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1.INTRODUCTION 

 
Visceral leishmaniasis (VL) is a human protozoal disease, 

which is caused by the intracellular parasites Leishmania 

donovani and Leishmania infantum (1). The disease, also 

called Kala-azar or black fever, is prevalent throughout 

the world, and is recognized as an important public 

health problem, and in Iraq, it is the most devastating and 

fatal form (2). Factors determining whether a patient 

remains asymptomatic or develops VL are still largely 

unknown; however, host genetic and immunological 

factors are considered as one of the main determinants 

that influence the susceptibility to develop the disease. 

Both factors are better understood in the ground of 

human major histocompatibility complex (MHC); the 

HLA system (3,4). The system is controlled by 

polymorphic genes located on the short arm of 

chromosome 6, and a cellular expression of their 

products is presented through two classes of antigens; 

class I (A, B and C) and class II (DR, DQ and DP), whose 

function is to present antigenic peptides to CD4+ and 

CD8+ T cell, and therefore, they play a fundamental role 
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in various cellular interactions required during the 

immune response (5).  

A host immune reactivity is held responsible for the 

pathological evolution of infectious diseases; moreover, 

such reactivity has been either positively or negatively 

associated with alleles of HLA system, including VL, in 

which the studies have demonstrated associations 

between the disease and specificities of HLA system, 

especially at the serological level (6). With the 

development of HLA molecular typing, the HLA 

association with VL and other parasitic infections can be 

better understood in terms of a genetic predisposition 

and may facilitate the development of vaccines for these 

infectious diseases (7). Accordingly, the present study 

was undertaken to investigate the association of HLA 

class I (A and B) and class II (DR and DQB) alleles with VL 

in a sample of Iraqi patients, using a DNA based HLA 

typing method. 

 
2. MATERIALS AND METHODS 

Blood samples were obtained from 30 unrelated, 
parasitologically proven VL patients (12 males and 18 
females) undergoing treatment at three hospitals in Baghdad 
during the period October 2005 - May 2006. All cases were 
hospitalized patients, and their age range was 5 months to 12 
years at the time of admission. Patient evaluation included 
history and physical examination by the consultant medical 
staff at the hospitals. All patients experienced subacute onset 
of fever, weakness, fatigue, weight loss, splenomegaly and 
hepatomegaly. Laboratory findings included anemia, 
leucopenia, and hypergammaglobulinemia. Furthermore, the 
disease was confirmed by determination of anti-leishmania 
donovani IgG antibodies in the sera of patients using ELISA 
techniques (IVD Research Inc. Carlsbad, CA92008 USA). 
Twenty individuals, gender, age and ethinicity matched, 
from the same endemic area were also included as healthy 
controls.  Genomic DNA was isolated from blood samples 
using a commercially available kit (E.Z.N.A. RSQ, Omega 
Bio-teck). All samples were genotyped for four HLA genes 
(A, B, DRB1 and DQB1) by polymerase chain reaction-
sequence specific primers (PCR-SSP), which were available 
as a ready used kit (HISTOTYPE/DNA-SSP-PAG-
Germany). The laboratory procedures of such manipulations 
were followed according to the manufacturers of kits.  

 

 

 

 

 

The results are presented as percentage frequencies of 
alleles, and differences between patients and controls were 
assessed by two-sided Fisher's exact probability (P), and the 
P value was corrected for the number of alleles tested at each 
locus (Pc). Alleles showing a significant variation were 
assessed fo odd's ratio (OR), etiological fraction (EF) and 
preventive fraction (PF). Furthermore, the Fisher test power 
(FTP) and 95% Fisher's interval (95% FI) were also given 
(8). Such analyses were carried out using the computer 
programme PEPI version 4.0. 

3. RESULTS 

For HLA-class I region (A and B loci), only HLA-A*19 
allele showed a significant (P = 0.031) decreased frequency 
in VL patients as compared with controls (13.3 vs. 45.0%), 
and such deviation was associated with OR and PF values of 
0.19 and 0.37, respectively. At HLA-class II region, HLA-
DRB1*03 and HLA-DQB1*02 alleles were significantly (P 
= 0.020 and 0.013, respectively) increased in VL patients 
(56.6 vs. 20% and 46.6 vs. 10%, respectively) as compared 
with controls. The OR of such two positive associations was 
5.23 and 7.88, respectively, and the EF value was 0.46 and 
0.41, respectively. In contrast, HLA-DRB1*02 (13.3 vs. 
45.0%) and HLA-DQB1*03 (33.3 vs. 70.0%) were 
significantly (P = 0.031 and 0.023, respectively) decreased in 
patients. However, none of these differences remained 
significant after correcting the P value for the number of 
alleles tested at each locus (Table 1). 
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Table 1: 

 HLA alleles showing variations between VL patients and controls. 

HLA Alleles 

Patients 

(No. = 30) 

Controls 

(No. = 20) OR 

EF 

or 

PF 

P Pc 
FTP 

(%) 
95% FI 

No. % No. % 

HLA-A*19 4 13.3 9 45.0 0.19 0.37 0.031 NS 66.6 0.036-0.880 

HLA-DRB1*02 4 13.3 9 45.0 0.19 0.37 0.031 NS 66.6 0.036-0.880 

HLA-DRB1*03 17 56.6 4 20.0 5.23 0.46 0.020 NS 66.2 1.231- 25.902 

HLA-DQB1*02 14 46.6 2 10.0 7.88 0.41 0.013 NS 70.0 1.403-78.815 

HLA-DQB1*03 10 33.3 14 70.0 0.21 0.20 0.020 NS 65.0 0.052-0.839 

OR: Odd's Ratio; EF: Etiological Fraction; PF: Preventive Fraction; P: Two-sided Fisher's Exact Probability; Pc: Corrected P; FTP: Fisher test power; 95% FI: 95% 
Fisher's interval; NS: Not significant.

4. DISCUSSION  

The present study demonstrated that immunogenetic 
predisposition may be considered as an important 
requirement for the development of VL, and HLA alleles are 
in favour of such generalization, in which five alleles (HLA-
A*19, HLA-DRB1*02, HLA-DRB1*03, HLA-DQB1*02 
and HLA-DQB1*03) of human MHC showed different 
distributions in patients and controls, but the significance of 
such variations was lost when it was corrected. This may be 
reasoned by the fact of a small sample size in patients or 
controls. At HLA-class I region, a decreased frequency of 
HLA-A*19 was observed in VL patients compared with 
controls, and such deviation scored a PF value of 0.37. This 
result is not in agreement with other studies conducted in 
India (9), Tunisia (10), and Brazil (11), as well as, a regional 
study carried out in Iran (12). The latter study demonstrated 
that A26 was significantly increased, but their typing was at 
the serological level. Inspecting other HLA-VL association 
studies carried out in other world populations revealed 
associations with other HLA- class I alleles (13,14,15). Such 
discrepancy can be explained in the ground of racial 
differences, especially if we consider that HLA antigens 
show different frequencies in different populations including 
Iraqis (16,17). Therefore, the discrepancy between the 
present study and other world studies can be ascribed to 
either racial differences (different associations in different 
populations), low sample size (the level of significance is 
affected) or environmental impacts (different Leishmania 
strains). With respect to the latter factor, the phenotypic 
expression of HLA-class II antigens is also involved in 
antigen presentation by macrophages, but with antigens of 
external origin (e.g. parasite), and such pathogen may have 

adapted different epitopes in different populations (6,7,18). 
Moreover, in the present study, a DNA based HLA typing 
method was employed, namely PCR-SSP, which may help to 
improve the accuracy of HLA typing and a better theme of 
MHC-disease association can be pictured.  

At HLA-class II region, two alleles were observed with an 
increased frequency (HLA-DRB1*03 and HLA-DQB1*02) 
in the patients, while further two alleles demonstrated a 
decreased frequency (HLA-DRB1*02 and HLA-DQB1*03). 
Such observations may suggest that the former alleles are 
associated with an increased risk to develop the disease (OR 
= 5.23 and 7.88, respectively), while the latter two alleles 
may be considered as protected factors. Such findings have 
some support from two previous studies (10,19), in which 
DR2 was associated with a greater protection against the 
disease. Furthermore, a study carried out in Mexico reported 
that DQ3 antigen plays some role in host susceptibility to the 
infection and DR2 has a significant role for protection (20). 
However, further two studies carried out in Brazil (11) and 
India (9) failed to report similar findings, but a further Indian 
study demonstrated that a greater expression of HLA-DR 
antigens is associated with activation of T cells in the 
immune response against infection with L. donovani (21).   
In conclusion, these preliminary data suggest that HLA 
alleles may have some role in the aetiopathogenesis of VL, 
and this role can be in favour of susceptibility and/or 
protection, but the results must be interpreted with caution 
due to small size, and certainly, further studies are required 
to shed light on these associations, especially if the results 
are interpreted in terms of parasite stains, as well as, other 
humoral and cellular components of the immune response. 
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