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ABSTRACT

Objective: To establish efficacy of Allopurinol in Cutaneous Leishmaniasis.

Study Design: Quasi experimental study.

Place and Duration of study: Department of Dermatology, Combined Military Hospital, Rawalpindi Pakistan, from Apr to
Sep 2024.

Methodology: After approval from hospital ethical committee 60 patients of age ranging from 20 - 50 years, who fulfilled the
inclusion criteria were enrolled in this study. Duration of study was 6 months. Patients were randomly allocated to Group-1
and Group-2 and each group had 30 participants. Group-1 patients were given oral Allopurinol 10-15mg/kg in 2-3 divided
doses for 8 weeks. Group-2 patients were given 1-2ml intralesional Meglumine Antimoniate according to lesion size for 8
weeks. Lesions were assessed at the end of treatment by palpation to measure the induration and by ruler to measure the size
of lesion. The drug was considered efficacious if there was 75 percent reduction in size and induration of lesion.

Results: At the end of eight weeks, complete response (effectiveness) was observed in 22(73.3%) patients in Group-1 and
27(90%) patients in Group-2. When compared these results were found to be statistically significant with a p-value of 0.032.
Conclusion: Intralesional Meglumine Antimoniate is more effective than oral Allopurinol in the treatment of Cutaneous
Leishmaniasis.
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INTRODUCTION

Leishmaniasis is prevalent in many countries of
the world.! It is endemic in many areas of Pakistan,
from Northern areas of Khyber Pakhtunkhwa,
Kashmir, Punjab reaching up to coastal areas and
Balochistan.? This condition affects over 12 million
people globally, with 900,000-1.3 million new cases
annually . In Pakistan alone, 21000 to 35000 cases are
reported every year.

are mostly present on the exposed parts of body and
there is a significant risk of leaving behind disfiguring
scarring which necessitates its treatment.

Antimonials are the 1st line treatment till date.
They can be administered both by intramuscular and
intravenous route.® Intramuscular route is associated
with many local and systemic side effects. Local side
effects are tenderness, cellulitis and abscess formation.
Systemic adversities include hepatitis, myalgias,
pancreatitis, cardiac rhythm irregularities, anorexia,
and fever, it therefore necessitates intensive
monitoring.” Side effects observed with intralesional
injection are pain, burning sensation, erythema,
pruritus, secondary infection, nausea, urticaria,
necrosis, sporotrichoid spread and anaphylactic
shock.® In quest of a treatment option with better side
effects profile, ease of administration and less rigorous
monitoring many new drugs have been tried. Other
medications used to treat Cutaneous Leishmaniasis
are Miltefosine, Rifampicin, Itraconazole,
Metronidazole and Liposomal Amphotericin-B.° The

Leishmaniasis is caused by an intracellular
protozoon (genus Leishmania) that spreads through
the bite of infectious female Sand fly. Clinical
spectrum of the disease includes cutaneous,
mucocutaneous and visceral forms.* Cutaneous
Leishmaniasis is characterized by the development of
crusted papules, plaques, nodules and ulcers
commonly on the exposed skin*> which can progress
due to sporotrichoid spread. Leishmaniasis is
diagnosed by detection of the parasite on slit skin
smear or on histopathological examination of a skin
biopsy. There is a high rate of spontaneous recovery in

patients with Cutaneous Leishmaniasis. Since lesions
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use of second line drugs is beneficial due to ease of
administration and less toxicity and monitoring.!” The
aim of this study was to compare the efficacy of oral
Allopurinol with intralesional Meglumine antimoniate
in treatment of Cutaneous Leishmaniasis. Its
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metabolites inhibit RNA and protein synthesis of
parasites and heal the skin lesions. Allopurinol is a
cost-effective and easily accessible medication and can
be a potential alternative treatment.

METHODOLOGY

This Quasi experimental study of 6 months
duration was conducted at Dermatology Department
of Combined Military hospital Rawalpindi, Pakistan
after approval from hospital ethical committee (Ser
No. 588 dated 28th March 2024). The WHO sample
size calculator for two proportions based on outcome
variable was used to calculate the sample size keeping
the level of significance 5% and power of test 90%. P1
was taken 34% (efficacy of Meglumine) and P2 - 80%
(efficacy of Allopurinol).®  Consecutive non-
probability sampling was used. Written informed
consent was taken from each patient. Confirmed cases
of Leishmaniasis on slit skin smear or skin biopsy
(where slit skin smear was negative) were recruited
based on following inclusion and exclusion criteria.

Inclusion Criteria: Patients aged between 20-50 years,
confirmed Cutaneous Leishmaniasis (via slit skin
smear or biopsy), lesions between 1-4 in number and
no history prior treatment for Cutaneous
Leishmaniasis were included in the study.

Exclusion Criteria: Pregnant or lactating women, sig-
nificant comorbidities (renal, hepatic, cardiac disease),
mucosal, joint, ear, or nose involvement and lesions >4
cm or with superadded infection were excluded.

Recruited patients were divided into two groups.
Each group included 30 patients. Group-1 was given
Allopurinol 10-15mg/kg/day in divided doses for 8
weeks. Meglumine antimoniate intralesional was
given in a dose of 1-2ml (90-180mg) per lesion till the
lesion blanches twice a week to Group-2 (Figure). The
size was measured with scale and induration was
measured by palpation every week.

Figure: Phases of the study
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Eight weeks after starting the treatment response
was considered as “No” response (<25% reduction in
size with persistent induration), “partial” response (25
to 75% reduction in size with persistent induration)
and “complete” response (>75% reduction in size
without any induration). Complete response was
considered as efficacy.

The data was analyzed using Statistical Package
for Social Sciences version 23. Quantitative variables
like age and duration of the disease were described
using mean and standard deviations. Categorical
factors including gender, efficacy, and responsiveness
were described using frequencies and percentages.
Chi-square test was used to compare the efficacy of
the study groups keeping p-value <0.05 as significant.

RESULTS

A total of two groups were compared based on
various baseline and clinical characteristics each group
has 30 patients. The mean age of participants in
Group-1 (Allopurinol) was 35.20+8.23 years, while in
Group-2 (Meglumine antimoniate), the mean age was
slightly lower at 33.4+9.21 years. The majority of
patients were male in both groups, with 27 males
(90%) in the Allopurinol group and 29 males (96.67%)
in the Meglumine group. The mean duration of
disease was reported as 2.06+0.52 months in Group-1
and 2.20£0.55 months in Group-2. Group-1 had 23
patients (76.67%) presenting with multiple (=2)
lesions, compared to 20 patients (66.67%) in Group-2.
Regarding recovery, complete recovery was observed
in 22 patients (73.33%) in the Allopurinol group and in
27 patients (90%) in the Meglumine group (Table-I).

Table-I: Demographic Characteristics of Study Participants
(n=60)

Group-1 Group-2
Characteristic(s) (Allopurinol) | (Meglumine)
(n=30) (n=30)
Age, years (Mean+SD) 35.2048.23 33.449.21
Male, n (%) 27 (90.0%) 29 (96.8%)
Duration of disease (Months), (Mean+SD) | 2.06+0.52 2.20+0.55
Patients with multiple (22) lesions, n (%) 23 (76.7%) 20 (66.7%)

Table-II: Association of efficacy between the Study groups
(n=60)

Group-1 Group-2
Efficacy Allopurinol (n=30) | Meglumine (n=30) |p-value
n (%) n (%)
Yes 22 (73.3%) 27 (90.0%) 0.032
No 8(26.7) 3 (10.0%) :

In Group-1, 22 patients (73.3%) showed a positive
treatment response, whereas in Group-2, 27 patients
(90.0%) experienced effective outcomes. Conversely,
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treatment was not effective in 8 patients (26.7%) in
Group-1 and in 3 patients (10.0%) in Group-2. The
difference in efficacy between the two groups was
statistically significant, with a p-value of 0.032 shown
in Table-II.

DISCUSSION

The results of our study show that Intralesional
Meglumine Antimoniate is more effective than oral
Allopurinol in the treatment of Cutaneous
Leishmaniasis. Pentavalent antimonials continue to be
the treatment of choice, though toxic nature of
antimony compounds is well known.? The
mechanism of action of the antimonials is
hypothesized as interference with the bioenergetic
processes of the Leishmania amastigotes.’> The
antimonials act by inhibiting various parasitic proteins
mainly enzymes that take part in glycolysis and fatty
acid oxidation.* The impact on the cardiovascular,
liver, and musculoskeletal systems is significant!® and
requires extensive monitoring and therefore drug is
only being used in tertiary care settings after
admitting the patient. Despite of being the gold
standard, the use of drug is limited due to the side
effect profile and not being cost effective and readily
available.

Different treatment modalities are used for
complete cure of the disease. Allopurinol is a xanthine
oxidase inhibitor that inhibits the conversion of
hypoxanthine to xanthine to uric acid and decreases
the production of uric acid without disrupting
synthesis of vital purines.!® Its metabolites inhibit
RNA and protein synthesis of parasites and heal the
skin lesions. Allopurinol has been tried in past as an
adjunct to Antimony compounds and is found to
enhance their efficacy.

In this study, Group-1 patients were treated with
Allopurinol, although it was well tolerated generally,
one patient developed DRESS syndrome, and the drug
had to be withdrawn. 3 patients reported GI
symptoms including nausea and vomiting.
Meglumine antimoniate was administered through
intralesional route to 30 patients of Group-2. Local
side effects observed were pain and burning sensation.
2 patients had superadded bacterial infection which
was treated with antibiotics and injection was halted
for 1 week. In our study there was a reasonable
response to Allopurinol in Group-1 patients (22
patients had complete recovery) though less than
Meglumine Group. (27 patients had complete
recovery).

Study found Meglumine superior to Allopurinol
in terms of cure. Allopurinol though found to be less
effective yet was able to produce significant results.
Majority of patients were males so study could not
eliminate gender bias. Most of the patients came from
same geographical area. In terms of outcome,
Meglumine antimoniate was found clinically
and statistically more effective than Allopurinol with a
cure rate of 90% vs 73.3%. p-value 0.032 indicates that
the the difference between two drugs is statistically
significant.

Efficacy of intralesional meglumine has been
proved in various studies. Intralesional administration
of antimonial Meglumine was clinically effective, with
a 77% healing proportion was achieved six months
post-treatment in a study conducted in Bolivia by
Rojas C et al.1?

Allopurinol has been studied in past by multiple
reseachers. Henten S. et al., studied Allopurinol as an
adjunct to Sodium Stibogluconate.!’® Treatment with
SSG and low-dose Allopurinol (100mg/day) led to
low cure rates after one cycle, with frequent treatment
extensions. After 180 days, around 50% of patients
were clinically cured and 30% showed partial
improvement.

Haroon wur Rashid et al., studied Sodium
Stibogluconate with Allopurinol and compared with
Sodium Stibogluconate!® alone in 164 patients. Study
found better outcomes in terms of recovery and
duration of treatment in group where Allopurinol was
used as an adjunct. Vahid MG et al, studied
Allopurinol as an adjunct to Itraconazole in 27 patients
and found good response in terms of cure in 85.7%
patients.?0

There is a statistically significant difference in
response  between two  groups. Meglumine
antimoniate resulted superior to Allopurinol, but it
should still be considered an effective, safe alternative
treatment option when Antimony compounds are
contraindicated or not feasible. However, due to better
therapeutic response and low resistance Meglumine
antimoniate will continue to be the treatment of
choice.

The limitations of our study were limited sample
size, patients from same set up and a specific
geographical area were included, which does not
allow the results to be generalized. Further studies
with Allopurinol with larger sample size at various
setups are required to further authenticate our
findings.

Pak Armed Forces Med ] 2026;76(5):687


https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/leishmania
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/amastigote

Treatment of Cutaneous Leishmaniasis

ACKNOWLEDGEMENT

The authors are grateful to the staff and patients of the
Dermatology Department, CMH Rawalpindi, for their
cooperation during the study.

CONCLUSION

Intralesional Meglumine antimoniate is found more
effective than oral Allopurinol in the treatment of Cutaneous
Leishmaniasis.

Conflict of Interest: None.
Funding Source: None.
Authors’ Contribution

Following authors have made substantial contributions to
the manuscript as under:

MN NI Data acquisition, data analysis, critical review,
approval of the final version to be published.

TN: Study design, data interpretation, drafting the
manuscript, critical review, approval of the final version to
be published.

Authors agree to be accountable for all aspects of the work
in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and
resolved.

REFERENCES

Moein D, Masood D, Saeed M, Abbas M. Epidemiological
aspects of cutaneous leishmaniasis during 2009-2016 in Kashan
city, Iran. Korean ] Parasitol 2018; 56(1): 21-24.

https:/ /doi.org/10.3347 /kjp.2018.56.1.21

Ayaz MM, Nazir MM, Najeebullah, Zaman A, Akbar A, Zeeshan
M, et al. Cutaneous leishmaniasis in Multan, Pakistan: a
neglected disease. ] Med Entomol 2018; 55(4): 1040-1044.

https:/ /doi.org/10.1093 /ime/ y003

Riebenbauer K, Czerny S.The changing epidemiology of
human leishmaniasis in the non-endemic country of Austria
between 2000 to 2021, including a congenital case. PLoS Negl
Trop Dis 2024; 18(1): e0011875.

https:/ /doi.org/10.1371/journal.pntd.0011875

Sundar S, Singh A. Recent developments and future prospects in
the treatment of visceral leishmaniasis. Ther Adv Infect Dis 2016;
3(3-4): 98-109.

https://doi.org/10.1177 /2049936116646063

Aronson N, Herwaldt BL, Libman M, Pearson R, Lopez-Velez R,
Weina P, et al. Diagnosis and Treatment of Leishmaniasis:
Clinical Practice Guidelines by the Infectious Diseases Society of
America (IDSA) and the American Society of Tropical Medicine
and Hygiene (ASTMH). Am ] Trop Med Hyg 2017; 96(1): 24-45.
https:/ /doi.org/10.4269/ajtmh.16-84256

Garza-Tovar TF, Sacriste-Herndndez MI, Judrez-Duréan ER, R
Arenas R. An overview of the treatment of cutaneous
leishmaniasis. Fac Rev 2020; 9: 28.

https:/ /doi.org/10.12703 /r/9-28

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Muhammad N, Sagheer F, Majid M. Comparison Of Efficacy Of
Miltefosine Versus Meglumine Antimonate In The Treatment Of
Cutaneous Leishmaniasis. ] Ayub Med Coll Abbottabad 2022;
34(4): 849-853.
https://jamc.ayubmed.edu.pk/index.php/jamc/article/view /11135
Castro MdM, Rode J, Machado PRL, Llanos-Cuentas A, Hueb M,
Cota G, et al. Cutaneous leishmaniasis treatment and
therapeutic outcomes in special populations: A collaborative
retrospective study. PLoS Negl Trop Dis 2023; 17(1): e0011029.
https:/ /doi.org/10.1371 /journal.pntd.0011029

Mounia A, Mohamed E, Mohamed H, Samia B. A Community
Based Survey of Knowledge, Attitudes, and Practices
Concerning Leishmaniasis in Central Morocco. ] Community
Health 2022; 47(6): 932-942.

https://doi.org/10.1007 /s10900-022-01126-z

Uliana SRB, Trinconi CT, Coelho AC. Chemotherapy of
leishmaniasis: present challenges. Parasitology 2018; 145(4): 464-
480. https:/ /doi.org/10.1017/50031182016002523

Martinez S, Marr J]J. Allopurinol in the treatment of American
cutaneous leishmaniasis. N Engl ] Med 1992; 326(11): 741-744.
https:/ /doi.org/10.1056 / nejim199203123261105

De Vries H.].C, Schallig H.D. Cutaneous Leishmaniasis: A 2022
Updated Narrative Review into Diagnosis and Management
Developments. Am ] Clin Dermatol 2022; 23: 823-840.

https:/ /doi.org/10.1007 / s40257-022-00726-8

Moncada-Diaz M.], Rodriguez-Almonacid C.C, Quiceno-
Giraldo E, Khuong F.T.H, Muskus C, Karamysheva Z.N.
Molecular Mechanisms of Drug Resistance in Leishmania spp.
Pathogens 2024; 13(10): 835.

https:/ /doi.org/10.3390/ pathogens13100835

Zabolinejad, N., Layegh, P., Abbasi Shaye, Z., Salehi, M.,
Ghanizadeh, S. Evaluating the effect of oral clarithromycin on
acute cutaneous leishmaniasis lesions compared with systemic
glucantime. ] Dermatol Treat 2023; 33(3): 1418-1423.

https:/ /doi.org/10.1080/09546634.2020.1825612

Arboleda M, Barrantes S, Usuga LY Successful treatment of
cutaneous leishmaniasis with intralesional meglumine
antimoniate: A case series Rev Soc Bras Med Trop 2019; 52:
€20180211. https://doi.org/10.1590/0037-8682-0211-2018
Aronson N, Joya CA. Cutaneous leishmaniasis: an update. Infect
Dis Clin North Am 2019; 33(1): 101-117.

https://doi.org/10.1016 /i.idc.2018.10.004.

Rojas CE, Verduguez OA, Tordoya-Titichoca. Intralesional
meglumine antimoniate: safe therapy for cutaneous
leishmaniasis. Trop Med Infect Dis 2022; 7(10): 286.

https:/ /doi.org/10.3390/ tropicalmed7100286

Henten S, Bialfew F, Hassen S. Clinical outcomes in cutaneous
leishmaniasis treated with SSG and allopurinol. Trop Med Infect
Dis 2023; 8(8): 414.

https:/ /doi.org/10.3390/ tropicalmed8080414

Rashid ur H, Ullah I, Adeeb HS. Combined oral allopurinol and
intralesional sodium stibogluconate in cutaneous leishmaniasis.
J Ayub Med Coll Abbottabad 2020; 32(4): 558-561.

https:/ /www.jamc.ayubmed.edu.pk/index.php/jamc/article /
Vahid MG, Zahra D, Emadodin D. Treatment of cutaneous
leishmaniasis with allopurinol plus itraconazole. Am ] Trop Med
Hyg 2023; 108(6): 11646. https:/ /doi.org/10.4269 /ajtmh.22-0733

Pak Armed Forces Med ] 2026;76(5):688


https://doi.org/10.3347/kjp.2018.56.1.21
https://doi.org/10.1093/jme/tjy003
https://pubmed.ncbi.nlm.nih.gov/?term=%22Riebenbauer%20K%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Czerny%20S%22%5BAuthor%5D
https://doi.org/10.1371/journal.pntd.0011875
https://doi.org/10.1177/2049936116646063
https://doi.org/10.4269/ajtmh.16-84256
https://pubmed.ncbi.nlm.nih.gov/?term=%22Garza-Tovar%20TF%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Sacriste-Hern%C3%A1ndez%20MI%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Ju%C3%A1rez-Dur%C3%A1n%20ER%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Arenas%20R%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Arenas%20R%22%5BAuthor%5D
https://doi.org/10.12703/r/9-28
https://jamc.ayubmed.edu.pk/index.php/jamc/article/view/11135
https://doi.org/10.1371/journal.pntd.0011029
https://doi.org/10.1007/s10900-022-01126-z
https://doi.org/10.1017/S0031182016002523
https://doi.org/10.1056/nejm199203123261105
https://doi.org/10.1007/s40257-022-00726-8
https://doi.org/10.3390/pathogens13100835
https://doi.org/10.1080/09546634.2020.1825612
https://doi.org/10.1590/0037-8682-0211-2018
https://doi.org/10.1016/j.idc.2018.10.004.
https://doi.org/10.3390/tropicalmed7100286
https://doi.org/10.3390/tropicalmed8080414
https://www.jamc.ayubmed.edu.pk/index.php/jamc/article/
https://doi.org/10.4269/ajtmh.22-0733

