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ABSTRACT
Objective: To compare the efficacy and safety of meglumine antimoniate and miltefosine in the treatment of cutaneous leishmaniasis in
Pakistan.
Study Design: Randomised-controlled trial.
Place and Duration of the Study: Department of Dermatology, Combined Military Hospital, Lahore and Peshawar, from January to
December 2021.
Methodology:  Smear  positive  and/or  skin  biopsy-confirmed  cases  of  cutaneous  leishmaniasis  in  adult  males  aged  between  18-60
years were enrolled after receiving informed consent. Patients were randomly divided into Group A and Group B by lottery method.
Group A received intramuscular meglumine antimoniate 15-20mg/kg/day, and Group B received oral miltefosine 50 mg thrice a day
for a duration of 28 days. Data were analysed by SPSS 22. Effectiveness and safety of therapeutic agents were calculated by Indepen-
dent t-test and p-value of 0.05 or less was taken as significant.
Results: Sixty-six patients, 33 in each group, participated in the study. Total number of cutaneous leishmaniasis lesions were 77 in
Group A and 76 in Group B. The duration of lesions was 3.5 months in Group A and 3.2 months in Group B. Treatment response, in
terms of complete or near complete resolution of lesions, was significantly higher in Group A as compared to Group B (p = 0.011).
Both  therapeutic  agents  had  considerable  side-effects  with  more  patients  withdrawn  from  Group  A  as  compared  to  Group  B  (p  =
0.010).
Conclusion:  Intra-muscular  meglumine antimoniate was more effective in  comparison to oral  miltefosine in  the treatment of  cuta-
neous leishmaniasis. However, efficacy of meglumine antimoniate is mired by its side-effect profile.
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INTRODUCTION

Cutaneous leishmaniasis (CL) is a common parasitic infestation
of the tropics and subtropics, caused by the bite of sandfly which
transmits the Leishmania species to human skin. About twenty
Leishmania species have been identified.1 CL is an important
cause of disability in 98 endemic countries.
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It is estimated that there are between 0.7 to 1.2 million new
cases  of  CL  per  year  worldwide.1  It  is  a  neglected  third
commonest  vector  borne  disease  in  the  world.2  It  is  widely
spread  in  different  parts  of  the  world  including  South  and
Central America, Mediterranean Basin, Middle East, and Central
Asia.3 In Pakistan, CL reported prevalence varies from 1.6 to
2.7%, in the north-western land with incidence of 4.6 cases/
1000 persons/year in the last ten years.2 L. major (97.9%) is
reported mostly in lowland and L. tropica (76.2%) in highland
areas.4  However,  widespread and frequent travelling makes
this demarcation arbitrary.

Meglumine antimoniate is the first line of treatment for CL but
studies  have  reported  its  low  efficacy  and  myriad  of  side-
effects. Meglumine antimoniate is administered parentally in a
dose of 10 - 20 mg/kg/day for 3 – 4 weeks.5 Treatment can be
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repeated if warranted. This therapeutic agent is associated with
a variety of side-effects in considerable proportion of patients.
They include cardiotoxicity, derangement in liver and renal func-
tion  tests,  anorexia,  nausea,  vomiting,  injection  site  pain,
myalgia, and arthralgia.6 It is difficult to administer daily as it
requires  expertise  of  health  professionals.  In  addition,  it  is
costly and difficult to acquire, and reports are emerging of its
resistance.

Rifampicin, itraconazole, allopurinol, and paromomycin have
been used as combination therapy with meglumine antimo-
niate.7,8 Such combinations increase the efficacy of manage-
ment plans while reducing the incidence of adverse effects.7

Despite different available options, there is no universal cure for
all types of CL. In cases of antimony resistance, miltefosine has
been considered as second-line therapy with 80 - 90% parasito-
logical improvement in diffuse CL.9

There is limited data to compare the two medicines locally.
With potential serious adverse effects of meglumine antimo-
niate, search for an affordable, safe and competitive option
continues for this neglected disease. The aim of this study was
to compare the efficacy and safety of meglumine antimoniate
and miltefosine in the treatment of cutaneous leishmaniasis in
Pakistan.

METHODOLOGY

A multicentre, randomised-controlled trial was conducted in
the Departments of Dermatology, Combined Military Hospital,
Lahore  and  Combined  Military  Hospital,  Peshawar,  from
January to December 2021. Respective ethical approval was
sought from both hospitals before the commencement of the
study  (264/2020  dated  4/1/2021  and  67/2021  dated
12/2/2021). The sample size of the study was calculated by
WHO sample size calculator. The estimated sample size was
calculated to be a minimum of 26 in each group, assuming a
95% confidence interval with a margin of error of 5%; keeping
1.6% as the prevalence of CL.7 After written informed consent,
sixty-six patients were enrolled in the study, employing non-
probability  consecutive  sampling  technique.  Thirty-three
patients were assigned to two groups (A and B) randomly by
lottery method.

Adult males with age range of 18-60 years and weight between
60-85 kg were included in the study. CL diagnosis in each case
was confirmed either by slit skin smear for Leishmania dono-
vanii body, or with skin biopsy for histopathology, or both. All
study patients had CL lesions for the last 1-12 months. Patients
with cardiac, liver, renal disease, diabetes mellitus, hyperten-
sion, and those who received treatment for CL in the last 3
months or had hypersensitivity to meglumine antimoniate or
miltefosine, and patients who had more than seven CL lesions
were excluded.

CL lesions were defined as nodule for solid, palpable, round or
ellipsoidal lesion, diameter >0.5cm; plaque as solid plateau
like  elevation  that  occupied  a  relatively  large  surface  in

comparison with its height above the normal skin level and
diameter larger than 1.0 cm and ulcer as defect of skin in which
the epidermis and at least the upper dermis had been removed
with raised edges and surrounding red skin. CL lesions were
assessed for their morphology, number, size, site, and spread
along the lymphatics, (sporotrichoid spread), prior to the initia-
tion  of  treatment  as  baseline  reading  and  subsequently
reassessed on Day 14 and 28 for efficacy of treatment. Patients
had following laboratory investigations done: complete blood
count, serum for liver function test, urea, creatinine, electro-
lytes, amylase, and ECG. The tests were done at baseline and
then  repeated  weekly.  Additional  tests  like  ultrasound
abdomen or of the site of injection, CT scan abdomen and other
laboratory tests were done as per individual patient manage-
ment plan while undergoing therapy. The final response, at 28th

day, was graded as excellent for 91-100% reepithelisation of
skin ulceration and/or flattening of the skin along with disap-
pearance of induration, good for 75-90% reepithelisation of
skin ulceration and/or flattening of the skin along with reduc-
tion of induration, fair for 50-74% reepithelisation of skin ulcera-
tion and/or flattening of the skin along with reduction of indura-
tion and poor response for less than 50% of re-epithelisation of
skin ulceration and/or flattening of the skin along with reduc-
tion of induration.

Both  groups’  study  participants  received  treatment  for  28
days. Group A participants received intramuscular (deep intra-
gluteal) meglumine antimoniate 15-20mg/kg/day after intra--
dermal skin test dose. Group B study participants received oral
miltefosine 50 mg twice a day in the first week and then thrice
daily for the next 3 weeks.

Data were analysed through statistical programme of social
sciences 22.0 (SPSS 22.0). Descriptive  statistics  were  calcu-
lated for age, duration, number of lesion, site of lesion and
its  morphology.  Frequencies  and  percentages  were  calcu-
lated  for  type  of  lesions  and  common  side  effects.  Chi-
square test  was applied to  ascertain  statistical  significance
between  morphology  and  site  of  lesions  between  the  two
groups.  Efficacy  of  treatment  between  meglumine  antimo-
niate and miltefosine was compared by Chi-square test and p-
value <0.05 was considered as statistically significant.       

RESULTS

A total of 66 adult male patients participated in the study. Age
of patients ranged from 22-55 years, mean 30.45 ± 6.5; with
mean age of 28.82 ± 5.33 in Group A and 32.09 ± 7.20 in Group
B. Duration of lesion ranged from 1-12 months, with mean dura-
tion of 3.5 ± 1.71 in Group A and 3.2 ± 1.9 months in Group B.
There were 77 CL lesions in Group A and 76 in Group B. Mean
number of CL lesions were 2.33 ± 1.68 in Group A and 2.27 ±
1.64 in Group B.

Diagnosis of CL was confirmed on skin biopsy in 35 (53.03%), slit
skin smear in 26 (39.39%) and by both in 5 (7.58%) patients.
Maximum size of lesion was 10.5 cm in Group A and 7.0 cm in
Group B. Sporotrichoid spread was seen in 14 (21.2%) patients,
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with 5 (15.15%) in Group A and 9 (27.27%) in Group B. Seven-
teen (51.5%) patients had lesions over joints in Group A and 12
(36.4%) in Group B. Morphology and site of lesion in both groups
are shown in Table I.

Excellent response in Group A was found to be higher than in
Group B (p = 0.01), as shown in Table I. Miltefosine was also an
effective medicine with more than fifty percent of the patients
exhibiting 75% improvement or more with 28 days’ treatment.

The list  of  side-effects experienced by study participants is
shown in Table II. Treatment breaks were seen in both groups.
Injection site pain and abscess were the most common reason
in Group A, where three patients’ treatments were halted for
3-7 days. Other causes were more than 3-fold increase in serum
ALT,  high-grade fever  and ECG changes.  T-  wave inversion
were seen in  5 (15.15%),  bradycardia  in  2 (6.06%) and QT
interval  prolongation  in  1  (3.03%)  patient.  In  Group B,  one
patient  had  temporary  treatment  break  due  to  high-grade
fever  and  another  due  to  nausea,  vomiting  and  pain  in
abdomen. In Group A, nine patients (27.27%), with 19 lesions
withdrew from the study; whereas in Group B, four patients
(12.12%), with 12 lesions withdrew (p = 0.01), due to bother-
some side-effects.
 

Table I: Characteristic of lesions, sites and treatment response in the
two groups of cutaneous leishmaniasis.

Lesion characteristics Group A
Meglumine
Antimoniate
n = 77

Group B
Miltifosine
n = 76

p-value

Morphology
     Ulcer 24 (31.17%) 31 (40.79%) 0.291
     Plaque 42 (54.55%) 39 (51.32%)
     Nodule 11 (14.29%) 6 (7.89%)
Site
     Head and neck 11 (14.29%) 11 (14.7%) 0.086
     Trunk 8 (10.39%) 2 (2.63%)
     Upper limb 34 (44.16%) 46 (60.53%)
     Lower limb 24 (31.17%) 17 (22.37%)
Treatment response
     Excellent 11 (33.3%) 4 (12.1%) 0.011
     Good 11 (33.3%) 13 (39.4%)  
     Fair 2 (6.1%) 8 (24.2%)  
     Poor 0 4 (12.1%)  
    Discontinued 9 (27.3%) 4 (12.1%) 0.010
*p-value determined by Chi-square test and considered significant if <0.05.
 

Table II:  Side-effect profile in Group A and B. 

Adverse Effect Group A
Meglumine
Antimoniate
n = 33     

Group B
Miltefosine
n = 33

Injection site pain 13 (39.3%) 0
Injection site abscess 7 (21.2%) 0
Nausea/vomiting 1 (3%) 21 (63.6%)
Abdominal fullness 0 11 (33.3%)
Fever 2 (6.1%) 5 (15.2%)
Myalgia/Arthralgia 13 (39.3%) 2 (6.1%)
Chest tightness 5 (15.2%) 0
ECG Changes 8 (24.2%) 0
Raised ALT 6 (18.2%) 3 (9.1%)
Raised Creatinine 0 3 (9.1%)
Raised Amylase 1 (3) 0

DISCUSSION

Cutaneous leishmaniasis is a poverty related neglected tropical
disease. At present, the most effective treatment is pentavalent
antimonial compound in the underdeveloped countries.5 Resis-
tance to therapeutic agents has mainly been documented in
new  world  cutaneous  leishmaniasis,  especially  in  patients
infected with L. guyanensis and L. braziliensis species.5,10 Solei-
manifard et al. collected isolates from patients of CL who had
not  responded  to  meglumine  antimoniate  and  performed
nested polymerase chain reaction to identify the species. Inter-
estingly,  they did  not  find any significant  differences  in  the
isolates obtained from such patients as compared to the stan-
dard Leishmania species strain. They concluded that resistance
to meglumine antimoniate may be due to environmental and
host  factors  rather  than  intrinsic  resistance.11  In  addition,
degree of polymerisation of the therapeutic agent, its storage
conditions, and duration can potentially affect its pharmacoki-
netics.5 Keeping these research findings in mind, the study was
conducted to document the efficacy of this therapeutic agent in
old world cutaneous leishmaniasis.

Mohammadzadeh  et  al.  in  Iran  in  a  prospective  study  found
meglumine antimoniate to be an effective medication, reporting
failure rate of 22.6% in CL patients, treating with intralesional (for
lesions smaller than 3 cm) or intramuscular route.12 Soleimani-
fard et al. demonstrated that non-healing CL lesions were re-
treated with meglumine antimoniate and responded satisfacto-
rily. They emphasised its administration under supervision of
skilled professionals and for adaptable policy-making.11 In the
present  study,  similar  to  earlier  researchers’  findings  on  old
world CL, meglumine antimoniate was found to be a very effec-
tive medicine. Only 6 percent of the patients, who completed the
four weeks’ treatment plan, had 50-75% improvement. Rest of
the participants’ improvement was more than this. The study
participants  were  admitted  in  the  medical  facility  and  the
medicine was administered and monitored by trained healthcare
professionals.

Miltefosine is a therapeutic alternative of meglumine antimo-
niate in the treatment of CL. It has been found to be effective
against some but not all species of CL. It is given in a dose of 1.8
to  2.5  mg/kg/day  for  28  days  with  a  maximum  dose  of
150mg/day.13 Adverse effects include vomiting and diarrohea
(62%),  hepatic  and  nephro  toxicities  in  10-15%  cases.  To
reduce incidence of side-effects, the authors used 100mg/day
during the first week and then increased it to 150 mg thereafter.
Drug-resistance is an emerging problem of miltefosine due to
long half-life.14 In a study conducted on children at Columbia,
where L. guyanensis, and L. panamensis predominate, miltefo-
sine was found to be superior than meglumine antimoniate in
efficacy  (p=0.04)  with  mild  adverse  events  noted  for  both
medicines.13  This is in contrast to the current study done on
adults, having old world CL.

Preliminary studies done locally and in the same region yielded
good response to miltefosine. Rahman et al. reported cure rate
of 93% with miltefosine and 73.3% with meglumine antimo-
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niate at 3 months and 86% and 66.6% at six months follow-up.15

However, in a recent study, Ware et al. treated 26 patients of CL
with oral  miltefosine and reported it  to be safe though with
imperfect  efficacy in  treatment  of  Leishmania  species;  77%
(20/26) of the patients met their criteria of cure.16 The thera-
peutic agent was reduced in dose or discontinued temporarily
for manageable toxic adverse effects.  Nausea and vomiting
were reported as the most common side-effects experienced in
97% patients. In three patients, i.e. 11.5%, treatment had to be
discontinued due to severe side-effects. Side-effects typically
occurred within 1-2 weeks of starting the treatment. This obser-
vation is similar to the current study's findings. Adjusting the
dose to 100mg during Week 1 and subsequently increasing it to
150 mg/day led to better tolerance of the medicine. Iranpour et
al.  in  a  meta-analysis  reported  no  significant  difference
between the efficacy of miltefosine and glucantime, in treat-
ment  of  CL.17  However,  excluding  CL  lesions  caused  by  L.
braziliensis indicated superiority of miltefosine.

In this study, local pain at the injection site and myalgias were the
commonest  adverse  effects  with  meglumine  antimoniate,
followed by ECG changes. The ventricular repolarisation altera-
tions, including T wave flattening or inversion, and prolonged QT
interval are serious and potentially fatal side-effects and require
monitoring during the therapy.8 These cardiac effects are dose-
and time-dependent, and treatment may be resumed cautiously
after a break, using smaller dose. However, the study partici-
pants were reluctant to continue the same medication and were
withdrawn from the study. Tahir et al. reported early repolarisa-
tion defects with standard dose of 15mg/kg body weight of meglu-
mine antimoniate in CL patients; T wave inversion occurring in
47.12% of patients and QT interval prolongation in 1.14%.18 In
another local study, conducted by Panezi et al. on 245 patients
undergoing meglumine antimoniate at a dose of 20 mg/kg body
weight, side-effects were reported as: Q wave in 67 (27.3%),
prolonged QT interval  in 38 (15.5%),  sinus tachycardia in 37
(15.1%), sinus bradycardia in 19 (7.8%), and ST depression in 13
(5.3%) patients.19 These high percentage of side-effects profile
can be explained on the basis of the therapeutic agent’s pharma-
cokinetics; antimony is accumulated the most in liver, followed
by thyroid and heart.8 In the current study, ECG changes were
seen in 24.2% of the patients, T wave inversion was seen in 5
(15.15%), bradycardia in 2 (6.06%), and QT interval prolongation
in 1 (3.03%) patient. This is comparable to the findings of Tahir et
al.18 but considerably less than what was observed by Panezi et
al.19 The difference can be due to different storage conditions and
monitoring protocols in different studies. To reduce the systemic
toxicity of MA, it has been used intra-lesionally and augmented
with other modalities like cryotherapy and topical niosomal zinc
sulphate.20

Meglumine  antimoniate  presents  formidable  challenges  to
medication  adherence  due  to  daily  intramuscular  injections
compounded by its  adverse  and potentially  fatal  effects  and
emerging  resistance.  A newer technology of delivering meglu-
mine antimoniate as  nanocarriers  to  mitigate the side effect
profile is still in the infancy stage.8 Lack of availability of funds for

effective management of this neglected tropical disease is a vital
factor in this regard. An effective therapeutic alternative is much
required.

The study limitations include lack of Leishmania species iden-
tification and not following up with patients at the end of the
therapy.  It is recommended that similar multi-centric studies,
augmented  by  species  identification,  must  be  conducted  to
confirm or repudiate this study’s results.

CONCLUSION
Meglumine antimoniate is more effective in comparison to milte-
fosine in treatment of cutaneous leishmaniasis. However, it is
associated with a myriad of side-effects, marring its use in cuta-
neous leishmaniasis.
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