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Abstract

Background: One approach for prevention of cutaneous |eishmani-
asisis creation of a barrier between the insect vector (phlebotomus)
and the host. Many, but not all, researchers claim that permethrin-
impregnated uniforms are effective for prevention of cutaneous
leishmaniasis. We determined the efficacy of permethrin-
impregnated uniforms for prevention of cutaneous leishmaniasis
among Iranian soldiers.

Methods: 324 soldiers were randomized into two equa groups. 272
soldiers compl eted the study. In Group A, 134 soldiers were issued
permethrin impregnated uniforms. In Group B, 138 soldierswere
issued uniforms washed in water. The soldiers wore uniforms day
and night for 3 months, and were observed for an additiona 6
months. All of the soldiers remained during this 3 monthsin the

| eishmani asis-endemic area of Isfahan.

Results: 9 (6.5%) of 138 soldiers wearing control uniforms and 6
(4.4%) of 134 soldiers wearing permethrin-impregnated uniforms
acquired cutaneous leishmaniasis. The difference between the two
groups was not statistically significant.

Conclusion: Permethrin-impregnated uniforms may not be effective
in prevention of cutaneous leishmaniasis.
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Introduction

accomplished by elimination of the arthropod vector, but this

approach is difficult to implement. An alternative means is
the creation of a barrier between the insect vector (phlebotomus) and
the host. Treatment of house curtains or bed nets with the insecti-
cide permethrin has been effective against malaria in Kenya'?, Gua-
temala * and Solomon islands”.

For military population or for those who are out during evening
hours, when insects are most likely to bite, additional personal pro-
tective measures are needed. In the state of Florida, application of
DEET to the skin reduced the average number of mosquito bites per
subject per day from 2287 to 98; permethrin-impregnated clothing
reduced the number of bites to one °.

Erotection against cutaneous leishmaniasis (CL) could be
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Permethrin-impregnated uniforms for prevention of cutaneous leishmaniasis

Although insect repellents applied to the skin are
effective, their disadvantages include the need for
extensive and frequent administration, skin irrita-
tion, absorption into the systemic circulation, and,
consequently, potentially poor compliance®®.

In Zambia repellents on the skin were more
effective against tsetse flies than insecticides in the
clothing; DEET reduced the average number of
bites per subject per 75 minutes from 19 to 5; per-
methrin-impregnated clothing reduced the number
of bites to 13.°

In an Alaskan field trial against mosquitoes,
subjects wearing permethrin-treated uniforms and a
polymer-based 35% DEET product showed greater
than 99.9% protection (16 bites/hour), over 8 hours;
unprotected suty'ects were bitten with an average of
1188 bites/hour”.

We investigated the efficacy of permethrin-
impregnated uniforms for prevention of CL in Ira-
nian soldiers.

Materials and Methods

This study was a double blind, placebo-controlled
study of the efficacy of permethrin-impregnated
uniforms for prevention of CL in Iranian soldiers.

Members of the Iranian Army, with no history of
leishmaniasis or any evidence of active CL residing
in the leishmaniasis endemic area of Isfahan were
selected for the study. All of the soldiers signed the
informed consent.

Three hundred and twenty four soldiers were
randomly divided into two groups. All of the sol-
diers were male with an age range between 19 and
21 years. In Group A, 162 soldiers were issued
permethrin-impregnated uniforms.

Uniforms consisting of a shirt, an undershirt,
pants, socks, and hat were soaked in a solution
containing 15 mL of permethrin (Agr Evo, United
Kingdom; cis: trans isomer ratio, 25:75) per 2L of
water for 2 minutes, then air dried for 4 hours.

This resulted in a permethrin concentration of
850 mg/m® of clothing. Control uniforms were
soaked in water that did not contain permethrin.
The uniforms were distributed in such a way that
neither the soldier nor the researcher knew which
uniforms were permethrin-impregnated. The uni-
forms covered all body surfaces except head and
neck, hands and feet.

The soldiers wore uniforms day and night for
three months, and were permitted to wash their
uniforms every other week with water and soap.
They were instructed not to use insect repellents or
other protective measurers, and adherence to
these instructions was monitored. The uniforms
were impregnated with permethrin (in permethrin
group) and water (in nonpermethrin group) for three
months (From June to September 2001) and the

Table 1:. Efficacy of permethrin-impregnated uni-

forms in the prevention of CL in Iranian soldiers

Group
Parameter Permethrin Control
n 134 138
Infection 6 9
Hand 0 4
Face 5 2
Arm 0 2
Wrist 1 0
Trunk 0 1

soldiers were followed for further six months (From
September 2001 to March 2002).

All the soldiers were visited monthly. Diagnosis
of CL was confirmed in every suspected lesion
parasitologically using Giemsa-stained direct
smears, and if amastigotes were not seen, the le-
sion was biopsied.

Results

Two hundred and seventy two soldiers completed
the study. Six (4.4%) of 134 soldiers wearing per-
methrin-impregnated uniforms and nine (6.5%) of
138 soldiers wearing control uniforms acquired CL.
(Table 1). Statistical analysis showed that there
was no significant difference between the incidence
of CL in the permethrin-treated group and that in
the control group (p>0.05).

Side effects, such as contact dermatitis was not
observed in any of the soldiers. Diagnosis and
treatment of cases of CL has been done in Skin
Disease and Leishmania Research Center.

Discussion

Permethrin is a powerful, rapidly acting insecticide,
originally derived from the crushed dried flowers of
the daisy chrysanthemum cinerariifolium.

Permethrin is a man-made synthetic pyrethriod.
It does not repeal insects, but instead works as a
contact insecticide, causing nervous system toxicity
leading to death or “knockdown” of the insect. The
chemical is effective against mosquitoes, files,
ticks, fleas, human lice, and chiggers.®*°

Permethrin-impregnated uniforms did not pro-
vide significant protection against CL in our study.
Similarly, skin repellents were 95%-100% protec-
tive against sand flies in Panama, whereas the use
of permethrin-impregnated uniforms resulted in a
much less effective protection (6%-9%)"".

In another study, it was shown that permethrin-
treated uniforms did not reduce the incidence of
malaria in Thai troops on patrol *2.

In contrast to our study, another study showed
that permethrin-impregnated uniforms reduced the
incidence of CL to 75% in Colombia military per-
sonnel on patrol."
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