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Pattern of HLA types in renal transplant patients in Sohag 
Governorate: a cross-sectional study
Emad A.M. Yossefa, Eman M. Salamab, Ahmad M.M.A. Elsharifc  

Objective This study aimed to assess the pattern of HLA 
types in Egyptian renal transplant patients in the Sohag 
governorate.

Materials and methods A retrospective chart review was 
conducted on all patients and their donors, who were 
scheduled to undergo renal transplantation at Sohag 
University Hospital through the period from January 2010 
to December 2019. We retrieved the following data from 
eligible patients’ files: age of the recipient and donor, gender 
of the recipient and donor, consanguinity, blood group, 
cross-matching, HLA classes A and B, and DR alleles.

Results Overall, a total of 26 recipients (70.3%) and 25 
donors (67.6%) had HLA-A alleles, while 22 recipients 
(59.5%) and 26 donors (70.3%) had HLA-B alleles. In 
terms of the pattern of HLA-A distribution among recipients, 
the most frequent alleles were A*01/02 (8.1%), A*02/23 
(5.4%), A*02/32 (5.4%), and A*02 (5.4%). On the other 
hand, the most frequent HLA-A alleles in the donors’ group 
were A*01/02 (5.4%), A*02/03 (5.4%), and A*26/68 (5.4%). 
Regarding HLA-B allele distribution, all recipients had 
different alleles. While B*41/52 was the most frequent allele 
in the donors’ group. All recipients, except two patients, had 
HLA-DR alleles, most commonly DR*11/13 (13.5%) and 

DR*13/15 (8.1%). Negative cross-matching was present in 
59.5% of the cases. Among female recipients, only A*13/15 
and B*27/51/53 alleles were detected.

Conclusion In conclusion, our findings were very similar 
to the results from other local and global studies. Different 
populations and ethnicities are the main dependent 
variables of the major differences in terms of HLA allele 
distribution.
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Introduction
Globally, the risk of cardiovascular and all-cause 
mortality is very high in patients with chronic kidney 
disease (CKD) [1]. According to the recent World 
Health Organization, Egypt ranked the 20th in the 
world in 2017, the death toll of kidney disease in 
Egypt was 20 433 (3.98%) of the total deaths [2]. The 
end stage of renal failure is uremia, which induces a 
variety of clinical symptoms and affects almost all body 
systems [3,4]. Moreover, it can progress and eventually 
result in death [5]. Kidney transplantation is the most 
appropriate treatment for uremia, but it is limited to 
the severe scarcity of compatible renal sources [6]. The 
immunological response of the recipient to organ or 
tissue graft is a significant restriction on transplantation 
effectiveness [7]. The recognition of transplanted cells, 
as self or not, is detected by human leukocyte antigens 
(HLA) [8].

The HLA system is an important marker of transplant 
organ survival and plays a vital role in the biological 
system rejection process [9]. For both the donor and 
the recipient, the pretransplant evaluation involves 
HLA typing tests as the amount of HLA variations 
can be associated with decreased graft survival [10]. 
Greater compatibility between the donor and recipient 

enhances immune system tolerance and improves the 
survival of the graft in case of a compatible live donor 
transplant as well as a deceased donor [11,12].

Owing to the significant variation of HLA alleles 
and haplotypes among the different populations, it is 
considered highly polymorphic [13]. There are many 
types of HLA alleles: intracellular molecules (HLA-A, 
−B, and −C) and extracellular molecules (HLA-DRA, 
−DRB1, −DPA1, −DPB1, −DQA1, and −DQB1) [14]. 
The matching of HLA-A, −B, and −DRB1 loci has 
been shown to be very important to the assignment of 
kidney transplants as they contribute to the majority 
of the immunogenicity of the antigens [15]. In order 
to decide which donor is the best possible match, 
the determination of the HLA polymorphism and 
distribution is extremely important for a national 
registry’s strategic planning. Therefore, this study 
aimed to assess the pattern of HLA types in Egyptian 
renal transplant patients in the Sohag governorate.
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Materials and methods
A retrospective chart review was conducted on all 
patients and their donors, who were scheduled to 
undergo renal transplantation at Sohag University 
Hospital through the period from January 2010 to 
December 2019. Only adults patients aged more than 
16  years, of both sexes, were included. We excluded 
patients with incomplete data and/or patients on 
hemodialysis due to temporary or permanent failure 
of transplantation. The study was initiated after the 
approval of medical research ethics committee of 
Sohag University Hospital, Sohag, Egypt. Due to 
the retrospective nature of the present study, written 
informed consents were not required. Written informed 
consent was obtained from eligible patients before the 
beginning of the study.

Data collection and HLA typing
We retrieved the following data from eligible 
patients’ files: age of the recipient and donor, gender, 
consanguinity, blood group, cross-matching, HLA 
classes A and B, and DR alleles.

A 10 ml of whole blood was withdrawn from all patients 
for HLA typing and stored until DNA extraction 
at −80C The polymerase chain reaction–sequence-
specific primer (PCR–SSP) technique was used for 
HLA typing. After DNA extraction by QIAamp DNA 
Mini Ki and PCR was done, the DNA was separated 
by agarose gel electrophoresis in order to obtain the 
gel picture by UV gel documentation machine. The 
identification of different classes of HLA was done 
according to the pattern of DNA distribution within 
the gel.

Statistical analysis
Data were analyzed using IBM-SPSS, version 20 
(IBM, Chicago, Illinois, USA). Quantitative data 
were expressed as mean±SD and range. Qualitative 
data were expressed as frequency and percentage. 
The association between HLA typing distribution 
and patients’ characteristics was examined using Chi-
square or Fisher exact tests.

Results
The data of 37 renal transplant recipients and their 
donors were retrieved for analysis. The mean age 
of the recipients and donors was 28.45 ± 8.1 and 
41.3 ± 10.7  years old, respectively. Thirty recipients 
(81.1%) were males compared to only 16.2% in the 
donor group. In addition, 21.6% of the donors were 
the mothers of the recipients. The most common blood 
group was A +ve (29.7%), followed by O +ve (10.8%) 
(Table 1).

Overall, a total of 26 recipients (70.3%) and 25 donors 
(67.6%) had HLA-A alleles, while 22 recipients (59.5%) 
and 26 donors (70.3%) had HLA-B alleles. In terms of 
the pattern of HLA-A distribution among recipients, 
the most frequent alleles were A*01/02 (8.1%), 
A*02/23 (5.4%), A*02/32 (5.4%), and A*02 (5.4%). 
On the other hand, the most frequent HLA-A alleles 
in the donors’ group were A*01/02 (5.4%), A*02/03 
(5.4%), and A*26/68 (5.4%). Regarding HLA-B allele 
distribution, all recipients had different alleles. While 
B*41/52 was the most frequent allele in the donors’ 
group (Table 2). All recipients, except two patients, had 
HLA-DR alleles, most commonly DR*11/13 (13.5%) 
and DR*13/15 (8.1%). The distribution of HLA-DR 
alleles among donors is shown in Table 2. Negative 
cross-matching was present in 59.5% of the cases.

Among female recipients, only A*13/15 and 
B*27/51/53 alleles were detected.

Discussion
In this retrospective study, we proposed to evaluate the 
pattern and distribution of HLA alleles in the Egyptian 
population. HLA-DR was the most frequent allele 
in the recipients, followed by HLA-A and HLA-B. 
The most frequent alleles of HLA-A were A*01/02, 
A*02/23, A*02/32, and A*02. While different HLA-B 
alleles are distributed in all recipients. In terms of the 
donor, the distribution of HLA-B alleles was larger 
than HLA-A alleles. The most frequent HLA-A 
alleles in the donors’ group were A*01/02, A*02/03, 
and A*26/68, while B*41/52 was the most frequent 
allele in the donors’ group.

Survival of HLA-identical siblings living-donor 
kidney transplants has been recognized for a long time 
to be higher than that of a less-matched relative or 
well-matched deceased donors [16]. Cheigh et al. [17] 
conducted a study to compare the outcomes in identical 

Table 1  Characteristics of the study’s participants

Variables Recipents (n=37) Donor (n=37)

Age in years, mean±SD 28.45 ± 8.1 41.3 ± 10.

Male, No. (%) 30 (81.1%) 6 (16.2%)

Consanguinity, No. (%)

  Brother — 2 (5.4%)

  Father  3 (8.1%)

  Mother  8 (21.6%)

  Sister  7 (18.9%)

  Wife  1 (2.7%)

Blood group, No. (%)

  A +ve 11 (29.7%) — 

  AB +ve 2 (5.4%)  

  B +ve 2 (5.4%)  

  O +ve 4 (10.8%)  
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Table 2  Distribution of HLA alleles

Variables Recipents (n=37) Donor (n=37)

HLA-A, No. (%)

  01&02 3 (8.1%) 2 (5.4%)

  01&03 1 (2.7%) 1 (2.7%)

  01&30 1 (2.7%) 1 (2.7%)

  01&32 1 (2.7%) 1 (2.7%)

  01&33 0 1 (2.7%)

  02&02 0 1 (2.7%)

  02&03 1 (2.7%) 2 (5.4%)

  02&23 2 (5.4%) 0

  02&26 1 (2.7%) 0

  02&30 1 (2.7%) 1 (2.7%)

  02&32 2 (5.4%) 1 (2.7%)

  02&66 0 1 (2.7%)

  02&68 0 1 (2.7%)

  03&29 1 (2.7%) 0

  1 0 1 (2.7%)

  1&2 0 1 (2.7%)

  11&23 0 1 (2.7%)

  2 2 (5.4%) 0

  2&3 0 1 (2.7%)

  23&24&29 0 1 (2.7%)

  23&80 0 1 (2.7%)

  24&68 1 (2.7%) 0

  26&32 1 (2.7%) 0

  26&68 0 2 (5.4%)

  30&30 0 1 (2.7%)

  30&69 0 1 (2.7%)

  30&74 1 (2.7%) 0

  35&41 0 1 (2.7%)

  35&57 1 (2.7%) 0

  68&68 1 (2.7%) 1 (2.7%)

  68&69 1 (2.7%) 0

HLA-B, No. (%)

  03&04 0 1 (2.7%)

  04&07 1 (2.7%) 0

  07&15 1 (2.7%) 0

  07&18 0 1 (2.7%)

  07&41 0 1 (2.7%)

  13&13 1 (2.7%) 1 (2.7%)

  14&35 0 1 (2.7%)

  14&51 0 1 (2.7%)

  15&18 1 (2.7%) 0

  15&50 1 (2.7%) 2 (5.4%)

  15&58 1 (2.7%) 0

  18&50 1 (2.7%) 1 (2.7%)

  27&35 1 (2.7%) 0

  27&51&53 1 (2.7%) 0

  35&44 0 1 (2.7%)

  38&51 1 (2.7%) 0

  38&53 0 2 (5.4%)

  39&42 0 1 (2.7%)

  40&58 1 (2.7%) 1 (2.7%)

  41&27 1 (2.7%) 0

  41&44 1 (2.7%) 0

  41&47 1 (2.7%) 0

  41&52 0 2 (5.4%)

Variables Recipents (n=37) Donor (n=37)

  41&53 0 1 (2.7%)

  41&58 1 (2.7%) 0

  42&49 0 1 (2.7%)

  44&49 0 1 (2.7%)

  50&52 1 (2.7%) 0

  51 1 (2.7%) 0

  51&35&53 0 1 (2.7%)

  51&52 1 (2.7%) 0

  51&52&53 0 1 (2.7%)

  51&58 0 1 (2.7%)

  52 1 (2.7%) 1 (2.7%)

  52&51 0 1 (2.7%)

  52&53 1 (2.7%) 0

  63&51 1 (2.7%) 0

  7&52 0 1 (2.7%)

  7&53 1 (2.7%) 0

  71&44 0 1 (2.7%)

HLA-DR, No. (%)

  01&01 1 (2.7%) 0

  01&01&10 0 1 (2.7%)

  01&03 1 (2.7%) 0

  01&04 0 2 (5.4%)

  01&08 0 2 (5.4%)

  01&31 0 1 (2.7%)

  03&03&10 1 (2.7%) 0

  03&04 1 (2.7%) 0

  03&11 0 1 (2.7%)

  03&13 2 (5.4%) 2 (5.4%)

  03&16 1 (2.7%) 1 (2.7%)

  04&04 0 3 (8.1%)

  04&08 1 (2.7%) 0

  04&13 1 (2.7%) 0

  04&15 1 (2.7%) 0

  04&16 1 (2.7%) 0

  07&01 0 1 (2.7%)

  07&03 1 (2.7%) 0

  07&11 1 (2.7%) 1 (2.7%)

  07&15 2 (5.4%) 0

  08&08&10 0 1 (2.7%)

  10&15 1 (2.7%) 0

  11&13 5 (13.5%) 3 (8.1%)

  11&15 1 (2.7%) 2 (5.4%)

  13 0 1 (2.7%)

  13&13 2 (5.4%) 1 (2.7%)

  13&15 3 (8.1%) 5 (13.5%)

  15 0 1 (2.7%)

  15&15 1 (2.7%) 1 (2.7%)

  15&15&14 0 1 (2.7%)

  15&15&16 2 (5.4%) 1 (2.7%)

  15&16 1 (2.7%) 1 (2.7%)

  17&04 2 (5.4%) 1 (2.7%)

  3&13 1 (2.7%) 0

  3&4 0 1 (2.7%)

  4&13 0 1 (2.7%)

  4&15 0 1 (2.7%)

  8&11 1 (2.7%) 0

Table 2  (Continued)
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siblings at HLA-A and HLA-B loci and recipients of 
transplants from &OpenCurlyDoubleQuote;semi-ide
ntical&CloseCurlyDoubleQuote; donors. They found 
that the identical group had superior graft survival (85% 
vs. 53%) and patient survival (95% vs. 85%) compared 
to the semi-identical group. In 100 patients undergoing 
HLA-identical sibling transplants, a contemporaneous 
study also found excellent renal allograft (88%) and 
patient survival (92%) [16].

There was also an analysis of the relative importance 
of matching HLA-A, HLA-B, HLA-C, HLA-DR, 
and HLA-DP [18–21]. HLA-DR matching was 
linked to an improvement in graft survival in the 
1985 Collaborative Transplant Study. The findings of 
the study of Euro-transplant that analyzed data from 
39,205 transplantations have confirmed the salutary 
effect of HLA-DR matching on the survival of grafts 
[19]. A positive effect was also observed in the graft 
results of matching HLA-B. Australia and New 
Zealand Dialysis and Transplant Registry indicated 
that mismatching of HLA-DQ is associated with an 
increased risk of rejection [20].

Interestingly, Shang and colleagues compared uremic 
patients and healthy controls in terms of HLA alleles. 
They found that HLA-B62 and HLA-DRB1-15 alleles 
were more common in controls compared with patients, 
indicating that these two alleles have a protective effect 
for uremia. On the other hand, HLA-DRB1-4, HLA-
DRB1-11, HLA-DRB1-10, HLA-B54, HLA-B15, 
and HLA-B40 were significantly more prevalent in the 
group of patients, which may be risky alleles for uremia 
[14]. They suggest that these six alleles may increase the 
difficulty in the allocation of kidney transplantation; 
therefore, more attention should be paid for these 
alleles. Pan et al. [15] demonstrated that HLA-A*11:01, 
HLA-A*31:01, HLA-B*55:02, HLA-B*39:05, HLA-
DRB1*03:01, HLA-DRB1*04:03, HLA-DRB1*04:04, 
HLA-DRB1*04:05, HLA-DRB1*11:01, and HLA-
DRB1*12:02 indicated a substantial positive association 
with ESRD and appeared as susceptible alleles to ESRD.

In Egypt, EI-Gezawy et  al. [22] demonstrated that 
Egyptian ESRD patients had substantially increased 
frequency of HLA-A*02, HLA-DRB1*3, and HLA-
DRB1*11, which was consistent with the studies in 
Brazil, America, and Turkey [23,24]. In agreement 
with our findings, in Brazilian renal transplant 
candidates, the most frequent HLA alleles were 
HLA-A*01, A*02, A*03, A*24, B*35, B*44, B*51, 
DRB1*03, DRB1*04, DRB1*11, and DRB1*13 [23]. 
Similarly, another Brazilian study showed that the 
most frequent HLA alleles in the renal transplant 
candidates were HLA-A*02, A*24, A*03, A*01, 

B*44, B*35, DRB1*13, DRB1*11, DRB1*04, and 
DRB1*07 [24]. These findings were similar to those 
of the European population [25,26]. In contrast, the 
Kuwaiti study of Mosaad et al. [27] showed that the 
frequency of HLA-A*24, HLA-A*28, HLA-B*18, 
and HLA-DRB1*11 was higher in healthy controls 
compared with patients, which may suggest that they 
have a protective effect against uremia. This difference 
can be explained by the variation between the different 
populations and races.

In conclusion, our findings were very similar to the 
results from other local and global studies. Different 
populations and ethnicities are the main dependent 
variables of the major differences in terms of HLA 
allele distribution.
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