients who were
willing to participate and to give written informed
consent.

Exclusion criteria

1. Patient treated with any topical scabicidal therapy in
the month before entry, 2. Patients taking any topical or
systemic antibiotic therapy in the week before entry into
the study, 3. Immunologically compromised patients, 4.
Having scabies with atypical presentation like crusted
scabies or scabies incognito, 5. Patients with secondary
bacterial infection, 6. History of allergy to any of the
study drugs, 7. Blood pressure <100/60mm Hg, 8.
Pregnancy in women and lactating mothers.

Severity of lesions was clinically graded on a scale of 0 to
3. Grade 0 - free of lesions (no lesions), Grade 1 - 10 or
fewer lesions (mild), Grade 2 - 11 to 49 lesions (moderate),
Grade 3 - 50 or more lesions (severe). Itching was graded
on a scale of 0 to 3 on basis of severity. Grade 0 - no
itching, Grade 1 - mild itching, Grade 2 - moderate itching,
Grade 3 - severe/ intense itching.

Interventions

Permethrin 5% Cream

Permethrin 5% cream was supplied by Shalaks
Pharmaceutical Ltd. New Delhi. It is available as 30 gram
tube. The commercially available permethrin Scabper™
30gram cream, carton covered, capped aluminium tube is
priced at ¥ 41. The patients included in this group were
given permethrin 5% cream along with printed
information sheet in the local vernacular language. They
were asked to apply the cream to whole body covering
neck to toe. They were explained that the cream must
remain in contact with the skin for at least 8 hours. They

were advised to take bath with warm water not earlier
than 8 hours after application.

Tablet ivermectin

Tablet ivermectin  was supplied by  Shalaks
Pharmaceutical Ltd. New Delhi. The commercially
available ivermectin Ivecop™ supplied in carton covered
blister pack of single tablet, is available in strengths of
3mg, priced at ¥ 6; 6mg, priced at ¥ 10 and 12mg tablet,
priced at ¥ 18. The patients included in this group were
given tablet ivermectin orally in the dose of 200mcg/kg,
as a single dose to be self administered along with printed
information sheet in the local vernacular language.

Antihistaminic

All patients received Tab. hydroxyzine 10 mg priced at ¥
7 per ten tablets or 25 mg priced at ¥ 13 per ten tablets. It
was advised twice daily for symptomatic treatment of
pruritus.

Assessment of patients

Patients were followed up at the end of first, second, third
and fourth week to assess compliance and examine the
patient to evaluate efficacy and safety. Primary end point
was clinical cure of scabietic lesions and Secondary end
point was complete relief of pruritus. At each of the four
visits examination of the entire body surface was
performed. All remaining suspected scabies lesions were
examined and compared with baseline clinical grading
score and itching grading score. The patients were asked
for any adverse event occurring during previous week.
The cured participants were prescribed antihistaminic for
further one week if itching grade was severe or moderate.
If the patients had mild itching, no antihistaminic was
prescribed. The participants who were not cured were
prescribed repeat intervention along with antihistaminic.
All the participants were again called for follow up visit
after one week. The participants who were not cured at
the end of third week were switched over to standard
treatment with 5% permethrin. Statistical analysis was
done by using SPSS version 12.0. Differences in
proportions were compared with the Chi square statistic.
Statistical analysis of efficacy was done by Chi square
test and one way ANOVA test. P values < 0.05 were
considered significant.

Cost effectiveness

The cost effectiveness was calculated on the basis of total
expenditure incurred on medicines plus cost to relieve
itching and cost of transport at the end of four weeks in
and cure rate in percentage. The cost of transport was
calculated at ¥ 40 per visit on the basis of average cost
for follow up visit from nearby village or town.

Total cost of treatment = cost in ¥ for participants cured
with one week treatment + cost in ¥ for participants cured
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with second week treatment + cost in ¥ for participants
cured with third week treatment + cost in ¥ for
participants cured at the end of fourth week.

Incremental cost (AC) = Cost of the new (Tab.
Ivermectin) treatment - Cost of the old (Permethrin5%)
treatment.

Incremental effectiveness (AE) = Efficacy of new
(second) treatment - Efficacy of old (first) treatment.’

RESULTS

Total 210 patients were enrolled in the study and
randomly allocated to two treatment groups. 11 failed to
report for follow up after the initial treatment. Out of
these 6 received permethrin cream 5%, 5 received tab.
ivermectin. Those patients, who failed to follow up, were
excluded from the study for further analysis. Patients
were failed to follow up it may be due to complete cure
or due to no improvement in clinical condition. There
was no significant difference between the two study
groups at baseline in demographic and clinical
characteristics (Table 1).

No. Patients assessed for eligibility 300
Total Patients Excluded 90

Refused to participate 18

Not matching inclusion criteria 72

Number of patients randomized 210

' '

Patients randomized to Permethiin 5% Patients randomized to Tab. Ivermeetin

n=105 n=105

Lost to follow up n=6 Lost to follow up n=5

Analysed n=99 Analysed n=100

Figure 1: Flow chart of patients in the study.

Table 1: Baseline characteristics of three treatment

groups.
Permethrin I/ae?hectin
(0} =
5% n=105 n=105
23.40 £ 21.97 +
A2 (== D) 13.55 13.26
Gender(Male/Female) 58/47 58/47
Family History (%) 89.5 87.6
Lab. Diagnosis (%) 19 24.8
Nocturnal pruritus (%) 100 100
Severity of disease:
Severe/moderate/mild/no  13.1/36.4/
lesions (%) 46.5/4 SIRRIEEE

Clinical cure rate at different visits shows that there is
significant difference between tablet ivermectin group
and permethrin groups up to two weeks (p < 0.05). At the
end of third week there was no statistically significant
difference between the two groups (p = 0.367). Cost of
antiscabies medicine, cost of antihistaminic and cost of
conveyance at different visits is shown in Tables 2, 3 and
4 respectively. Total cost of therapy in permethrin 5%
group was ¥ 18852.8 while in tab. ivermectin group was
T 20360. So cost per patient was I 189 for permethrin
5% and X 204 for tab. ivermectin. Cost effectiveness of
two treatments is shown in Table 5. Cost effectiveness of
tab. ivermectin in comparison with permethrin 5%
suggests that cost of tab. ivermectin is higher and
effectiveness is less compared to permethrin 5% and thus
lies in unacceptable zone (Figure 2).

Table 2: Cost of medicines at different follow up

visits.
Permethrin 5% Tab. .
lvermectin
= 92 n =100
E’gtoe S:*)x Cure (Cost* x Cure
rate**)
1% week 41x74.8 = 3066.8  18x30 =540
2" week 82x24.2=1984.4  36x33=1188
3" week 123x1 =123 54x36 = 1944
Total costof o\, - 3672
medicine

*Cost- in T ** Percentage cured

Table 3: Cost of antihistaminics at different follow up
visit.

Permethrin 5%

Tab. Ivermectin

n=299 n=100
(Cost*x Cure (Cost*x Cure
rate**) rate**)
1% week 14x23.2 =324.8 14x3 =42
2" week 28x67.7 =1895.6  28x44 = 1232
3 week 42x9.1 =382.2 42x51 = 2142
4" week - 56x2 = 112
Total cost of
antihistaminics A28 o288

*Cost in ¥ ** Percentage cured
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Table 4: Cost of transport at different follow up

visits.
Permethrin 5% Tab. .
lvermectin
= 93 n =100
(rgt% S,:[*)x Cure (Cos*tx Cure
rate**)
1% week 40x1 = 40 -
2" week 80x22.2=1776  80x3 =240
3" week 120x67.7 = 8124  120x45 = 5400
4" week 160x7.1 = 1136  160x47 = 7520
Total cost of 11076 13160
transport

*Cost in T ** Percentage cured

Table 5: Cost effectiveness of tab. ivermectin
compared with permethrin 5%.

Permethrin Tab. '
5% Ivermectin

Costin ¥ 189 204 AC =15
Effectiveness _
(%) 100 99 AE=-1

AC= Cost of Tab. Ivermectin — Cost of Permethrin 5%

AE= Efficacy of Tab. Ivermectin — Efficacy of Permethrin 5%

AlC

D

8318

(=)

(=]

[=]

Figure 2: Cost effectiveness of oral ivermectin
compared with permethrin cream.

Figure 2, X-axis shows AE, that is, incremental effectiveness,
Y-axis shows AC, that is, incremental cost, and L-line is the
arbitrary line differentiating between the zones (zone above the
L-line is unacceptability zone and zone below the line is

acceptability zone). Blue dot is for tab. ivermectin in
comparison with permethrin 5% cream.

DISCUSSION

The limiting factor in the wide use of any drug is its high
cost. In a study on cost benefit and safety analysis of
antiscabietic drugs, permethrin 5% was claimed to be the
best option for scabies in infants and young children.’® A
recent study from India carried out cost effective analysis
of three treatments benzyl benzoate, permethrin and oral
ivermectin and concluded benzyl benzoate for two weeks
as the most cost effective therapy. However
antihistaminics were not used in the first week of study
and the cost of antihistaminic and transport expenses
were not included in total cost.* Morbidity related to
itching (pruritus) is such a common symptom that
patients scratch their lesions almost constantly. Repeated
scratching of a lesion causes excoriation and denudation
of the skin thus creating portals of entry for pathogenic
bacteria. The clinical consequences of secondary bacterial
infection, especially with group A streptococci, result in
significant, frequently unrecognized illnesses, such as
cellulitis, boils, pyomyositis."* Hence cost can be better
considered on the basis of relief of pruritus and thus the
cost of antihistaminics was added in our study as direct
cost of therapy.

In the present study hydroxyzine was used for pruritus.
Hydroxyzine enter the skin readily and sustained high
concentration in skin may contribute high efficacy in skin
disorder.’® Patients with scabies presented with
generalized itching, which is frequently reported to be
more intense at night, so it may disturbed patients sleep.
Hydroxyzine is first generation antihistaminic having
sedative action.

In the present study economic analysis shows that the
cost of treatment with permethrin 5% was higher
compared to tab. ivermectin. We included cost of
antihistaminic which is given to relieve pruritus because
primary symptom of scabies is itching. If the symptoms
of disease were not relieved with single administration of
drug, the number of follow up visits increased. Hence in
calculation of cost of therapy the total expense of
transport was also included. Looking to the cost analysis,
although permethrin 5% is priced higher compared to tab.
ivermectin, the additional cost of antihistaminic and
transport was less due to earlier response with
permethrin. As tab. ivermectin had lower cure rate at the
first visit compared to other two treatments, the number
of visits increased and that increased the cost of therapy
of tab. ivermectin.

Repeating the treatment every week achieves higher cure
rate with oral ivermectin because ivermectin has not been
proven to be ovicidal a single dose of 200 mcg/kg body
weight may be inadequate to eradicate the different stages
of the parasites and a higher dose or a second dose may
be required within one or two weeks for 100% cure rate.**
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A previous study also showed that oral ivermectin was
less effective in relieving pruritus as compared to
permethrin.* A drug with a faster effect in relieving
pruritus is much more acceptable to patients. Moreover
such drug will also reduce the requirement of
antihistaminic.

In both the treatment groups, no severe/serious adverse
events were observed. Only three patients had mild
adverse events- mild burning sensation in permethrin
group, headache and increase in pruritus in oral
ivermectin group suggesting no difference in tolerability
between the two treatments. We have included only
uncomplicated cases in our study. Hence the findings can
not be extrapolated to complicated and other variants of
scabies.

CONCLUSION

From this study it can be concluded that topical
permethrin is more cost effective than oral ivermectin in
treatment of uncomplicated scabies.
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