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Abstract
Visceral leishmaniasis (VL) is a systemic protozoan vector-borne
outcomes if left untreated. This study aimed to evaluate the key
patients with VL. A retrospective analysis was conducted on

the most severe clinical form of leishmaniasis, with fatal
clinical, and laboratory findings, treatment options, and outcomes in
and clinical characteristics of 84 patients diagnosed and treated for VL at

reported in 41.7% of cases. Seven percent of patients were immunosuppressed,

iagnosis was 30 days (range 4-330 days). The predominant clinical manifestations

d weight loss (54.8%). On admission, anemia, leukopenia, thrombocytopenia, and
0 d 63.1% of patients, respectively. A favorable outcome was achieved in 91.7% of

cases; therapeutic failure occurred in 1. of patients died. VL should be considered a crucial differential diagnosis in patients from the RNM

presenting with prolonged unexplain galy, cytopenia, and hypergammaglobulinemia.
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and all were HIV-negative. The median time fro
were splenomegaly (97.6%), fever (96.4%), he

Introduction
Visceral leishmaniasis (VL), 3
untreated™?., It is a chronic $

ala-Azar, is the most severe clinical form of leishmaniasis, with a fatality rate exceeding 95% if left
e caused by flagellated protozoan parasites of the genus Leishmania (Trypanosomatida, Trypanosomatidae),

Transmission occ
Lutzomyia in the

e of infected female sandflies (Diptera, Psychodidae) during blood feeding, with vectors belonging to the genus
Phlebotomus in the Old World™7., In rare cases, transmission may occur via needle sharing, blood transfusion, or
uring pregnancy'®. Dogs represent the major domestic reservoir of L. infantum and the most susceptible host species,
hosts!®.

and the rising number of immunocompromised individuals!*® present increasing challenges in the understanding and management of VL.
disease characteristics such as the long incubation period, the potential for relapses, high mortality rate, long life pathogen persistence in

s global concern(21217,

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>1419, 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
annually1,



mailto:bachirkhezzani05@gmail.com

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!*®l. 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 population[?3., Despite its low
incidence in the country, VL possesses a considerable public health burden due to diagnostic difficulties, the requirement for targeted therapy, and t
risk of lethality. Additionally, RNM has been identified as a source of infection for travelers(222423],

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.

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 diag
at the university hospital for infectious diseases and febrile conditions in Skopje during 2001-2023. This tertiary hospital serves as
for diagnosing and treating VL in adults and some pediatric patients worldwide. The study analyzed the patients’ demographic, ep
and laboratory characteristics as well as the diagnostic methods, treatment regimens, and outcomes. Patients who withdre
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 dai { nomegaly,

al c r

ieux, Marcy I'Etoile,
France] at a threshold of 1:80 or higher and/or identifying Leishmania amastigotes through microscopic examina a-stained smears from
sternal punctures or iliac crest biopsies by experienced laboratory personnel. Although the para8i
epidemiological data strongly indicated L. infantum as the infection agent.

Data Collection

Data on the demographic, epidemiological, clinical, and baseline laboratory parameters, as we 3
collected retrospectively from medical records by using a standardized protocol chart. The ex c uded information on age, sex, exposure
history, such as the presence of dogs near the patients’ residence, family history of VL, travel as within the year before the symptom

nical data included duration of illness before
bleeding, jaundice, peripheral edema, and ascites.
ocyte sedimentation rate (ESR), and protein

ethods. Treatment regimen, time to defervescence,

, the study did not investigate the vector and the

diagnosis, fever, weight loss, cough, vomiting, diarrhea, abdominal pain, hepatome
Laboratory investigations comprised kidney and liver function tests, co
electrophoresis. Diagnostic confirmation was established through paras
and outcomes, including cure, relapse, therapeutic failure, or death, wer
disease reservoir.

Definitions

Fever was defined as an axillary temperature >37.5°C on differen
(hemoglobin <11 g/L), leukopenia (leukocyte count <4.0 x 10°/L),
hypoalbuminemia, and hypergammaglobulinemia were coasidere

gical abnormalities were defined as the presence of anemia
openia (platelet count <150,000 x 10°/L). Elevated ESR,

20 mm Hg, <35 g/L, and >35 g/L, respectively. The illness duration (or
ptoms and the establishment of a VL diagnosis. Defervescence was
ormalization of temperature. Patients who exhibited an improvement in their
omegaly, and restoration of laboratory parameters by the end of treatment, with

defined as the period from the initiation of specific tré
general condition, weight gain, resolution of fev,

administered at a dosage of
at 3 mg/kg daily on d
antipyretics, bloo
along with thera
Follow-Up

ay, either daily or every alternate day, for 15-20 doses. Liposomal amphotericin B (L-AmB) was administered
photericin B lipid complex was administered at a 3 mg/kg daily dose for 7-10 consecutive days. In addition,
& anemia, antimicrobials for coinfection, and appropriate hydration and electrolyte replacement were provided,

t least four times a day. Standard laboratory tests were repeated every 3-5 days. Electrocardiograms and checks of
ely performed every 7 days during the treatment with meglumine antimonate and additionally, as clinically indicated. After

s and medians with ranges for continuous variables.

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. (decision number: N.03-
96/9, dated: 17.01.2025) Further, all participants provided their informed consent.

Results




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 (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 neighbori
countries within the past year. None reported a family history or prior VL infection. Six patients (7.1%) were immunosuppressed, although all were H
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%), hepatomega
(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 obse
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%), thrg

IIF was obtained in 72 of 79 patients (91.1%), while amastigotes were identified in 25 of 39 patients (64.1%) who underwen
crest biopsy. Both serology and myelogram were positive in 13 patients. In 14 cases, serology was positive but the myelo
cases serology was negative despite a positive myelogram. Diagnosis was also confirmed in 45 patients based on serology
solely on myelogram findings.

Therapeutic regimens are summarized in Table 2. The median defervescence period was 4 days (range: 1-21 day;
recovery. No relapses were observed. One patient (1.2%) experienced therapeutic failure, while 6 patients (7 &%
advanced disease in 4 cases (due to severe bacterial superinfections and hemorrhagic diathesis) and to meglu
Survivors were followed for a median of 4 months (range: 3-63 months).
Discussion

This study represents the first report on a cohort of patients with VL from the RNM. In this coun
autochthonous disease. However, the possibility of a small number of imported cases cannot &
to and reside in neighboring countries for business and holidays. Some of these countries alsg

tcomes were linked to
cardiotoxicity in 2 cases.

species-specific identification?®! are not widely available.

Two-thirds of patients experienced the onset of illness during the winter or spring
sandflies and the long incubation period reaching up to 1 year!®. A repogt from Gr|
spring and summer?7), although an Italian study showed that 81% of sy
studies from Greece reported no seasonal difference in the disease onse
Our cohort was primarily composed of immunocompetent male adult; to the nature of activities practiced by males (such as work in
agriculture, herding, etc.), this group tended to reside in open are ntly exposed to phlebotomine bites. According to some
religious and societal traditions, females tend to cover most of th educes the possibility of phlebotomine bites compared to
males(**2%. The dominance of male sex among VL patients ranges 100%Y, with several studies showing similar findings to ours(t>2832331,
The age distribution in our study was comparable to that rep i ring countries[320.2234351_QOnly five patients were aged <14 years, and not

Upport the theory of the seasonal activity of
67% of cases had a symptom onset in the seasons of
asons of autumn and winter!28, However, two other

all were malnourished. The remaining children with V| ated at the University Hospital for Pediatric Diseases. Pediatric VL is
typically associated with malnutrition, and the incide ildren in European countries has decreased with the improvement in living
standards®®.

The high prevalence of canine leishmaniasis a S anl effective prevention strategy contribute significantly to the persistence of human
disease in RNM. As highlighted by Khezzanj B gligence of some dog owners in providing appropriate health care for their dogs represents an
important risk factor for various zoonos L. The reported seroprevalence rate of canine leishmaniasis in endemic regions ranges from 2% to
86%!312.2029.3537] |n RNM, a study doc ine seroprevalence, with only 6% of infected dogs displaying clinical symptoms!®8. Interestingly,
we did not identify HIV-positive patients incidence among immunosuppressed individuals was low, which contrasts with the well-
established knowledge that L. jj iseases in such populations. A similarly low or absent frequency of HIV co-infection has been reported in

nature of the initial clj e broad differential diagnosis (including hematological malignancies and infectious and autoimmune
diseases), as well f ilia with VL among healthcare providers in the region. Similar diagnostic delays to ours have been reported in
other studies!1633

The clinical mani i depend on the Leishmania species and the host’s immune responsel®. Our findings regarding clinical features and
laborator, stent with those reported across the world. For example, fever was reported in 64% of cases!”) to 100%!%1141-43] malaise
ss in 18%27 to 100%!*Y, gastrointestinal and respiratory manifestations in 12%7! to 81%*?, and 6%*4 to 76%4?,

ion, splenomegaly was reported in 58%17 to 100% of cases!>'%164143] and hepatomegaly in 36% to 100%1%164%. Jaundice

anifestations reported by different studies may be attributed to factors such as population characteristics (e.g., socio-demographics,

dities, nutritional status, HIV, and other immune status), the nature of the causative agent, geographic variations, illness duration, diagnostic and
eutic procedures, the country’s economic conditions, and even the study design(®4l,

Serological testing and direct microscopic identification of Leishmania amastigotes in bone marrow aspirates are the most commonly employed
diagnostic methods for VL 122829, The reported utility of serology in diagnosis ranges from 41%[174%! to 100%!1633], whereas that of direct microscopy
ranges from 27%[28331 to 97%16l. On the other hand, VL misdiagnosis is common, which leads to dangerous delays in proper treatment and causes death
in some cases!'8l.




Treatment depends on the Leishmania species, geographic region, and host immune status®®2. Between 2001 and 2017, our patients were mainly treated
with meglumine antimonate, guided by drug availability, clinical experience, and literature recommendations!*1246501, Our protocol, involving gradual
dose escalation and two treatment intervals, differed from standard regimens. Although rarely used elsewhere!?”>1], 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!!617.52, The
complete recovery rate in our series aligns with previous studies, which reported recovery rates ranging from 61%[53 to 100%!3>*%1. Similar to other
reportsB>4], we did not observe any relapses, although the relapse rate could range from 6%-7%[71627.53 to 17%-19%28314%. The occurrence of fa
outcomes in our study was similar to that reported from previous studies!!”.2334, with mortality rates ranging from 0%[3>4% to 22%4%41, VL-rel
mortality can often be attributed to bacterial superinfections, acute bleeding, severe anemia, heart or liver failure, or drug toxicity!1548],
Several challenges have been reported in association with the VL outbreak in the Balkans and Mediterranean areas. In the context of the host)
study by Alcover et al.l’¥ suggested expanding the list of L. infantum potential hosts to include new species of small wild mammals,
Erinaceus europaeus, and Sciurus vulgaris. In addition to L. infantum, the only autochthonous species in Europe, some studies repg

exacerbated the problem related to mosquito-borne diseases!*3l.
The migration and refugee crisis is another dilemma surrounding Eastern European countries. Because conflict and terro
incidence or coincide with it through processes of population displacement and health system deterioration®s, the situati
believed to worsen as they are a transit area for migrants and refugees. In this regard, Phlebotomus spp. sandflies 1

challenges against VL control.
Currently, there are no registered vaccines against human leishmaniasis!. Although preventive measures to co
region to another®”157], Reference to delete, most studies agree that animal and human reservgiicontrol, vector p@
protection are the main axes that can reduce the rate of human leishmaniasis incidence 22, 22 R ence to the adde®
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 c3
Diseases, which limits the generalizability of our findings to children.
Conclusion

VL is a sporadic endemic disease in RNM, primarily attributable to insufficient sury, controf'of the competent reservoir and vectors. Despite its
low incidence, the severe course and potential for fatal outcomes make /L a signi i alth concern. As such, VL should be considered in the
diagnostic workup for patients presenting with prolonged fever, spleno pergammaglobulinemia, and/or persistent
pancytopenia. Early diagnosis and treatment are thus considered crucial i ti putcomes.
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miological data in 84 patients with VL
Patients data

47 (1-74)
65 (77.4%)
Spring 24 (28.6%)
Summer 18 (21.4%)
Autumn 12 (14.3%)
Winter 30 (35.7%)
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



Table 2. Therapeutical regimens employed in patients with VL

Therapeutical regimen n (%) of the patients
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)






