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Abstract

Introduction: Visceral leishmaniasis (VL) is a systemic protozoan vector-borne disease and represents the most severe clinical form of leishmaniasis,
with fatal outcomes if left untreated. This study aimed to evaluate the key epidemiological, clinical, and laboratory findings, treatment options, and
outcomes in patients with VL.

Materials and Methods: A retrospective analysis was conducted on the epidemiological and clinical characteristics of 84 patients diagnosed and
treated for VL at the University Hospital for Infectious Diseases in Skopje, Republic of North Macedonia (RNM), between 2001 and 2023.

Results: The median age of patients was 47 years (range 1-74), with 77.4% being male. Contact with dogs was reported in 41.7% of cases. Seven
percent of patients were immunosuppressed, and all were Human Immunodeficiency Virus-negative. The median time from symptom onset to
diagnosis was 30 days (range 4-330 days). The predominant clinical manifestations were splenomegaly (97.6%), fever (96.4%), hepatomegaly
(90.5%), and weight loss (54.8%). On admission, anemia, leukopenia, thrombocytopenia, and hypergammaglobulinemia were detected in 75%,
73.8%, 70.2%, and 63.1% of patients, respectively. A favorable outcome was achieved in 91.7% of cases; therapeutic failure occurred in 1.2%, and
7.1% of patients died.

Conclusion: VL should be considered a crucial differential diagnosis in patients from the RNM presenting with prolonged unexplained fever,
splenomegaly, cytopenia, and hypergammaglobulinemia.
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Giris: Visseral leishmaniasis (VL), sistemik bir protozoan vekt6r kaynakli hastaliktir ve tedavi edilmedigi takdirde 6limctil sonuclara yol acan en ciddi
leishmaniasis klinik formunu temsil eder. Bu ¢alisma, VL hastalarinda temel epidemiyolojik, klinik ve laboratuvar bulgularini, tedavi seceneklerini ve
sonuclari degerlendirmeyi amaclamaktadir.

Gerec ve Yontem: 2001-2023 yillari arasinda Kuzey Makedonya Cumhuriyeti, Uskiip Universitesi Enfeksiyon Hastaliklari Hastanesi'nde (RNM) VL
tanisi konulan ve tedavi edilen 84 hastanin epidemiyolojik ve klinik 6zellikleri retrospektif olarak analiz edilmistir.

Bulgular: Hastalarin ortanca yasi 47 yil (1-74) olup, %774l erkektir. Vakalarin %41,7'sinde kdpeklerle temas bildirilmistir. Hastalarin %7'sinde
bagisikhk sistemi baskilanmisti ve tamami Insan Immiin Yetmezlik Virlisii negatifti. Semptom baslangicindan taniya kadar gecen ortanca siire 30
glindi (araligi 4-330 giin). Baskin klinik bulgular; splenomegali (%97,6), ates (%96,4), hepatomegali (%90,5) ve kilo kaybi (%54,8) idi. Bagvuru
sirasinda hastalarin sirasiyla %75'inde anemi, %73,8'inde I6kopeni, %70,2'sinde trombositopeni ve %63,1'inde hipergamaglobulinemi tespit edildi.
Vakalarin 9%91,7'sinde olumlu sonug elde edildi; %?1,2'sinde tedavi basarisizligi meydana geldi ve hastalarin %7,1'i hayatini kaybetti.

Sonug: Uzun siireli agiklanamayan ates, splenomegali, sitopeni ve hipergamaglobulinemi ile bagvuran ve RNM'den gelen hastalarda VL 6nemli bir
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ayiricl tani olarak distintlmelidir.

Anahtar Kelimeler: Visseral leishmaniasis, ates, splenomegali, sitopeni, tedavi

Introduction

Visceral leishmaniasis (VL), also known as Kala-Azar, is the
most severe clinical form of leishmaniasis, with a fatality rate
exceeding 95% if left untreated!"?. It is a chronic systemic
disease caused by flagellated protozoan parasites of the
genus Leishmania (Trypanosomatida, Trypanosomatidae), most
commonly L. donovani and L. infantum (syn. L. chagasi)®*. The
latter is almost the only autochthonous species in Europels®.

Transmission occurs through the bite of infected female
sandflies (Diptera, Psychodidae) during blood feeding, with
vectors belonging to the genus Lutzomyia in the New World and
Phlebotomus in the Old World"7., In rare cases, transmission may
occur via needle sharing, blood transfusion, or vertically from
mother to child during pregnancy®. Dogs represent the major
domestic reservoir of L. infantum and the most susceptible host
species, while humans act as accidental hosts®.

Globally, VL acts as the second deadliest parasitic disease!®. Most
cases occur in tropical and subtropical regions, particularly in
India, Brazil, and East Africal. Only 25-45% of VL cases are
officially reported to the World Health Organization, yet
statistics estimate 50,000-90,000 new cases annually!".
Moreover, more than 350 million individuals across 98 countries
remain at risk of infection!".

Environmental and climatic changes affecting vector and
reservoir distribution!’?'¥, inadequate control of competent
reservoirs and vectors, population migration'*'®, and the
rising number of immunocompromised individuals''® present
increasing challenges in the understanding and management
of VL. In addition, disease characteristics such as the long
incubation period, the potential for relapses, high mortality
rate, long life pathogen persistence in infected humans, limited
drug availability, and drug toxicity?, as well as the lack of a

commercially available vaccine, together contribute to VL being
a serious global concern1217,

The southern countries of Europe, particularly those in the
Mediterranean basin, are home to most of the VL vectors''®. In
this region, the high incidence of canine leishmaniasis, with an
increase in the stray dog population, expansion of Phlebotomus
sandfly populations, insufficient control measures, and an
increasing number of immunocompromised patients, has
made VL a growing public health concern®'*%, The reported
cumulative annual incidence in this region during 2005-2020
ranged from 0.02 to 2.1 per 100,000 population®, equating
to 700-875 reported?” and 1,200-2,000 estimated new cases
annually®?,

The Balkans represent a hotspot region for leishmaniasis. The
challenging conditions of recent decades have resulted in a
limited understanding of the epidemiology of this disease and
other zoonoses!'®. The Republic of North Macedonia (RNM), as
a part of the broader Mediterranean region, is no exception
when it comes to favorable environmental conditions for local
disease transmission. L. infantum is the causative agent, with P.
tobbi, P. neglectus, and P. perfiliewi serving as vectors??, and
domestic dogs act as proven or suspected reservoirs®. Over the
past two decades, the annual incidence has ranged from 0.1 to
1.0 per 100,000 inhabitants, with a median annual incidence of
0.371 per 100,000 populationl. Despite its low incidence in the
country, VL possesses a considerable public health burden due
to diagnostic difficulties, the requirement for targeted therapy,
and the risk of lethality. Additionally, RNM has been identified
as a source of infection for travelers?22+2],

In this study, we aimed to evaluate the demographic,
epidemiological, clinical, and laboratory findings, diagnostic
tools, treatment options, and the outcome of VL among patients
treated in a tertiary care hospital in Skopje, RNM, during 2001-
2023.
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Materials and Methods

Study Design and Patients

The RNM is a country in the Balkan Peninsula with an area of
25,700 km? and a total population of approximately 2 million.
This single-center, descriptive, retrospective analysis was
conducted on hospital records from 84 consecutive patients
with confirmed VL, who were diagnosed and treated at the
university hospital for infectious diseases and febrile conditions
in Skopje during 2001-2023. This tertiary hospital serves as the
sole referral center for diagnosing and treating VL in adults and
some pediatric patients nationwide. The study analyzed the
patients' demographic, epidemiological, clinical, and laboratory
characteristics as well as the diagnostic methods, treatment
regimens, and outcomes. Patients who withdrew from treatment
or had incomplete medical records were excluded from the
study.

Diagnosis

VL diagnosis was based on the clinical and laboratory
characteristics (such as prolonged fever, fatigue affecting daily
functions, splenomegaly, hepatomegaly, significant weight loss,
cytopenia, and hypergammaglobulinemia) alongside laboratory
confirmation. Laboratory confirmation involved detection of
serum antibody titers by using the indirect immunofluorescence
antibody test [(IFAT), Leishmania Spot-IF; bioMérieux,
Marcy I'Etoile, France] at a threshold of 1:80 or higher and/
or identifying Leishmania amastigotes through microscopic
examination of Giemsa-stained smears from sternal punctures
or iliac crest biopsies by experienced laboratory personnel.
Although the parasite species was not definitively identified,
clinical and epidemiological data strongly indicated L. infantum
as the infection agent.

Data Collection

Data on the demographic, epidemiological, clinical, and baseline
laboratory parameters, as well as the treatment regimens and
patient outcomes, were collected retrospectively from medical
records by using a standardized protocol chart. The extracted
data included information on age, sex, exposure history, such
as the presence of dogs near the patients’ residence, family
history of VL, travel to endemic areas within the year before the
symptom onset, Human Immunodeficiency Virus (HIV) status,
other immunodeficiencies, and previous VL episodes. Clinical
data included duration of illness before diagnosis, fever, weight
loss, cough, vomiting, diarrhea, abdominal pain, hepatomegaly,
splenomegaly, bleeding, jaundice, peripheral edema, and ascites.
Laboratory investigations comprised kidney and liver function
tests, complete blood count, erythrocyte sedimentation rate
(ESR), and protein electrophoresis. Diagnostic confirmation was
established through parasitological and serological methods.

Treatment regimen, time to defervescence, and outcomes,
including cure, relapse, therapeutic failure, or death, were also
recorded. Notably, the study did not investigate the vector and
the disease reservoir.

Definitions

Fever was defined as an axillary temperature >37.5 °C on
different occasions. Hematological abnormalities were defined
as the presence of anemia (hemoglobin <11 g/L), leukopenia
(leukocyte count <4.0 x 10°/L), and thrombocytopenia (platelet
count <150,000 x 10°%/L). Elevated ESR, hypoalbuminemia,
and hypergammaglobulinemia were considered with values
>20 mm Hg, <35 g/L, and >35 g/L, respectively. The illness
duration (or diagnostic delay) was defined as the number of
days between the onset of symptoms and the establishment of
a VL diagnosis. Defervescence was defined as the period from
the initiation of specific treatment to the normalization of
temperature. Patients who exhibited an improvement in their
general condition, weight gain, resolution of fever, regression
of splenomegaly, and restoration of laboratory parameters by
the end of treatment, with no recurrence of symptoms during
the follow-up, were considered to have been cured. Therapeutic
failure was defined as the lack of initial improvement, with the
persistence or worsening of laboratory and clinical findings at
the end of treatment. Relapse was defined as the recurrence of
symptoms and signs after an initial successful treatment course.

Treatment

The therapeutic regimen was selected based on the year in
which VL was diagnosed and drug availability. Meglumine
antimonate was administered intramuscularly at a dosage
of 20 mg/kg of pentavalent antimony per day, starting with
a gradually increasing daily dose during the first 3 days of
therapy. It was administered for 14 days, stopped for 14 days,
and resumed for another 14 days. Conventional amphotericin
B deoxycholate was administered at a dosage of 0.75-1 mg/
kg/day, either daily or every alternate day, for 15-20 doses.
Liposomal amphotericin B (L-AmB) was administered at 3 mg/kg
daily on days 1-5, 14, and 21. Amphotericin B lipid complex was
administered at a 3 mg/kg daily dose for 7-10 consecutive days.
In addition, antipyretics, blood transfusions for severe anemia,
antimicrobials for coinfection, and appropriate hydration and
electrolyte replacement were provided, along with therapy for
chronic diseases.

Follow-Up

The patients were hospitalized for the entire duration of
antileishmanial therapy. During this period, physical examination
was conducted daily, and their temperature was monitored at
least four times a day. Standard laboratory tests were repeated
every 3-5 days. Electrocardiograms and checks of diastases
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were routinely performed every 7 days during the treatment
with meglumine antimonate and additionally, as clinically
indicated. After discharge, clinical evaluations and laboratory
analyses were repeated monthly for the first 3 months and
then at 3-6-month intervals. Abdominal ultrasonography was
performed upon hospital admission and on days 15, 30, 90, and
180 after the initiation of therapy. The IFAT titers were recorded
at 3-6 months during the follow-up period.

Statistical Analysis

Data were analyzed using SPSS version 15.0 (SPSS Inc., Chicago,
IL, USA). Descriptive statistics included frequencies and
percentages for categorical variables and medians with ranges
for continuous variables.

Ethics Statement

Clinical samples were collected during the routine diagnosis,
treatment, and follow-up. Patients' identities were anonymized
before conducting the analysis. The study was approved by the
Ss. Cyril and Methodius University Faculty of Medicine Ethics
Committee in Skopje (approval number: N.03-96/9, dated:
17.01.2025). Further, all participants provided their informed
consent.

Out of 171 reported cases of VL in the RNM between 2001 and
2023, 96 patients were treated at the University Hospital for
Infectious Diseases and Febrile Conditions in Skopje. Twelve cases
were excluded due to incomplete data or inadequate follow-up,
leaving 84 patients eligible for analysis. Of these, 65 (77.4%)
were male. The median age was 47 years (range: 1-74 years),
with 5 patients (6.0%) younger than 14 years and 11 (13.1%)
older than 64 years (Table 1). Symptom onset occurred most
frequently in winter (30 patients, 35.7%), followed by spring

Table 1. Demographic and epidemiological data in 84 patients
with VL

Parameter Patients data
Age in years - median (range) 47 (1-74)
Male gender 65 (77.4%)
Spring 24 (28.6%)
Summer 18 (21.4%)
Symptom onset
Autumn 12 (14.3%)
Winter 30 (35.7%)
Contact with dogs 35 (41.7%)
Travel abroad 7 (8.3%)
Immunosuppression 6 (7.1%)
HIV positive 0
Diagnostic delay in days - median (range) 30 (4-330)

VL: Visceral leishmaniasis, HIV: Human Immunodeficiency Virus

(24, 28.6%), summer (18, 21.4%), and autumn (12, 14.3%). A
history of close contact with dogs, mostly stray, was reported in
35 patients (41.7%), while 7 (8.3%) had traveled to neighboring
countries within the past year. None reported a family history or
prior VL infection. Six patients (7.1%) were immunosuppressed,
although all were HIV-negative.

The median time from symptom onset to diagnosis was 30 days
(range: 4-330 days). Forty-six patients (54.8%) were diagnosed
within the first month, and an additional 14 (16.7%) by the end
of the second month.

As shown in Figure 1, the most common clinical manifestations
included splenomegaly in 82 patients (97.6%), fever in 81
(96.4%), hepatomegaly in 76 (90.5%), malaise in 55 (66.0%),
and weight loss in 46 (54.8%). Less frequent symptoms were
respiratory involvement in 17 patients (20.2%), gastrointestinal
symptoms in 14 (16.7%), peripheral edema in 6 (7.1%), and
jaundice, petechiae, or ascites in 2 (2.4%) each. Epistaxis was
observed in 4 patients (4.8%).

Laboratory findings at admission revealed elevated ESR in
76 patients (90.5%), anemia in 63 (75.0%), leukopenia in 62
(73.8%), thrombocytopenia in 59 (70.2%), pancytopenia in
45 (53.6%), hypergammaglobulinemia in 53 (63.1%), and
hypoalbuminemia in 59 (70.2%) (Figure 2). Positive serology
for VL by Indirect immunofluorescence was obtained in 72 of
79 patients (91.1%), while amastigotes were identified in 25 of
39 patients (64.1%) who underwent sternal puncture or iliac
crest biopsy. Both serology and myelogram were positive in 13
patients. In 14 cases, serology was positive but the myelogram
was negative, while in 7 cases serology was negative despite
a positive myelogram. Diagnosis was also confirmed in 45
patients based on serology alone and in 5 patients based solely
on myelogram findings.

Therapeutic regimens are summarized in Table 2. The
median defervescence period was 4 days (range: 1-21
days), and 77 patients (91.7%) achieved full recovery.

splenomegaly [N
rever [
Hepatomegaly [N
Malaize |
Weight loss |G
Respiratory manifestations |

Gastrointestinal manifestations [N

0 20 40 60 80 100

Percentage

Figure 1. Frequency of clinical findings in patients with VL
VL: Visceral leishmaniasis



Mediterr J Infect Microb Antimicrob
2025;14:25453.18

Bosilkovski et al.
Leishmaniasis in the Republic of North Macedonia

Thrombocytopenia I
Hypoalbuminaemia |
Hypergammaglobulinaemia I
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Elevated urea N
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Figure 2. Frequency of initial hematological and biochemical
features in patients with VL

VL: Visceral leishmaniasis

Table 2. Therapeutical regimens employed in patients with VL

Therapeutical regimen Ea(toi/gL?sf the
Meglumine antimonite 64 (76.2)
Conventional amphotericin B deoxycholate | 8 (9.5)
Liposomal amphotericin B (L-AmB) 7 (8.3)
Amphotericin B lipid complex 4 (4.8)

No treatment 1(1.2)

No relapses were observed. One patient (1.20) experienced
therapeutic failure, while 6 patients (7.1%) died. Fatal outcomes
were linked to advanced disease in 4 cases (due to severe
bacterial superinfections and hemorrhagic diathesis) and to
meglumine antimonate cardiotoxicity in 2 cases. Survivors were
followed for a median of 4 months (range: 3-63 months).

This study represents the first report on a cohort of patients
with VL from the RNM. In this country, VL is a sporadic, endemic,
and primarily autochthonous disease. However, the possibility
of a small number of imported cases cannot be excluded, as
many Macedonian citizens frequently travel to and reside in
neighboring countries for business and holidays. Some of these
countries also report a proportion of imported VL cases/?02229,
Distinguishing between autochthonous and imported cases
remains challenging, as molecular techniques such as multilocus
enzyme electrophoresis or species-specific identification®® are
not widely available.

Two-thirds of patients experienced the onset of illness during
the winter or spring season, which may support the theory
of the seasonal activity of sandflies and the long incubation
period reaching up to 1 yeart®. A report from Greece found that
67% of cases had a symptom onset in the seasons of spring
and summer®, although an Italian study showed that 81% of
symptoms occurred in the seasons of autumn and winter®?,

However, two other studies from Greece reported no seasonal
difference in the disease onset®®??),

Our cohort was primarily composed of immunocompetent male
adults. In addition to the nature of activities practiced by males
(such as work in agriculture, herding, etc.), this group tended
to reside in open areas and was more frequently exposed to
phlebotomine bites. According to some religious and societal
traditions, females tend to cover most of their body area,
which reduces the possibility of phlebotomine bites compared
to males™. The dominance of male sex among VL patients
ranges from 450%%5" to 100%™, with several studies showing
similar findings to ours!'?83233 The age distribution in our
study was comparable to that reported from neighboring
countries®20223435 Qnly five patients were aged <14 years, and
not all were malnourished. The remaining children with VL in
the country were treated at the University Hospital for Pediatric
Diseases. Pediatric VL is typically associated with malnutrition,
and the incidence of VL in children in European countries has
decreased with the improvement in living standards!®.

The high prevalence of canine leishmaniasis and the absence
of an effective prevention strategy contribute significantly
to the persistence of human disease in RNM. As highlighted
by Khezzani et al.®, the negligence of some dog owners in
providing appropriate health care for their dogs represents
an important risk factor for various zoonoses, including VL.
The reported seroprevalence rate of canine leishmaniasis in
endemic regions ranges from 2% to 8601920293537 |n RNM, a
study documented a 28% canine seroprevalence, with only 6%
of infected dogs displaying clinical symptoms®&. Interestingly,
we did not identify HIV-positive patients with VL, and the
incidence among immunosuppressed individuals was low, which
contrasts with the well-established knowledge that L. infantum
causes diseases in such populations. A similarly low or absent
frequency of HIV co-infection has been reported in neighboring
Balkan countries!'720223435] ' Nevertheless, other studies describe
higher VL incidence among immunosuppressed patients due
to non-HIV-related causes®”1617.2931 The prolonged diagnostic
delay observed in our cohort may be attributed to the long
incubation period, the non-specific nature of the initial clinical
presentation, the broad differential diagnosis (including
hematological malignancies and infectious and autoimmune
diseases), as well as the lack of familiarity with VL among
healthcare providers in the region. Similar diagnostic delays to
ours have been reported in other studies!'63349],

The clinical manifestations of VL depend on the Leishmania
species and the host'simmune response!®. Our findings regarding
clinical features and laboratory parameters are consistent
with those reported across the world. For example, fever was
reported in 64% of cases!'” to 1000!"""#-%3] malaise in 4992
to 93%", weight loss in 18%” to 100%!"", gastrointestinal
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and respiratory manifestations in 12%!"” to 81%"“?, and 6%“*
to 76%!", respectively. In addition, splenomegaly was reported
in 58%" to 100% of cases!"""6#4]  and hepatomegaly
in 36%!" to 1009%!"%4%, Jaundice prevalence ranged from
301844 to 789%M", peripheral edema from 30%!"742 to 24001,
and bleeding and ascites ranged from 2%"“% to 51% and 2901
to 3290, respectively. Our present laboratory findings were
comparable to those reported elsewhere: elevated ESR in
78%*1 to 100%%, anemia in 69%!” to 100%!"4'4%, leucopenia
in 33%!" to 100%!>*", thrombocytopenia in 33%H*! to 100%™,
pancytopenia in 33%!"'”! to 85%“", hypergammaglobulinemia
in 60%"'7 to 100%"7, and hypoalbuminemia in 14%® to
100%"9. These discrepancies in the frequency of clinical and
laboratory manifestations reported by different studies may
be attributed to factors such as population characteristics
(e.g., socio-demographics, comorbidities, nutritional status,
HIV, and other immune status), the nature of the causative
agent, geographic variations, illness duration, diagnostic and
therapeutic procedures, the country's economic conditions, and
even the study designl®4,

Serological testing and direct microscopic identification of
Leishmania amastigotes in bone marrow aspirates are the
most commonly employed diagnostic methods for VL2284, The
reported utility of serology in diagnosis ranges from 410l'7:43
to 100%['®], whereas that of direct microscopy ranges from
27%%31 to 97%0'%. On the other hand, VL misdiagnosis is
common, which leads to dangerous delays in proper treatment
and causes death in some cases!".

Treatment depends on the Leishmania species, geographic
region, and host immune status®?. Between 2001 and 2017,
our patients were mainly treated with meglumine antimonate,
guided by drug availability, clinical experience, and literature
recommendations®'4650 Qur protocol, involving gradual
dose escalation and two treatment intervals, differed from
standard regimens. Although rarely used elsewhere?s, this
approach was acceptable in our setting, particularly as relapses
in immunocompetent patients were infrequent (as confirmed
in our results). The 14-day break also allowed resolution of
injection site complications from high-volume intramuscular
therapy. After 2017, amphotericin B derivatives became
the treatment of choice, with formulation determined by
availability. While antimonials and amphotericin formulations
are similarly effective in® immunocompetent patients,
liposomal amphotericin B (L-AmB) should be preferred for
Mediterranean VL due to shorter treatment duration and
reduced toxicity!'®'7#2, The complete recovery rate in our series
aligns with previous studies, which reported recovery rates
ranging from 61%5 to 100%1%*], Similar to other reportsP®+9,
we did not observe any relapses, although the relapse rate could
range from 6-70%182753) to 17-190183149) The occurrence of

fatal outcomes in our study was similar to that reported from
previous studies'72834 with mortality rates ranging from 00ol%4%
to 22001041 VL-related mortality can often be attributed to
bacterial superinfections, acute bleeding, severe anemia, heart
or liver failure, or drug toxicity!'s4e!,

Several challenges have been reported in association with the
VL outbreak in the Balkans and Mediterranean areas. In the
context of the host, a recent study by Alcover et al.** suggested
expanding the list of L. infantum potential hosts to include new
species of small wild mammals, such as Mus spretus, Erinaceus
europaeus, and Sciurus vulgaris. In addition to L. infantum,
the only autochthonous species in Europe, some studies report
new species, such as L. donovani sensu stricto in Cyprus and L.
tropica in Greecel. On the other hand, most recent studies and
reports agree that climate change has exacerbated the problem
related to mosquito-borne diseases!™.

The migration and refugee crisis is another dilemma surrounding
Eastern European countries. Because conflict and terror
can contribute to leishmaniasis incidence or coincide with it
through processes of population displacement and health
system deterioration®, the situation in the Balkan countries is
believed to worsen as they are a transit area for migrants and
refugees. In this regard, Phlebotomus spp. sandflies collected in
Greece from refugee camps have displayed significant infection
rates of L tropica and L. donovani®. Cumulatively, all these
factors complicate the situation and add to the challenges
against VL control.

Currently, there are no registered vaccines against human
leishmaniasis™®. Although preventive measures to combat
leishmaniasis may vary from one region to another®™”, most
studies agree that animal and human reservoir control, vector
population control, and personal protection are the main axes
that can reduce the rate of human leishmaniasis incidence??,
with a high emphasis on the development of a human vaccine.

Study Limitations

The main limitations of this study are its retrospective design
and the exclusion of pediatric cases managed at the University
Hospital for Pediatric Diseases, which limits the generalizability
of our findings to children.

VL is a sporadic endemic disease in RNM, primarily attributable
to insufficient surveillance and control of the competent
reservoir and vectors. Despite its low incidence, the severe
course and potential for fatal outcomes make VL a significant
public health concern. As such, VL should be considered in the
diagnostic workup for patients presenting with prolonged fever,
splenomegaly, hepatomegaly, hypergammaglobulinemia, and/or
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persistent pancytopenia. Early diagnosis and treatment are thus
considered crucial for improving patient outcomes.

Ethics

Ethics Committee Approval: The study was approved by the
Ss. Cyril and Methodius University Faculty of Medicine Ethics
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