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Abstract

Sodium stibogluconate (SSG, Pentostam) and meglumine antimoniate (MA, Glucantime) are two 

antimonials that are widely used to treat cutaneous leishmaniasis (CL), but the relative efficacies 

of these treatments are not clear. The aim of this study is to compare the efficacy of intralesional 

SSG with intralesional MA therapy in the treatment of CL. One month after completion of the 

therapy, 1431 of 1728 patients (82%) who received intralesional MA showed complete clinical 

cure compared to 1157 of 1728 patients (67%) in the SSG group. Patients who did not respond to 

the first round of therapy were re-administered the same treatment but with twice weekly 

injections. Following completion of the second course of therapy, 237 of 297 patients (80%) in the 

MA group and 407 of 561 patients (72%) in the SSG group healed their lesions by 1-month post-

treatment. At both times, the differences in cure rates between MA and SSG groups were 

statistically significant (p<0.05). Cure rates in the MA group were always significantly higher than 

SSG groups irrespective of other parameters including age, gender, lesion site and type of lesion. 

Intralesional MA is more effective than intralesional SSG in the treatment of CL.
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Introduction

Over 12 million people currently suffer from leishmaniasis, and approximately 2 million 

new cases occur annually, making it a global health problem and a World Health 
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Organization (WHO) classified neglected tropical disease (NTD) (1). Cutaneous 

leishmaniasis (CL) manifests as a localized solitary or multiple lesions on the face, head, 

neck and extremities (2,3) that can become chronic, leading to significant tissue destruction 

and disfigurement. In 98 countries worldwide, 350 million people are at risk of CL disease, 

the majority of who are residing in developing countries (1,4). There are two forms of CL: 

Old World and New World (1). Old World CL is seen in Mediterranean countries, including 

Turkey, the Middle East, the Arabian Peninsula, Africa, Western Asia and the Indian 

subcontinent (5,6). In Turkey, CL is highly endemic in the Sanliurfa province of 

southeastern Anatolia and is caused by Leishmania tropica or Leishmania major (5).

The pentavalent antimonials, i.e. meglumine antimoniate (MA) and sodium stibogluconate 

(SSG), are the commonly used drug of choice for the treatment of CL in most disease 

endemic-countries including Turkey (5,7–11). This therapy involves daily intramuscular or 

intravenous injections of the drug for 3 weeks or 5–8 intralesional injections once or twice 

weekly (2,7–9,12,13). Soto et al. (14) had previously reported that systemically administered 

MA and SSG have comparable efficacies against CL. However, the relative efficacies of 

intralesional MA and SSG therapies in the treatment of CL are not clear.

The goal of the present study was to compare the clinical efficacy of intralesional MA versus 

SSG in the treatment of CL by analyzing clinical records of 3456 CL patients from the 

province of Sanliurfa, Turkey, who were treated with intralesional MA or SSG.

Study design and methods

A retrospective evaluation was made of the clinical records of 3456 patients with 

parasitologically confirmed CL who were treated with intralesional MA (n = 1728) or SSG 

(n = 1728) at Harran University Medical Faculty, Dermatology Clinic and at Sanliurfa 

Public Health Department, Şark Çıbanı Center between January 2009 and December 2012. 

Approval for this study was obtained from the Ethics Committee at Harran University. The 

socio-demographic characteristics and other parameters including size, duration, type, 

location and number of lesions, age, gender, treatment applied and lesion healing were 

analyzed.

All patients were treated with eight intralesional injections of either MA or SSG twice 

weekly at a dosage of 50 mg cm−2 (0.5 mL) according to the size of their lesion (total 

amount 0.5–5 mL per lesion per injection). Total re-epithelization was considered to be 

complete clinical cure, whereas decreased induration and erythema were defined as partial 

cure. The patients who showed a partial cure after the first round of therapy received a 

second cycle of the same treatment. The number of patients who were clinically cured of the 

lesion 1 month after completion of the first and second therapy was determined.

All analyses were conducted using the SPSS statistical program (Version 11.5 for Windows; 

SPSS, Chicago, IL). The age, gender, number of lesions, lesion localization (head-neck, 

upper extremity, lower extremity, trunk, mucosal or generalized), lesion type (ulcer, papule, 

nodule and recidivans), duration of lesions (<6 weeks, 6–12 weeks,>12 weeks) and lesion 

dimension (<5 cm, >5 cm) for all the patients were evaluated with the Chi-square test. Pre- 

and post-treatment number of lesions, lesion localization, lesion type, duration of lesions, 
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lesion dimension for the first and second cycles of intralesional MA treatment and 

intralesional SSG treatment were evaluated with the paired sample t test. A value of p ≤ 

0.005 was considered statistically significant.

Results

Of 3456 CL patients that were included in this study, 1487 (43%) were males and 1969 

(57%) were females. 712 (45%) in the MA treatment group were males and 1016 (55%) 

were females with a mean age of 22.57 ± 17.76 years. The SSG group comprised 775 (41%) 

males and 953 (59%) females with a mean age of 25.44 ± 16.57 years (Table 1).

Of 3456 patients, 3358 (97%) had single lesions which were located in the head and neck 

region (48%), the lower extremities (35%), upper extremities (10%), abdomen (3%) and 

around the oral cavity affecting the mucosa (3%) (Table 1). The most common type of lesion 

was the ulcerated type (55%) with lesion diameter generally below 5 cm. The duration of 

disease was more than 6 weeks in the majority (88%) of the patients when they first visited 

the clinic (Table 1).

Efficacy of intralesional MA and intralesional SSG in the treatment of CL

The results of CL patients after receiving the first course of intralesional MA and 

intralesional SSG treatment are shown in Tables 2 and 3. One month after completion of 

therapy, 1431 of 1728 patients (82%) in the MA group showed total healing of their lesions 

compared to 1157 of 1728 patients (67%) in the SSG group. The difference between these 

two treatments was statistically significant (p<0.005). Intralesional MA treatment was 

significantly more effective than intralesional SSG regardless of gender, duration of lesion, 

type of lesion (ulcer, papule, nodule and recidivans) or lesion size (p<0.005) (Table 3). 

When examined in terms of lesion site, MA was found to be more effective than SSG only in 

the lesions of the upper and lower extremities (p<0.005) (Table 3).

Efficacy of second cycle treatment of intralesional MA and intralesional SSG

The results of CL patients who received second intralesional MA or SSG treatments are 

shown in Table 4. Of 297 patients, 237 (80%) in the MA group compared to only 407 of 561 

patients (72%) in the SSG group responded to second round of the treatment. The difference 

between these two treatments was statistically significant (p<0.005). Interestingly, 

intralesional MA was significantly more effective than SSG in females, as well as in smaller 

lesions (less than 5 cm) which were papule, nodule and recidivans subtypes and located in 

the head-neck region or upper extremities (p<0.05).

Discussion

CL is a major public health problem and often causes disfiguring scars, and mucosal spread 

if left untreated. Several forms of treatment have been in use for CL with varying degrees of 

efficacy, and no well-standardized treatments for localized CL are as yet available. 

Commonly used therapeutic approaches to CL include oral administration using azoles, 

azithromycin, pentamidine, miltefosine and zinc sulphate, which are not always effective 

(5). Topical administration of paromomycin, imiquimod and amphotericin B has also been 
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used. Cryotherapy (15) and heat therapy (16) in the treatment of CL will require more 

studies to determine their long-term efficacy. The current recommended treatment for CL 

involving the systemic administration of antimonials present a number of side effects 

including hepatotoxicity and nephrotoxicity, leading to poor patient compliance (17). 

Consequently, intralesional administration of antimonials, which eliminates side effects 

associated with systemic treatment, has gained wide acceptance and has proven to be 

effective in CL management (18). Furthermore, WHO has acknowledged the efficacy of 

intralesional treatment and has recommended its therapy for use (4).

Numerous studies demonstrate the efficacy of intralesional MA and SSG for therapy against 

CL (17–33). Previous reports using intralesional SSG therapy showed cure rates which 

ranged between 58.3 and 94.6% (17,19–22). In our study, the efficacy of intralesional SSG 

was 67.53%, which is well within the range of these other studies. However, as reported by 

Solomon et al. (20), pain associated with intralesional SSG injection is a common side 

effect, leading to poor patient compliance. Further, animal studies evaluating MA and SSG 

treatments of experimental CL demonstrate increased toxicity and localized inflammation in 

SSG-treated hamsters (7).

Successful treatment rates reported for MA ranged from as high as 97.2% (33) to as low as 

41.7% (23). In other studies, cure rates have varied between 50 and 92% (18,24–32). In our 

current study, successful treatment rate of intralesional MA in CL patients was determined to 

be 82.8%, which is similar to the study conducted by Vasconcellos et al. (32) (83%). 

Differences between our results and those with lower cure rates for MA (18,25,30) can be 

explained by various host factors such as genetic background and nutritional status which 

can influence response to treatment. Alternatively, different strains of Leishmania isolated 

from different geographical regions may display differential susceptibility to MA. Indeed, in 

a study conducted in a similar geographical location as in our study, cure rates for 

intralesional MA treatment of CL was as high as 97.2% (33).

In this study, a comparison of the clinical efficacies of intralesional MA and SSG in CL 

patients within the same geographical region of Sanliurfa, Turkey, revealed a significant 

advantage for the use of intralesional MA. Other reports show similar efficacies for systemic 

administration of MA and SSG in CL patients caused by Leishmania braziliensis in an 

endemic region of Brazil (34). However, to the best of our knowledge, this is the first report 

demonstrating the improved efficacy of MA over SSG in intralesional CL treatment.

In the evaluation of patients receiving a second cycle of treatment with intralesional 

pentavalent antimonials when there had been no recovery in the first cycle, MA was also 

more effective than SSG. This was also true for all clinical forms of CL lesions, as well as in 

lesions localized in the head-neck, upper extremities and generalized areas of the body. Our 

study therefore indicates an overall enhanced clinical efficacy of MA over SSG in 

intralesional CL treatments in this endemic region of Turkey.

In conclusion, our findings demonstrate that in this endemic region, intralesional MA is 

more effective than SSG in the treatment of CL, generally caused by L. major and L. tropica. 

We therefore propose the use of intralesional MA for the treatment of CL.
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Table 1

Demographic and clinical characteristics of patients with cutaneous leishmaniasis and their responses to 

intralesional pentavalent antimonials (SSG and MA).

IL-MA (n = 1728) IL-SS (n =1728)

Age (years) 22.57 ± 17.76 25.44 ± 16.57

Sex

 Male   712 (44.8%)   775 (41.2%)

 Female 1016 (55.2%)   953 (58.8%)

Duration (weeks)

 <6   172 (10.0%)   227 (13.3%)

 6–12   934 (54.1%)   762 (44.5%)

 >12   618 (35.8%)   722 (42.1%)

Size (cm)

 <5 1682 (97.5%) 1694 (98.8%)

 >5   43 (2.5%)   20 (1.2%)

Type

 Ulcer   811 (47.1%) 1080 (63.2%)

 Papule 134 (7.8%) 106 (6.2%)

 Nodule   758 (44.0%)   475 (27.8%)

 Recidivans   19 (1.1%)   47 (2.8%)

Location

 Head-neck   871 (50.4%)   794 (46.3%)

 Upper extremity 158 (9.1%)   189 (11.0%)

 Lower extremity   625 (36.2%)   600 (35.0%)

 Trunk 13 (4%)  5 (3%)

 Mucosal   45 (2.6%)   49 (2.9%)

 Generalized   23 (1.3%)   75 (4.4%)

IL-MA: intralesional meglumine antimoniate; IL-SS: intralesional sodium stibogluconate.
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Table 2

Comparison of first and second cycles of treatment of intralesional MA and SSG.

Drug
First treatment

Second treatment Responders to treatmentResponders to treatment Non-responders to treatment

IL-MA, n = 1728   1431/1728 (82%)* 297/1728 (18%)   233/297 (78%)*

IL-SSG, n = 1728 1157/1728 (68%) 561/1728 (32%) 417/561 (73%)

IL-MA: intralesional meglumine antimoniate; IL-SS: intralesional sodium stibogluconate.

*
Denotes statistically significant difference (p<0.05) between MA and SSG groups.
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Table 3

Comparison of the effects of first cycle intralesional MA and SSG on their responses to treatments according 

to patient’s sex, duration, size and type of the lesions.

IL-MA IL-SS

Responders Non-responders Responders Non-responders

Sex

Male 587/712 (82%) 125/712 (18%) 516/775 (66%) 259/775 (34%)  

Female 844/1016 (83%) 172/1016 (17%) 651/953 (68%) 302/953 (32%)  

Duration (weeks)

 <6 120/172 (70%) 52/172 (30%) 117/227 (51%) 110/227 (49%)  

 6–12 767/934 (82%) 167/934 (18%) 512/762 (67%) 250/762 (33%)  

 >12 540/618 (87%) 78/618 (13%) 526/722 (73%) 196/722 (27%)  

Size (cm)

 <5 1388/1682 (82%) 294/1682 (18%) 1145/1694 (67%) 549/1694 (33%)  

 >5 40/43 (93%) 3/43 (7%)  13/20 (65%) 7/20 (35%)  

Type

 Ulcer 715/811 (88%) 96/811 (12%) 792/1080 (73%) 288/1080 (27%)  

 Papule 97/134 (72%) 37/134 (28%) 47/106 (44%) 59/106 (56%)  

 Nodule 599/758 (79%) 159/758 (21%) 285/475 (60%) 190/475 (40%)  

 Recidivans 15/19 (79%) 4/19 (21%) 28/47 (59%) 19/47 (41%)  

Location

 Head-neck 118/205 (58%) 87 (42%) 794 (%)    319 (%)      

 Upper extremity 142/158 (90%) 16 (10%) 189 (%)    58 (%)      

 Lower extremity 560/625 (90%) 65 (10%) 600 (%)    149 (%)      

 Trunk 1/2 (50%) 1/2 (50%) 0/5 (0%)  5 (100%)

 Mucosal 37/45 (82%) 8/45 (18%) 40/49 (82%) 9/49 (18%)  

 Generalized 7/23 (30%) 16/23 (70%) 59/75 (79%) 16/75 (21%)  

IL-MA: intralesional meglumine antimoniate; IL-SS: intralesional sodium stibogluconate.
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Table 4

Comparison of the effects of second cycle intralesional MA and SSG on their responses to treatments 

according to patient’s sex, duration, size and type of the lesions.

IL-MA IL-SS

Responders Non-responders Responders Non-responders

Sex

 Male 96/125 (77%)  29/125 (23%) 195/259 (75%)  64/259 (25%)

 Female 141/172 (82%)  31/172 (18%) 212/302 (70%)  90/302 (30%)

Duration (weeks)

 <6 42/52 (81%)  10/52 (19%) 64/110 (58%)  46/110 (42%)

 6–12 130/167 (78%)  37/167 (22%) 184/250 (74%)  66/250 (26%)

 >12 65/78 (83%)  13/78 (17%) 155/196 (79%)  41/196 (21%)

Size (cm)

 <5 234/294 (80%)  60/294 (20%) 399/549 (73%)  150/549 (27%)

 >5 3/3 (100%) 0/3 (0%)  4/7 (57%)  3/7 (43%)

Type

 Ulcer 83/96 (86%)  13/96 (14%) 242/288 (84%)  46/288 (16%)

 Papule 25/37 (68%)  12/37 (32%) 24/59 (41%)  35/59 (59%)

 Nodule 124/159 (78%)  35/159 (22%) 126/190 (66%)  64/190 (34%)

 Recidivans 4/4 (100%) 0/4 (0%)  12/19 (63%)  7/19 (37%)

Location

 Head-neck 158/205 (77%)  47/205 (23%) 211/319 (66%)  108/319 (34%)

 Upper extremity 16/16 (100%) 0/16 (0%)  51/58 (88%)  7/58 (12%)

 Lower extremity 55/65 (85%)  10/55 (15%) 117/149 (79%)  32/149 (21%)

 Trunk 2/2 (100%) 0/2 (0%)  5/5 (100%) 0/5 (0%)  

 Mucosal 5/8 (63%)  3/8 (37%) 6/9 (66%)  3/9 (34%)

 Generalized 16/16 (100%) 0/16 (0%)  13/16 (81%)  3/16 (19%)

IL-MA: intralesional meglumine antimoniate; IL-SS: intralesional sodium stibogluconate.
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