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Abstract 
Background: We aimed to investigate the epidemiological, clinical and paraclinical aspects of Visceral Leish-
maniasis in Ardabil Province, from 1986 to 2018.  
Methods: The disease has been diagnosed by a serological validate test as Direct Agglutination Test, parasito-
logical methods, and clinical manifestations. The data were collected and then analyzed. 
Results: Overall, 2824 out of 69007cases (4.1%) had anti-Leishmania antibodies at titers≥1:3200. The majority 
of VL cases belonged to Meshkin-Shahr, and then Germi County. The percentages of both male and female 
cases were 52.8 % and 46.6%, respectively. Approximately 78.1% of cases were less than 5 yr old. The high 
incidence rate of the disease was recorded in the years 1987 and 2003. 48.6%, 3.2%, and 1.9% of the patients 
had low titer (1:3200), high titer (1:102400), and suspicious titer (1:1600), respectively. Out of 1200 bone mar-
row aspiration, 23% were positive, and 77% were negative. Fever, paleness, and hepatosplenomegaly were the 
main symptoms in patients. Moreover, abdominal swelling, edema, weight loss, lymphadenopathy and jaundice 
were some other symptoms in the patients. Among biochemistry factors, the levels of aspartate aminotransfer-
ase, alanine aminotransferase, lactate dehydrogenase, triglyceride and cholesterol have been increased. The 
death rate was estimated to be 2.8%, mainly related to the Ardabil and Germi cases.  
Conclusion: Kala-Azar is still one of the most important infectious diseases in Ardabil Province, and is re-
sponsible for considerable death rate in infants. More attention should be done to parasite control and early 
diagnosis. 
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Introduction 
 
Leishmaniases are a group of zoonotic infectious 
diseases caused by the Leishmania genus, which is 
an obligate intracellular parasitic protozoon. Over 
20 Leishmania species, known to be infective to 
humans, cause different clinical effects; self-
limited cutaneous lesions to most severe systemic 
visceral form among them, known as Kala-Azar. 
Overall, 700000 to 1 million new cases and some 
26000 to 65000 deaths occur annually due to VL 
infection. In 2017, 98 countries reported endemic 
for leishmaniasis; however, over 90% of global 
VL cases were recorded in seven countries, in-
cluding: Brazil, Kenya, Somalia, India, Ethiopia, 
Sudan and South Sudan (1). Iran is one of the 
endemic countries for zoonotic, and anthropono-
tic cutaneous leishmaniasis (CL) and zoonotic 
visceral leishmaniasis (VL). The main reservoir 
host of VL in Iran is dogs, though cats are con-
sidered as the main reservoir in feline VL (2,3). 
Since the reservoirs are mostly in villages, VL is 
more common in rural than urban areas (4). 
In the Mediterranean Basin, especially in Iran, L. 
infantum is the agent of VL, which can lead to the 
infants’ infection and consequence fatality in case 
untreated. L.donovani is the agent of anthropono-
tic VL, not reported in Iran, although reported in 
vectors (5) VL has been recorded sporadically 
across the country; however, East Azerbaijan and 
Ardabil in the northwest, Fars in the south, 

Lorestan in the west, Khuzestan in the south-
west, and North Khorasan in the northeast are 
the main infected regions (4, 5-7). The clinical 
symptoms of VL are different in each patient, 
which in turn differ from asymptomatic to re-
stricted infection and lethal forms (8,9). 
The control of the disease is based on epidemio-
logical figures in endemic cities, identified by par-
asite strain, clinical form, and environmental par-
asite distribution (8, 10).  
The main purpose of this study was to clarify the 
epidemiological condition, clinical and paraclini-
cal features of VL in Ardabil as one of the main 
infected regions in Iran during 1985-2018. 

 

Materials and Methods 
 
The study area, data accessibility and analy-
sis 
Ardabil Province is located in a prairie with the 
same name, between Talesh and Sabalan Moun-
tains in the northwest of Iran. The center of the 
province is Ardabil City, and according to the 
latest administrative divisions, it includes 10 cities 
(Ardabil, Bilasavar, Parsabad, Aslandoz, 
Khalkhal, Sareyn, Givi, Nir, Namin and Meshkin- 
Shahr) (Fig.1). 

 

 
 

Fig. 1: The Geographical location of Ardabil Province in Iran map and its cities 
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In the present retrospective study, the data over 
three decades, from 1985 to 2018, were collected 
from the Disease Management Center of Ardabil 
University of Medical Sciences, Ministry of 
Health Communicable Disease Unit, Leishmania 
laboratories, and Hospital records. In the present 
research, the following factors as laboratory (se-
rological and parasitological), demographic (age 
and gender), geographical (place of residence and 
season) and sampling (active or passive) were 
considered. The hematological and biochemical 
parameters, including White Blood Cell (WBC), 
Hematocrit (HCT), Hemoglobin (HB), Platelet 
(PLT), Reticulocyte count (RETIC%), Pro-
thrombin time (PT), Partial Thromboplastin time 
(PTT), Erythrocyte Sedimentation Rate (ESR), C 
Reactive protein (CRP), Blood sugar (BS), Blood 
urea nitrogen (BUN), Creatinine (Cr), Triglycer-
ide (TG), Cholesterol (CHOL), High-density lip-
oprotein (HDL), Low- density lipoprotein (LDL), 
Alanine transaminase (ALT), Aspartate transami-
nase (AST), Alkaline phosphatase (ALP), Lactate 
dehydrogenase (LDH), Bilirubin total (BILI T), 
Bilirubin direct (BILI D), Albumin (Alb), Albu-
min/Globulin (Alb/Glb), Sodium (Na), Potassi-
um (K), Calcium (Ca), and Phosphor (P) were 
surveyed.  
The data analysis was performed using Microsoft 
Excel 2013 and SPSS software (ver. 26.0, Chica-
go, IL, USA). P-value of <0.05 was considered as 
significant for the evaluation in descriptive statis-
tics and Chi-square tests. 
 

Results 
 
Epidemiological findings of the VL cases 
Over the years between 1985 and 2018, 69007 
samples were screened for Kala-Azar in Ardabil 
Province, Iran. Overall, 2824 samples were posi-
tive and confirmed by serological or parasitologi-
cal tests. The highest number of samples and cas-

es were recorded in Meshkin-Shahr, Germi, and 
then Ardabil with seroprevalence of 65%, 31% 
and 3.5%, respectively. During 2014-2018, 13 
further cases (0.46%) were reported in Parsabad 
County. The average seroprevalence of the dis-
ease was calculated to be 4.1% over 1985-2018. 
The highest seroprevalence of VL was observed 
in the years of 1990 and 1991, while the lowest 
was recorded in 2013 (Table 1). Approximately 
85% of cases were from rural areas. The highest 
reports in urban regions were related to Ardabil 
City (38%). The percent of active and passive 
samples were 60.4% and 39.6%, respectively. The 
highest rate of active sampling was from Moghan 
and Meshkin-Shahr. No active sampling was re-
ported in Ardabil City so far, and all of the cases 
were related to the hospitalized patients (Table 
2).  
Out of 2824 VL cases, 1628 (58%) were male, 
and 1196 (42%) were female. In Meshkin-Shahr 
and Germi, most cases were males; however, in 
Parsabad, all cases were females except one case. 
Regarding to the age aspect, 26.14% of the pa-
tients were under 1-year-old, while 51.99% were 
1- 5 yr old. The monthly distribution of the dis-
ease showed that the most distribution records 
were in February, then in Apr and Oct. However, 
the lowest incidence of VL was recorded in Jun 
and July. Since the population census of the con-
sidered areas was not recorded exactly in the 
years during 1985-2000, and those data were not 
reliable, the incidence of the disease was calculat-
ed after 2000. The annual average incidence of 
VL was 0.63 per 10,000. As shown in Fig. 2, the 
number of VL cases increased during 1985-1998; 
however, it declined except in 2002. The peak 
incidence of VL was observed in 2004 with 2.41 
cases per 10,000. 
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Table 1: The distribution of approved VL cases in Ardabil Province during 1985-2018 

 
City 
 
 
Year 

Total 
No cases/No 

DAT (+)/Percent 
(%) 

Pars Abad 
No cases/No 

DAT 
(+)/Percent (%) 

Moghan District 
(Bila savar, Germi) 
No cases/No DAT 

(+)/Percent (%) 

Meshkin- Shahr 
No cases/No 

DAT (+)/Percent 
(%) 

Ardabil 
No cases/No 

DAT 
(+)/Percent (%) 

1985-86 2855/109/(3.81) 0/0/(17) 1300/10/(9.2) 1555/99/(90.8) 0/0/(17) 
1987 3120/183/(5.86) 0/0/(17) 1520/24/(13.1) 1600/159/(86.9) 0/0/(17) 
1988 2872/218/(7.59) 0/0/(17) 958/27/(12.4) 1259/190/(87.1) 655/1/(0.5) 
1989 3227/199/(6.14) 0/0/(17) 1120/52/(26.3) 1440/145/(72.8) 667/(2/1) 

1990 3925/372/(9.47) 0/0/(17) 1455/166/(44.6) 1785/198/(53.2) 685/8/(2.2) 

1991 2910/410/(14) 0/0/(17) 1150/168/(41) 1240/230/(56.3) 520/11/(2.7) 

1992 3300/227/(6.87) 0/0/(17) 1600/105/(46.2) 1200/115/(50.7) 500/7/(3.1) 

1993 2253/128/(5.68) 0/0/(17) 955/56/(43.7) 920/70/(54.7) 378/2/(1.6) 

1994 2069/88/(4.25) 0/0/(17) 820/22/(25) 960/65/(73.9) 289/1/)1.1( 

1995 2166/72/(3.32) 0/0/(17) 987/25/(34.7) 969/45/(62.5) 210/2/)2.8( 

1996 1944/66/(3.39) 0/0/(17) 910/29/(43.9) 845/35/(53.1) 189/2/)3( 

1997 1984/59/(2.97) 0/0/(17) 977/9/(15.3) 829/47/(79.7) 178/3/)5( 

1998 1979/111/(5.32) 0/0/(17) 820/29/(26.1) 990/78/(70.3) 169/4/)3.6( 

1999 2048/111/(5.41) 0/0/(17) 950/47/(42.3) 920/61/(55) 178/3/)2.7( 

2000 2164/45/(2.13) 0/0/(17) 955/4/(8.9) 1020/40/(88.9) 189/1/)2.2( 

2001 2047/81/(3.95) 0/0/(17) 966/37/(45.6) 889/42/(51.9) 192/2/)2.5( 

2002 2069/77/(3.72) 0/0/(17) 929/12/(15.6) 950/51/(66.2) 190/14/)18.2( 

2003 1961/32/(1.63) 0/0/(17) 901/1/(3.1) 880/28/(87.5) 180/3/(9.4) 

2004 2164/50/(2.31) 0/0/(17) 972/17/(34) 970/22/(44) 222/11/(22) 

2005 1966/20/(1.02) 0/0/(17) 897/3/(15) 810/17/(85) 259/0/(17) 

2006 1897/14/(0.74) 0/0/(17) 898/2/(14.3) 820/11/(78.6) 179/1/(7.1) 

2007 1666/16/(0.96) 0/0/(17) 610/3/(18.8) 900/11/(68.7) 156/2/(12.5) 
2008 1731/25/(1.44) 0/0/(17) 622/13/(52) 930/10/(40) 179/2/(8) 

2009 1811/25/(1.38) 0/0/(17) 672/4/(16) 855/20/(80) 284/1/(4) 

2010 1623/14/(0.86) 0/0/(17) 466/2/(14.3) 902/10/(71.4) 255/2/(14.3) 

2011 1598/12/(0.75) 0/0/(17) 519/2/(16.65) 837/8/(66.7) 242/2/(16.65) 

2012 1761/9/(0.51) 0/0/(17) 629/1/(11.1 867/7/(77.8) 265/1/(11.1) 

2013 1742/3/(0.17) 0/0/(17) 759/1/(33.3) 735/2/(66.7) 248/0/(17) 
2014 1513/9/(0.56) 12/2/(22.2) 684/2/(22.2) 655/4/(44.5) 162/1/(11.1) 

2015 1206/9/(0.75) 15/3/(33.3) 457/0/(17) 559/4/(44.5) 175/2/(22.2) 

2016 1313/14/(1.06) 10/4/(28.6) 498/0/(17) 618/4/(28.6) 187/6/(42.8) 
2017 1051/8/(0.75) 5/2/(25) 355/0/(17) 539/3/(37.5) 152/3/(37.5) 
2018 1072/8/(0.78) 12/2/(25) 458/2/(25) 436/4/(50) 166/0/(17) 

Total 69007/2824/(4.1) 54/13/(0.46) 28769/876(31) 31684/1835/(65) 8500/100/(3.53) 

 
 
 
 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 51, No.8, Aug 2022, pp.1875-1885  

1879                                                                                                     Available at:    http://ijph.tums.ac.ir 

Table 2: The frequency of VL according to DAT titer, gender, sampling type, and location distribution in Ardabil 
Province during 1985-2018 

 
City 
 

 
Year 

Total 
No cases/No 
DAT (+)/Percent 
(%) 

Pars Abad 
No cases/No 
DAT 
(+)/Percent (%) 

Moghan District 
(Bila savar, Germi) 
No cases/No DAT 
(+)/Percent (%) 

Meshkin- Shahr 
No cases/No 
DAT (+)/Percent 
(%) 

Ardabil 
No cases/No 
DAT 
(+)/Percent (%) 

1985-86 2855/109/(3.81) 0/0/(17) 1300/10/(9.2) 1555/99/(90.8) 0/0/(17) 

1987 3120/183/(5.86) 0/0/(17) 1520/24/(13.1) 1600/159/(86.9) 0/0/(17) 

1988 2872/218/(7.59) 0/0/(17) 958/27/(12.4) 1259/190/(87.1) 655/1/(0.5) 

1989 3227/199/(6.14) 0/0/(17) 1120/52/(26.3) 1440/145/(72.8) 667/(2/1) 
1990 3925/372/(9.47) 0/0/(17) 1455/166/(44.6) 1785/198/(53.2) 685/8/(2.2) 
1991 2910/410/(14) 0/0/(17) 1150/168/(41) 1240/230/(56.3) 520/11/(2.7) 
1992 3300/227/(6.87) 0/0/(17) 1600/105/(46.2) 1200/115/(50.7) 500/7/(3.1) 
1993 2253/128/(5.68) 0/0/(17) 955/56/(43.7) 920/70/(54.7) 378/2/(1.6) 
1994 2069/88/(4.25) 0/0/(17) 820/22/(25) 960/65/(73.9) 289/1/)1.1( 
1995 2166/72/(3.32) 0/0/(17) 987/25/(34.7) 969/45/(62.5) 210/2/)2.8( 
1996 1944/66/(3.39) 0/0/(17) 910/29/(43.9) 845/35/(53.1) 189/2/)3( 
1997 1984/59/(2.97) 0/0/(17) 977/9/(15.3) 829/47/(79.7) 178/3/)5( 
1998 1979/111/(5.32) 0/0/(17) 820/29/(26.1) 990/78/(70.3) 169/4/)3.6( 
1999 2048/111/(5.41) 0/0/(17) 950/47/(42.3) 920/61/(55) 178/3/)2.7( 
2000 2164/45/(2.13) 0/0/(17) 955/4/(8.9) 1020/40/(88.9) 189/1/)2.2( 
2001 2047/81/(3.95) 0/0/(17) 966/37/(45.6) 889/42/(51.9) 192/2/)2.5( 
2002 2069/77/(3.72) 0/0/(17) 929/12/(15.6) 950/51/(66.2) 190/14/)18.2( 
2003 1961/32/(1.63) 0/0/(17) 901/1/(3.1) 880/28/(87.5) 180/3/(9.4) 
2004 2164/50/(2.31) 0/0/(17) 972/17/(34) 970/22/(44) 222/11/(22) 
2005 1966/20/(1.02) 0/0/(17) 897/3/(15) 810/17/(85) 259/0/(17) 
2006 1897/14/(0.74) 0/0/(17) 898/2/(14.3) 820/11/(78.6) 179/1/(7.1) 
2007 1666/16/(0.96) 0/0/(17) 610/3/(18.8) 900/11/(68.7) 156/2/(12.5) 
2008 1731/25/(1.44) 0/0/(17) 622/13/(52) 930/10/(40) 179/2/(8) 
2009 1811/25/(1.38) 0/0/(17) 672/4/(16) 855/20/(80) 284/1/(4) 
2010 1623/14/(0.86) 0/0/(17) 466/2/(14.3) 902/10/(71.4) 255/2/(14.3) 
2011 1598/12/(0.75) 0/0/(17) 519/2/(16.65) 837/8/(66.7) 242/2/(16.65) 
2012 1761/9/(0.51) 0/0/(17) 629/1/(11.1 867/7/(77.8) 265/1/(11.1) 
2013 1742/3/(0.17) 0/0/(17) 759/1/(33.3) 735/2/(66.7) 248/0/(17) 
2014 1513/9/(0.56) 12/2/(22.2) 684/2/(22.2) 655/4/(44.5) 162/1/(11.1) 
2015 1206/9/(0.75) 15/3/(33.3) 457/0/(17) 559/4/(44.5) 175/2/(22.2) 
2016 1313/14/(1.06) 10/4/(28.6) 498/0/(17) 618/4/(28.6) 187/6/(42.8) 
2017 1051/8/(0.75) 5/2/(25) 355/0/(17) 539/3/(37.5) 152/3/(37.5) 
2018 1072/8/(0.78) 12/2/(25) 458/2/(25) 436/4/(50) 166/0/(17) 
Total 69007/2824/(4.1) 54/13/(0.46) 28769/876(31) 31684/1835/(65) 8500/100/(3.53) 

 
 

 
Fig. 2: The incidence of VL cases per 10 000 humans, 1985-2018, Ardabil Province 
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Serological and Clinical findings of the VL 
cases 
In the present study, DAT was positive with a 
lowest titer (titer of 1:3200), highest titer (titer of 
1:102400) and suspicious titer (1:1600) in 48.6%, 
3.2% and 1.9% of the cases respectively. These 
cases became positive after 2-3 wk with a titer of 
1:3200. Out of 1200 cases with an aspiration of 
bone marrow, 277 cases (23%) were positive, and 
77% were negative (Table 2).  

The clinical symptoms, such as fever (92.3%), 
paleness (90%), hepatosplenomegaly (78.9%), 
anemia (67%), abdominal swelling (59%) and 
edema (46%) were the most observed signs in the 
studied patients. The splenomegaly and spleno-
megaly were individually seen in 47% and 17% of 
the patients, respectively (Fig. 3). The statistical 
analysis revealed that there is a positive relation-
ship between DAT titer and clinical signs 
(P=0.004). 

 

 
 

Fig. 3: The clinical signs (%) of VL patients in Ardabil Province during 1985-2018 
 

  
Hematological and biochemical findings of 
the VL patients 
In the present study, hematological parameters 
including WBC, HCT, HB, PLT, RETIC%, PT, 
PTT and ESR were collected. CRP as an essential 
inflammation factor was considered in this sec-
tion of the study.  
As shown in Fig.4, the results revealed abnormal 
levels of HCT, HB and WBC in 59% of the pa-
tients (53% with decreased and 6% with in-

creased). Thrombocytopenia was observed in 
70% of the patients, while thrombocytosis was 
reported in 5% of them. Furthermore, 52% and 
60% of the considered cases showed abnormal 
PT and PTT results, respectively. In peripheral 
blood smear of the patients, lymphocytosis, neu-
tropenia, anisocytosis, poikilocytosis, polychro-
masia, and tear-drop cells were also recorded 
(Data not shown). 
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Fig. 4: Hematological features (%) of VL patients in Ardabil Province during 1985-2018. 
WBC: White Blood Count, HCT: Hematocrit, HB: Hemoglobin, PLT: Platelet, RETIC (%): Retic Count, 
PT: Prothrombin time, PTT: Partial thromboplastin time, ESR: erythrocyte sedimentation rate, CRP: C 

Reactive Protein 

 
The biochemical analysis showed that the levels 
of liver enzymes, AST and ALT, were abnormal 
in 79% and 45% of the cases, respectively. The 
level of LDH was abnormal in 47% of the VL-
infected cases (Fig.5). 
The highest death rate (~3%) was recorded in 
Ardabil and Germi Cities (Data not shown). 

There was statistical association between clinical 
symptoms like splenomegaly (P=0.003), hepato-
megaly (P=0.004), hematological parameters like 
WBC (P=0.001), PT (P=0.001), PLT (P=0.001), 
biochemical parameters like LDH (P=0.001) and 
Bilirubin (P=0.003) with titer of DAT. 

 
 

 
 

Fig. 5: Biochemical features (%) of VL patients in Ardabil Province during 1985-2018. 
BS: Blood Sugar, BUN: Blood Urea Nitrogen, Cr: Creatinine, TG: Triglyceride, CHOL: Cholesterol, HDL: High-

density lipoprotein, LDL: Low- density lipoprotein, ALT: Alanine transaminase, AST: Aspartate transaminase, ALP: 
Alkaline phosphatase, LDH: Lactate dehydrogenase, BILI T: Bilirubin total, BILI D: Bilirubin direct, Alb: Albumin, 

Alb/Glb: Albumin/Globulin, Na: Sodium, K: Potassium, Ca: Calcium, P: Phosphor 
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Discussion 
 
During 1985-2018, 2824 cases of VL were rec-
orded in Ardabil Province. According to the pre-
vious studies (6, 7, 8), the disease in Ardabil 
Province was mainly spread in Meshkin-Shahr 
and Germi. In the present study, Ardabil was 
found as the main infected City after Meshkin-
Shahr from 2009 to 2018. Parsabad is estimated 
to be another focus of VL infection in the future. 
It is the border of Armenia and Azerbaijan, 
which are the main focus for humans, canine VL 
and vectors (6, 11). Furthermore, the increased 
travel to Azerbaijan and Armenia countries was 
an important factor in the distribution of this dis-
ease in the studied areas.  
According to the current study, two incidence 
courses were observed: From 1985 to 2012, 
Meshkin-Shahr had the highest incidence rate; 
however, from 2013 to 2018, Ardabil had the 
highest incidence. Additionally, the new foci were 
observed (12). In this study, four positive cases 
were reported in Namin, a city located in the west 
of Ardabil (Data not shown). These patients were 
hospitalized in Ardabil, and medical history rep-
resented that they commute to the endemic areas 
such as Meshkin-Shahr. However, the recent sit-
uational survey of VL showed that Namin has 
been considered as a new endemic area (12). Se-
roprevalence of VL varies up to 1%-25% in dif-
ferent areas of Iran (13, 14). The seroprevalence 
of VL was reported to be 5.1% in 2012 in Arda-
bil Province; however, the present study con-
firmed that this figure decreased by 1% (6). Oth-
er retrospective studies also indicated that VL has 
been recorded in other regions of Iran, including 
Shiraz, Bushehr, and East Azerbaijan (4, 6, 8, 15).  
During 1986-2009, the rate of disease was more 
in males than females; however, this rate was 
equal in both genders in the years between 2010 
and 2018. The possible reasons for this issue are 
1) the increased population of females in the 
studied areas and 2) the raised parental awareness 
and sensitivity about the female gender. In Iran 

and some other countries, the sex ratio of VL 
was reported 2:1 (M: F)(9,16).  
Analysis of the data showed that approximately 
80% of VL cases were 1 to 5-year-old. This is 
probably related to 1) the great effect of disease 
agent (L.infantum) on infants, 2) the immunity 
condition of infants and their different immune 
responses, and iii) the easy accessibility of their 
body to sandfly bites. It is valuable to consider 
that L. major or L. tropica has been recently rec-
orded in the south and central regions of Iran (5). 
The dominant clinical signs of VL in this study 
were nocturnal fever, hepatosplenomegaly, pale-
ness, and weakness. Moreover, anemia, leukope-
nia with lymphocytosis, leukocytosis, and throm-
bocytopenia were also observed in some cases. 
Most VL patients had anisocytosis, poikilocytosis, 
polychromasia, and teardrop cells in their periph-
eral blood smears. The studies in the northwest 
of Iran also reported some of these clinical signs 
and hematological disorders (17,18). Anemia and 
consequently splenomegaly is the result of red 
blood cell disruption in an enlarged spleen, hyper 
splenic, hemolysis, and immune complex for-
mation. The study on iron kinetic, lifetime of red 
blood cells, and survival evaluation prove that 
hemolysis is the main cause of anemia in VL (19). 
The reticuloendothelial systems, especially spleen, 
are reservoirs for the infected cells in VL, there-
fore, splenomegaly, and hepatomegaly in VL pa-
tients are the result of large masses of parasite 
residence in splenocyte and hepatocytes (20). 
Moreover, similar results have been shown in VL 
patients in other foci of Iran and other countries 
such as Italy and Brazil (21). Similar to other 
studies (22, 23), this study showed an increase in 
ESR, probably associated with the release of 
acute-phase reactants.  
The increased levels of liver enzymes were ob-
served in our study. This increase is the result of 
granulomatous features in hepatocytes and liver 
dysfunction, directly related to protozoa itself or 
indirectly to the effect of the immune response 
of the parasites. In the present work, the choles-
terol level was decreased in many VL cases. Cho-
lesterol plays an important role in cell membrane 
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raft formation, which is essential for Leishmania 
parasites entry. The decreased levels of albumin, 
globulin and total protein serum in VL patients 
are associated with a high parasite burden (22). 
In this study, 98.1% of the patients had positive 
DAT, and 42.5% of them underwent bone-
marrow aspiration, of which 23% had amastigote 
forms of the parasite in their smears. Many stud-
ies have also demonstrated that DAT has high 
sensitivity and specificity for VL detection com-
pared to the BM aspiration (6, 8, 10, 18). In a 
study conducted on hospitalized VL patients, 
58.3% of the cases had positive BM smears (22).  
In a study among 146 children suspected to have 
VL in Iraq, 91.1% were positive by DAT and 
84.9% were proved by the examination of BM 
aspirate. The children less than 2 yr of age were 
mainly affected (74.3%). In addition, the highest 
frequency of the disease (18.8%) was recorded in 
July (23). During 2004-2008, annual cases of VL 
in Iraq were reported to be 1,711, while 3,481 
and 34,918 of VL cases were confirmed in Brazil 
and India, respectively (24). Another study re-
ported the epidemiological status of six geo-
graphic endemic regions of Brazil, East Africa, 
Nepal and India in the years between 1997 and 
2009. The ratios of male/female were calculated 
to be 1.9%, 1.6%, 1.4%, and 1.4% for Brazil, Su-
dan, Nepal and India, respectively. The percent-
age of VL patients who were under 5 and 15 yr 
old was estimated to be 47.6% and 59.2% in Bra-
zil, 30.0% and 69.2% in Sudan, 6.4% and 33.5% 
in Nepal, and 10.2% and 48.5% in India (25). In 
Brazil, during 2001-2014, 47,859 VL was regis-
tered. The majority of identified VL cases (70%) 
in Brazil was related to the urban regions and 
their ages were under 4 yr old; however, the inci-
dence of VL in adults (more than 40 yr) increased 
(26). 
The annual cases of VL in Ethiopia were 3700–
7400 caused by L. donovani (27). Similar to the 
present study, fever, hepatosplenomegaly and 
anemia are the dominant symptoms of VL infec-
tion. In addition, leukopenia, and bone marrow 
suppression were found in some patients (27). 
In this study, the mortality rate was near 3% over 
the studied period. Jaundice, bacterial infections, 

dyspnea and cardiologic complications have been 
reported the cause of death. The age of fewer 
than 2 yr, anemia, hemoglobin <6 g/dL, spleno-
megaly, and secondary infection were the main 
reasons for mortality (28).  
Economic status, environmental changes such as 
deforestation, the building of dams, and irrigation 
schemes are the main factors in the incidence and 
prevalence of VL disease. Moreover, asympto-
matic and symptomatic reservoirs (29), as well as 
the frequency of sand flies (30) are important fac-
tors in the sustainability of VL infection in the 
region.  
 

Conclusion 
 
The VL incidence rate has been decreased and 
controlled over the recent years in Ardabil Prov-
ince because of conducting control strategies. 
However, the appearance of new cases from new 
foci necessitates special strategies and control 
methods to be implemented in this region. 
Moreover, new and extensive epidemiological 
studies on humans, reservoirs, vectors and ecolo-
gy must be performed to provide more details 
about the condition for plans.  
 

Journalism Ethics considerations  
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or fal-
sification, double publication, etc.) have been 
completely observed by the authors. Ethical ap-
proval ID: IR. ARUMS.REC. 1398.388).  
 

Acknowledgements 
 

This study was financially supported by Ardabil 
University of Medical Sciences.  
 

Conflict of interest 
 

The authors declare that there is no conflict of 
interest. 
 

 

http://ijph.tums.ac.ir/
http://ethics.research.ac.ir/IR.ARUMS.REC.1398.388


Molaei et al.: Visceral Leishmaniasis in Ardabil Province, Northwest of Iran … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                      1884 

References 
 

1. https://www.who.int/gho/neglected_diseases/l
eishmaniasis/en/. Leishmaniasis: WHO; 
2019. 

2. Hatam GR, Adnani SJ, Asgari Q, et al (2010). 
First report of natural infection in cats with 
Leishmania infantum in Iran. Vector Borne Zo-
onotic Dis, 10(3):313-316. 

3. Sarkari B, Hatam GR, Adnani SJ, et al (2009). Se-
roprevalence of feline leishmaniasis in areas 
of Iran where Leishmania infantum is endem-
ic. Ann Trop Med Parasitol, 103(3):275-277. 

4. Shirzadi M, Esfahania S, Mohebalia M, et al 
(2015). Epidemiological status of leishmania-
sis in the Islamic Republic of Iran, 1983-2012. 
East Mediterr Health J, 21(10). 

5. Oshaghi MA, Ravasan NM, Javadian E-A, et al 
(2009). Vector incrimination of sand flies in 
the most important visceral leishmaniasis fo-
cus in Iran. Am J Trop Med Hyg, 81(4): 572-
577. 

6. Mohebali M (2012). Epidemiological status of 
visceral leishmaniasis in Iran: experiences and 
review of literature. J Clinic Experiment Pathol, 
3:1-5. 

7. Soleimanzadeh G, Edrissian GH, Movahhed-
Danesh A (1993). Epidemiological aspects of 
kala-azar in Meshkin-Shahr, Iran: human in-
fection. Bull World Health Organ, 71(6):759. 

8. Mohebali M, Edrissian GH, Shirzadi MR, et al 
(2011). An observational study on the current 
distribution of visceral leishmaniasis in differ-
ent geographical zones of Iran and implica-
tion to health policy. Travel Med Infect Dis, 
9(2):67-74. 

9. Ahadi A, Barak M, Sharghi A, et al (2019). Epi-
demiological and clinical characteristics of in-
fants with visceral leishmaniasis hospitalized 
in Ardabil city Hospital during 2011–2016. 
IJMDC, 3(9):34–38. 

10. Mohebali M (2013). Visceral leishmaniasis in 
Iran: review of the epidemiological and clini-
cal features. Iran J Parasitol, 8(3):348. 

11. Strelkova MV, Ponirovsky EN, Morozov EN, et 
al (2015). A narrative review of visceral leish-
maniasis in Armenia, Azerbaijan, Georgia, 
Kazakhstan, Kyrgyzstan, Tajikistan, Turk-
menistan, Uzbekistan, the Crimean Peninsula 
and Southern Russia. Parasit Vectors, 8(1):330. 

12. Moradi-Asl E, Hanafi-Bojd AA, Rassi Y, et al 
(2017). Situational analysis of visceral leish-
maniasis in the most important endemic area 
of the disease in Iran. Iran J Arthropod Borne 
Dis, 11(4):482. 

13. Ebrahimzade-Parikhani H, Mohebali M, Zarei Z, 
et al (2017). Seroprevalence of visceral leish-
maniasis in children up to 12 yr old among 
nomadic tribes from rural areas of Pars Abad, 
northwestern Iran: an observational study in 
2015. Iran J Arthropod Borne Dis, 11(2):331. 

14. Sarkari B, Pedram N, Mohebali M, et al (2010). 
Seroepidemiological study of visceral leish-
maniasis in Booyerahmad district, south-west 
Islamic Republic of Iran. East Mediterr Health 
J,16 (11), 1133-1136. 

15. Sarkari B, Hatam G, Ghatee (2012). Epidemio-
logical features of visceral leishmaniasis in 
Fars province, southern Iran. Iran J Public 
Health, 41(4): 94-99. 

16. Choobineh H, Mamishi S, Bahonar A, et al 
(2005). Clinical and epidemiological aspects of 
Kala-Azar in hospitalized cases in Children’s 
Medical Center (1988-2004). Iran J Pediatr, 
15(4): 327-332. 

17. Khan AM, Dutta P, Khan SA, et al (2014). Kala-
azar and Post–Kala-azar Dermal Leishmania-
sis, Assam, India. Emerg Infect Dis, 20(3):487. 

18. Molaie S, Mohebali M, Gangi A, et al (2010). 
Seroepidemiological study of visceral leish-
maniasis (Kala-azar) in Ardabil Province, Iran, 
1986–2009. YUMSJ, 15(3): 262-272. 

19. Varma N, Naseem S (2010). Hematologic 
changes in visceral leishmaniasis/kala azar. In-
dian J Hematol Blood Transfus, 26(3):78-82. 

20. Dutra RA, Dutra LF, Reis MdO, et al (2012). 
Splenectomy in a patient with treatment-
resistant visceral leishmaniasis: a case report. 
Rev Soc Bras Med Trop, 45(1):130-131. 

21. Sarkari B, Naraki T, Ghatee MA, et al (2016). 
Visceral leishmaniasis in southwestern Iran: A 
retrospective clinico-hematological analysis of 
380 consecutive hospitalized cases (1999–
2014). PloS One, 11(3): e0150406. 

22. Malafaia G, Serafim TD, Silva ME (2009). Pro-

tein‐energy malnutrition decreases immune 
response to Leishmania chagasi vaccine in 
BALB/c mice. Parasite Immunol, 31(1):41-49. 

23. Gani ZH, Hassan MK, Jassim AM (2010). Sero-
epidemiological study of visceral leishmaniasis 

http://ijph.tums.ac.ir/
https://www.who.int/gho/neglected_diseases/leishmaniasis/en/
https://www.who.int/gho/neglected_diseases/leishmaniasis/en/


Iran J Public Health, Vol. 51, No.8, Aug 2022, pp.1875-1885  

1885                                                                                                     Available at:    http://ijph.tums.ac.ir 

in Basrah, Southern Iraq. J Pak Med Assoc, 
60(6): 464-469. 

24. Ready PD (2014). Epidemiology of visceral 
leishmaniasis. Clin Epidemiol, 6:147-154. 

25. Harhay MO, Olliaro PL, Vaillant M, et al (2011). 
Who is a typical patient with visceral leish-
maniasis? Characterizing the demographic 
and nutritional profile of patients in Brazil, 
East Africa, and South Asia. Am J Trop Med 
Hyg, 84(4): 543-550. 

26. Reis LLd, Balieiro AAdS, Fonseca FR, et al 
(2017). Changes in the epidemiology of vis-
ceral leishmaniasis in Brazil from 2001 to 
2014. Rev Soc Bras Med Trop, 50(5): 638-645. 

27. Tadese D, Hailu A, Bekele F, et al (2019). An ep-
idemiological study of visceral leishmaniasis in 
North East Ethiopia using serological and 

leishmanin skin tests. Plos One, 14(12): 
e0225083. 

28. Collin S, Davidson R, Ritmeijer K, et al (2004). 
Conflict and kala-azar: determinants of ad-
verse outcomes of kala-azar among patients 
in southern Sudan. Clin Infect Dis, 38(5): 612-
619. 

29. Moshfe A, Mohebali M, Edrissian G, et al 
(2008). Seroepidemiological study on canine 
visceral leishmaniasis in Meshkin-Shahr dis-
trict, Ardabil province, northwest of Iran dur-
ing 2006-2007. Iran J Parasitol, 3(3):1-10. 

30. Moradi-Asl E, sRassi Y, Hanafi-Bojd AA, et al 
(2019). Spatial distribution and infection rate 
of leishmaniasis vectors (Diptera: Psychodi-
dae) in Ardabil Province, Northwest of Iran. 
Asian Pac J Trop Biomed, 9(5): 181. 

 
 

http://ijph.tums.ac.ir/

