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ABSTRACT

Aim. The first aim of that study was to investigate HLA class I and class II allele and
haplotype frequencies in renal dialysis patients who live in East Anatolia in Turkey. Our
second aim was to investigate whether there was a relationship between ABO and D blood
group antigens and HLA alleles and haplotypes for the study group.
Materials and methods. HLA class I and II polymorphisms in 408 renal dialysis patients
were studied using sequence-specific primers (SSP) and sequence-specific oligonucleotides
(SSO). Blood group antigens were detected by agglutination methods on microplates.
Results. A total of 16 HLA-A, 34 HLA-B, and 15 HLA-DRB1 alleles were identified. The
most frequent HLA-A alleles were HLA-A*02, HLA-A*24, and HLA-A*11. The most
frequent HLA-B alleles were HLA-B*35, HLA-B*51, and HLA-B*44. In case of HLA-
DRB1; HLA-DRB1*11, HLA-DRB1*04, and HLA-DRB1*13 were first 3 alleles with
higher frequency, in order. In the combination of those 3 alleles, the most frequent HLA-
A-B-DRB1 haplotypes were HLA-A*02-B*51-DRB1*11, HLA-A*11-B*35-DRB1*11,
A*24-B*35-DRB1*11. The frequency of ABO, D blood group antigens were observed as
0.168 for A Rh(þ), 0.019 for A Rh(�), 0.057 for B Rh(þ), 0.013 for B Rh(�), 0.123 for O
Rh(þ), 0.014 for O Rh(�), 0.018 for AB Rh(þ), and 0.001 for AB Rh(�). While A Rh(þ)
samples with HLA-A*02 and HLA-DRB1*11 had the highest frequencies (0.067 and 0.088,
respectively), O Rh(þ) samples with HLA-B*51 had the highest frequency (0.06).
Conclusion. According to haplotype frequencies HLA-A*02-B*51-DRB1*11 is also
found at higher frequencies in Bulgarian and Armenian populations. In case of HLA-
associated diseases, the east Anatolian population could be susceptible to myastenia
gravis, Behçet’s disease, and systemic sclerosis due to the high frequencies of HLA-
A*24, HLA-B*51, and HLA-DRB1*11 respectively. We did not observe a correlation
between blood group antigens and HLA alleles or haplotypes in renal dialysis patients.
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THE MAJOR HISTOCOMPATIBILITY COMPLEX
(MHC), which is also called as the human leukocyte

antigen (HLA), is encoded on human chromosome 6 and
includes MHC class I, MHC class II, and MHC class III
molecules. While MHC class I (A, B, and C)- and class II
(DP, DR, DQ)-encoded molecules participate in antigen
presentation to T cells, class III molecules consist of some
molecules responsible from innate immunity such as
complement components and some cytokines tumor
necrosis factor-a and -b.1 MHC class I and class II genes are
extremely polymorphic. Each allele at each HLA locus
encodes different peptide-binding properties that influence
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the particular peptides recognized by T cells and thereby
regulate the adaptive immune response. Concerning that,
one of the most important clinical uses of HLA typing
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Table 1. Hardy-Weinberg Equilibrium and Expected
Heterozygosity of HLA-A, HLA-B, and HLA-DRB1 Locus
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involves matching potential organ or tissue donors with
recipients who are in need of a transplant. Additionally,
determining the MHC class I and II genes is helpful to
determine the susceptibility to some organ specific auto-
immune diseases.2,3

Investigation of HLA matching between donors and
recipients forms the basis of solid organ and bone marrow
transplantation. A full match of HLA class I and class II not
only increases the functional survival of solid organ but also
prevents immunologic reactions in recipients such as the
graft-versus-host disease in bone marrow transplantation.4

However, polymorphism on HLA genes makes it difficult
to find suitable matching between donors and recipient.
That polymorphism is elevated in highly immigrated pop-
ulations in comparison to the conserved ones. Geographi-
cally Anatolia, which covers a major part of Turkey, has had
immigration from ancient times till today. In historical
order, Hitties, Helens, Romans and Byzatians, and Seljuk
Turks were ancient settlers of Anatolia. A thousand years
ago, Seljuk Turks immigrated from the far east Asia and
then the Ottoman Empire, in which different ethnic pop-
ulations from East Europe, Africa, Mezopotamia, and Asia
lived together on this land. All those distinct ethnic groups
formed the present population of Turkish Republic.5

Blood groups refer not only to genetically encoded
erythrocyte antigens but also the immunologic diversity
expressed by other blood constituents, including leukocytes,
platelets, and plasma. Most blood group genes are located
on the autosomal chromosomes such as ABO locus on
chromosome 9 and D antigens locus on chromosome 1 and
are inherited according to Mendelian rules of inheritance.
The ABO blood group system has the single most important
blood group antigens. ABO epitopes are found on many
tissues and body fluids, including red blood cells, platelets,
and endothelial cells.6,7

It has been shown that the frequencies of blood groups A
and B differ between populations. More than that, there are
examples of protection against several diseases from
inheritance of polymorphisms in genes encoding ABH and
Lewis antigens.8 However, there is less knowledge about the
correlation between those 2 polymorphic antigens, HLA
and blood groups, and their association with renal dialysis
patients.
In this study, our main objective was to investigate the

frequency of HLA-A, HLA-B, and HLA-DR alleles and
haplotypes in patients undergoing renal dialysis in a univer-
sity hospital, Inonu University Turgut Ozal Medical Center,
and dialysis centers in the Eastern Anatolian region in
Turkey. Accordingly we compared alelle and haplotype
frequencies with the frequencies of blood group antigens
(ABO, D) and possible HLA-associated diseases.
Locus
No. of

individuals
Observed

heterozygosity
Expected

heterozygosity P value

HLA-A 471 0.88323 0.86127 .76445
HLA-B 471 0.87906 0.89897 .68825
HLA-DRB1 471 0.83397 0.85076 .31907
MATERIALS AND METHODS

That investigation was approved by Ethic Committee of Malatya
Clinical Investigation (Ethic Committee report number 2012/72).
Blood samples were collected from 408 patients (208 men and 200
women). Patients with chronic renal disease applied to our center
for HLA match analysis either from different dialysis centers in
periphery locations at East Anatolia or from the dialysis center of
Inonu University Faculty of Medicine Nephrology Unit in Malatya,
Turkey, from 2008 to 2012. The exclusion criteria for hemodialysis
patients were history of renal transplantation, acute infection,
pregnancy, HIV infection, autoimmune diseases such as rheuma-
toid arthritis, Behcet’s disease type I, diabetes, and malignancies.
All HLA allele analysis was performed for possible renal trans-
plantation. Forty patients among our study group had renal trans-
plantations at Inonu University Faculty of Medicine in 2010 to
2011.9 All individuals were of Turkish descent living in 5 different
city of East Anatolia, and only scarce information could be obtained
from the donors about their ancestors.

Genomic DNA was extracted by EZ-1 isolation kit (QiaGen)
from blood samples. Low-resolution polymerase chain reaction-
sequence specific primer (PCR-SSP) and polymerase chain reaction-
sequence specific oligonucleotide (PCR-SSO) methods was used to
determine at the 2-digit-level of HLA-A, -B, and -DRB1 alleles.
DNA amplifications were done either by using SSP (Olerup) or
SSO (Tepnel Lifecodes) methods. PCR-SSO was performed in
Luminex 200 by using a software Luminex 100 Integrated System
2.3. The results were analyzed by using Quicktype for Lifematch 2.6
software. PCR-SSP products were loaded and run in 1.5% agarose
gel. Bands were analyzed both under UV light and SCORE soft-
ware program. ABO and D blood group phenotyping were per-
formed were detected by using the agglutination method.

Statistical Analysis

Allele and haplotype (2, 3, 4) frequencies were estimated by
using Arlequin Ver3.1, an integrated software package for popula-
tion genetics (http://cmpg.unibe.ch7software7arlequin3).10 Hardy-
Weinberg equilibrium (HWE) was tested for each locus separately
using the same software by aMarkov chainmethodwith exact P value
estimation. The frequency of blood groups and the relationship
between the blood groups and HLA class I and class II alleles was
statistically investigated by using Loglinear Analysis in SPSS 10.0.

RESULTS

At the first step of the investigation, we looked into HLA-A,
-B, -DR alleles, HLA-AB and HLA-A-B-DR haplotype
frequencies of 408 patients under dialysis in at Eastern
Turkey. At the second step, we looked into ABO and D
blood group antigen frequencies and whether there was
a relationship between HLA alleles and blood group anti-
gens in renal dialysis patients.

Allele Frequencies

The frequency distribution at all loci showed that the pop-
ulation sample was in HWE at each locus (Table 1). HLA-A
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Table 2. HLA-A Allele Frequencies in the Sample Population
From East Anatolia Region of Turkey

HLA-A Allele frequency

A*01 0.088
A*02 0.175
A*03 0.091
A*11 0.092
A*23 0.018
A*24 0.162
A*25 0.001
A*26 0.042
A*29 0.022
A*30 0.023
A*31 0.012
A*32 0.053
A*33 0.032
A*68 0.037
A*69 0.008
A*74 0.001

Table 3. HLA-B Allele Frequencies in the Sample Population
From East Anatolia Region of Turkey

HLA-B Allele frequency

B*07 0.037
B*08 0.043
B*13 0.019
B*14 0.011
B*15 0.013
B*18 0.049
B*22 0.001
B*27 0.033
B*35 0.161
B*37 0.016
B*38 0.028
B*39 0.004
B*40 0.011
B*41 0.009
B*42 0.003
B*44 0.058
B*46 0.001
B*48 0.002
B*49 0.034
B*50 0.027
B*51 0.137
B*52 0.043
B*53 0.007
B*55 0.036
B*56 0.002
B*57 0.014
B*58 0.011
B*60 0.009
B*61 0.009
B*62 0.003
B*63 0.013
B*64 0.004
B*65 0.009
B*73 0.001

Table 4. HLA-DR Allele Frequencies in the Sample Population
From East Anatolia Region of Turkey

HLA-DRB1 Allele frequency

DRB1*01 0.040
DRB1*03 0.098
DRB1*04 0.106
DRB1*05 0.001
DRB1*07 0.043
DRB1*08 0.015
DRB1*09 0.004
DRB1*10 0.027
DRB1*11 0.218
DRB1*12 0.013
DRB1*13 0.101
DRB1*14 0.056
DRB1*15 0.096
DRB1*16 0.039
DRB1*52 0.001
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allele frequencies of 408 sample are presented on Table 2.
A total of 16 different HLA-A alleles were observed. The 3
most frequent alleles were HLA-A*02, HLA-A*24, and
HLA-A*11.
For HLA-B locus, 34 different HLA-B alleles were

observed. Among that 34 different alleles, the most prom-
inent frequencies were for HLA-B*35 and HLA-B*51, as
shown in Table 3.
In case of HLA-DR, a total of 15 different HLA-DRB1

alleles were observed. The most frequent ones were HLA-
DRB1*11, HLA-DRB1*04, HLA-DRB1*13, and HLA-
DRB1*03, respectively (Table 4).

Haplotype Frequencies

The most frequent 2-locus haplotypes (HLA-A-B) are
shown in Table 5. Twenty-one HLA-A-B haplotypes were
detected at frequencies higher than 0.01. The most frequent
haplotypes were HLA-A*24-B*51, HLA-A*02-B*35, HLA-
A*24-B*35, and HLA-A*11-B*35, respectively.

In case of 3-locus haplotypes, Table 6 shows HLA-A-B-
DR combinations. Among a total of 550 different HLA-
A-B-DR combinations, only 4 of them were at frequencies
higher than 0.01. The most frequent one was HLA-A*02-
B*51-DRB1*11.

Frequencies of Blood Group Antigens and Their Relationship
With HLA Alleles

The frequencies of ABO blood group antigens were
analyzed together with D antigens of patients. We observed
that A Rh(þ), O Rh(þ) were the antigens with frequencies
higher than 0.1 (Table 7). Following that, we investigated
whether there was a relationship between HLA alleles types
and blood group antigens or not. When we analyzed the
frequency of HLA-A alleles together with blood group
antigens, 87 different combinations were observed.
However only 10 of them had a frequency higher than or
equal to 0.02. A Rh(þ) samples with HLA-A*02 had the
highest frequency (0.067) of overall blood group antigens
(Table 8). In case of HLA-B alleles, 142 different combi-
nation with blood group antigens were observed. Only 8 of



Table 5. Most Common HLA-A-B Haplotype Frequencies in the
Sample Population From East Anatolia Region of Turkey

HLA-A*-B* Haplotype frequency

A*01-B*35 0.026
A*02-B*07 0.018
A*02-B*08 0.012
A*02-B*27 0.012
A*02-B*35 0.034
A*02-B*44 0.014
A*02-B*50 0.014
A*02-B*51 0.029
A*03-B*08 0.011
A*03-B*18 0.013
A*03-B*35 0.021
A*03-B*51 0.016
A*11-B*35 0.033
A*11-B*51 0.015
A*24-B*18 0.012
A*24-B*35 0.033
A*24-B*51 0.037
A*24-B*55 0.011
A*26-B*51 0.012
A*32-B*51 0.011
A*68-B*51 0.014

Table 7. Most Common ABO and D Blood Group Antigen
Frequencies in 471 Samples From East Anatolia Region of Turkey

Blood group antigens Frequency

O Rh(þ) 0.123
O Rh(�) 0.014
A Rh(þ) 0.168
A Rh(�) 0.019
B Rh(þ) 0.057
B Rh(�) 0.013
AB Rh(þ) 0.018
AB Rh(�) 0.001

Table 8. Most Common HLA Alleles for Each ABO and D Blood
Group Antigens

Blood group antigen-HLA Frequency

O Rh(þ)/HLA-A02 0.056
O Rh(þ)/HLA-A24 0.043
O Rh(þ)/HLA-A03 0.028
O Rh(þ)/HLA-A11 0.021
A Rh(þ)/HLA-A02 0.067
A Rh(þ)/HLA-A24 0.062
A Rh(þ)/HLA-A11 0.039
A Rh(þ)/HLA-A03 0.035
A Rh(þ)/HLA-A32 0.025
A Rh(þ)/HLA-A68 0.02
O Rh(þ)/HLA-B35 0.040
O Rh(þ)/HLA-B51 0.036
O Rh(þ)/HLA-B44 0.020
A Rh(þ)/HLA-B35 0.059
O Rh(þ)/HLA-B51 0.060
O Rh(þ)/HLA-B44 0.020
O Rh(þ)/HLA-B52 0.020
B Rh(þ)/HLA-B35 0.022
O Rh(þ)/HLA-DRB1*11 0.062
O Rh(þ)/HLA-DRB1*04 0.035
O Rh(þ)/HLA-DRB1*03 0.028
O Rh(þ)/HLA-DRB1*15 0.028
O Rh(þ)/HLA-DRB1*13 0.027
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them were at 9 frequency higher than or equal to 0.02.
O Rh(þ) samples with HLA-B*51 had the highest frequency
(0.06; Table 8). HLA-DRB1 and blood group antigens
made 82 different combinations and 12 of them had
a frequency higher than 0.02. A Rh(þ) samples with HLA-
DRB1*11 had the highest frequency (0.088) in that group
(Table 8). There were no significant relations between the
blood group antigens and HLA-A (P ¼ .379), HLA-B (P ¼
.398), and HLA-DR (P ¼ .364).

DISCUSSION

In our study we investigated the possible HLA alleles, ABO,
D blood group antigens, and the relationship between those
2 antigenic structures in 408 dialysis patients in the East
Anatolia region of Turkey.
According to the literature and the information at www.

alelefrequencies.net website, there are 4 separate investi-
gations about the frequency of HLA alleles and haplotypes
in the Turkish population. In one of them, Uyar et al
investigated the HLA-A and -B alleles and haplotype
frequencies of individuals who lived in _Istanbul. They
observed HLA-A*02, HLA-A*24, and HLA-A*01 and in
case of HLA-B, HLA-B*35, HLA-B*51, and HLA-B*44
as the most frequent alleles.11 In another investigation,
Saruhan-Direskeneli et al analyzed HLA-DRB1-DQA1 and
Table 6. Most Common HLA-A-B-DRB1 Haplotype Frequencies
in the Sample Population From East Anatolia Region of Turkey

HLA-A*-B*-DR* Haplotype frequency

A*02-B*51-DRB1*11 0.014
A*11-B*35-DRB1*11 0.012
A*24-B*35-DRB1*11 0.011
DQB1 polymorphism in Turkish population. They reported
that HLA-DRB1*11:01, HLA-DRB1*03:01, and HLA-
DRB1*07:01 are the most frequent alleles of HLA-DRB1.12

However in 2 of them the samples were selected from the
individuals that lived in _Istanbul, which is one of the most
cosmopolitan cities in the world. In the third investigation,
Arnaiz-Villena et al investigated HLA alleles and haplo-
types in the Turkish population. Accordingly, they observed
that HLA-A*02, HLA-B*51, and HLA-DRB1*11 are the
most frequent HLA alleles in 228 unrelated Turkish indi-
viduals, from all over Anatolia including Eastern most parts.
In case of extended haplotypes, HLA-A*24-B*51-DRB1*11
was found to be the most frequent.13
A Rh(þ)/HLA-DRB1*11 0.088
A Rh(þ)/HLA-DRB1*04 0.042
A Rh(þ)/HLA-DRB1*13 0.041
A Rh(þ)/HLA-DRB1*03 0.039
A Rh(þ)/HLA-DRB1*15 0.039
A Rh(þ)/HLA-DRB1*14 0.020
B Rh(þ)/HLA-DRB1*11 0.024

http://www.alelefrequencies.net
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We observed similar data with those groups’ observation
in the case of HLA-A allele. HLA-A*02, HLA-A*24 were as
the first 2 alleles with high frequency. In contrast to those 3
investigations, we observed a third and fourth HLA-A
allele, HLA-A*11 and HLA-A*03, which are mostly found
in Wa population of south-west China (HLA-A*11:01:01;
58.4%).14 Macedonians (HLA-A*03 11.9%; HLA-A*11
7.6%),15 and Morrocans (HLA-A*03; 10%),16 and the
Greek Cypriot population has HLA-A*02 (21.4%) and
HLA-A*24 (13.6%) at highest frequencies, which is similar
with our study group. In the case of third and fourth HLA-A
alleles, HLA-A*03 9.1% and HLA-A*11 9.7% were
observed.17 Similar to our results, Papassavas et al observed
HLA-A*02 and HLA-A*24 in highest frequencies, 44.3%
and 27.2%, respectively. They also observed HLA-A*11 and
HLA-A*03 at high frequencies, 16.7% and 11.0%, respec-
tively.18 In several studies, HLA-A*02 was observed in other
populations geographically near to Turkey, such as
Bulgarians (allele frequency-AF- 0.3),19 Macedonians
(25.6%),15 and Albanians (AF 0.306).20 HLA-A*24 allele is
also determined at high frequency on Bulgarians (AF
0.118),19 Albanians (AF 0.159),20 and Macedonians
(16.3%).15

In case of HLA-B, we observed HLA-B*35 and HLA-
B*51 alleles at highest frequency in 35 different HLA-B
alleles. In Albanians, HLA-B*51 (AF 0.172) and HLA-
B*35 (0.141)20 and in Macedonians HLA-B*51 (14.8%) and
HLA-B*35 (14.8%)15 and HLA-B*51 (AF 0.209)19 were
observed at highest frequencies in Bulgarians. Greek Cyp-
riot population gives HLA-B*35 as the highest HLA-B
allele (25.5%).17 Accordingly, one of the most interesting
comparison was with the Greek population, as HLA-B*18
and HLA-B*51 were determined at highest frequencies,
26.8% and 28.51%, respectively. In the Greek population,
HLA-B*35 was the third highest HLA-B allele with 26.4%
frequency.18

Among HLA-DRB1 alleles, HLA-DRB1*11, HLA-
DRB1*13, and HLA-DRB1*04 had the highest frequencies
in our study group. HLA-DRB1*11 is a major allele for
Mediterranean countries and has been shown at high
frequencies in Croatians (15.3%),21 Albanians (AF 0.275),19

Bulgarians (AF 0.154),20 and Macedonians (16.6%),15 also.
In the Greek population HLA-DRB1*11 was determined at
the highest frequency (HLA-DRB1*11:04, 20.5%).18 Addi-
tionally, HLA-DRB1*11 was also observed at the highest
frequency in North European Russians (14.7%).22

In case of A-B haplotype, Arnaiz-Villena et al observed
HLA-A* 24-B*44 and HLA-A*23-B*49 as the highest-
frequency haplotypes and HLA-A*26-B*38, and HLA-
A*30-B*13 haplotypeswithmore than 1 frequency.13However,
according to our observation, we found completely different
haplotypes at highest frequency. HLA-A*24-B*51, HLA-
A*11-B*35 and HLA-A*02-B*51. Besides that, we did not
observe any haplotypeHLA-A*24-B*44,HLA-A*23-B*49, and
HLA-A*26-B*38. Similar to our data, Uyar et al
observedHLA-A*11-B*35 andHLA-A*02-B*51 haplotypes in
their investigation.11 In the case of the unrelated Greek
populations, HLA-A*24-B*35, HLA-A*02-B*35, and HLA-
A*02-B*18 were determined as the first 3 haplotypes with
higher frequencies, 0.040, 0.028, 0.027, respectively. A02-B51
was determined as the haplotype with the fifth highest
frequency (0.020). That also shows us the level of poly-
morphism of HLA antigens in Anatolian population.
When we investigated 3 haplotypes of the Turkish pop-

ulation, we observed HLA-A*02-B*51-DRB1*11 (1.4%),
HLA-A*11-B*35-DRB1*11 (1.2%), HLA-A*24-B*35-
DRB1*11 (1.1%) as the first 3 haplotypes in Turkish
population. According to the literature, HLA-A*02-B*51-
DRB1*11 found in Armenians and Bulgarians at 2.1% and
2.7%, respectively.19,23 Arnaiz-Villena et al observed HLA-
A*24-B*51-DRB1*11 (5.3%), HLA-A*23-B*49-DRB1*11
(2.6%), HLA-A*02-B*50-DRB1*07 (1.3%), which is
different in comparison to our observation.13 All those
distinct data show us the level of polymorphism of HLA
antigens in Anatolian population since Anatolia land is on
the migration way of distinct conserved populations.
It is known that various autoimmune diseases and also

severity of immune response to various pathogens could be
associated with specific HLA alleles. Concerning that, HLA-
A*02, HLA-A*24, HLA-B*51, and HLA-DRB1*11 alleles,
which are frequently found on our study group, could have
a relationship with different autoimmune and infectious
diseases. For example, Komlos et al suggested that HLA-
A*02 class I antigens in couples could be related with
recurrent spontaneous abortions.24 In another publication,
one Machens et al suggested HLA-A*24 could be a predic-
tive factor in myasthenia gravis in correlation with thymic
pathology.25 Durrani et al discovered a correlation between
HLA-B*51 frequency and occurence of Adamantiades-
Behcet’s disease, which is a relapsing systemic vasculitis that
may involve the eyes, skin, and almost all other organ
systems.26 In case of HLA class II, Kuwana et al investigated
the effect of ethnicity on clinical and serologic expression in
patients with systemic sclerosis and anti-DNA topoisomer-
ase I antibody. They have observed that anti-topo-I-positive
SSc patients, most of whom had HLA-DRB1*11 with no
difference in clinical expression, in SSc patients with anti-
topo I antibody.27 HLA alleles could affect not only the
occurrence but also the severity of specific autoimmune
diseases, since those observations were on different ethnic
populations with similar HLA allele frequency of our study
group, and clinicians must be alert during the examination
of patients.
In 1977, Opelz et al showed that male patients with non-

O-blood groups who had been given kidney grafts poorly
matched for HLA-A and -B loci specificities were at high
risk of graft failure. Such a beneficial effect of matching was
not found in female patients or male patients with blood
group O.28 An association between ABO blood groups
different diseases has also been reported. We investigated
a relationship between renal patients undergoing dialysis
with their HLA groups and blood group antigens. Accord-
ingly, we observed that A Rh(þ) blood group accompanied
with HLA-A*02 and HLA-DRB1*11 are at highest
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frequencies and O Rh(þ) blood group accompanied with
HLA-B*51 allele are at highest frequency. In relation with
our study, Rios et al investigated the frequencies of ABO
blood group in hemodialysis patients in comparison to
control healthy individuals. They did not observe a signifi-
cant difference between hemodialysis patients and healthy
individuals in ABO blood groups.29

In conclusion, our data confirm and increase the speci-
ficity of previous studies investigating the Turkish pop-
ulation. Since the polymorphism on Turkish population is
higher than the other populations in the same region,
including other populations in Eastern cities especially in
South East Anatolia, one should be investigated in detail.
Our data are important not only for clinical analysis in
transplantation but also in HLA-associated diseases in East
Anatolian Turkish population. Since our study group was
not specifically divided into groups according to their renal
diseases, more specific investigations can be done to analyze
the role of blood group antigens and HLA groups on renal
dialysis patients.
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