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Abstract
Background: Visceral leishmaniasis (VL) as one of the most important human

parasitic disease is endemic in some parts of Iran. Several cases of VL have been
reported recently in the Ilam Province. The current study aimed to assess the present status of human VL in the region.
Methods: A random cluster sampling method was used to collect 456 serums
samples from the children up to 12 years of age and 10% of adults living in urban
and rural areas of the province. All the collected serum samples were tested by direct agglutination test (DAT) to detect anti- Leishmania infantum antibodies.
Results: Of the examined 456 serum samples with direct agglutination test (DAT),
only 21 (0.43%) sera showed anti- Leishmania antibodies at titers 1:400 and higher.
Distribution of anti- Leishmania antibodies titers were: 1:400(n=4), 1:800(n=11),
1:1600(n=3), 1:3200(n=1), and 1:6400(n=1). Individuals with titers ≥1:3200
showed clinical signs and symptoms such as fever and splenomegaly. The highest
and lowest seropositivity were observed in the age groups of 5–9 and >15 years
old, respectively. There were no significant difference between the rate of seropositivity in males and females.
Conclusion: VL with a low prevalence circulates in some parts of Ilam province,
particularly in the southern parts. Complementary studies should be needed to find
animal reservoir hosts and vectors. Furthermore, health systems and physicians
should pay particular attention to the disease.
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Introduction

L

eishmaniasis, a parasitic disease of the
reticuloendothelial system, is extremely
significant in health systems. The flagellate protozoan responsible for the disease
belongs to the order Kinetoplastidae, family
Trypanosomatidae, and genus Leishmania.
Leishmaniasis is endemic in Iran and is reported from 80 countries across the world.
The disease is caused by more than 20 species
of Leishmania and transmitted by nearly 30
species of sand flies species (Phlebotomus) (1).
The disease presents four clinical syndromes,
namely cutaneous leishmaniasis, mucocutaneous leishmaniasis (Espondia), visceral leishmaniasis (VL or kala-azar), and post kala-azar
dermal leishmaniasis (PKDL) (2-4).
VL is a fatal systemic disease, which is
caused by a L. donovani complex. There are
two types of VL, which differ in their transmission characteristics: zoonotic visceral
leishmaniasis (ZVL) is transmitted from animal to vector to human and anthroponotic
visceral leishmaniasis (AVL) is transmitted
from human to vector to human (3, 5).
Annually, 500,000 new cases and 50,000
deaths are reported from the disease worldwide (6). VL mainly occurs in six countries:
India, Nepal, Bangladesh, Sudan, Ethiopia,
and Brazil (7). A severe epidemic occurred in
southern Sudan, with 100,000 deaths in a
population of 280,000 people, from 1984 to
1994 (4, 8).
Kala-azar or VL, a Mediterranean disease
widespread in Iran, is caused by L. infantum (9),
the vector is Phlebotomous, and domestic dogs
and wild canines are the major animal reservoirs host of VL in Iran (3, 10, 11). Rodents
infected with L. infantum have also been reported in Meshkinshahr district, Iran (12).
In addition, VL is endemic in some parts of
Iran such as Ardebil, Fars, and East Azerbai-
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jan, Bushehr, Kerman, Qum and North
Khorasan and is sporadic in some other areas.
Most infections are seen in children, with fever, enlarged spleen and liver, and blood loss
in all cells and can be fatal because of internal
bleeding or secondary infections (3).
Based on the above findings about the prevalence of L. infantum and reports of cases of
VL, two 17 year–old-boys with splenomegaly
and seropositivity, in the Ilam Province six
months ago, and lack of studies on the disease
we decided to determine the prevalence of VL
in this region for the first time.

Materials and Methods
Geographical area

Ilam Province is situated in the cold mountainous region of Iran at a height of 1,319 meters (4,330 ft) above sea level. It is located in
the west of Iran at latitude of 33° 38´ north
and longitude of 46° 26´ east. Although this
province is surrounded by mountains, its climate is also affected by deserts from the west
and the south. This region presents a highly
variable annual weather profile. Heavy showers or snow in the winter and dusty, brutally
hot, dry weather in the summer are common
for this region. The climate is classed under
the Köppen climate classification as a Mediterranean climate (Csa) but the seasonal variation in temperature is much greater than usual
for this type of climate. This province has 7
counties (Fig. 1) and most of people have rural life. The local population is employed in
agriculture and animal husbandry and dog
plays a major role in protecting animals. According to the Census, statistical center of Iran,
Ilam Province's population in 2006 was equal
to 545,787.
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Fig. 1: Situation and counties of Ilam Province in west of Iran. A (Abdanan), De (Dehloran), M (Mehran),
Dareshahr, ShCh (Shirvanchardavol), I (Ilam), E (Eivan). Mehran, Abdanan, Dareshahr and Dehloran, areas
are known as positive area for visceral leishmaniasis in this present study

Sampling methods and target groups

This descriptive cross-sectional study was
carried out in the Mehran, Dehloran, Abdanan,
and Dareshahr counties (Fig. 1), and multi
stage clustering random method was used for
sampling. From collected samples, 261 people
had urban and 195 people had rural life. Subjects were primarily children aged 12 or under,
while 10 percent were adult residents. The
number of samples obtained was at a prevalence of 5%, confidence interval of 95% and
coefficient error of 2%.
Using a sterile syringe, 2 ml of venous blood
of each individual was collected and were
transferred to the laboratory at the Ilam University of Medical Sciences, centrifuged for 5
minutes at 5000 rpm and serum was separated.
After separation, the serum samples were kept
in the freezer at -20 °C until testing. DAT was
performed at the School of Public Health at
Tehran University of Medical Sciences.
Sera were diluted 1:10 to 1:3200 into a dilution fluid (0.9% saline and 0.78% 2mercaptoethanol) and poured in the V form
96 well plates containing the Iranian strain of
VL antigens (L. infantum MCAN/IR/07/
Moheb-gh). The results were read after 18 to
24 h of incubation in a wet chamber, at room
temperature. Cut off point of 1:3200 or higher
were considered positive.
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Data were analyzed using SPSS software and
significance test was examined using the chisquare test at P<.05.

Results
The names of districts and the number of
samples that tested positive for antibodies
against L. infantum are presented in Fig. 2,
while the age and gender distribution of samples are listed in Table 1. Frequency of antiLeishmania antibodies titers with DAT according to the age groups can be seen in Table 2.
Of the 456 blood samples of subjects who
were studied using the DAT test, 43 percent
were positive for the anti-Leishmania antibodies. Thus, five subjects presented a titre of
1:400, 11 had a titer of 1:800, three patients
had a titer of 1:1600, one had a titer of 1:3200
and one had a titer of 1:6400. People with titers of 1:3200 and 1:6400 had fever and splenomegaly. There was no significant difference
between age group and the rate of seropositivity. Except one person from villages of
Abdanan City, all of seropositive samples had
urban life. The highest and lowest seroprevalence was observed in the age groups of 5–9
and >15 years old, respectively; however, gender did not influence the rate of seropositivity.
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Fig. 2: Study districts for detection of
seroprevalence of human VL infection in
Ilam province using DAT test at titer of
1/400 to 1/6400

Table 1: Distribution of studied population for seroprevalence of human Leishmania infantum infection by
gender and age groups in Ilam Province in 2013
Age
Groups (yr)
0-4
6-9
10-15
>15
Total

Male
No. of Sera Percent
40
58.3
124
57.6
61
57
33
53.2
258
56.57

Female
No. of Sera
%
32
41.7
91
42.4
46
43
29
46.8
198
43.42

Total
No. of Sera
72
215
107
62
456

%
15.7
47.14
23.46
13.6
100

Table 2: Seroprevalence of human Leishmania infantum infection by direct agglutination test with anti-L. infantum antibodies by age groups in Ilam Province in 2012
Age
groups(yr)
0-4
6-9
10-15
>15
Total

No. of
Sera
72
215
107
62
456

1:400
1
4
1
0
5

Antibody Titers
1:800 1:1600
1:3200
1
0
0
6
4
1
1
1
0
0
0
0
11
3
1

Discussion
The present epidemiological study on kalaazar carried out in Ilam Province for the first
time and obtained significant results. The results of this study revealed that VL could be
circulated in Ilam, particularly in the south of
the region.
Various seroepidemiological studies within
Iran and outside have been conducted on humans and dogs, and different results have
been obtained. Findings of current study are
consistent with those of other studies on human in other parts of Iran. For example, in the
study of human visceral leishmaniasis in KerAvailable at: http://ijpa.tums.ac.ir

1:6400
0
0
0
1
1

Total
2
15
3
1
21

manshah Province, of the 1622 serum samples
that were tested by DAT, six cases (0.33%)
were positive (13). In addition, in a seroepidemiological study of visceral leishmaniasis
using DAT in Bojnord City, North Khorasan
Province, of the 1608 blood samples tested 38
subjects (2.36%) had a titer of 1:800 and only
nine patients (0.56%) had a titer of 1:3200 (14).
Moreover, in another study in Boyer-Ahmad
City, 1628 blood samples from children 10
years were examined with DAT test and 50
cases of anti-visceral leishmaniasis antibodies
were reported (15). The results of the above
studies are different from the results of our
present study and do not follow the same pat59
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tern. A possible explanation for these results
may be due to different geographical conditions of Ilam, Kermanshah, and Bojnurd.
Several studies have also been conducted
outside Iran. In a seroepidemiological study of
visceral leishmaniasis in Basra (Iraq), the
neighboring province of Ilam, 146 suspected
cases were studied; 124 patients (84.9%) tested
positive on bone marrow examination, 132
(91.1%) with the DAT test, and 3 (2%) with
immunochromatography test. In Iraq, L. infantum is another highly prevalent agent of visceral leishmaniasis, possibly due to the high
density of stray dogs and wild carnivores that
act as a reservoir of the agent (16). In a study
of the prevalence of visceral leishmaniasis in
an endemic area in Mallorca (Spain), 100 dogs
were studied. The clinical signs of canine
Leishmania antibodies were examined and an
infection rate of 26% was reported (17). A
seroepidemiological study of canine visceral
leishmaniasis in Iran identified that 14.2% of
dogs in the endemic areas (North West 18.2%,
Center 12.3%, South West 4.4%) had anti-L.
infantum antibodies (18). According to report
by Avizhe about the prevalence of visceral
leishmaniasis in dogs in urban and rural areas
of Ahvaz using DAT test, 2.6% of urban dogs
and 16.3% of rural dogs have been infected
with VL (19). Khanmohammadi reported that
the incidence of serum visceral leishmaniasis,
among 384 dogs that were selected randomly
from 30 villages of Sarab, is 9.1% (20). In a
study for VL carried out in Spanish cats (233
cats), seropositivity was reported 1.23% (3/
233) (17).
On examining the results of the studies conducted on dogs, we noticed that the prevalence of antibodies against canine visceral
leishmaniasis is very different in each area.
Outbreak of visceral leishmaniasis, in addition
to dogs and wild carnivores, is related to other
factors such as single-carrier frequency, sand
flies lost, the temperature and humidity, pets,
protection of individuals against sand fly bites,
the type of home, and lifestyle. Poorly built
homes are more easily infected by sand flies
60

and are ideal sites for insects' reproduction.
Thus, differences in the prevalence appear
naturally in various areas.

Conclusion
Visceral leishmaniasis could potentially be an
important health problem in Ilam. However,
further research and development on
healthcare facilities, medical and diagnostic
methods are essential to evaluate the extent of
the disease in the region.
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