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Introduction

Characterized by the excessive proliferation of 
immature hematopoietic cells (blasts) in the bone marrow, 
acute leukemia (AL) constitutes a group of clonal, 
malignant, hematological diseases with multifactor origins 
[1, 2]. An accumulation of these cells in the peripheral 
blood leads to the development of fatal infections that 
can lead to death [3, 4]. Epidemiological studies indicate 
that acute lymphoblastic leukemia (ALL) affects mainly 
children, whereas acute myeloid leukemia (AML) affects 
young adults and its incidence increases with age [5, 3].

In Algeria, adult hematological malignancies account 
for 10% of all cancer pathologies and the evaluation of 
their frequency between 2011 and 2013 shows that AL 
ranks second after non Hodgkin lymphoma, a condition 
which accounts for 18% of all hematological malignancies 
in the country [6]. Three national investigations carried 
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out over three different periods show that the incidence of 
AML is continuously increasing, with an estimated impact 
in 2017 of 1.9/100,000 inhabitants, with a median age at 
diagnosis of 44 years [7, 8].

A national epidemiological (January 2010 to December 
2013) looking at ALL patients shows that the incidence 
over 4 years was 0.47 /100,000 inhabitants. Young people 
are the most affected 65.5% of these patients are under 30 
years old with a median age at diagnosis of 31 years [9].

The Human leukocyte antigen (HLA) is the most 
polymorphic genetic system known in humans, containing 
the loci for genes encoding class I and II HLA antigens. 
These genes are on the short arm of human chromosome 
6 [10, 11]. This arm is divided into class I (HLA-A, 
HLA-B, HLA-C) and class II (HLA-DR, HLA-DQ, 
HLA-DP) molecules. The function of these classes is 
activate the immune response by encoding membrane 
glycoproteins that act as mediators in the presentation of 
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antigenic peptides to lymphocytes T CD8+ and T CD4+ 
respectively [12]. Thanks to multiple studies on the 
subject, we know that the HLA complex plays a role in 
AL pathogenesis [13].

Therefore, HLA alleles could be important genetic risk 
factors for AML and ALL patients. A study of a Moroccan 
population found that HLA-B*44 may be a presumptive 
predisposing factor in the development of leukemia [13]. 
By contrast, a Turkish study found that HLA-B*13 and 
HLA-B* 40 alleles were negatively associated with AML 
[14].

On the other hand, other associations between HLA 
genotypes and the onset of other cancers have been 
demonstrated, in fact , It has been shown that in Lynch 
syndrome carrier’s, HLA genotype plays an important role 
in the presentation of frameshift peptides (FSP) antigens 
to the immune system, and may influence the likelihood 
of progression from precancerous lesions to cancer [15].

M. Zeddou et al. also found that class I HLA Allele 
predicted restricted antigenic coverages for Fap2 Protein 
of Fusobacterium Nucleatum, were Associated with 
colorectal cancer incidence [16].

 Wang et al observed a protective effect of increased 
HLA diversity in cancers typical of autoimmune or 
infectious etiologies and high mutation burden, including 
non-Hodgkin lymphoma, Hodgkin lymphoma, and lung 
cancer [17].

The frequency of HLA alleles has not yet been 
determined in Algerian leukemic patients. In this study 
we analyzed HLA-B alleles using DNA-typing tests. It 
has been observed that the HLA-B locus has the highest 
number of allele variants because of its ability to present 
peptides derived from intracellular pathogens [18]. We 
estimated the incidence of HLA-B alleles in patients with 
AML and ALL compared to those from healthy control 
individuals to define for the first time, susceptible alleles 
for leukemia in Algerian AML an ALL patients. 

Materials and Methods

Patients
The study population consisted of individual and 

unrelated patients who are hematopoietic stem cell 
transplantation candidates, referred from the hematology 
and cellular therapy unit at the main research hospital in 
Oran, EHU d’Oran 1er Novembre 1954 (Oran, Algeria).

All individuals were of Algerian origin and came from 
the west and southwest regions of the country. The sample 
set studied was composed of 163 patients with AL who 
were compared to 293 healthy donor controls of same 
ethnic origin, all recruited in the hematopoietic stem cell 
transplant department of 1st November Hospital in Oran .

HLA typing
DNA was extracted and purified from 200 µl of 

whole blood that has been collected in 5% EDTA, 
using QI Aamp ® DNA Blood mini kit, purchased from 
QIAGEN, following the manufacturer’s instructions. 
DNA concentrations were obtained using MAESTRO 
GEN NANODROP. DNA amplification to genotype the 
HLA-B locus was carried out with polymerase chain 

reaction and using specific primers (PCR-SSP method) 
for HLA-B alleles (Micro SSP TM. HLA Class I B locus 
Specific DNA Typing Tray, ONE LAMBDA, INC). PCR 
amplifications were performed in BIORAD T100 thermal 
cycler ™. Amplified products were resolved using agarose 
gel electrophoresis.

Band interpretation analysis was performed using 
HLA Fusion ™ research 6.2 software purchased from 
ONE LAMBDA. All HLA typing was screened in the 
histocompatibility and cell exploration unit.

Statistical analysis
Statistical significance in HLA frequencies between 

patients and controls was determined using χ2 analysis and 
fisher’s exact test, p-values of 0.05 or less were considered 
to be significant using Open Epi, version 3.

Results

Between 2013 and 2020, we studied 163 patients, 111 
patients with AML (68.09%), 20 with ALL (18.01%), and 
32 with unclassified AL (19.63%) (Table 1).

HLA-B allele incidence in west and southwest Algerian 
leukemic patients and control subjects

The distribution of HLA-B alleles in AML and ALL 
patients, and control subjects are summarized in Table 2. 
We identified 28 alleles of the HLA-B locus in the study 
group. Compared with the control group, we observed a 
positive association of the HLA-B*27 and HLA-B*58 
alleles with the AL group (see Table 2). 

Patient characteristics of HLA-B*27 and HLA-B*58
All patients (n=7) carrying HLA-B*27 allele and 88% 

(n=14) carrying HLA-B*58 allele had AML. However, 
there were no significant differences when we compared 

Characteristics Acute leukemia patients n (%) 
Total patient 163
Median age, years, range 36 (15- 63)
Type of acute leukemia
     AML 111 (68)
     ALL 29 (18)
     Unclassified 23 (19)
Gender
     Female 67 (41)
     Male 96 (59)
ABO groups
     A+ 47 (29)
     A- 4 (3)
     B+ 23 (14)
     B- 0 (0)
     AB+ 8 (5)
     AB- 2  (1)
     O+ 72 (44)
     O- 7 (4)

Table 1. Patient Demographic Characteristics
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HLA -B Allele HLA-B in
Leukemic 
patients
n=163

HLA B in
normal 
subjects
n=293

p value

2 0 1 0.9750
5 0 1 0.9750
7 27 42 0.5242
8 21 42 0.6669
13 11 23 0.6679
14 22 35 0.6311
15 16 43 0.1385
18 19 32 0.8114
27 7 3 0.05584
35 16 38 0.3179
37 3 6 >0.9999999
38 6 10 0.8815
39 5 9 0.9980
40 8 12 0.6847
41 4 8 >0.9999999
42 6 11 0.9684
44 27 64 0.1767
45 21 43 0.5974
47 1 0 0.9750
49 13 23 0.9620
50 20 37 0.9118
51 35 51 0.2889
52 11 13 0.2909
53 2 6 0.8177
55 3 10 0.5124
57 5 9 0.9980
58 16 14 0.03756
78 1 0 0.9750

Table 2. Acute Leukemia vs. Control Group: Comparison 
of HLA-B Allele Incidence

AL HLA B*27/HLA 
B*58 allele n (%)

AL HLA B*X 
allele n (%)

Total evaluable patients         23 111

Age, median, range 38 (17-63) 36 (15-63)

Gender

     Male 12 (52) 69 (62)

     Female 11 (48) 42 (38)

Type of acute leukemia

     AML 21 (91 ) 90 (81)

     ALL 2 (9) 17 (15)

     Unclassified 0 4 (4)

Response to  induction chemotherapy

     Complete response 14 (67) 73 (65)

     Failure 7 (33) 37 (34)

     Not assessable 2 (9) 1 (1)

Table 3. Comparison between HLA-B*27/HLA-B*58 
Allele and HLA B*X Allele in Acute Leukemia Patients

AL, acute leukemia; ALL, acute lymphoblastic leukemia; AML, acute 
myeloid leukemia; HLA-B*X allele, acute leukemia patient without 
others allele.

these results with the rest of HLA-B*X allele AL group 
(Table 3). 

Response to treatment of HLA –B*58 and HLA-B*27 
patients

We then analyzed the response to induction 
chemotherapy treatment in patients with HLA-B*58 and 
HLA-B*27 genotype and compared them to the rest of the 
group HLA-B*X. There were no significant differences 
between the two groups (p= 0.978) (Table 3).

Discussion

The first study that investigated the relationship 
between the HLA system and hematological malignancies 
was published in 1967, showing HLA-A2 allele frequency 
to be higher in patients with AL [19]. Since then, several 
pathologies have shown a clear genetic link with the 
HLA system. Barion et al. found a positive association 
of HLA-B*07 allele with AML but not with ALL [20]. 

In contrast, Fernandez et al. found an opposite effect of 
HLA-B*40 in the genetic susceptibility to develop ALL 
or AML in Mexican population [21], and HLA-B*44 and 
HLA-B*51 were found to be presumptive predisposing 
factors in developing leukemia [22].

The variations between these results can be explained 
by the differences in immune responses to pathogens 
according to ethnicity and geographical zones within the 
populations studied. Brewerton et al. [23] and Schlosstein 
et al. [24] independently reported a very strong relationship 
between HLA-B27 and ankylosing spondylitis (AS). They 
found that 88–96% of the patients carried HLA-B*27 
compared with 8%–4% of healthy controls, respectively. 
These data were later confirmed by many other groups, 
giving a relative risk (RR) of >100 to develop ankylosing 
spondylitis in individuals positive for HLA-B*27 [25-27]. 
The distribution of HLA alleles in different populations 
and their hypothetical haplotype associations have shown 
common features between certain populations [28, 29].

Mellemkjaer et al. reported that patients with AS and 
other rheumatological diseases may have an increased 
incidence of malignancies, notably leukemia in AS, and 
non-Hodgkin’s lymphoma and leukemia in rheumatoid 
arthritis (RA) and systemic lupus erythematosus (SLE) 
[30].

Large-scale studies on the etiology of acute leukemia 
have been carried out in Algeria, such as on Myelodysplastic 
syndromes, a group of clonal disorders of hematopoietic 
stem cells with a high risk of transformation into acute 
myeloid leukemia [31]. The present study showed that 
HLA-B*27 and HLA B*58 are found to be increased 
in patients with AL compared to normal individuals. 
AU et al. [32] found that HLA-B*27 carriers may have 
an increased risk of AL and those with concomitant AS 
may be predisposed to lymphoid malignancies. It is still 
uncertain whether this is related to the treatment for the 
rheumatological disease, or caused by an intrinsically 
increased risk [32].
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Luo et al. showed that HLA –B*58 allele can be 
associated with genetic susceptibility for patients with AL 
in Chinese populations [33]. These associations between 
certain HLA alleles and leukemia may be due to reduced 
immune surveillance, molecular mimicry by oncogenic 
microbes, or putative linkage disequilibrium with yet 
unidentified susceptibility genes in the studied populations 
[34]. In parallel, HLA plays an important role in immune 
surveillance, and HLA polymorphism may affect the 
ability of the immune system to recognize malignant cells 
and target them for elimination by T cells [35].

 Bartakke et al [36], reported a case of a leukemia 
patient carrying HLA-B*27 allele, who developed 
reactive arthritis (ReA) during AML induction phase 
chemotherapy. This suggests that HLA-B*27 predisposes 
an individual to ReA during AML induction therapy and 
could investigated before treatment initiation.

In our study, there was no difference between the AL 
induction treatment response in patients with HLA-B*27 
and HLA-B*58 alleles when compared with the rest of the 
study group. Finally, none of our patients carrying HLA 
–B*27 allele presented clinical manifestations of AS, 
suggesting that at least part of the increased risk of AL 
in HLA-B*27 carriers may be due to an HLA associated 
predisposition and not to autoimmune disease therapy. 

In conclusion, the major finding of our study is that, 
in AL patients in west and southwest Algeria, a positive 
association may exist between HLA-B*27 and HLA-B*58 
and AML. Extending these findings to a study with a 
larger cohort would be interesting in terms of confirm 
these results and contributing important new elements to 
the existing literature. 
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