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Original Article

Comparing intramuscular meglumine antimoniate
with oral chloroquine in the treatment of cutaneous
leishmaniasis: A randomized controlled trail

Abstract
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Background Cutaneous leishmaniasis (CL) is highly prevalent in developing countries, including
Pakistan. The conventional treatment for CL, meglumine antimoniate (MA), is unfortunately
associated with considerable toxicity. Studies of alternative treatment options have reported
inconsistent results. This study aimed to quantitatively compare the effectiveness of intramuscular
MA with oral chloroquine in the treatment of CL.

Methods Patients of both genders between the ages of 06-60 years, presenting with CL lesions of
less than 03 months duration were enrolled in this randomized controlled trial (RCT), carried out
from August 2021 to February 2022 at the Department of Dermatology, Lady Reading Hospital,
Peshawar. CL patients with a history of prior treatment and/or those with comorbidities were
excluded. Eligible patients were allocated randomly into two groups, where patients in Group |
were given intramuscular MA (20 mg/Kg body weight once daily for 4 weeks) while patients in
Group Il were given oral chloroquine (250 mg, twice daily over 4 weeks). The treatment response
was assessed at 4-week follow-up after completion of the treatment.

Results The enrolled CL patients (n=82) were equally divided in two groups. The age and gender
was evenly distributed between the two groups. The mean patient’s age in Group I and II was
36.49+13.22 years and 37.34+13.19 years, whilst the male to female ratio was 1.28 and 1.16,
respectively. Results showed a significantly higher rate of complete treatment response in Group |
compared to Group Il (78% vs. 48.8%, p=0.006). Treatment responses in both groups were also
stratified on the basis of gender and socioeconomic status.

Conclusion This study indicated significantly higher efficacy of intramuscular MA compared to
oral chloroquine for CL treatment.
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and mucocutaneous leishmaniasis  (ML);
predominantly affecting the mucous linings of
the oral, nasal, and throat passages.>®> Among
these, CL prevails as the most widespread
variant. Subsequent to the bite of phlebotomine
sandflies, individuals manifest cutaneous ulcers
or nodules within few days.®’

Meglumine antimoniate (MA) is the primary
therapy for CL patients, typically administered
intralesionally over extended periods.®® Albeit
MA offer satisfactory treatment outcomes (i.e.,
72-100 %),"°'* this treatment is not without
adverse effects.’” Alternative treatments for CL
encompass amphotericin B, pentamidine,
cryotherapy, low-level laser therapy,
photodynamic therapy (PDT), excision, and
curettage.”*® Each of these approaches carries
its own set of advantages and disadvantages.
There is a need to establish an effective CL
treatment characterized by minimal or no
toxicity, cost-efficiency, and superior cosmetic
outcomes.

Chloroquine, an affordable antiprotozoal drug
primarily employed for malaria treatment, has
exhibited promise in managing CL cases.
Various  studies have investigated the
comparative efficacy of MA and chloroquine,
yielding diverse findings. For example, it was
found that while MA demonstrated superior
effectiveness, oral chloroquine presented itself
as a viable alternative.'” Another analogous
study reported that intralesional chloroquine is
endowed with  superior efficacy than
intralesional MA.** More importantly, the
findings showed a greater number of MA
injections were required to achieve the same
level of efficacy as chloroquine treatment.
Furthermore, a comparison between oral and
intralesional chloroquine administration has
demonstrated similar efficacy in CL treatment.
Nevertheless, intralesional injection has the
advantage of shorter treatment duration and
lower total dosage requirements compared to

oral administration.”® Herein, the primary goal
was to assess and compare the effectiveness of
intramuscular MA and oral chloroquine in the
treatment of CL patients.

Materials and Methods

This randomized controlled trial (RCT) was
carried out at the Department of Dermatology,
Lady Reading Hospital (LRH) Peshawar, from
August 2021 to February 2022, spanning over
seven months. Diagnoses of the lesions as CL
was confirmed through the examination of slit
skin smears to detect the presence of Leishmania
Trophozoites (LT) bodies and histopathological
analysis of biopsied lesion samples. The Ethical
Committee of LRH, Peshawar granted approval
to conduct this study (vide letter No.
201/LRH/MTI dated: 28/07/2021). Patients were
provided with detailed information regarding the
treatment procedures, followed by obtaining
written consent from each patient.

Patients of both genders between the ages of 6-
60 years, presenting with CL lesions of less than
03 months duration, confirmed through the
presence of LT bodies, were considered eligible
for participation in this study. Alternatively,
patients with CL who had a history of prior
treatment, either on-going or completed, and/or
those with comorbidities such as hepatic disease
and end-stage renal disease were not eligible for
participation in this study.

Patients meeting the inclusion criteria were
allocated randomly into either Group I or Il
using the blocked randomization technique.
Group | received treatment with intramuscular
MA (dosage: 20 mg/Kg body weight once daily
for 4 weeks). Moreover, patients in Group Il
were administered oral chloroquine twice daily
at a dosage of 250 mg over the same 4-week
period.

Although the classical clinical criteria employed
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for assessing individual treatment responses in
CL cases have not been definitively established,
evaluating the ultimate treatment response is
further complicated by virtue of extended
intervals between the response initiation and
recurrence of the parasite. This necessitates
prolonged follow-up periods.? Furthermore, the
reported clinical parameters for evaluating
treatment response encompass clinical variables
such as the dimensions of CL lesions, and status
of inflammatory indicators; these may include
skin erythema, hardening, edema,
epithelialization and scarring of the lesions.**

The baseline for evaluating treatment response
in this study was established by assessing the
initial clinical appearance of the disease. The
treatment response in both study groups was
then assessed after a 4-week follow-up
following the completion of treatment. Complete
response (CR) indicated the total disappearance
of the disease, with no scar or symptoms
remaining. Conversely, cases where there was
an absence of reduction in the lesion’s size (as
compared to the baseline) after treatment were
designated as "no response (NR)". Furthermore,
a decrease in the lesion size, ulceration, and skin
edema was classified as partial response (PR).

A comprehensive medical history was obtained,
and a thorough clinical examination was
conducted for all patients. Relevant patient data,
including age, gender, socioeconomic status,
treatment history, the number, and size

(diameter) of lesions, were documented and
high-resolution photographs were taken. The
socioeconomic status was classified in three
categories: upper class with monthly income
over Rs. 50000/-, middle class with monthly
income of Rs. 30000/- to 50000/-, and lower
class with monthly income below Rs. 30000/-.
The photograph of the lesion captured during the
initial visit served as the baseline for evaluating
the treatment response.

Data handling and statistical analyses were
executed utilizing SPSS software (version 23).
Descriptive statistics, including mean and
standard deviation, were computed for age and
disease duration. Categorical variables such as
gender, treatment response, and socio-economic
status were analysed in terms of frequencies and
percentages. The efficacy of the two treatments
was stratified based on age, gender, socio-
economic status, and disease duration. Post-
stratification chi-square tests were employed,
with statistical significance set at p <0.05.

Results

A total of 82 patients were enrolled, with 41 in
group | (MA) and 41 in group Il (chloroquine).
Descriptive statistics for mean age, disease
duration, and patient gender in both groups are
summarized in Table 1. The statistical analysis
showed no significant differences (p >0.05) in
mean age, disease duration, or patient gender
between the two groups. Table 2 provides

Table 1 Descriptive statistics of mean age, duration of disease and patient gender (n=82).

Patient group Age (yrs.) Duration of disease Male patients Female patients
(meanSD) (mon.) (mean£SD) n (percent) n (percent)

Group | 36.49+13.22 1.51+0.51 23 (56.1) 18 (43.9)

Group Il 37.34+13.19 1.37+0.49 22 (53.7) 19 (46.3)

yrs: years, SD: standard deviation, mon: month,

Table 2 Frequency of patient’s socioeconomic status in both groups (n=82).

Socioeconomic status

Patient group Upper class’ (percent)

Middle class* (percent)

Lower class® (percent)

Group | 5(12.2)
Group 11 5(12.2)

23 (56.1) 13 (3L.7)
21 (51.2) 15 (36.6)

" monthly income > Rs. 50000/, *: monthly income = Rs. 30000/- to 50000/, *: monthly income < Rs. 30000/-
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Before tre: ltment

After treatment

Group I

Group II

Figure 1 Illustrative white light photos of the CL

After treatment

lesions from Group | (a, b) and Group 11, before Figure 2 Illustrative white light photos of the CL IeS|ons from
(a c) and after treatment (b, d). Complete Group | (a, b) and Group II, before (a, c) and after treatment (b,

response to the treatment has been demonstrated.

information on the distribution of patients' socio-
economic status in both groups. It is evident
that a relatively small number of patients (n=10;
12.2%) fell into the upper-class category,
characterized by a monthly income exceeding
Rs. 50,000/-.

Figure 1 presents white light photographs of CL
patients from Group | (a, b) and Group Il, both
before treatment (a, ) and after treatment (b, d).
In these images, it is evident that these patients
exhibited a complete response to the treatment.
Similarly, Figure 2 displays white light images
of CL patients from both groups, depicting cases
with a partial response to the treatment.

The treatment responses exhibited by CL
patients in the two groups are presented in Table
3. Evaluation of all patients after four weeks of
completing the treatment revealed a significantly
higher rate of complete responses in Group |
compared to Group Il (78% vs. 48.8%,
p=0.006). There was no case of NR. Tables 4
and 5 illustrate the stratification of treatment
responses concerning gender and socioeconomic
status in both groups, respectively.

d). Partial response to the treatment has been demonstrated.

Table 3 Treatment response in the two groups (h=82).

Patient Treatment response p
group CR; n (%) PR; n (%) value
Group | 32 (78.0) 9 (22.0) 0.006
Group Il 20 (48.8) 21 (51.2) '

CR: complete response, PR: partial response.

Discussion

The efficacy of intramuscular MA (Group 1) was
compared with oral chloroquine (Group Il) for
the treatment of patients presenting with CL. At
four weeks follow-up, the treatment response of
CL lesions was significantly higher in the
intramuscular MA group than the oral
chloroquine group (78% vs. 48.8%, p=0.006).

The observation that MA is endowed with an
elevated treatment response is consistent with
results from previous studies that conducted
comparisons of this agent with alternative
antiparasitic  medications.  For  example,
intralesional MA was found significantly more
effective (p<0.05) compared to intralesional
sodium stibogluconate, regardless of patient’s
demographic variables or clinical presentation.?
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Table 4 Stratification of treatment response with respect to gender in both groups (n = 82).

Treatment response

Gender CR 1 (%) PR: n (%) P value
Group | 17 (73.9) 6 (26.1)

Male Group I 12 (54.5) 10 (45.5) 0.17
Group | 15 (83.3) 3(16.7)

Female Group I1 8 (42.1) 11 (57.9) 0.01

CR: complete response, PR: partial response.

Table 5 Stratification of treatment response with respect to socioeconomic status in both groups.

Treatment response

Socioeconomic status CR: n (%) PR; n (%) Total p value

Upper classt Group | 4 (80.0) 1(20.0) 5 0.05
Group 11 1(20.0) 4 (80.0) 5

Middle class” Group | 17 (73.9) 6 (26.1) 23 0.13
Group 11 11 (52.4) 10 (47.6) 21

Lower class® Group | 11 (84.6) 2 (15.4) 13 0.07
Group Il 8(53.3) 7 (46.7) 15

CR: complete response, PR: partial response.

T monthly income > Rs. 50000/-, *: monthly income = Rs. 30000/- to 50000/-, 5 monthly income < Rs. 30000/-

Comparison of intralesional and systemic
administration of MA in a systematic review
(with 40 studies and 5679 patients) showed
identical efficacy for the treatment of CL.%
Moreover, an RCT assessed the efficacy of
combining oral itraconazole with intralesional
MA compared to intralesional MA alone.?

This study found that the combination therapy
did not significantly reduce the duration of
therapy or provide any notable advantage over
intralesional MA monotherapy in managing CL.
Likewise, other studies have compared the
effectiveness of MA with trichloroacetic acid,®
topical trichloroacetic acid plus glucantime,
laser  therapy  plus  glucantime,®  and
paromomycin sulfate.”’

In this study, the CR rates in Group | and Group
Il were 78% (n=32/41) and 48.8% (n=20/41),
respectively. The success rates of MA treatment
documented by previous studies range from
97.2% to 41.7%.%%* The efficacy outcomes in
our study align more closely with the findings
reported by Vasconcellos et al;* who observed
a CR rate of 83%.

Discrepancies between the results of this study
and other investigations may be attributed to
diverse host-related factors, including genetic
variations and nutritional status, which can
impact treatment response.’***  Additionally,
differing Leishmania strains from various
geographical regions may exhibit varying
susceptibilities to MA.*

Conclusions

This study demonstrates a notable difference in
efficacy between intramuscular MA and oral
chloroquine for the management of cutaneous
leishmaniasis, with intramuscular MA exhibiting
a significantly higher cure rate (78% vs. 48.8%,
p=0.006).

Declaration of patient consent The authors certify
that they have obtained all appropriate patient
consent.

Financial support and sponsorship None.

Conflict of interest Authors declared no conflict of
interest.

603



Journal of Pakistan Association of Dermatologists. 2024;34(3):599-605.

Authors’ contribution

MP: Study design, data acquisition, manuscript
write-up, final approval of the version to be
published.

MW: Study design, analysis, data acquisition, final
approval of the version to be published.

SMN: Data acquisition, manuscript write-up, final
approval of the version to be published.

AQK: Concept and design of the work, manuscript
write-up, final approval of the version to be
published.

1A: Analysis, manuscript write-up, final approval of
the version to be published.

References

1.

Alvar J, Vélez ID, Bern C, Herrero M,
Desjeux P, Cano J, et al. Leishmaniasis
worldwide and global estimates of its
incidence. PLoS One. 2012;7(5):e35671.
Ashford RW, Bern C, Boelaert M, Bryceson
A, Chappuis F, Croft S, et al. Control of the
leishmaniases. In: World Health Organization
- Technical Report Series. 2008.

Burza S, Croft SL, Boelaert M.

Leishmaniasis. Lancet. 2018;392(10151):
951-70.
Markle WH, Makhoul K. Cutaneous

leishmaniasis: Recognition and treatment. Am
Fam Physician. 2004;69(6):1455-60.
Vega-Lépez F. Diagnosis of cutaneous
leishmaniasis. Curr Opin Infect Dis.
2003;16(2):97-101.

Elmahallawy EK, Sampedro Martinez A,
Rodriguez-Granger J, Hoyos-Mallecot Y,
Agil A, Navarro Mari JM, et al. Diagnosis of
leishmaniasis. J Infect Dev  Ctries.
2014,8(8):961-71.

Rogers ME, llg T, Nikolaev A V, Ferguson
MAJ, Bates PA. Transmission of cutaneous
leishmaniasis by sand flies is enhanced by
regurgitation of fPPG. Nature. 2004;
430(6998):463-7.

Georgiadou SP, Makaritsis KP, Dalekos GN.
Leishmaniasis revisited: Current aspects on
epidemiology, diagnosis and treatment. J
Transl Intern Med. 2015;3(2):43-50.
Yesilova Y, Surucu HA, Ardic N, Aksoy M,
Yesilova A, Oghumu S, et al. Meglumine
antimoniate is more effective than sodium
stibogluconate in the treatment of cutaneous
leishmaniasis. J Dermatal Treat. 2016;
27(1):83-7.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Minodier P, Parola P. Cutaneous
leishmaniasis treatment. Travel Med Infect
Dis. 2007;5(3):150-8.

Croft SL, Seifert K, Yardley V. Current
scenario of drug  development  for
leishmaniasis.  Indian J Med Res.
2006;123(3):399-410.

Nieto J, Alvar J, Mullen AB, Carter KC,
Rodriguez  C, Andre MIS, et al
Pharmacokinetics, toxicities, and efficacies of
sodium stibogluconate formulations after
intravenous  administration in  animals.
Antimicrob  Agents  Chemother.  2003;
47(9):2781-7.

Khan K, Khan AU, Ghufran, Khan A, Khan
M, Ahmad |. Fractionated illumination
improves the treatment outcomes of
photodynamic therapy for high grade
cutaneous leishmaniasis.  Photodiagnosis
Photodyn Ther. 2020;29:101622.

Khan K, Khan AU, Gul B, Ullah A, Khan M,
Ahmad 1. Photodynamic therapy for the
treatment of cutaneous: a case series from
Pakistan. Eur J Med Case Reports. 2021;
5(7):203-8.

Khan K, Khan AU, Ghufran, Ullah A, Khan
M, Ahmad I. Low-level laser therapy for the
treatment of early stage cutaneous
leishmaniasis: A pilot study. Dermatol Ther.
2020;33(6):e14232.

Al-Natour SH. Update in the treatment of
cutaneous leishmaniasis. J Fam Community
Med. 1994;16(2):41-7.

Farooq M, Farooq MS, Bari AU, Malik TM.
Comparison of oral chloroguine with
systemic meglumine antimoniate in treatment
of cutaneous leishmaniasis. Pakistan Armed
Forces Med J. 2021; 71(1):139-44.

Yasmin R, Khan I, Ahmad SA. Response to
treatment of cutaneous leishmaniasis with
intralesional chloroquine vs intralesional
meglumine antimoniate. J Pakistan Assoc
Dermatol. 2011;21(4):270-5.

Hanif MM, Akram K, Mustafa G.
Intralesional versus oral chloroquine in
cutaneous leishmaniasis: Comparison of
outcome, duration of treatment and total dose
of drug. J Coll Physicians Surg Pakistan.
2016;26(4):260-2.

Kip AE, Balasegaram M, Beijnen JH,
Schellens JHM, Vries PJ De, Dorlo TPC.
Systematic review of biomarkers to monitor

therapeutic  response in  leishmaniasis.
Antimicrob  Agents  Chemother.  2015;
59(1):1-14.

604



Journal of Pakistan Association of Dermatologists. 2024;34(3):599-605.

21.

22,

23.

24,

25.

26.

27.

28.

Gonzalez U, Pinart M, Reveiz L, Rengifo-
pardo M, Tweed J, Macaya A, et al.
Designing and reporting clinical trials on
treatments for cutaneous leishmaniasis. Clin
Infect Dis. 2010;51(4):409-19.

Yesilova Y, Surucu HA, Ardic N, Aksoy M,
Yesilova A, Oghumu S, et al. Meglumine
antimoniate is more effective than sodium
stibogluconate in the treatment of cutaneous
leishmaniasis. J Dermatolog Treat. 2016;
27:83-7.

Brito NC, Rabello A, Cota GF. Efficacy of
pentavalent antimoniate intralesional
infiltration therapy for cutaneous
leishmaniasis: A systematic review. PL0S
One. 2017;12(9):e0184777.

Bashir U, Tahir M, Anwar MI, Manzoor F.
Comparison of intralesional meglumine
antimonite along with oral itraconazole to
intralesional meglumine antimonite in the
treatment of  cutaneous leishmaniasis.
Pakistan J Med Sci. 2019;35(6):1669-73.
Banihashemi M, Yazdanpanah  MJ,
Amirsolymani H, Yousefzadeh H.
Comparison of lesion improvement in lupoid
leishmaniasis patients with two treatment
approaches:  Trichloroacetic acid and
intralesional meglumine antimoniate. J Cutan
Med Surg. 2015;19:35-9.

Nilforoushzadeh MA, Siadat AH, Ansari N,
Haftbaradaran E, Ahmadi E. A comparison
between the effects of glucantime, topical
trichloroacetic acid 50% plus glucantime, and
fractional laser plus glucantime on cutaneous
leishmaniasis lesions. J Isfahan Med Sch.
2013;30(221):2450-9.

Gupta S, Jain VK, Aggarwal K. Comparison
of topical paromomycin sulfate (twice/day)
with intralesional meglumine antimoniate for
the treatment of cutaneous leishmaniasis
caused by L. major. Int J Dermatol.
2005;44:1064-5.

Uzun S, Durdu M, Culha G, Allahverdiyev
AM, Memisoglu HR. Clinical features,
epidemiology, and efficacy and safety of
intralesional antimony treatment of cutaneous
leishmaniasis: Recent experience in Turkey. J
Parasitol. 2004;90(4):853-9.

29.

30.

31.

32.

33.

34.

Faghihi G, Tavakoli-kia R. Treatment of
cutaneous leishmaniasis with either topical
paromomycin or intralesional meglumine
antimoniate. Clin Exp Dermatol. 2003;
28:13-6.

Asilian A, Sadeghinia A. of the efficacy of
combined cryotherapy and intralesional
meglumine antimoniate (Glucantime®) vs.
cryotherapy and intralesional meglumine
antimoniate (Glucantime®). Int J Dermatol.
2004;43:281-3.

Ferreira E Vasconcellos EDC, Fernandes
Pimentel MI, De Oliveira Schubach A,
Carvalhaes De Oliveira RDV, Azeredo-
Coutinho RB, Da Conceicdo Silva F, et al.
Short  report: Intralesional  meglumine
antimoniate for treatment of cutaneous
leishmaniasis patients with contraindication
to systemic therapy from Rio de Janeiro
(2000 to 2006). Am J Trop Med Hyg.
2012;87(2):257-60.

Sadeghian G, Nilfroushzadeh MA, Iraji F.
Efficacy of local heat therapy by
radiofrequency in the treatment of cutaneous
leishmaniasis, compared with intralesional
injection of meglumine antimoniate. Clin
Exp Dermatol. 2007;32(4):371-4.

Asilian A, Sadeghinia A, Faghihi G,
Momeni A, Amini Harandi A. The efficacy
of treatment with intralesional meglumine
antimoniate alone, compared with that of
cryotherapy combined with the meglumine
antimoniate  or  intralesional  sodium
stibogluconate, in the treatment of cutaneous
leishmaniasis. Ann Trop Med Parasitol.
2003;97(5):493-8.

Alkhawajah AM, Larbi E, Al-Gindan Y,
Abahussein A, Jain S. Treatment of
cutaneous leishmaniasis with antimony:
Intramuscular versus intralesional
administration. Ann Trop Med Parasitol.
1997;91(8):899-905.

605



