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SUMMARY

Introduction The diseases caused by Leishmania are spread worldwide and represent a significant public
health problem.

Objective The aim of this study was to present the results of epidemiological surveillance of leishmaniasis
in humans in Montenegro in the period from 1992 to 2013.

Methods The study was planned and realized as a descriptive epidemiological study. The sample included
patients of leishmaniasis in Montenegro in the period from 1992 to 2013. The health and demographic
data were collected from medical records. The disease was microbiologically proven in the patients. For
statistical analysis the x>-test was used, which examined the significance of the incidence rate.

Results During this period, 66 cases of leishmaniasis were identified (40 men and 26 women) aged 0 to
62 (mean 15.61+16.76 years). A visceral form of the disease was diagnosed in 65 (98%) patients, and one
patient was diagnosed with cutaneous leishmaniasis. The average incidence rate for the abovementioned
period is 0.48 per 100,000 inhabitants. The highest average incidence rate was identified in patients up
to seven years of age (3.50 per 100,000 inhabitants). The highest average incidence rates of leishmaniasis
were identified in the coastal region of Montenegro, while seasonal distribution indicates that the disease
occurs throughout the year with predominance in late spring and summer.

Conclusion The research has shown that Montenegro is among the countries with low incidence of
leishmaniasis. Nevertheless, because of leishmaniasis re-emergence in the entire Mediterranean Basin,
a comprehensive research of ecological and epidemiological characteristics of leishmaniasis, including
better monitoring and notification system, is required.
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INTRODUCTION

Leishmaniasis is defined as a spectrum of dis-
eases caused by protozoan parasites of the
genus Leishmania. It is a parasite that causes
clinical manifestations from localized ulcer-
ation of the skin and mucous membranes, to
systemic changes. Clinically, it can be described
as cutaneous, mucocutaneous or visceral leish-
maniasis. The disease is transmitted to animals
and from animals to humans by phlebotomine
sandflies of the genus Lutzomyia and it is more
common in warmer climates [1].

The diseases caused by leishmanii are reg-
istered in 98 countries worldwide and repre-
sent a significant public health problem. An
estimated incidence of visceral leishmaniasis
is between 0.2 and 0.4 million cases and of cu-
taneous leishmaniasis from 0.7 to 1.2 million
cases worldwide annually [2]. Epidemiologi-
cal studies show that leishmaniasis is spread
worldwide, in tropical zones of South and Cen-
tral America and Africa, as well as in temper-
ate regions of South America, Southern Europe
and Asia. [3]. More frequent human migrations
represent a risk for the occurrence of leish-

maniasis in Europe, together with the spread-
ing of the disease from endemic regions, such
as the Mediterranean, to the neighboring areas
where there are no vectors of the disease, and
the re-emergence of the disease in the Mediter-
ranean Region because of a larger number of
immunosuppressed people [4]. The incidence
of visceral leishmaniasis in the Mediterranean
Region is 1,200-2,000 cases annually while on
a global basis it is 202,200-389,100 cases an-
nually [2].

This disease, caused by Leishmania infan-
tum, is endemic in almost all countries of the
Mediterranean Basin. In former Yugoslavia,
endemic areas of visceral leishmaniasis were
Macedonia, southern Serbia, southern Herce-
govina, Dalmatia and the coastal part of Mon-
tenegro. According to the epidemiological data,
in the territory of Serbia and Montenegro, 39
cases were reported in the period from 1991
to 2000. [5]. In Montenegro, as well as in the
surrounding region, the visceral form of leish-
maniasis is dominant. The first case of the dis-
ease was detected in the area of the town of
Bar, which is also the endemic focus of visceral
leishmaniasis [6]. The increase in the number
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of individuals infected by leishmaniasis pathogens occurs
due to the disturbance of the ecosystem, increasing density
of vectors and reservoirs of infection. Since 2005, one to
three cases have been registered per year [7].

In March 2010 the World Health Organization con-
vened a leishmaniasis expert panel, which emphasized
the need for updating the epidemiological data base of
this disease in order to plan appropriate control of leish-
maniasis [8].

OBJECTIVE

The aim of this study was to present results of epidemio-
logical surveillance of leishmaniasis in humans in Mon-
tenegro in the period from 1992 to 2013.

METHODS

The study was planned and conducted as a descriptive epi-
demiological study. The sample included patients of leish-
maniasis in Montenegro in the period from 1992 to 2013.

Pursuant to General Law on Prevention and Suppres-
sion of Contagious Diseases [9, 10], Law on Protection of
Population against Communicable Diseases [11], and Rule
Book on Reporting Communicable Diseases and Hospital
Infections [12], leishmaniasis is included in the list of dis-
eases which must be reported (report cards). The database
on occurrence of communicable diseases is kept by the
Centre for Control and Prevention of Diseases within the
Institute for Public Health of Montenegro. For the period
from 1945 to 1994 there are written reports on occurrence
of communicable diseases and since 1995 to present day
an electronic database has been used.

In our research, the source of data on the patients with
leishmaniasis in Montenegro from 1992 until 2013 were
the report cards from the database of the Centre for Con-
trol and Prevention of Diseases within the Institute for
Public Health of Montenegro, and the medical documen-
tation of the patients (gender, age, municipality and date
of birth).

Data on parasitological diagnosis were collected from
the Centre of Microbiology, the Institute for Public Health
of Montenegro. In this center, microbiological confirma-
tion of the disease, i.e. presence of parasites, was made
using microscopy techniques while the ELISA and indirect
Hemagglutination Assays were used to prove antibodies
against the pathogen.

The survey instrument was the incidence rate per
100,000 inhabitants, based on the census of Montenegro
for 1991, 2003 and 2011 [13].

The y-test was used to test the frequency of respon-
dents of different gender and age in the observed group
of patients. Material for the study was processed in the
computer program SPSS v.13.0 (SPSS Inc.) and Microsoft
Oftfice 2003.

RESULTS

In the period from 1992 to 2013, 66 people were affected
by leishmaniasis in Montenegro, out of which 65 (98%)
patients were diagnosed with visceral form of the disease,
and one patient had cutaneous leishmaniasis (infected in
1999, female, aged 36 years).

The average morbidity incidence rate for the above-
mentioned period was 0.48 per 100,000 inhabitants (range:
0 to 1.44). Slightly higher rates of incidence of the disease
were registered in the four-year period from 2001 to 2004
(0.96, 1.12, 1.44 and 1.12 per 100,000 inhabitants, respec-
tively) (Graph 1).

The distribution of patients according to gender indi-
cates that 40 (61%) men and 26 (39%) women (p<0.05)
were affected. The average incidence rate was 0.30 per
100,000 for men and 0.20 per 100,000 for women. The
average age was 15.61 £ 16.76 (range 0-62 years). The
highest average incidence rate was in the age group of zero
to seven years (3.50 per 100,000 population) and was sta-
tistically significantly higher than in all other age groups
(p<0.001 for all comparisons) (Graph 2).

The geographical distribution of patients with leish-
maniasis in Montenegro indicates that they are registered
in 11 out of total of 21 municipalities. The average inci-
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Graph 1. Incidence rate of leishmaniasis per 100,000 population, Mon-
tenegro, 1992-2013 (n=66)
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Graph 2. Average incidence rate of visceral leishmaniasis per 100,000
population depending on the age, Montenegro, 1992-2013 (n=66)
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Figure 1. Average incidence rate of leishmaniasis per 100,000 popula-
tion in municipalities, Montenegro, 1992-2013
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Graph 3. Seasonal distribution of leishmaniasis to the number of
patients, Montenegro, 1992-2013

dence rate of leishmaniasis is the highest in the coastal
region of Montenegro, with 2.39 per 100,000 inhabitants in
Ulcinj, and 1.69 per 100,000 inhabitants in Bar (Figure 1).

The number of new cases of leishmaniasis in relation
to the reporting period within the year is shown in Graph
3. Seasonal distribution of leishmaniasis indicates that the
disease occurs throughout the year with predominance
in late spring and summer. In the period from April to
October, the number of patients is 50, which represents
76% of all registered cases.

DISCUSSION

This study presents the results of epidemiological sur-
veillance of leishmaniasis in humans in the Republic of
Montenegro in the period from 1992 to 2013. A total of 66
persons were registered in the database of the Centre for
Control and Prevention of Diseases within the Institute for
Public Health of Montenegro. During this period, the vis-

ceral form of leishmaniasis was dominant and was present
in 65 (98%) patients, while one patient was diagnosed with
cutaneous leishmaniasis. Considering the fact that vectors
are the same for the both forms, it is unlikely that in the
former period only one person was affected by cutaneous
leishmaniasis. It is more probable that a lighter form of
the disease was in question and that these patients did not
contact a doctor, or, if they had contacted the Department
for Skin Disease, these patients were not registered. The
average incidence rate for the abovementioned period was
0.48 per 100,000 inhabitants. This is in accordance with
the low incidence rate of the disease that is characteristic
for the southern European countries, ranging from 0.02 to
0.49 per 100,000 inhabitants [14]. Low values of incidence
were also found in other countries in the region such as
Greece 0.36, Algeria 0.45, Spain 0.23 and France 0.24 [15,
16, 17].

Our study shows that a larger number of patients and a
higher rate of incidence (0.96 to 1.44 per 100,000 inhabit-
ants), were recorded in the four-year period from 2001 to
2004. Similarly, in neighboring Italy, in the period ranging
from 2000 to 2004, the annual number of cases reached
its peak and then began to decline. Similar results were
reported in Bulgaria, although the incidence rate of vis-
ceral leishmaniasis was low (0.06 per 100,000 inhabitants)
compared to other countries in the region [18, 19].

When it comes to the age of patients, the disease was
present in all age groups. The largest number of cases of
visceral leishmaniasis was recorded in children up to seven
years old (35 affected in total), with the highest average
incidence rate (3.5 per 100,000 inhabitants). The results
were similar in Bulgaria, Spain, Turkey and Malta [19-22].
The results of our study show that children are the most
vulnerable segment of the population due to a weaker
immune response. Contrary to our results, in Greece the
largest number of patients were over 14, and in Italy over
17 years of age [15, 18].

By analyzing the gender structure of the patients, high-
er morbidity was recorded in men (61%) than in women
(39%). A similar percentage ratio between the sexes was
obtained in Greece and Spain [15, 20]. Greater suscepti-
bility of men compared to women is due to men involve-
ment in different activities such as fishing, agriculture and
physical activities. However, other studies of this disease
show no difference in occurrence among men and women
within equal exposure [23, 24].

Our study shows that the highest average incidence
rates of visceral leishmaniasis for the reporting period
were in the municipalities of Ulcinj and Bar. In addition
to these two municipalities, patients were registered in
nine other out of 21 municipalities in Montenegro. In the
paper by Daki¢ et al. [5] it is shown that a great number of
patients affected by visceral leishmaniasis in Serbia in the
period from 2001 to 2007 had been previously on vacation
on the Montenegrin coast.

A seasonal variation of registered cases in Montenegro
in the period from 1992 to 2013 was associated with the
change of seasons. The disease occurs throughout the year,
but in the period from April to October, 76% of cases were
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registered. In Bulgaria, the majority were indigenous cases
infected in warmer months (June—October), and the first
clinical symptoms were recorded from October to January
[19]. In our study, the largest number of cases were regis-
tered in May and June. Considering the fact that the incu-
bation period lasts from two to 12 months, in Montenegro
the disease has either minimal or maximal incubation. As
the activity of vector is highest in the warm months, infec-
tion is possible either in early spring, in the case of shorter
incubation, or at the end of the warm season the previous
year, if the incubation is the longest.
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EnuaemunonoLuKko UcTpaxusare Najwmanujase y LipHoj lopu 1992-2013. roguHe

Catba MepeHuua', CBetnaHa JosaHoBuh? MeaH Joxuh?®, burbaHa Munnunh?, Hosak Jlakuhesuh®, boxupnapka Pakouesuh'

"MHcTuTyT 33 jaBHO 3ppaBrbe LipHe fope, Mogropuua, LipHa lopa;

2YHneep3uTet y beorpagy, Cromatonowwku dakyntet, Oferbetbe jaBHOT 3apae/ba, beorpag, Cpbuja;
3YHueepauTet y beorpagy, Cromatonowku dakyntet, Ofesberbe onwte 1 opanHe 6uoxemuje, beorpag, Cpbuja;
*YHuBep3uTeT y beorpagy, Cromatonowku pakyntet, Ogerbere ctatuctuke, beorpag, Cpbuja

SKnuHunuku ueHTap LipHe lope, Moaropuua, LipHa lopa

KPATAK CALIPXKA)

YBog O6osbetba 13a3BaHa NajLiMaHrjama Cy pacnpocTpatbeHa
LIMPOM CBETa 1 3HaYajaH Cy 30paBCTBEHM NPo6nem.

v papa Lumb paga je 6vo fa ce npeacTase pesyntati enu-
[eMMNOJTOLLKOT NCTPaXKMBakba NajliMaHmnja3e Ko Jbyn Ha NoA-
pyyjy LipHe lope y nepnogy 1992-2013. rognHe.

MeTope paga VicTpaxmBambe je NnaHMpaHO 1 peanv3oBaHo
Kao AecKpUNTVBHA eNUAEMIONOLLIKa CTyAmja. Y30paK NCTPaxm-
Bakba Cy UMHWUAM 06onenu o najlwmanujase y LipHoj lopu o
1992. no 2013. rognHe. 34paBCTBEHN U AeMorpadCku nogaLm
NPUKYMIbEHM Cy 13 MeAMLIMHCKE foKymeHTauwje. Kog cBux 06o-
nenux 6oNecT je MUKPOOMONOLLKY JOKa3aHa. 3a CTaTUCTUUKY
aHanusy pesyntaTta KopuwheH je x?-TecT, KOjuM je ucnuTaHa
3HauajHOCT CTOMa MHUMAEeHUMje.

Pe3ynTtaTtu Y HaBefleHOM nepuofy of NajlimaHujase je 060-
neno 66 oco6a (40 myLiKapaua 1 26 xeHa) cTapux o 62 ro-
AVHe (npoceyHo 15,61+16,76 rogmHa). Kop 65 (98%) 6onecHu-
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Ka AMjarHOCTMKOBaH je BUCLiepanHu o6nnKk oborbemba, a Kog
jenHor 6onecHMKa KOXHW TUN NajlMaHujase. MpoceyHa ctona
VHUMgeHumje 6vna je 0,48 o6onenux Ha 100.000 CTaHOBHKKa.
Hajsuwwa npoceuHa cTona nHUMaeHUmMje 6una je y y3pacty oo
cefam roamHa (3,50 Ha 100.000 ctaHOBHKKa). MpoceyHe cTone
VHUMAEHLMje NajliMaHuja3e C HajBULLOM BPeAHOCTM bune cy y
npuobasy LipHe lope, ook ce3oHcKa ancTpubyLja yKasyje Ha
TO fla ce 6onecT jaB/ba TOKOM Liene roguHe ¢ npefjoMuHaLnjom
C Kpaja nponeha 1 Ha neto.

3aksbyyak Hawe ncrpaxuamse je nokasano aa je LipHa lopa
Meby fpaBaMa C HUCKOM CTOMOM MHUUAeHUMje oboneBarba
of najlwmanujase. Minak, 36or NOHOBHOT NojaBsbuBatba oBe 60-
nectn y MeputepaHckom 6aceHy 1 3Hauaja 3a HapofHo 3apa-
BJbe, MOTPEOHO je CBEOOYXBATHO NCTPaXKMBatbe EKOMOLLKIX 1
enuaemMnonoLKmX OAnvKa najlimaHujase, ykibyuyjyhu 6omu
MOHUTOPUHT 1 CUCTEM perncTpauuje.

KrbyuHe peun: najlumaHujasa; nHumaeHumja; Lipsa lopa
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