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Objectives : To study the clinical presentation, epidemiology, and the therapeutic response of visceral 
leishmaniasis (Kala-azar) in Al-Anbar Governorate, western Iraq. 
Methods : All cases suspected of Kala-azar admitted to AL-Ramadi Maternity and Children Hospital from the 
1stof November 2001 to the 1stof April 2002 were investigated to look for Kala-azar disease. The diagnosis 
depended on the clinical presentation, immunofluorescent antibody test (IFAT) and the bone marrow 
examination (BM) test. The collected data includes the patient’s name, age, sex, residence, presence of water 
irrigation areas, sand flies (Hermes), dogs & Jackals, and the poultry farms in their residence areas. Data was 
analyzed and compared with other studies.  
Results : The majority (75%) of the cases were found under 2 years age, more in males than females, and in 
rural than urban areas. More than 68% of the recorded cases were from Al-Fallujah district peripheries. The 
major presenting clinical manifestations were; fever (100%), hepatosplenomegaly (100%), anemia (96.9%), 
abdominal distention and anorexia (84.4%). The IFAT test results were positive in 93.8% and the BM 
examination in 51.1% of the studied cases. All cases (except one) responded to Pentostam (Sodium 
Stibogluconate) treatment in a dose of 15mg/kg/day for 21 days. 
Conclusion : Kala-azar was found as a public health problem in Al-Fallujah and Al-Ramadi, the largest two 
districts of Al-Anbar governorate, affecting mainly the infants and children below 3 years age. The use of 
insecticides, Larvicides and reservoir control, the use of fine window sieves, and the medico-social education 
about the mode of transmission and role of sand flies, Jackals, dogs, slaughters and poultry farms in the 
transmission of the disease and their control are important measures for the reduction of the prevalence of this 
treatable morbid and mortal disease. 
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Introduction:   

ala-azar, also called the Black fever, is the 
visceral leishmaniasis transmitted through 

the bite of a tiny and silent insect vector of two 
millimeters length called sand fly. The disease is 
found distributed in 88 countries of the world, 
ninety percent of the overall cases of the world 
occur in five countries: India, which has the 
greatest burden of the disease, then Bangladesh, 
Brazil, Nepal and Sudan.1 Southern Sudan is the 
most affected areas in the eastern Africa by this 
disease.2 World widely, the incidence of the 
disease is about 500000 cases/year.3  

 

 
 
 

 
 
 

The mortality of the disease may reach 
up to 95% if the patient does not receive his 
appropriate treatment.2 In Iraq, the causative 
agent of Kala-azar is Leishmania Donovani 
parasite and the sand fly vector is the 
Phlebotomus Alexandri type.4 The canines 
animals like dogs and Jackals are the main 
reservoir hosts of the disease. Jackal-dog contact 
will result in the flow of Leishmania donovani 
from jackals with the high infection rate to the 
dogs which are of intimate relation to the human 
acting as the direct reservoir host and transmit 
the disease to the human through the sand fly 
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bites.5 Only the female sand fly sucks the blood 
and transmit the disease during the bite and use 
the protein meal for the egg production.6 Kala-
azar was reported for the first time in Iraq in 
1916 7and in Southern Sudan in 1904.2 In Iraq, 
the disease was known to be endemic since 1954 
after reports from Baghdad8and Mosul.9 It is 
more common in the central region of Iraq, more 
in rural than urban areas, more diagnosed in 
winter and spring, and more affecting children 
less than 3 years age.5 In endemic areas, a result 
of 13-15% in the immunofluorescent antibody 
test (IFAT) is regarded as seropositive for 
diagnosis of the disease.10 Many of the cases are 
asymptomatic in Iraq, and the disease incidence 
may reach 5000 cases/year.11 The lack of the 
diagnostic facilities and the drugs for the 
treatment have been among the possible 
contributing factors to the outbreak of Kala-azar 
in Iraq after the Gulf war and the subsequent 
economic embargo imposed in 1991. A four to 
six folds rise in the number of cases in 1991 
compared with 1990 was observed in Iraq.4    

In spite of the frequent recording of this 
disease during the daily clinical practice in Al-
Anbar governorate, no previous study was 
applied before to study this treatable fatal 
disease. This is the first research in the 
governorate to study the prevalence, 
epidemiology, clinical manifestations and the 
therapeutic response of the disease in patients 
referred from different parts of the governorate 
to Al-Ramadi Maternity and Children’s 
Hospital, which was the main central hospital for 
diagnosis and treatment of Kala-azar in the 
Governorate. 

 
Subjects and Methods 

This is a descriptive hospital based 
research studying the prevalence, epidemiology 
and the therapeutic response of Kala-azar cases 
admitted to Al-Ramadi maternity and children’s 
hospital, Al-Anbar Governorate (1,200,000 
populations), western Iraq, during a study period 
from the 1st of November 2001 to the 1st of 
April, 2002. The hospital is the main center for 

pediatric & gynecology management in the 
governorate, and acts as a referral hospital for all 
suspected cases of Kala-azar for diagnosis and 
treatment of the disease. All admitted patients 
were examined, and cases with clinical 
manifestations suggestive of kala-azar as fever, 
hepatosplenomegaly, pallor, jaundice, abdominal 
distension, edema and anorexia were enrolled 
for data collection and investigated to prove the 
disease. The collected data includes the patient’s 
age, sex, residence, whether he resides near 
irrigation areas, rivers, slaughtering shops or 
poultry farms, the type of water supply, and the 
presence of dogs, jackals, and sand flies 
(Hermes) in their residence areas. The 
investigations include the Hb & PCV, white 
blood cell count & differential, platelet count, 
blood film, Chest X ray, general urine 
examination, Liver function tests, Rose Bengal 
& Widal tests. Definitive diagnostic tests that 
includes the IFAT test and bone marrow 
examination (BM) test were done when the 
patient gives a high clinical and laboratory 
suspension of the disease. The IFAT test was 
done by aspiration of 5 ml of blood from the 
patient, serum was separated by centrifuge, 
diluted by phosphate buffer saline (PBS) at a pH 
7.2-7.4, kept in the hospital lab refrigerator, and 
sent to the central public health laboratory in 
Baghdad for IFAT study where the antigens 
which was taken from the cultured L. donovani 
on NNN media are treated by formalin and put 
on the slide to facilitate the antigen-antibody 
reaction and then anti-human globulin conjugate 
was added and examined by the fluorescent 
microscope together with the positive and 
negative controls. The test was regarded positive 
when the dilution is 1/16 and above. The BM 
examination was done in our hospital by the 
aspiration of the bone marrow sample from the 
patient’s posterior iliac crest using the SID bone 
marrow aspiration needle set, and the material 
was stained by Leishman stain and the slides 
were examined by an experienced hematologist. 
The positive result was by direct visualizing of 
the Leishmania donovani parasites in the bone 
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marrow aspirate. Bone marrow culture was not 
available and was not done for the patients. 
Diagnosis of Kala-azar was made when the 
patient has positive one or both of the two 
definitive diagnostic tests associated with the 
typical clinical manifestations and supported 
with the therapeutic response to the Pentostam 
therapy. All Kala-azar patients were treated by 
Pentostam (Sodium Stibogluconate) 
intravenously or intramuscularly in a single daily 
dose of 15 mg/Kg/day for 21 days. Blood 
transfusion was given for patients with severe 
anemia and antibiotics for secondary infections. 
The following symptoms and signs of 
improvement were observed: The day of 

subsidence of fever, the day of improvement of 
appetite and the regression of the spleen.  
 
Results 

From the total 1231 different conditions 
admitted to Al-Ramadi Maternity and Children’s 
Hospital during the study period, 32 cases were 
proved to be Kala-azar cases. These were 
composed of 20 males (62.5%) and 12 females 
(37.5%) giving a m/f ratio of (1.6/1), and 
constituted a prevalence of 26/1000 from the 
total hospital admissions. The majority (75%) of 
cases was found below 2 years, and no cases 
were recorded below 6 months of age, Table (1). 

 
 
 
 
 

Table 1: Age distribution of the 32 Kala-azar cases. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
  
 

Table (2) shows the geographical distribution of the studied Kala-azar cases. The majority 
(68.8%) of the recorded cases were from Al-Fallujah district (400,000 populations) peripheries, with 
59% of them were from Al-Amereia which is the southern village of Al-Fallujah city.   
 

 
 
 
 

Age group (years) No. of cases % of the total 
< 1 12 37.5 
1-2 12 37.5 
-3 4 12.6 
-4 1 3.1 
-5 0 0 
-6 1 3.1 
-7 1 3.1 
-8 0 0 
-9 0 0 

-10 1 3.1 
Total 32 100 

43 



Kala-azar in Al-Anbar Governorate, Western Iraq                                                                           Zaid R Al-Ani et al 
 

Anb Med J Vol.10  No.1  Mar. 2012; 41-49 
 

 
Table 2:  Geographical distribution of the 32 Kala-azar cases 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 
    

Patients from Al-Ramadi district (the 
center of the governorate, 400,000 populations) 
peripheries constituted 28.1% of the total studied 
cases, and only one recorded case (3.1%) was 
from Heet district (106,000 populations, 70 Km 
west of Al-Ramadi) while no cases were 
recorded from Haditha, Anah, Rawa, Al-Qaiem, 

and Al-Rutba, the other western districts of the 
Governorate. 

Regarding the seasonal distribution of 
the cases, the highest number of cases were 
recorded during April (31.3%) and January 
(25%) months of the study period, Table (3).  
 

 
 

 
Table 3:  The monthly distribution of the Kala-azar cases. 

 
 
 
 
 
 
 
 
 
 
 
    
 

Table (4) shows the epidemiological pattern of the studied Kala-azar cases. Rural residence, the 
presence in the patient's residence area of sand fly (Hermes), dogs and Jackals, and the living near rivers 
and water irrigation areas were found the predominant factors associated with the studied Kala-azar 
cases.  
 

          Area No. & % of cases  % of the total 
Al-Fallujah: 
          Al-Amereia 
          Al-Garma 
          Al-No'aemia 
          Hay Al-
Askari       

22 
          13   (59) 
           6    (27.2) 
           2    (9) 
           1    (4.5) 

68.8 

Al-Ramadi:  
         Al-Khaledia 
         Al-Tash 
         Al-Zangora  
         Albu-Assaf 
         Al-Warrar 

9 
          3    (33.3) 
          2    (22.2) 
          2    (22.2) 
          1    (11.1) 
          1    (11.1) 

28.1 
 

Heet: 1               3.1 
            Total    32            (100) 100 

Months of year No. of cases % of the total 
Nov. 2 6.3 

Dec. 1 3.1 

Jan. 8 25 

Feb. 5 15.6 

March 6 18.8 

April 10 31.2 

Total  32 100 
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Table 4:  Some epidemiological variables of the 32 Kala-azar cases. 

 
 
 
 
 
 
 
 
 
 
 
 
   
  Table (5) shows the clinical presentations of the studied cases. Fever and hepatosplenomegaly 
were found in all (100%) of the studied cases, followed by anemia, anorexia abdominal distension and 
then, the others.  

Table 5:  The presenting manifestations of the 32 Kala-azar cases. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
 
 
 
 
 

 
Table (6) shows the definitive diagnostic 

laboratory results of the studied cases. False 
negative BM examination results were found in 
15 (46.8%) of the cases and IFAT test in                         

2(6.2%) of the studied cases. The recorded 
sensitivity rate of the studied IFAT test was 
93.8% and that of the BM examination test was 
53.1%. 

 
 

variable No. of cases % of the total 
Rural areas 30 93.8 
Urban 2 6.2 
 Presence of: Sand fly (Hermes)  32 100 
                    Dogs and jackal 30 93.8 
                    Irrigation areas 27 84.4 
  Living near: River 31 96.9 
                    Slaughtering place 5 15.6 
                    Poultry farms 8 25 

Sign and symptoms Cases No. Cases % 
Fever 32 100 
Hepatomegaly 32 100 
Splenomegaly 32 100 
Pallor (anemia) 31 96.9 
Abdominal distension 27 84.4 
Anorexia 27 84.4 
Cough 24 75 
Irritability 18 56.3 
Sweating 17 53.1 
Diarrhea and vomiting 9 28.1 
Rigor 9 28.1 
Edema 8 25 
Diarrhea 6 18.8 
Jaundice 6 18.8 
Vomiting 5 15.6 
Bleeding tendency 4 12.6 
Lymph node enlargement 2 6.3 
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Table 6:  Results of the definitive diagnostic tests of the 32 Kala-azar cases. 
 
 
 
 
 
 
 
 
 
 
                       The sensitivity rate of immunofluorescent antibody test = 30 X 100 = 93.8%. 
                                                                                                                       32 
                           The sensitivity rate of Bone Marrow examination test = 17 X 100 = 53.1%. 
                                                                                                                          32 
                              (Sensitivity rate= true positive/true positive + false negative)                                                           
 
  Table (7) shows the details of the 
hematological laboratory results found 
associated with the Kala-azar cases. Anemia was 
the most hematological sign detected and was 

found in 96.9% of the cases followed by 
thrombocytopenia and leucopenia, while 15.6% 
of the cases showed leukocytosis with a WBC 
count more than 10000/mm3. 

 
Table 7:  Hematological findings of the 32 Kala-azar cases. 

 
Hb level in gm/dl 

Result No of cases % of the total 
<6 6 18.8 
6-9 24 75 

10-11 1 3.1 
>11 1 3.1 

Platelets count in mm3 

<100000 9 28.1 
100000 - 150000 16 50 

>150000 7 21.9 

WBC count in mm3 

< 5000 18 56.3 
5000 - 10000 9 28.1 

>10000 5 15.6 
Total 32 100 

Hb=hemoglobin 
 
Regarding the response to Pentostam 

therapy, 31 (96.8%) of the cases responded well 
on this drug and only one (3.1%) case died in the 
seventh day of treatment because of Jaundice 
and gastrointestinal bleeding. Subsidence of 
fever and improvement of appetite were 

regarded as a signs of improvement and were 
seen in 10 (32.2%) cases at the third day, in 5 
(16.1%) cases at the fourth day, and in 16 
(51.6%) cases at the fifth day of the starting of 
Pentostam therapy. All the 31 survived cases 
showed mild splenic regression during the first 

method of diagnosis No of cases    % 
IFAT +ve & B.M +ve 15           46.8 
IFAT +ve & B.M -ve 15           46.8 
IFAT -ve & B.M +ve    2            6.2 
Total    32           100 
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week of Pentostam therapy and 96.7% of the 
cases showed complete regression at the end of 
the third week while only 2 (6.4%) cases showed 
a still just palpable spleen after two months of 
receiving the full dose of Pentostam therapy. 
 
Discussion 

Al-Anbar is the largest Governorate in 
Iraq and it occupies 1/3 of the total surface area 
of the country, and because of the unavailability 
of the diagnostic and treatment facilities in the 
other districts of the governorate, cases 
suspected of Kala-azar were referred to Al-
Ramadi Maternity and Children Hospital for 
diagnosis and treatment. 

The studied Kala-azar cases represented 
2.6% of the total admissions of the hospital's 
pediatric wards during the study period, and 
regarded high in comparison to that reported 
from some neighboring countries as Saudi 
Arabia.12 

The majority (75%) of the studied cases 
were found below the age of two years, a finding 
that was similar to other studies,5,13-15  but was 
younger than what reported from Saudi 
Arabia12and Iran16 studies. We recorded no cases 
under the age of 6 months which may be due to 
the long incubation period of the disease that 
varies from several weeks to 8 months.17 This 
result is different than what recorded in Thi-Qar 

18in 2002 and Basrah19 in 2004 in south Iraq 
where they recorded cases down to the age of 
two months. On the other hand, we recorded no 
cases above the age of 10 years which might be 
due to the immunity acquired by the early 
exposure to the disease in this area. These 
findings were similar to those recorded by other 
studies13,20 and near to those reported in Yemen17 
where they recorded cases up to the age of 12 
years but was different from reports  from 
India21 and Italy22 where they recorded cases up 
to the age of 35 years. Such wide differences in 
the age of presentation could be due to 
difference in the strains of parasites or the 
environmental factors or the herd immunity of 
the people in these areas.  

Males were found more affected than 
females. This was in accordance with results of 
other studies,13,16,19,21 and in contrast to many  
studies12,14,18,20,23 where they reported both sexes  
equally affected, while Haider study15 in Yemen 
reported females more affected than males.  

 
Our cases were mainly from villages, 

near rivers, and within the irrigation areas where 
found associated with the presence of sand flies 
and canines that are well known to play the 
important role in the transmission of the disease. 
Similar epidemiological findings were reported 
in other studies.4,13,19,24 On the other hand, all the 
recorded cases where from the eastern side 
districts of the governorate and no cases reported 
from the western districts which might be due to 
the high level of the ground in the western side 
of Al-Anbar governorate (hilly and desertic 
region) with less irrigation areas that is 
unsuitable for the breeding of the sand flies, or 
doctors there might not be aware about the 
disease, a finding corresponded to what found in 
other studies.5                                 
   The highest number of cases was found during 
January and April months. This is an accepted 
finding if we take in consideration the long 
incubation period of the disease and the 
maximum density of the sand flies in Iraq in the 
summer months where the insect bites occur. 
This seasonal incidence was found 
corresponding to what recorded by other 
studies,1,5,16,23 while in Basrah,19most of the 
cases were recorded in July month of the study 
period. 

All the studied cases were found 
associated with fever and hepatosplenomegaly, 
and the majority with anemia, anorexia and 
abdominal distention. These findings were 
nearly similar to those seen in other 
studies.12,13,15,23 

In this study, IFAT test showed a high 
sensitivity rate (93.8%) when compared with the 
lower sensitivity rate (53.1%) of the BM 
examination test. These findings were similar to 
those of other studies.13,15,23 A study in 
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Syria25used the direct agglutination test (DAT), 
fast agglutination screening test (FAST) and 
recombinant protein dipstick tests (rK39) and 
showed a sensitivity rate of 100% for all, and 
specificity rates of 98.7%, 94.7% and 88.2% for 
the three tests, respectively.  

Concerning the hematological changes 
found associated with the disease, the 
pancytopenic picture was consistent with results 
seen with many other studies.12,13,15,23 while the 
associated leukocytosis which was recorded in 
15.6% of the cases was more than what recorded 
in Khlabus18 study when he found only 2.3% of 
the cases associated with leukocytosis. 
   Thirty one ( 96.9%) of the cases responded 
well to the Pentostam therapy and only one case 
(3.1%) died during the treatment because it 
reached the hospital in advanced condition 
associated with jaundice and died in the seventh 
day from gastrointestinal bleeding. Such fatality 
rate was low when compared with other 
studies13,15,19,20 which indicate the high 
responsiveness of the local L. donovani parasite 
to the Pentostam therapy and the successful 
management of the disease. In southern Sudan,2 
they found that the combined Paromomycin with 
Pentostam therapy had shortened the period of 
treatment to 17 days and reduced the cost of 
therapy, and was found more effective than 
Pentostam alone in treating the relapsing and 
resistant Kala-azar cases. In 2003, the 
WHO1recommended the use of miltefosine 
(Impavido®) to be given orally and was found 
effective in 95% of the Kala-azar cases treated in 
India. Miltefosine was originally discovered and 
synthesized as an anti cancer agent and found 
effective against visceral leishmaniasis when 
given in a dose of 2.5 mg/kg/day for 28 days and 
also found effective in the form of ointment for 
treating the cutaneous lieshmaniasis.26 

   Our study may underestimates the real 
prevalence and the problem of the disease 
because of the short study period (6 months) and 
some of these cases were missed because some 
parents preferred receiving the treatment in 
Baghdad hospitals specially patients from                   

Al-Fallujah which is 65 Km far from Baghdad, 
or some doctors might not be aware about the 
disease to refer them, specially cases in the 
western districts of the governorate.  
 

The use of fine window sieves, 
insecticides, Larvicides and reservoir control, 
and the medico-social education about the mode 
of transmission of the disease and the role of 
sand flies, Jackals, dogs, slaughters and poultry 
farms in the transmission of the parasite and 
their control are important measures for the 
reduction of this disease. 
   Another multicenter case control study is 
recommended, including cases from the whole 
main governorate hospitals, to study the real 
prevalence and risk factors of this treatable 
morbid and mortal disease. 
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