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Background. Topical treatment of cutaneous leishmaniasis is an attractive alternative avoiding toxicities of parenteral therapy while
being administered through a simple painless route. Recently liposomal formulations of amphotericin B have been increasingly
used in the treatment of several types of leishmaniasis. Aims. The efficacy of a topical liposomal amphotericin B formulation was
compared with intralesional glucantime in the treatment of cutaneous leishmaniasis. Methods. From 110 patients, the randomly
selected 50 received a topical liposomal formulation of amphotericin B into each lesion, 3–7 drops twice daily, according to the
lesion’s size and for 8 weeks. The other group of 60 patients received intralesional glucantime injection of 1-2 mL once a week for
the same period. The clinical responses and side effects of both groups were evaluated weekly during the treatment course. Results.
Per-protocol analysis showed no statistically significant difference between the two groups (P = 0.317, 95% confidence interval
(CI) = 1.610 (0.632–4.101)). Moreover, after intention-to-treat analysis, the same results were seen (P = 0.650, 95% CI = 0.1.91
(0.560–2.530)). Serious post treatment side effects were not observed in either group. Conclusions. Topical liposomal amphotericin
B has the same efficacy as intralesional glucantime in the treatment of cutaneous leishmaniasis.

1. Introduction

Leishmaniasis is a major world health problem, which is
increasing in incidence. The diagnosis is often made on the
basis of a clinically typical lesion in conjunction with an
appropriate history of exposure [1]. Although cutaneous
leishmaniasis (CL) is a spontaneously resolving disease
usually within a year, the resulting disfigurement and the
duration of the disease require an effective treatment [2].
A wide range of therapeutic options have been employed
over the years but its optimal treatment is not yet known

whereas drug resistance is becoming an increasing problem
in countries of leishmaniasis endemicity [3].

Amphotericin B (AmB), a polyene antibiotic and the gold
standard for systemic fungal infections, also has excellent
antileishmanial activity. Due to the higher affinity of AmB
for 24-substituted sterols, aqueous pores are formed in
the membrane leading to increased membrane permeability
and killing of Leishmania [4]. It is commonly administered
intravenously as an alternative treatment in visceral and
mucocutaneous leishmaniasis [5–7]. In a mouse model it
has been shown that topical AmB as a complex either with
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cholesteryl sulfate or with phospholipids in the presence of
ethanol can penetrate into the skin and cure CL in a localized
manner using a very low total drug concentration [8]. In
another study topical AmB was proven to be effective against
CL caused by Leishmania major [9]. Since liposomal AmB
is administered topically, it could be considered as a good
alternative in the treatment of CL.

In the present study we aim to compare the therapeutic
effects of a formulation of topical liposomal AmB with
intralesional glucantime in the treatment of CL.

2. Material and Methods

This clinical trial was carried out on CL patients who
visited the dermatology clinic from March 2008 through
September 2010 in Ghaem Hospital, Mashhad, Iran, where
CL is endemic and 96.5% of CL cases are caused by L. tropica
and less commonly L. major [10, 11]. 110 patients with the
clinical diagnosis of CL were recruited and were completely
informed of the study goals and had filled in the consent
required to participate in the trial, which was also approved
by the ethics committee of Mashhad University of Medical
Sciences.

The inclusion criteria were

(i) patients with cutaneous leishmaniasis approved by
either a direct smear stained with Giemsa or a posi-
tive skin biopsy of lesions with less than 6-month
duration,

(ii) in cases with a previous history of anti-leishmaniasis
therapy, a 3-month treatment-free interval from the
last treatment course was taken into consideration.

The exclusion criteria were

(i) pregnancy,

(ii) breastfeeding,

(iii) taking any other specific treatment while participat-
ing in the study,

(iv) past medical history of any local or systemic disease
during the last 2 months,

(v) a significant underlying disease such as cardiac, renal,
or liver dysfunction.

The information collected from each patient included
demographic data and characteristics of their disease.

The 110 patients who met our inclusion criteria were
randomly divided into two groups. Liposomal AmB was
administered for 50 patients while the other 60 received
intralesional glucantime.

In the first group liposomal AmB was administered as 3–
7 drops twice daily according to the lesion size. In the second
group intralesional glucantime (Glucantime; Specia, Paris,
France) was injected into each lesion once a week, to the
point when the lesion’s surface became fully infiltrated and
up to a maximum dose of 2 mL.

Clinical response was determined on the basis of the
lesion induration size of and the extent of re-epithelialization

in ulcerative ones on every follow-up visit. The treatment
period was decided as 8 weeks for each group and the patients
were followed up weekly during the treatment course while
the changes in the lesion induration size and side effects were
recorded in every session. The patients were also studied once
again, 6 months after termination of the treatment course.
The therapeutic results were classified as follows:

(a) slight improvement: decrease in induration size up to
25%,

(b) mild improvement: decrease in induration size be-
tween 25 and 50%,

(c) moderate improvement: decrease in induration size
between 50 and 75%,

(d) marked improvement: decrease in induration size
more than 75%.

2.1. Materials. Egg lecithin, cholesterol, glucose, oleic acid
and AmB (formulated with deoxycholate) (250 µg/mL) were
purchased from Sigma-Aldrich.

2.2. Equipments. The equipments employed included a
transmission electronic microscope (LEO 912 AB, Ger-
many), freeze drier (Labcon Co., USA), Spectrophotometer
(UV-160A Shimatzu, Japan) and a Particle size analyzer
(PSA) (Klots, Germany).

Multilamellar large vesicle (MLV) liposomes containing
AmB were prepared through the freeze-drying method.

2.3. Method. The method was based on the formation of
a homogenous dispersion of lipids in water-soluble carrier
materials. To obtain the lipid-containing solid dispersion,
liposome-forming lipids and water-soluble carrier materials
with AmB were dissolved in t-Butyl alcohol/water cosolvent
systems to form an isotropic monophase solution, and
then the resulting solution was frozen and lyophilized after
sterilization by filtration through 0.2 µm pores. Adding water
to the lyophilized product besides hard shaking followed
by sonication spontaneously forms a homogenous liposome
preparation.

For the formation of monophase solution and sterile
filtration, egg lecithin (375 mg), cholesterol (125 mg), and
oleic acid (25 mg) were dissolved in t-Butyl alcohol, while
glucose (500 mg) and AmB were dissolved in water. Then
these two solutions were mixed together in appropriate ratios
(1 : 1) to give a third clear isotropic monophase solution.
After the monophase solution was sterilized by filtration
through 0.22 µm pores, it was filled into the 100 mL freeze-
drying flask vials with a fill volume of 10.0 mL [12].

2.4. Freeze-Drying. The freeze-drying process was as follows:
(1) freezing at −40◦C for 8 hrs; (2) primary drying at −40◦C
for 24 hrs; (3) secondary drying at 25◦C for 10 hrs. The
chamber pressure was maintained at 20 Pascals during the
drying process. Note that, lyophilized products can be stored
for a long period of time under the dry ambient providing it
is well sealed.
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Reconstitution. Lyophilized products can be reconstituted
by adding 10 mL of AmB solution (250 µg/mL) and gentle
sterile water with hard shaking followed by sonication, which
will lead to the formation of the aqueous suspensions of
homogeneous liposomes.

2.5. Results. The encapsulation capacity of the liposome was
found to be 81.4 ± 3.12% by the UV spectroscopic method,
indirectly. The average particle size, which was measured by
PSA was 2.21 µm (PdI = 0.254).

2.6. Safety Measurements. The possible transdermal passages
of AmB into blood circulation were previously ruled out [9].
The apparent volume of distribution of liposomal form of
AmB is reported to be 0.1–0.44 lit/kg while the maximum
therapeutic concentration of this drug is about 1–1.5 mg/kg
[13]. Liposomal formulation of AmB contains 5 mg of active
ingredient per 1 mL of solution; supposing each drop volume
(0.05 mL) involved 0.25 mg amphotericin, the amount of the
drug in 2 drops (one dose of treatment) would be equivalent
to 0.5 mg of active ingredient.

Considering the apparent volume of distribution [14],
the drug concentration in the plasma of a 70 kg person will
be between 0.016 and 0.07 mg/lit, which is less than the
maximum therapeutic dose for this drug (2.26–10 mg/lit).

2.7. Sample Size. To detect a 35% difference in the cure rate
between the two groups of liposomal AmB and glucantime,
assuming a 90% cure rate in liposomal AmB group with a
95% power and a 5% two-sided type I error, 36 subjects were
required in each group. Also regarding a loss to follow up of
20%, this number raised to 50 patients for each group.

2.8. Statistical Analysis. Two different approaches were per-
formed to compare the treatment outcomes between the
two groups. The first approach was an intention-to-treat
analysis that included all the 110 patients enrolled at the
beginning of the trial and considered patients with irregular
treatments and followups as therapeutic failures. The second
was more stringent and solely included the 76 patients with
regular treatments and followups. They were considered
as good compliers and better represented an explanatory
approach which allowed the interpretation of data in terms
of effectively treated patients.

Statistical analysis was done by applying Chi-square test.
Data was expressed as mean values ± SD, and the difference
was considered significant when P < 0.05.

3. Results

Figure 1 shows the flow of participants in our study. During
the study, 11 patients in the liposomal AmB and 23 in the
glucantime groups were excluded due to taking two treat-
ment methods simultaneously, not completing the treatment
course, changing their home, and losing access for further
followup while 76 completed the study including 39 in the
study group (liposomal AmB) and 37 in the control group

110 patients

50 topical liposomal
AmB

60 intralesional
glucantime

39 adhered to
treatment

23 did not adhere

39 attended to
the 6 months

11 did not adhere

37 adhered to
treatment

37 attended to
the 6 months

Figure 1: The flow of participants through each stage of our study.

Table 1: Demographic and cutaneous leishmaniasis characteristics
of the studied population.

Intralesional
glucantime

Liposomal
amphotericin B

P value

No. of patients 60 50

Sex

Male 21 23 0.241
Female 39 27

Age

(mean ± SD) 25.30 ± 15.70 20.54 ± 18.72 0.150

No. of lesions
1.4 ± 0.76 1.91 ± 1.02 <0.05

(mean ± SD)
Duration of lesions
(week)

3.84 ± 1.75 4.24 ± 1.24 0.166

Type of lesions

Papuloplaque 53 33
0.011Nodule 5 8

Ulcer 2 9

Location of lesions

Head and neck 22 26
0.185Hand 32 18

Leg and trunk 6 6

(intralesional glucantime). Demographic characteristics of
the patients in both groups have been shown in Table 1.

According to these data, the two groups were matched
for sex, age, number of lesions, lesion duration, type, and
location (P > 0.05) but varied in the type and number of
lesions which was a slightly higher number of papule and
plaque lesions in the glucantime group.

The most common lesion site in all the studied cases was
the upper limbs (hand and forearm: 45.4%) and the head
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Table 2: Comparison of therapeutic response rates in the studied groups using the intention-to-treat approach and per-protocol analysis.

Proportion (%) of patients with cure at 8 weeks

Analytical assumptiona AmB group GL group
OR (95% CI) P

(AmB versus GL)

Per protocol 22/39 (56.4) 25/37 (67.6) 1.610 (0.632, 4.101) 0.317

ITT 22/50 (44.0) 29/60 (48.3) 1.91 (0.560, 2.530) 0.650

GL: glucantime; AmB: liposomal amphotericin B; ITT: intention-to-treat; OR: odds ratio; CI: confidence interval.
aPer protocol: analysis excluding patients that were lost to follow up, ITT: analysis including patients lost to follow up throughout the study, who were
considered to have experienced treatment failure.

<25

Patients (%)

Glucantime

Amphotericin

75–100

50–75

25–50

Im
pr

ov
em

en
t

ra
te

(%
)

0 10 20 30 40 50 60

Figure 2: Improvement rate of the two groups based on change in
induration size of lesions.

and neck (face: 43.6%), respectively, while the most common
lesion type in both groups was papule and plaque (78.2%).

No significant difference in the treatment response
between the males and females was seen in either group
(P = 0.840). Figure 2 compares the improvement rate
of both groups based on changes in induration size, and
Table 2 summarizes the results of the intention-to-treat
approach and the analysis of “compliers only,” comparing
therapeutic failure rates. Serious posttreatment side effects
were not observed in either group. 7 patients (11.7%) in
the glucantime group showed erythema and edema at the
injection site which were managed with a cold compress and
antihistamine drugs and they all completed the treatment
course. In the latter group only 1 patient (1.7%) complained
of hypersensitivity. Also 5 patients (10%) in the AmB group
showed mild pruritus around the lesions. Upon 6 months
of follow-up, no recurrence of the disease was noted in the
cured patients of either group.

4. Discussion

Mashhad located in the Northeast of Iran is endemic for
cutaneous leishmaniasis mainly caused by L. tropica and
less commonly L. major [10, 11, 15]. Pentavalent anti-
moniates have long been the most common treatment for
leishmaniasis in our region, but acquired drug resistance
towards them has increased during the recent years [16, 17],
raising a strong need for new anti-leishmaniasis treatments.
Knowing the fact that CL is a self-limiting disease, the

main goal in its treatment would be controlling the spread
of the disease in endemic regions besides decreasing scar
formation; therefore it would be more logical to use safe
topical drugs in order to prevent any adverse reactions.
Systemic liposomal AmB has been recently administered in
the treatment of drug-resistant cutaneous leishmaniasis [18–
20]. Preliminary results have shown that topically applied
lipid-based formulations containing AmB have a significant
therapeutic effect in the treatment of CL lesion in adults.
Zvulunov et al. even reported successful treatment of a 1.5-
year-old infant with persistent CL by the administration of
a topical colloidal solution of AmB for 3 weeks [21]. In a
study conducted in 1999 on the treatment outcome of two
similar lesions of the same individual, the topical liposomal
AmB-treated lesions showed significant improvement with
no evidence of relapse when compared to the placebo-treated
ones [9]. Another study taking place in Israel on 19 patients
receiving 2 vials, one containing AmB-cholesteryl sulfate
dispersed in a 5% ethanol solution and one with 5% ethanol
in water for half of each patient’s lesions, the results revealed
a better therapeutic response in those lesions treated with
topical liposomal AmB in comparison to placebo [22].

Although several studies have been performed on the
efficacy of topical AmB on CL, this study is the first which
compares its effect with intralesional glucantime; moreover,
sample size of our study is not comparable with other similar
ones.

In the present study, comparing the effect of AmB and
intralesional glucantime on leishmania lesions, no signi-
ficant difference was observed (56.4% versus 67.6%, P =
0.317), indicating that topical AmB has a similar efficacy
to intralesional glucantime. Although preparing topical
liposomal AmB as a therapeutic drug is neither easy nor
inexpensive, because of its simple, painless administration
route by the patient himself, no transdermic passage into
blood circulation causing less toxicity, and no need for
recurrent visits, AmB could be considered as an alternative
treatment especially in children who do not tolerate painful
methods, patients who cannot make recurrent visits, and in
cases where glucantime is contraindicated or unresponsive.

Evaluating the effect of a drug on a self-limiting disease,
in particular, considering the fact that variability in the dis-
ease length in different individuals can be of several months,
would be quite difficult; therefore a study in which patients
with two similar leishmania lesions could simultaneously
receive both treatments (AmB and glucantime) is highly
recommended in further studies on this issue.



Journal of Parasitology Research 5

References

[1] N. C. Hepburn, “Cutaneous leishmaniasis,” Clinical and
Experimental Dermatology, vol. 25, no. 5, pp. 363–370, 2000.

[2] A. Asilian and M. Davami, “Comparison between the efficacy
of photodynamic therapy and topical paromomycin in the
treatment of Old World cutaneous leishmaniasis: a placebo-
controlled, randomized clinical trial,” Clinical and Experimen-
tal Dermatology, vol. 31, no. 5, pp. 634–637, 2006.

[3] H. I. Al-Mohammed, M. L. Chance, and P. A. Bates, “Pro-
duction and characterization of stable amphotericin-resistant
amastigotes and promastigotes of Leishmania mexicana,”
Antimicrobial Agents and Chemotherapy, vol. 49, no. 8, pp.
3274–3280, 2005.

[4] S. L. Croft and V. Yardley, “Chemotherapy of leishmaniasis,”
Current Pharmaceutical Design, vol. 8, no. 4, pp. 319–342,
2002.

[5] T. K. Jha, Y. N. Giri, T. K. Singh, and S. Jha, “Use of ampho-
tericin B in drug-resistant cases of visceral leishmaniasis in
North Bihar, India,” American Journal of Tropical Medicine and
Hygiene, vol. 52, no. 6, pp. 536–538, 1995.

[6] S. Sundar, T. K. Jha, C. P. Thakur, M. Mishra, V. P. Singh, and
R. Buffels, “Low-dose liposomal amphotericin B in refractory
Indian visceral leishmaniasis: a multicenter study,” American
Journal of Tropical Medicine and Hygiene, vol. 66, no. 2, pp.
144–146, 2002.

[7] C. P. Thakur, “A single high dose treatment of kala-azar with
AmBisome (amphotericin B lipid complex): a pilot study,”
International Journal of Antimicrobial Agents, vol. 17, no. 1, pp.
67–70, 2001.

[8] S. Frankenburg, D. Glick, S. Klaus, and Y. Barenholz, “Effi-
cacious topical treatment for murine cutaneous leishmaniasis
with ethanolic formulations of amphotericin B,” Antimicrobial
Agents and Chemotherapy, vol. 42, no. 12, pp. 3092–3096,
1998.

[9] D. Vardy, Y. Barenholz, R. Cohen et al., “Topical amphotericin
B for cutaneous leishmaniasis,” Archives of Dermatology, vol.
135, no. 7, pp. 856–857, 1999.

[10] M. R. Mahmoodi, M. Mohajery, J. T. Afshari et al., “Molecular
identification of Leishmania species causing cutaneous leish-
maniasis in Mashhad, Iran,” Jundishapur Journal of Microbiol-
ogy, vol. 3, no. 4, supplement 9, pp. 195–200, 2010.

[11] F. Shahbazi, S. Shahabi, B. Kazemi, M. Mohebali, A. R. Abadi,
and Z. Zare, “Evaluation of PCR assay in diagnosis and
identification of cutaneous leishmaniasis: a comparison with
the parasitological methods,” Parasitology Research, vol. 103,
no. 5, pp. 1159–1162, 2008.

[12] C. Li and Y. Deng, “A novel method for the preparation of
liposomes: freeze drying of monophase solutions,” Journal of
Pharmaceutical Sciences, vol. 93, no. 6, pp. 1403–1414, 2004.

[13] M. Ellis, “Amphotericin B preparations: a maximum tolerated
dose in severe invasive fungal infections?” Transplant Infectious
Disease, vol. 2, no. 2, pp. 51–61, 2000.

[14] AmBisome� Summary of Product Characteristics, Gilead
Sciences Ltd.

[15] H. Hajjaran, M. Mohebali, M. R. Razavi et al., “Identification
of Leishmania species isolated from human utaneous leish-
maniasis, using random amplified polymorphic DNA (RAPD-
PCR),” Iranian Journal of Public Health, vol. 3, no. 4, pp. 8–15,
2004.

[16] R. Hadighi, M. Mohebali, P. Boucher, H. Hajjaran, A. Khame-
sipour, and M. Ouellette, “Unresponsiveness to glucantime

treatment in Iranian cutaneous leishmaniasis due to drug-
resistant Leishmania tropica parasites,” PLoS Medicine, vol. 3,
no. 5, pp. 659–667, 2006.

[17] P. Layegh, S. Rahsepar, and A. A. Rahsepar, “Systemic meglu-
mine antimoniate in acute cutaneous leishmaniasis: children
versus adults,” American Journal of Tropical Medicine and
Hygiene, vol. 84, no. 4, pp. 539–542, 2011.

[18] A. Pardisi, R. Capizzi, A. Zampetti et al., “A typical multifocal
cutaneous leishmaniasis in an immunocompetent patient
treated by liposomal amphotericin B,” Journal of Infection, vol.
54, no. 2, p. 208, 2007.

[19] V. S. Amato, A. Rabello, A. Rotondo-Silva et al., “Successful
treatment of cutaneous leishmaniasis with lipid formulations
of amphotericin B in two immunocompromised patients,”
Acta Tropica, vol. 92, no. 2, pp. 127–132, 2004.

[20] M. Brown, M. Noursadeghi, J. Boyle, and R. N. Davidson,
“Successful liposomal amphotericin B treatment of Leishma-
nia braziliensis cutaneous leishmaniasis,” British Journal of
Dermatology, vol. 153, no. 1, pp. 203–205, 2005.

[21] A. Zvulunov, E. Cagnano, S. Frankenburg, Y. Barenholz,
and D. Vardy, “Topical treatment of persistent cutaneous
leishmaniasis with ethanolic lipid amphotericin B,” Pediatric
Infectious Disease Journal, vol. 22, no. 6, pp. 567–569, 2003.

[22] D. Vardy, Y. Barenholz, N. Naftoliev, S. Klaus, L. Gilead,
and S. Frankenburg, “Efficacious topical treatment for human
cutaneous leishmaniasis with ethanolic lipid amphotericin
B,” Transactions of the Royal Society of Tropical Medicine and
Hygiene, vol. 95, no. 2, pp. 184–186, 2001.


	Introduction
	Material and Methods
	Materials
	Equipments
	Method
	Freeze-Drying
	Reconstitution

	Results
	Safety Measurements
	Sample Size
	Statistical Analysis

	Results
	Discussion
	References

