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Abstract. Pentavalent antimony (SbV) compounds are still considered the first line of 
treatment for all forms of leishmaniasis. There have been reports of drug resistance 
and unresponsiveness to treatment with these drugs. We investigated the clinical 
response to treatment of cutaneous leishmaniasis with glucantime, the drug of 
choice for all forms of leishmaniasis in Iran. All individuals suspected of cutaneous 
leishmaniasis from October 2007 to March 2008 were included in the study if met 
specific criteria. After laboratory diagnosis and parasite identification by PCR, 43 
patients agreed to participate and complete the protocol for treatment. Meglumine 
antimoniate (glucantime) was given at a dose of 20 mg/kg/day for 20 days (two 
10-day periods) according to a World Health Organization (WHO) recommended 
protocol. Response to treatment was evaluated 6 weeks after initiation of treatment. 
Fifteen patients (34.9%) were clinically unresponsive to glucantime treatment while 
the remaining 28 patients (65.1%) responded to treatment. There were no statistically 
significant differences by occupation, gender, chronicity of the disease before starting 
treatment, number of lesions, or age between the glucantime sensitive and resistant 
patients. Our study showed a significant level of unresponsiveness to glucantime 
among patients with cutaneous leishmaniasis caused by Leishmania major in Iran. 
These findings highlight the need for new treatment regimens.
Keywords: zoonotic cutaneous leishmaniasis, treatment, glucantime, unrespon-
siveness, Iran

INTRODUCTION

Leishmaniasis is a disease with world-
wide distribution caused by different 

species of protozoan parasites of the  
genus Leishmania. This disease is an emerg-
ing yet neglected infection (Ouellette et 
al, 2004; Santos et al, 2008). Depending on 
the species of parasite and host immune 
state the infection severity can vary from 
spontaneous healing of the cutaneous 
form to usually fatal visceral disease if 
left untreated (Santos et al, 2008). Both 
forms of the disease, cutaneous and 
visceral, are endemic in Iran (Hadighi  
et al, 2006).
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Cutaneous leishmaniasis (CL) is a pub-
lic health burden in tropical and subtropi-
cal regions (Boggild et al, 2007). It is one 
of the ten leading diseases among tourists 
returning from tropical countries reported 
in 3% with skin diseases (Blum and Hatz, 
2009). The rise in leishmaniasis prevalence 
is due to multiple factors, including the 
AIDS epidemic, increased international 
travel, lack of effective vaccines, difficulty 
in controlling vectors, international con-
flicts, and emerging resistance to chemo-
therapy (Lianos-Cuentas et al, 2007; Sereno 
et al, 2007).

Different methods have been used to 
control the disease, including vector con-
trol and vaccination. Since vaccination is 
not available for most Leishmania species, 
disease control relies on chemotherapy 
(Papadopoulou et al, 1998; Ouellette et al, 
2004).

Pentavalent antimony (SbV) com-
pounds, introduced as anti-Leishmania 
drugs more than 6 decades ago, still remain 
the treatment of choice for all forms of 
leishmaniasis (Papadopoulou et al, 1998). 
Clinical response to these drugs varies 
depending on host factors, such as site 
and chronicity of the lesions, underlying 
disease, concomitant infection, acquired 
resistance, pharmacokinetic properties of 
the drug and Leishmania species variation 
(Lucumi et al, 1990).

Unfortunately, resistance to SbV ap-
pears to be occurring; an alarming study 
from Bihar, northern India of visceral 
leishmaniasis (VL) cases reported more 
than 60% of patients were unresponsive to 
SbV (Decuypere et al, 2005). A study of CL 
caused by different species of Leishmania 
in Peru reported a failure rate of 24.4% at 
6 months, with 96% of failures occurring 
within the first 3 months after treatment 
(Lianos-Cuentas et al, 2008). In Iran, a fail-
ure rate of 11% has been reported among 

CL cases caused by L. tropica (Hadighi et al, 
2006). Mohebali et al (2007) reported 5 of 31 
patients with CL treated with intramuscu-
lar failed treatment. Currently, glucantime 
is the drug of choice for treating CL and VL 
in Iran. It is essential to monitor the efficacy 
of treating patients with this drug. We 
evaluated the clinical status of CL patients 
treated with glucantime in Shiraz, Iran.

MATERIALS AND METHODS

Subjects
All patients with skin lesions sus-

pected of having CL referring to the Health 
Center in Shiraz, Iran from October 2007 
to March 2008 were included in the study 
if they met the following criteria: aged 12 
to 70 years, not pregnant or lactating, did 
not have underlying disease, such as diabe-
tes, acute or chronic liver or renal disease, 
cardiac disease, or immunodeficiency, had 
normal blood testing (CBC, SGOT, SGPT, 
BUN, and creatinine) and the presence 
of at least 3 lesions. Patients with fewer 
than 3 lesion were generally treated with 
intralesional injections, so they were not 
included in the study. Participants should 
not have previously received glucantime 
or other anti-Leishmania drugs for at least 
one month prior to the study and the drug 
delivery route had to be through intramus-
cular injection. Study goals were explained 
to all patients and informed consent was 
obtained from each patient. The study 
protocol was reviewed and approved by 
the Ethics Research Committee of Shiraz 
University of Medical Sciences.
Sampling and parasite identification

Patients included in the study filled 
out a personal profile form and sampling 
was done from the lesion edge. At least 
two slides were prepared from each patient 
and two samples were cultured in NNN 
medium for use later with in vitro tests. 
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One of the slides was stained with Giemsa 
and studied under a light microscope. The 
other slide was used for species identifica-
tion with polymerase chain reaction.
DNA extraction

Each fresh or dried smear was scraped 
off the slide with a sterile scalpel and the 
scrapings were added to 200 µl of lysis 
buffer [50 mM Tris-HCl (pH 7.6), 1 mM 
EDTA, 1% (v/v) Tween 20] containing 
8.5 µl of a proteinase K solution (19 µg/
ml), in a 1.5 ml tube. The tube was incu-
bated for 2 hours at 56ºC before 200 µl of 
a phenol:chloroform:isoamyl alcohol mix-
ture (25:24:1, by volume) was added. After 
being shaken vigorously, the tube was 
centrifuged at 6,000g for 10 minutes, then 
the DNA in the supernatant solution was 
precipitated with 400 µl cold absolute etha-
nol, resuspended in 50 µl double distilled 
water and then stored at -20ºC until tested.
PCR amplification

The PCR was performed on all 149 
methanol fixed and/or Giemsa-stained 
samples. PCR used to amplify the variable 
area of the minicircle kDNA of Leishmania 
from the smears was a slight modifica-
tion (Pourmohammadi et al, 2008) of that 
described elsewhere (Aransay et al, 2000). 
The forward LINR4 (5’-GGG GTT GGT 
GTA AAA TAG GG-3 2) and reverse LIN17 
(5’-TTT GAA CGG GAT TTC TG-3’) were 
used. Each 25 µl reaction mixture contained 
250 µM each of deoxynucleoside triphos-
phate, 1.5 mM MgCl2, 1 U Taq polymerase 
(CinnaGen Tehran), 1 µM LINR4, 1 µM 
LIN17 Primers, 100 pg DNA extract, and 
2.5 µl PCR buffer. Each reaction mixture 
was overlaid with mineral oil before be-
ing transferred to a CG1-96 thermo cycler 
(Corbett Research, Sydney, Australia) set 
to give 5 minutes at 94ºC, followed by 30 
cycles, of 30 seconds at 94ºC, 30 seconds 
at 52ºC, 1 minute at 72ºC, and then a final 

extension at 72ºC for 5 minutes. A 5 µl 
sample of each PCR product was subjected 
to electrophoresis in 1.5% agarose gel. The 
bands were then stained with ethidium 
bromide and visualized under ultra violet 
trans illumination. The parasites were 
identified by comparing the size of the 
band produced from a test sample with 
those produced from reference strains 
of L. infantum (MCAN/IR/96/LON49), L. 
tropica (MHOM/IR/89/ARA2) and L. major 
(MHOM/IR/54/LV39). A band of 720 bp, 
for example, would have indicated that 
L. infantum (or at least L. infantum kDNA) 
was present in the tested smear.
Treatment and follow-up of patients

After laboratory confirmation of 
Leishmania major infection and for the first 
10 days of treatment, glucantime (Glucan-
time, Paris, France) at a dose of 20 mg/kg/
day was given IM. During the second 10 
day course of treatment, glucantime was 
given if there were no increase in liver en-
zymes, BUN, creatinine, or skin reactions 
at the injection site. The patient was then 
asked to return to the clinic 6 weeks later 
for physical examination and testing. The 
patients were considered unresponsive to 
treatment if amastigotes were found on 
light microscope examination of Giemsa-
stained slides prepared from the lesion 
edge 6 weeks after termination of therapy. 
For cases with positive results, either the 
drug was administered for another week 
or other methods of treatment were chosen 
according to the physician’s decision.

RESULTS

Forty-three patients with confirmed CL 
participated in the study and completed the 
treatment course of glucantime. Fifteen pa-
tients (34.9%) were clinically unresponsive 
to glucantime while the remaining 28 pa-
tients (65.1%) were responsive to treatment.  
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Thirty patients (69.8%) were male and 
mainly laborers (48.8%). The minimum 
age among subjects was 13 years old and 
the maximum was 70 years old. Seventy-
five percent of cases who were cured were 
>20 years old. The mean ages of cured 
and uncured patients were 31.1±14.53 and 
25.4±11.36, respectively. No correlation was 
observed between age and resistance to 
treatment (p=0.19, t-test). Eighty percent 
and 60% of uncured patients were males 
and employed, respectively. Most partici-
pants (48.8%) had more than 6 lesions. The 
median number of lesions in cured and 
uncured patients were 5 (3-25) and 9 (3-26).
There were no corollation between num-
ber of lesions and responsive to treatment 
(p=0.1, Mann-Whitney test). The median 
lesion diameters were 12.5 cm (2-100 cm) 
and 10 cm (2-50 cm) in those who were 
cured and those not cured, respectively, 
and there was no corollation between me-
dian lesion diameter between cured and 
uncured patients (p=0.21; Mann-Whitney 
test). Seventy-three percent of unrespon-
siveness patients had ulcerative lesions 
(Table 1).

DISCUSSION

Comparison of clinical trials world-
wide with those in Iran, show different 
results regarding the efficacy of glucantime 
in the treatment of CL. In our study, 43 
patients completed the 20-day course of 
treatment, 15 (34.9%) were unresponsive 
to therapy. Response to treatment was 
considered as improvement in appearance 
of the lesions, hyperkeratinization, lesion 
shrinkage, and most importantly, absence 
of the parasite from skin samples prepared 
at least 1 month after the last injection of 
the drug. Four cases had positive culture 
results with NNN medium 6 weeks after 
completion of treatment, with no significant  

change in the appearance of the lesion com-
pared to pre-treatment (Table 1). In patients 
who were unresponsive to treatment, some 
were given an additional course of the drug 
and others were given other treatment 
based on the physician’s decision.

 A clinical trial in eastern Iran without 
causative agent determination, showed a 
93% cure rate using glucantime intramus-
cular standard treatment (Nilforoushzadeh 
et al, 2008). Cryotherapy was reported as 
a significantly better treatment in children 
compared with intralesional glucantime 
(Pouran et al, 2009).

Another study from northern Iran 
found 83.3% of patients with CL who re-
ceived intramuscular meglumine antimo-
niate for 14 days responded to treatment 
(Mohebali et al, 2007). Eleven percent in 
vivo and in vitro drug resistance by L. tropica 
was reported in another study (Hadighi  
et al, 2006).

A 59% resistance rate was reported 
in the same area as our study in one 
clinical trial without species determina-
tion (Zerehsaz et al, 1999), but in another 
study in the same region, a response rate 
of 84% was seen (Beheshti et al, 2007), 
evaluation of treatment and determina-
tion of causative agents were not clear in 
that study. It appears resistant species are 
more prevalent in the southern than in the 
northern and eastern parts of Iran, indicat-
ing possible genomic variation in L. major 
(Hatam et al, 1999; Motazedian et al, 2002).

The cure rate with meglumine was 
lower in our study compared to higher cure 
rates from other clinical trials, in Bolivia 
(83%), Colombia (83%) and Pakistan (81%) 
(Soto et al, 2004; Firdous et al, 2009), which 
may be due to difference in Leishmania spe-
cies, subspecies and severity of disease. The 
results of our study are close of a study con-
ducted in Peru on CL caused by different  
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Factor	 Failure	 Cure	 p-value	 Method
		  (n = 15)	 (n= 28)

Age, years
	 Mean ± SD	 25.4	± 11.36	 31.1	± 14.53	 0.19	 t-test	
   	 Median (IQR)	 23	(13-56)	 27	(13-70)			 
   	 0-20	 4	(26.7)	 7	(25)			 
   	 >20	 11	(73.3)	 21	(75)	 0.9	 Fisher’s exact test
Sex
	 Male	 12	(80)	 18	(64.3)			 
  	 Female	 3	(20)	 10	(35.7)	 0.48	 Fisher’s exact test
Occupation
	 Employed	 9	(60)	 11	(39.3)			 
  	 Student	 4	(26.7)	 5	(17.9)			 
  	 Housekeeper	 1	(6.7)	 9	(32.1)			 
  	 Unemployed	 1	(6.7)	 3	(10.7)	 0.24	 Chi-square test
Duration of disease, months
	 0-1	 6	(40)	 11	(39.3)			 
  	 >1	 9	(60)	 17	(60.7)	 0.9	 Fisher’s exact test
  	 Mean ± SD	 2.33	± 1.87	 1.94	± 1.01			 
  	 Median (IQR)	 2	(1-7)	 2	(1-5)	 0.95	 Mann-Whitney test
Lesions, number
	 0-3	 3	(20)	 10	(35.7)			 
  	 >3	 12	(80)	 18	(64.3)	 0.48	 Fisher’s exact test
  	 Mean ± SD	 8.6	± 5.9	 6.46	± 4.88			 
  	 Median (IQR)	 9	(3-26)	 5	(3-25)	 0.1	 Mann-Whitney test
Lesion diameter, mm
	 0-20	 12	(80)	 19	(67.9)			 
	 >20	 3	(20)	 9	(32.1)	 0.49	 Fisher’s exact test
	 Mean±SD	 15.73	± 14.29	   22.22	± 21.89		
	 Median (IQR)	 10	(2-50)	 12.5	(2-100)	 0.21	 Mann-Whitney test
Lesion type
	 Ulcer	 11	(73)	 21	(75)			 
   	 Nonulcer	 4	(26.7)	 7	(25)	 0.9	 Fisher’s exact test

Table 1
Demographic, epidemiologic and clinical factors of cutaneous leishmaniasis patients 

and clinical outcomes after meglumine treatment.

Treatment outcome

species of Leishmania in which a failure rate 
of 24.4% at 6 months was reported (Lianos-
Cuentas et al, 2008).

Follow-up of patients varied from 1 to 
6 months in different studies. We evaluated 
the patients after 6 weeks; in patients who 

were unresponsive either the treatment 
regimen was changed or an additional 
course of the drug was given according to 
the physician’s decision. Time required for 
spontaneous healing of the disease varies 
considerably depending on the Leishmania 
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species, amount of parasite present, host 
immune status and other unexplained 
factors of the parasite and host (Dowlati, 
1996). Spontaneous resolution of L. major 
is reported in 60-70% of cases by 3 months 
and 100% by 12 months (Dowlati, 1996; 
Bailey and Lockwood, 2007). Based on 
these data evaluation should be done six 
weeks after treatment.

The need for daily injection of anti-
monials for at least 2 weeks is a limitation 
of these drugs (Frézard et al, 2009). They 
are associated with focal pain at the site 
of intramuscular injection and may cause 
systemic side effects which necessitate 
administration of the drug under close 
medical observation. Fifteen of the patients 
in our study refused to continue treatment 
and were replaced with patients who com-
pleted therapy. Given these limitations, 
investigating new anti-Leishmania drugs 
is important and needs to be aided by the 
World Health Organization (Frézard et al, 
2009). Some patients may self treat which 
can lead to emergence of drug resistant 
species (Lucumi et al, 1998; Frézard et al, 
2009). There were no subjects with elevated 
liver enzymes, BUN, creatinine, or injection 
site skin reactions in our study.

We observed no statistically significant 
associations in occupation, gender, chro-
nicity of the disease before starting treat-
ment, number of lesions, and age between 
glucantime sensitive and resistant patients. 
In other studies, age was an important fac-
tor affecting treatment results with sodium 
stibogluconate (Decuypere et al, 2005; Bai-
ley and Lockwood, 2007; Lianos-Cuentas 
et al, 2008). This difference may be due to 
drug type, different species of parasite or 
host-related differences.

The high prevalence and large distri-
bution of L. major resistant to treatment is 
alarming. Additional studies regarding 

correct usage of the drug and investigating  
alternative medications should be co-
ducted.
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