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Summary

Cutaneous leshmaniasis is a major health problem in many developing countries and affects
hundreds of thousands of people each year. It is associated with a high disease burden at both
individual and social levels in endemic areas. Looking for simple, inexpensive treatment

methods is continued.

Unfortunately the conventional treatments of cutaneous leshmaniasis tend to concentrate only on
the treatment of the microbial cause of this disease and little attention have been paid to other

aspects of wound management in this disease.

This study is designed to assess of the efficacy of a combination of intralesional injections of
meglumine antimoniate and non-silver dressing or silver dressing in comparison with the
intralesional injections of meglumine antimoniate in the treatment of cutaneous leshmaniasis due

to L. major through conducting a randomized ,assessor-blind controlled clinical trial.
Aim and objectives

Primary objective: To compare the proportion of cured patients between treatment group
treated with intralesional injections of meglumine antimoniate MA and non-silver dressing and
treatment group treated with intralesional injections of meglumine antimoniate 10 and 14 weeks

of follow-up.

To compare the proportion of cured patients between treatment group treated with intralesional
injections of meglumine antimoniate and silver dressing and treatment group treated with

intralesional injections of meglumine antimoniate 10 and 14 weeks of follow-up.



Secondary objectives

To compare: 1) the proportion of relapsed patients 6 months after initiation of treatment, 2,) the
mean time to heal of the lesions and, 3) the proportion of adverse effects during the study period

in three groups.

To answer: 1) Is the combination of intralesional injections of meglumine antimoniate and non-
silver dressing more effective than the intralesional injections of meglumine antimoniate in the
treatment of CL due to L. major?, and 2) is the combination of intralesional injections of
meglumine antimoniate and silver dressing more effective than the intralesional injections of
meglumine antimoniate in the treatment of CL due to L. major?

Eligibility criteria

Eligible patients will be treated by administration of either intralesional injections of meglumine
antimoniate (Glucantime®; Rhodia Laboratories, Rhone-Poulenc, France) alone, or a
combination of intralesional injections of meglumine antimoniate injections with application of a
dressing (Atrauman ,®Hartmann, CMC Consumer Medical Care GmbH, Germany) or a
combination of intralesional injections of meglumine antimoniate injections with application of a
silver containing dressing (Atrauman® Ag ,Hartmann, CMC Consumer Medical Care GmbH,
Germany) on the lesions. The dressing will be applied on the lesions and will remain there for a
week .Totally ,this study is expected to be conducted in 12 months. Six weeks of interventions
and 6 months follow-up from the first visit of each patient is planned. The patients will be visited
at weekly intervals and the characteristics of their lesions will be recorded on the Case Report
Forms (CRFs) . After the 7th visit ,the patients will be visited one month later and the last visit

will be on the day 180.

Keywords: Leishmania major, cutaneous leishmaniasis, dressing
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Background

Cutaneous leishmaniasis (CL) is a major health problem in many developing countries and
affects hundreds of thousands of people each year. It is associated with a high disease burden at
both individual and social levels in endemic areas. Looking for simple, inexpensive treatment
methods is continued .Unfortunately the conventional treatments of CL tend to concentrate only
on the treatment of the microbial cause of this disease and little attention have been paid to other
aspects of wound management in this disease. For example although as a rule all chronic wounds
are colonized to some degrees with different microorganisms and it is well known that when the
bacterial burden of the wound gradually increases, it could interfere with normal wound healing
and deteriorate the inflammation and pain of the wound, in the majority of randomized clinical
trials that have assessed the efficacy of different therapeutic interventions for acute OWCL,
principles of wound management has been ignored. As it has been previously mentioned in
literature review, using silver dressings might assist healing of the CL lesions through several
mechanisms. This study is designed to assess of the efficacy of a combination of intralesional (i.
1.) injections of meglumine antimoniate (MA) and silver dressing in comparison with the
intralesional injections of MA in the treatment of CL due to L. major through conducting a

randomized, assessor-blind controlled clinical trial

Leishmaniasis is caused by different species of intracellular protozoan ,Leishmania and
transmitted by the bite of infected sand flies [1]. Leishmaniasis is endemic in 88 countries,
mostly developing ones [4]. Ninety percent of all CL cases occurs in only 7 countries;
Afghanistan, Algeria, Brazil, Iran, Peru ,Saudia Arabia and Syria [5]. Iran is endemic for CL.
Almost all CL cases are caused by either L. tropica or L. major. CL has been reported from all

provinces and is endemic in many of them. In some villages surrounding Kashan, cumulative



incidence of CL was estimated to be around 13.1 % in 1996 [6]. CL due to L .major usually
manifests as appearance of a papule or small nodule at the site of parasite inoculation 1 to 2
months after the sand fly bite. Over a period of several weeks, the lesion will develop into an
ulcer with moderate occasionally hemorrhagic exudate and crust which is accompanied by
induration of the peri-ulcer skin. The skin at the periphery of the lesion is usually erythematous.
In almost all cases the lesion will heal with scarring over a period of several months even in
absence of treatment [1-3]. The active lesion and remaining scar can be associated with a high
burden on different aspects of patient's life [11]. Many treatment modalities have been used in
the treatment of CL, but, pentavalent antimonies are considered as the first line drugs for
treatment of CL so far. They have to be administered only as intramuscular ,intravenous or
intralesional injections and could be associated with severe side effects and significant
discomfort [12]. There is no vaccine available for prevention of CL for general human use
[13].A recently published systematic review demonstrated that no effective, safe and inexpensive
treatment is currently available for CL [12]. It is logical to imagine that bringing all aspects of
wound management paradigm into consideration for treating ulcerative lesions of CL may
improve the results of any intervention that are used in the treatment of CL cases. Wound
management paradigm includes treating the cause ,wound bed preparation and patient related
concerns. Wound bed preparation contains debridement, control of inflammation or infection and
moisture balance [14]. Unfortunately the conventional treatments of CL tend to concentrate only
on the treatment of the microbial cause of this disease and little attention have been paid to other
aspects of wound management in this disease. In the majority of randomized clinical trials that
have assessed the efficacy of different therapeutic interventions for AOWCL, principles of

wound management has been ignored [12]. Silver exerts its antimicrobial effects through several



mechanisms. The main mechanism is thought to be the interaction with DNA and inhibiting
reproduction and cell division [17, 18]. Silver also can disrupt the bacterial cell wall by
interacting with bacterial enzymes and proteins which are important for cell respiration and
nutrients transportation [17, 19]. Silver with a positive charge (cationic silver) has antimicrobial
activity [19]. All silver based dressings achieve their antimicrobial effects by releasing cationic
silver (Ag+). Cationic silver binds to thiol groups and alters the normal function of proteins and
leads to bacterial cell wall rupture. Bacterial cell death will occur as a result of leakage of the cell
contents. Also silver ion can bind to bacterial enzymes and interfere with cell respiration and
nutrient transportation [19]. Navarro et al. [22] noted that the anti-leishmanial effect of these
silver complexes is related to interaction with parasitic DNA [22]. A further mechanism by
which silver may enhance wound healing in CL lesions is its reported anti-inflammatory effects.
Silver may reduce the activity of matrix metalloproteinase (MMP), which has been linked with

delayed wound healing and inflammation [17, 21].
Goal and Objectives

Primary objective: To compare the proportion of cured patients between treatment group treated
with intralesional (i.1.) injections of meglumine antimoniate (MA (and non-silver dressing and
treatment group treated with intralesional (i.l (.injections of meglumine antimoniate (MA) 10 and
14 weeks of follow-up . To compare the proportion of cured patients between treatment group
treated with intralesional (i.l.) injections of meglumine antimoniate (MA) and silver dressing and
treatment group treated with intralesional (i.1.) injections of meglumine antimoniate (MA) 10 and

14 weeks of follow-up.



Secondary objectives

To compare:

e the proportion of relapsed patients 6 months after initiation of treatment

e the proportion of adverse effects during the study period in three groups
To answer:

e [s the combination of intralesional (i.l.) injections of meglumine antimoniate) MA) and non-
silver dressing more effective than the intralesional injections of MA in the treatment of CL
due to Leshmania major?

e [s the combination of intralesional (i.l.) injections of meglumine antimoniate (MA) and silver
dressing more effective than the intralesional injections of MA in the treatment of CL due to

L. major

Patients and Methods

Design and setting

This study is designed as a three parallel arm with 1:1:1 allocation ratio randomized, assessor-
blind clinical trial and will be conducted in Kashan where is endemic for CL due to L. major.
Kashan is located about 210 km south of Tehran, capital of Iran.

Inclusion criteria

a) Parasitologically confirmed cases of CL based on positive smear and/or culture

b) Otherwise healthy subjects on the basis of medical history

¢) Age of 12 to 60 years

d) Willingness to participate in the study and signing the informed consent form (by the patient

or his/her parent/guardian in cases younger than 18 years).



Exclusion criteria

a) Pregnant or lactating women

b) Duration of lesion more than 3 months

¢) Number of lesions more than 5

d) Ulcer size greater than 5 cm in largest diameter

e) History of receiving full course standard treatment (antimonials)

f) History of allergy to meglumine antimoniate (MA) or silver

g) Serious systemic illnesses (as judged by the physician)

h) Participation in any drug trials in the last 60 days

i) Indication for systemic treatment with MA

j) Presence of secondary bacterial infection of the lesion according to clinical appearance.
Withdrawal criteria

a) Occurrence of a serious adverse event, or

b) Withdrawal of the consent

Randomization and randomization concealment

A random sequence will be generated by using the online software Random Sequence Generator,
which is available at URL: www.random.org.[23] It will be done by an investigator with no
clinical involvement in the trial. Dr. Talaee will be responsible for enrollment of the patients.
The method for randomization concealment is to use sequentially numbered, opaque, sealed
envelopes (SNOSE). The envelopes are kept in a safe box, which was only accessible to Dr.
Khatami who will be responsible for assigning the patients to the interventions.
Interventions

Eligible patients will be randomly allocated into three groups and treated for 6 weeks with:
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a) weekly injections of intralesional (i.l.) MA (Glucantime®; Rhodia Laboratories, Rhone-
Poulenc, France) alone,

b) weekly injections of i.l. MA combined with application of a non-silver dressing
(Atrauman® ,Hartmann, CMC Consumer Medical Care GmbH, Germany) on the
lesions,

c) weekly injections of i.I. MA combined with application of a silver containing dressing
(Atrauman® Ag, Hartmann, CMC Consumer Medical Care GmbH, Germany) on the
lesions.

MA will be injected by using insulin syringes with 30-G needles, 0.1 milliliter. The drug will be
infiltrated intradermally in each one square centimeter of a lesion, first at the circumference and
then in the center if necessary, depending on the size of each lesion until blanching occurred. The
dressings will be applied on the lesions and the patients will be asked to change it every other
day. Base of both dressings are similar and are made of polyester.

Follow up

An assessor who is blinded to the type of treatment will visit the patients at weekly intervals
during the treatment period and 1-month and 5 months after the last treatment session. The
patients will receive their dressings from the members of the study team other than the assessors
and will be instructed to take off their dressings before each visit and not to explain to assessors
whether they have used dressing or not.

Documentation

In each visit the characteristics of the lesions including the number, location, size of induration,
ulcer, scar (greatest diameter multiplied by diameter perpendicular to it), adverse events, and

concomitant treatment (if any) will be recorded on the Case Report Forms (CRFs).
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Sample size

Fifty-six lesions per treatment group were needed to have 80% power to detect a significant
difference in the expected cure rate of 60% in the 1.l MA alone group and the desired cure rate of
85% in the 1.l. MA and either silver or non-silver dressing-treated group at week 10 with a type I
error level of 0.05. Compensating for a 20% loss-to-follow up, recruiting 68 (round up to 70)
lesions per treatment group will be reasonable.

Outcome measures

The primary end point of this study is the clinical cure of the lesion (complete healing is defined
as more than 75% reduction , clinical improvement defined as 50%-75% reduction, and no
response to treatment defined as less than 50% reduction in the size of the lesion compared with
baseline). The end-points will be assessed at the end of the treatment period (end of week 6) and
4 weeks later.

The secondary end-points include treatment related side effects and relapse. The relapse is
defined as a reappearance of lesions at the site or periphery of previously healed lesions or an
increase in the size of lesions after initial improvement was assessed 5 months after the
termination of treatment.

Statistical methods

The recorded data will be entered in SPSS 17 for Windows software (SPSS Inc, Chicago, IlI,
USA). Normally distributed data will be reported as mean + standard deviation (SD). If the
distribution of data do not follow the Normal distribution, median and interquartile range will be
reported. An intent-to-treat analysis will be performed at 2 time points (end of the treatment
period [day 42] and one month later [day 72]). The proportions of complete healing, clinical

improvement, and withdrawal will be compared between the two groups by calculating Absolute
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Risk Reductions (ARR) based on the proportion of complete healing, which is defined as more
than 75% reduction in the size of the lesion compared with baseline in each group. Ninety-five
percent confidence intervals (95% Cls) will be provided. To compare the mean for data with
normal distribution one-way analysis of variance (ANOVA) and for data that do not follow
normal distribution proper nonparametric statistical tests were used. Fisher exact test was used to
compare the rates of relapse and drug-related adverse events. A 2-sided P< 0.05 will be
considered significant.

Ethical considerations

This protocol and consent form is reviewed and approved by the Ethics Committee of the Center
for Research and Training in Skin Diseases and Leprosy, Tehran University of Medical Sciences,
on December 1, 2007. The study will be conducted in accordance with the ethical principles
provided by the Declaration of Helsinki and by ethical codes provided by the Undersecretary of
Research at the Iran Ministry of Health. Informed consent (Appendix II) will be obtained from

patients at patient allocation.
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