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Abstract 
Background: Leishmaniasis is a neglected tropical disease transmitted by vectors, ranking among the top 10 infectious 

diseases globally in terms of morbidity and mortality. The cutaneous form (CL) is the most common and is endemic in 

19 of Iran's 31 provinces. In non-endemic regions, however, both physician familiarity and patient encounters with the 

disease are rare. 

Methods: This study reports a case of CL in a nine-year-old boy from Sardasht County, West Azerbaijan Province, a 

non-endemic area for CL in Iran and with no history of travel to endemic areas. The patient presented with purulent 

wounds on his hands and feet that did not respond to broad-spectrum antibiotics. Diagnosis was confirmed by identify-

ing the vacuolated amastigote forms of Leishmania parasites through Giemsa staining. For species identification, DNA 

was extracted from the slide scraping according to the manufacturer’s instructions (Bioneer, Korea). The species of the 

Leishmania parasite was determined using PCR-RFLP, Fast Digest BsuR1 enzyme, ITS1 and Kinetoplast genes. 

Results: The parasite was identified as Leishmania major. Treatment with Meglumine antimoniate and cryotherapy, in 

accordance with the Iranian CL surveillance guideline, led to full recovery after 2 months, with no relapse at 9 months 

post-treatment. Extensive local screening found no additional cases, indicating a likely sporadic infection.  

Conclusion: This case highlights the need for rapid and accurate diagnosis, effective treatment, and ongoing surveil-

lance to prevent the emergence of leishmaniasis in non-endemic regions. More attention must be paid to this disease by 

the healthcare system and physicians, even in non-endemic areas. 
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Introduction 
 

Leishmaniasis is caused by Leishmania par-

asites transmitted through infected female sand 

fly bites (1). The three main forms of leish-

maniasis are cutaneous leishmaniasis (CL), vis-

ceral leishmaniasis (VL) and mucocutaneous 

leishmaniasis (MCL), with CL being the most  

 

 
prevalent (2). Over 1 billion people are at risk, 

with an estimated 1 million new cases of CL 

occurring globally each year (3). Cutaneous 

leishmaniasis is highly prevalent in the East-

ern Mediterranean, accounting for over 80% of 

global cases. Several Middle Eastern countries, 
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such as Iran, Saudi Arabia, Syria, Iraq and Yem-

en, are highly endemic due to zoonotic trans-

mission cycles (4). In Iran, despite ongoing 

public health efforts, CL remains a significant 

burden and its geographical distribution is ex-

panding (5). However, CL remains largely ne-

glected in non-endemic areas, where limited 

physician experience often delays diagnosis and 

treatment (5, 6). This neglect is compounded by 

insufficient awareness and reporting outside 

traditional endemic foci, which can allow emerg-

ing transmission to go unnoticed until clinical 

cases appear (6). Herein, we present a case of 

autochthonous CL acquired in a non-endemic 

area of Iran, in a patient with no travel history 

to recognized endemic regions. This report un-

derscores the potential for the emergence of 

CL as a new public health threat in previously 

unaffected populations. It further highlights the 

crucial need for enhanced surveillance, im-

proved diagnostic awareness, and proactive 

control measures, even in regions traditionally 

considered non-endemic. 

 
Case Report 

 

In May 2025, a previously healthy nine-

year-old boy from Sardasht County (36°09′19″N 

45°28′48″E) in northwest Iran, presented with 

multiple purulent wounds, ranging from 5 to 

10 cm in size, on his hands and feet (Fig. 1). 

Physical examination and laboratory tests re-

vealed no systemic symptoms, underlying con-

ditions, allergies, or infections. His condition 

did not respond to broad-spectrum antibiotics. 

Sardasht County is a non-endemic region for 

leishmaniasis that borders Iraq, a country where 

leishmaniasis is prevalent (7). Notably, the boy 

had no travel history to any endemic areas. 

However, a patient's history revealed he had 

visited a rodent-infested rural house near his 

home the previous summer, where he recalled 

being bitten by insects.  

Microscopic examination of lesion scrap-

ings after Giemsa staining confirmed the pres-

ence of Leishmania parasites (Fig. 2). For spe-

cies identification, DNA was extracted from the 

Giemsa-stained slides.  

Molecular identification of the parasite was 

performed. Polymerase chain reaction (PCR) 

amplifications were performed in a 25 µL re-

action volume. Each reaction mixture con-

tained 2 µL of 10× PCR buffer, 1.2 µL dNTP 

mix (25 mM), 1.6 µL MgCl2 (25 mM), 1 unit 

of Taq DNA polymerase, 2 µL each of for-

ward and reverse primers (10 pmol) and 1 µL 

of DNA template. Amplification products were 

compared against Iranian reference strains of 

L. tropica (MHOM/IR/02/Mash10, Accession 

EF653267) and L. major (MRHO/IR/11/GOL-

2, Accession JN860745). The thermal cycling 

program comprised an initial denaturation at 

95 °C for 5 minutes, followed by 35 cycles of 

94 °C for 30 seconds, annealing at 59 °C for 

30 seconds and extension at 72 °C for 45 sec-

onds, with a final extension step at 72 °C for 7 

minutes.  

Products were visualized on 1.2% agarose 

gels stained with a safe dye under UV illumi-

nation. Molecular identification of Leishmania 

species was performed using polymerase chain 

reaction-restriction fragment length polymor-

phism (PCR-RFLP) targeting the internal tran-

scribed spacer 1 (ITS1) gene. The ITS1-PCR 

products were digested with the Fast Digest 

BsuR1 (HaeIII) enzyme to differentiate species 

based on their specific restriction patterns. Ad-

ditionally, amplification of kinetoplast DNA 

(kDNA) was employed as a sensitive molecu-

lar marker to detect and confirm the presence 

of Leishmania in the clinical samples (8, 9). 

For RFLP analysis, 10 µL of PCR product (1 

µg/µL) was incubated with 2 µL of 10× buffer 

and 1 µL HaeIII restriction enzyme (10 units/µL, 

Fermentas) at 37 °C for 10 minutes. The en-

zyme cleaves at the GGCC site, generating 

species-specific fragment patterns. Digested 

products were separated on 3% agarose gels 

for species differentiation. The L. major para-

site species was determined (Fig. 3). 

Treatment with Meglumine antimoniate 

combined with cryotherapy led to complete 
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healing after 2 months and no relapse post 9 

months of follow-up. The medication was pro-

vided free of charge by the public health sys-

tem. To prevent further transmission, the patient 

was advised to use insecticide-treated mosqui-

to nets and to install window screens. Subse-

quently, a broad screening program targeting 

the patient’s village, nearby residents, school-

children and the wider community identified 

no further cases. 

 

 
 

Fig. 1. Active cutaneous leishmaniasis in a non-

endemic area. Photographs taken in May 2025 in Sar-

dasht County, West Azerbaijan Province, Iran, showing 

ulcerative, crusted lesions on the patient's (A) foot and 

(B) hand, indicative of an active Leishmania infection 

 

 
 

Fig. 2. Microscopic identification of Leishmania 

amastigotes. Giemsa-stained smear prepared from a 

dermal scraping of a cutaneous lesion from the patient 

in Sardasht County, Iran (May 2025). The image shows 

multiple amastigotes (examples indicated by arrows) 

within macrophage cytoplasm and outside of cells 

 
 

Fig. 3. Agarose gel electrophoresis for Leishmania 

species identification. PCR products from the ITS1 

region were separated on a 1.5% agarose gel. Lane 1: 

Leishmania major reference strain (positive control). 

Lane 2: Clinical sample from a patient in Sardasht 

County, Iran (May 2025). Lane 3: 100 bp DNA ladder 

(Fermentas). Lane 4: Leishmania tropica reference 

strain. Lane 5: Negative control (no template). The 

patient sample in Lane 2 shows a banding pattern (ap-

proximately 220 bp and 140 bp fragments) consistent 

with L. major (Lane 1) and distinct from the L. tropica 

pattern of ~200 bp and 60 bp (Lane 4) 

 
Discussion 
 

Cutaneous leishmaniasis continues to pose 

a substantial challenge to global health, espe-

cially in endemic regions where it contributes 

to significant morbidity and socio-economic 

burden (10). While L. major is recognized as 

the primary agent of zoonotic cutaneous leish-

maniasis (ZCL) in Iran (11). Therefore, the 

presentation of a confirmed L. major case in 

Sardasht County, a non-endemic area, repre-

sents a critical indication of possible epide-

miological shifts or emerging foci of trans-

mission. This observation resonates with glob-

al patterns whereby leishmaniasis increasingly 

affects new geographical zones, influenced by 

environmental changes, population movements 

and vector dynamics (12).  

The molecular confirmation of L. major in 

a non-traveling patient confirms autochthonous 

transmission, pointing to local ecological driv-
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ers such as nearby rodent reservoirs and com-

petent sand fly vectors. As a border region, 

the occurrence in Sardasht further underscores 

the vulnerability of areas adjacent to active en-

demic foci, such as Iraq, which are vulnerable 

to zoonotic spillover, reflecting the complex 

zoonotic cycle of ZCL, which can extend be-

yond traditionally mapped boundaries. 

These findings underscore the need for en-

hanced epidemiological surveillance, an ele-

ment often neglected in public health planning 

(13). Diagnostic delay in such settings remains 

a significant clinical challenge. As illustrated 

by this case, an initial misdiagnosis of a bac-

terial infection and subsequent ineffective an-

tibiotic treatment can exacerbate disease pro-

gression and patient discomfort. This scenario 

underscores the crucial need to cultivate height-

ened clinical suspicion among healthcare pro-

viders practicing outside endemic zones. Fur-

thermore, the integration of accessible diag-

nostic tools, from simple, cost-effective Giem-

sa-stained smear microscopy to more specific 

molecular assays, into local laboratory ser-

vices is imperative. Such capacity enables the 

timely and accurate confirmation of CL, which 

is needed to initiate appropriate and prompt 

treatment (14).  

The patient likely contracted the infection 

while sleeping outdoors without protection in 

a rural area during the sand fly season, result-

ing in bites on the hands and feet. This aligns 

with previous findings that lesions often ap-

pear on exposed body parts. The World Health 

Organization recognizes leishmaniasis as a ne-

glected disease and such cases should prompt 

increased awareness and vigilance among phy-

sicians in both endemic and non-endemic re-

gions (12). 

The patient’s successful outcome with a 

combination of Meglumine antimoniate and 

cryotherapy confirms the standard treatment. 

However, reservoir management practices and 

vectors are essential to prevent further cases 

and potential outbreaks of the disease. This ex-

ample confirms the efficacy of personal pro-

tective measures, notably the use of window 

screens and insecticide-treated nets, as viable 

community-level interventions for reducing 

transmission (15).  

The detection of a single sporadic case 

limits widespread generalizability and the ab-

sence of more extensive entomological and 

reservoir host studies restricts understanding 

of local transmission dynamics. In addition, 

the short-term follow-up duration, without re-

lapses, does not fully capture longer-term out-

comes. Future research will be necessary to 

clarify the real extent and risk factors of CL in 

Sardasht and similar non-endemic regions using 

comprehensive epidemiological studies and pa-

tient longitudinal monitoring. This isolated case 

underscores the importance of continuous sur-

veillance for leishmaniasis, even in areas con-

sidered non-endemic. The health system’s rap-

id response, including thorough screening of 

the patient's village of travel and city of resi-

dence, reflects proactive disease control. Fur-

ther comprehensive surveys of sandflies and 

rodents in the area are warranted. 

 
Conclusion 
 

Given the occurrence of autochthonous 

cutaneous leishmaniasis in a previously non-

endemic area, it is recommended that further 

comprehensive studies be undertaken. Inves-

tigation of local sand fly populations, animal 

reservoir hosts and parasite species, along with 

detailed clinical evaluation of suspected cases, 

will be essential to elucidate the epidemiolog-

ical characteristics of the disease in this re-

gion. This highlights the importance of en-

hanced clinical suspicion and integrated sur-

veillance in historically non-endemic locations. 

Strengthening surveillance systems and multi-

sectoral collaboration are critical for an effec-

tive response to this emerging public health 

challenge. 
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