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Abstract:

Introduction:  Data on HLA-A, -B, and -DR allele frequencies in deceased kidney donors were reported, but 

HLA-DQB1 frequencies were not. HLA-DQB1 mismatch has been associated to increase the risk of graft rejec-

tion and is linked to DRB1 mismatch.  Objective: This retrospective study aimed to determine the allele and 

haplotype frequencies of HLA-DRB1 and -DQB1, and to investigate whether HLA-DQB1 matching is associated 

with allograft survival in deceased kidney donors.  Materials and Methods: HLA class II allele data from 1,557 

deceased kidney donors between January 1, 2019, to December 31, 2024, were obtained and analyzed for HLA-

DRB1 and -DQB1 allele frequencies from the ODC-TRC Program.  HLA-DRB1-DQB1 haplotypes were deduced 

based on known linkage patterns of HLA-DRB1 and -DQB1 alleles in HLA-DR51, -DR52 and -DR53.  The haplotype 

frequencies were calculated using Unequivocal haplotype assignment and the formula: (haplotype count ÷ 2N) x 

100, where N is the number of individuals in the population.  Data on graft outcomes provided from Thai Trans-

plantation Society.  Among 75 patients with zero HLA-ABDR mismatch and either HLA-DQ match or mismatch  

were analyzed.  Results: Overall, 13 HLA-DRB1 alleles were detected among 1,557 deceased donors.  Of these, 

DRB1*15 was the most frequent, followed by DRB1*12, DRB1*14, and DRB1*09, respectively.  Additionally, seven 

HLA-DQB1 alleles were identified.  The most common were DQB1*05, followed by DQB1*03 (DQ7), DQB1*02, 

and DQB1*03 (DQ9), respectively.  Five HLA-DRB1-DQB1 haplotype frequencies, including DRB1*15-DQB1*05, 

DRB1*12-DQB1*03 (DQ7), DRB1*09-DQB1*03 (DQ9), DRB1*14-DQB1*05, and DRB1*07-DQB1*02, were frequently 

observed.  Graft losses occurred in two patients, one with zero and one with a single HLA-DQ mismatch. 

Kaplan–Meier survival analysis showed that patients with two HLA-DQ mismatches had the lowest graft survival 

rates, and the difference among groups was statistically significant.  Conclusion: This study identified HLA-DRB1 

and -DQB1 allele and haplotype frequencies among deceased kidney donors, providing additional background 

information relevant to kidney allocation criteria.
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นิพนธต์น้ฉบบั

ความถี่ของ HLA Class II allele และ haplotype ในผูบ้รจิาคไตสมองตาย 
และความส�ำคญัของ HLA-DQ matching กบัการปลูกถา่ยอวยัวะ: การศึกษา
ยอ้นหลงัต ัง้แต่เดือนมกราคม 2562 ถงึธนัวาคม 2567
ชาย  ฤกษช์ยั1   อรรถพล  ศรสุีดดี1   กนกวรรณ  ชนิบดี1   ศิรลิกัษณ ์ เพยีรเจรญิ1   ออ้ยทพิย ์  ณ ถลาง2   อภวิรรษ  ตยิะพรรณ1  

สุภนิติ์  นิวาตวงศ์3 และ นฐัสทิธิ์  ลาภปรสุิทธิ์4
1ศูนยบ์รกิารโลหติแห่งชาต ิสภากาชาดไทย  2บณัฑติศึกษา คณะสหเวชศาสตร ์มหาวทิยาลยัธรรมศาสตร ์ศูนยร์งัสติ  3ศูนยร์บับรจิาคอวยัวะ สภากาชาดไทย
4ภาควชิาอายุรศาสตร ์คณะแพทยศาสตรศิ์รริาชพยาบาล มหาวทิยาลยัมหดิล

บทคดัย่อ

บทน�ำ ขอ้มลูของ human leukocyte antigen (HLA) ซึง่เป็นความถีอ่ลัลลี HLA-A, -B, และ -DR ในผูบ้ริจาคไตสมองตายนัน้

มรีายงานไว ้แต่ยงัไมม่ขีอ้มลูความถีอ่ลัลลีของ HLA-DQB1 ซึง่ในการปลูกถา่ยอวยัวะ HLA-DQB1 mismatch ส่งผลต่อการเพิม่

ความเสีย่งต่อการปฎเิสธอวยัวะและเกีย่วขอ้งกบั HLA-DRB1 missmatch  วตัถุประสงค ์เพือ่ศึกษาขอ้มลูยอ้นหลงัความถีอ่ลัลลีและ 

haplotypes ของ HLA-DRB1 และ -DQB1 และ HLA-DQB1 matching มผีลต่อ graft survival ในผูบ้ริจาคไตสมองตายหรือไม ่

วสัดุและวธิกีาร เกบ็ขอ้มลูผลการตรวจทางหอ้งปฏบิตักิารในผูบ้ริจาคไตสมองตายจ�ำนวน 1,557 ราย จากโปรแกรมของ ODC-TRC 

ตัง้แต่วนัที ่1 มกราคม พ.ศ. 2562 ถงึวนัที ่31 ธนัวาคม พ.ศ. 2567 รวบรวมผลตรวจและวเิคราะหค์วามถีอ่ลัลลีของ HLA-DRB1 

และ -DQB1 รวมทัง้ค�ำนวณเป็น HLA-DRB1-DQB1 haplotype frequencies ดว้ยวธิี Unequivocal haplotype assignment 

และหาความถีด่ว้ยสูตร : (haplotype count ÷ 2N) x 100 โดย  N คือจ�ำนวนของผูบ้ริจาคไตสมองตาย  ผลการศึกษา ผูบ้ริจาค

ไตสมองตาย จ�ำนวน 1,557 ราย พบอลัลลี HLA-DRB1 จ�ำนวน 13 ชนิด อลัลลีทีพ่บบอ่ยคือ DRB1*15, DRB1*12, DRB1*14 

และ DRB1*09 พบอลัลลี HLA-DQB1 จ�ำนวน 7 ชนิดทีพ่บบอ่ย คือ DQB1*05 รองลงมาคือ DQB1*03 (DQ7), DQB1*02, และ 

DQB1*03 (DQ9) ตามล �ำดบั ความถีอ่ลัลลีท ัง้ HLA-DRB1 และ -DQB1 ทีพ่บครัง้น้ีใกลเ้คียงกบัทีเ่คยมรีายงานไวใ้นคนไทย การ

ศึกษาน้ีความถีข่อง HLA-DRB1-DQB1 haplotypes ทีพ่บบอ่ย 5 แบบ คือ DRB1*15-DQB1*05, DRB1*12-DQB1*03 (DQ7), 

DRB1*09-DQB1*03 (DQ9), DRB1*14-DQB1*05 และ DRB1*07-DQB1*02 เมือ่วเิคราะหข์อ้มลูของ graft outcome ในผูป่้วย

ทีไ่ดร้บัไตแบบ  HLA-ABDR ตรงกนัท ัง้หมด และ HLA-DQ ตรงกนั หรือ HLA-DQ ไมต่รงกนั จ�ำนวน 75 ราย พบวา่ ผูป่้วยทีม่ ี

graft loss จ�ำนวน 2 ราย ม ี1 รายเป็น HLA-DQB1 ตรงกนั และอกี 1 รายเป็น HLA-DQB1 ไมต่รงกนั 1 อลัลลี จากการวเิคราะห ์

graft survival ดว้ยวธิี Kaplan–Meier แสดงใหเ้หน็วา่ผูป่้วยทีม่ ีHLA-DQB1 ไมต่รงกนั 2 อลัลลี มคีวามแตกต่างอย่างมนียัส�ำคญั

ทางสถติเิมือ่เทยีบกบักลุม่อืน่  สรุป การศึกษาน้ีไดร้ายงานความถีอ่ลัลลี และ haplotypes ของ HLA-DRB1 และ -DQB1 ในผูบ้ริจาค

ไตสมองตายเพือ่ใชเ้ป็นขอ้มลูเพิม่เตมิทีเ่ป็นประโยชนส์ �ำหรบัการจดัสรรไตต่อไป

คำ�สำ�คัญ :	l อัลลีล HLA  l Haplotypes  l ผู้บริจาคไตสมองตาย  l การปลูกถ่ายไต

วารสารโลหิตวิทยาและเวชศาสตร์บริการโลหิต. 2569;36:21-30.
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Introduction

For deceased donor kidney transplantation, ABO blood 

group and human leukocyte antigen (HLA) compatibility 

between donor and recipient improves graft function and 

outcomes and reduces the risk of sensitization.¹  First, 

the HLA-A, -B, and -DR typing results of wait-listed 

patients at each transplant center are submitted and 

registered according to the kidney allocation criteria 

of the Organ Donation Centre, Thai Red Cross Society 

(ODC-TRC) program.  When the ODC-TRC transplant 

coordinators are notified of a deceased donor, HLA-A, -B, 

and -DR typing is performed, and the negative results of 

infectious markers are confirmed by the National Blood 

Centre, Thai Red Cross Society (NBC-TRC).  Subse-

quently, patients on the waitlist are ranked according 

to a composite score that includes HLA-A, -B and -DR 

typing, panel reactive antibody (PRA), patient age, and 

duration of waiting time.  Those with the highest scores 

are selected for HLA crossmatching using recipient 

serum against donor T and B lymphocytes, according 

to donor ABO blood group, Rh(D), and HLA typing. 

Patients with the highest scores and a negative HLA 

crossmatch are prioritized for transplantation.3,4  Sub- 

sequently, patients on the waitlist are ranked according 

to a composite score that includes HLA-A, -B, and -DR 

typing, panel reactive antibody (PRA) levels, patient 

age, and duration of waiting time.

Data from the Collaborative Transplant Study in 

1985 revealed that the kidney transplant success rate 

was higher when there was no mismatch of HLA-B and 

-DR than when there was a mismatch5, consistent with 

related studies in deceased donor kidney transplants.6,7 

Nevertheless, there is limited data on HLA typing results 

in deceased kidney donors at other HLA loci, including 

HLA-C, -DQB1, and -DPB1, which may be due to the 

limited availability of reagents and techniques used 

and their high cost.  A related study revealed that 

when there was also one HLA-B mismatch, patients 

with one or two HLA-C mismatches had a significantly 

higher incidence of rejection compared with those with 

no HLA-C mismatch when there was also one HLA-B 

mismatch.8

According to data from the Southeastern Organ 

Procurement Foundation, HLA-DQ matching showed 

no effect among 12,050 deceased donor transplants;9 

however, a significantly increased risk of rejection was 

observed when HLA-DQ mismatching occurred in combi-

nation with HLA-DR mismatches.10  Moreover, recipients 

with DQ mismatch developed de novo donor-specific 

antibodies (dnDSAs) after kidney transplantation.  The 

immunogenetic potential of HLA-DQ mismatch exhibited 

a significantly higher rate of late graft rejection and 

graft survival compared with recipients who did not 

develop dnDSAs.11  Therefore, incorporating HLA-A, 

-B, -DR, and -DQ typing results for both wait-listed 

patients and deceased donors has been recommend-

ed in kidney allocation schemes to reduce the risk of 

sensitization, particularly in patients undergoing repeat 

transplantation.10-13

Data on HLA-A, -B, and -DR frequencies in de-

ceased donors from the ODC-TRC were reported in 

2019, showing no significant differences compared with 

the Thai stem cell donor registry; however, HLA-DQ 

frequencies were not included.14  In 1996, polymerase 

chain reaction sequence-specific primer (PCR-SSP) test-

ing was first applied for HLA-A, -B, -DRB1, and -DQB1 

typing in deceased donors.  Since 2017, real-time PCR 

has been implemented for deceased donor typing to 

reduce turnaround time, with supplementary HLA-C 

and -DPB1 typing results also available.15  To strengthen 

the kidney allocation system of the ODC-TRC, this 

retrospective study aimed to determine the distribution of 

HLA-DRB1 and -DQB1 alleles and haplotypes in deceased 

kidney donors from January 2019 to December 2024, 

and to compare graft outcomes between recipients of 

DQB1-matched and DQB1-mismatched deceased donor 

kidney transplants.
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Materials and Methods

Study populations

This retrospective study protocol was approved by 

the Research Ethics Committee, National Blood Centre, 

Thai Red Cross Society, Bangkok, Thailand (COA No. 

NBC EC 12/2025).

The study population comprised laboratory data from 

total 1,557 deceased kidney donors obtained through 

the ODC-TRC Program between January 1, 2019, and 

December 31, 2024.  Eligible organ donors were required 

to be less than 60 years of age, to have been declared 

brain dead.  Donors with active infections, malignancies 

and chronic diseases (including diabetes mellitus, car-

diovascular disease, renal disease, hypertension, hepatic 

disease, or alcohol dependence) were excluded.  All 

organs considered for transplantation were required to 

demonstrate adequate functional status and to be free 

of transmissible pathogens, such as hepatitis B virus 

and HIV.  Organ procurement was conducted exclu-

sively after consent for donation had been obtained 

from the donor’s family or legal next of kin.  HLA-A, -B, 

-C, -DRB1, -DRB3/4/5, -DQB1, and -DPB1 typing was 

performed using real-time PCR (LinkSeq™ HLA Typing 

Kits, One Lambda, Inc., CA, USA).15  The laboratory 

is accredited under ISO 15189:2022 medical laboratory 

standards.  Among 2,709 patients who were registered 

with HLA-A, -B, -DR, and -DQ typing results and 

received kidneys from 1,468 deceased donors between 

January 2019 and December 2024, 75 patients received 

zero HLA-ABDR mismatch donors (0:0:0).  In addition, 

graft outcome among 75 patients who received deceased 

donor kidney transplants with zero HLA-ABDR mismatch 

and either HLA-DQ match or mismatch were analyzed. 

Data analysis

Regarding the ODC-TRC criteria, all DNA-based HLA-A, 

-B, and -DRB1 typing results of deceased donors were 

converted to serologically defined split antigens.  The 

assignment of split antigens was performed based on 

the IPD-IMGT/HLA database (http://www.ebi.ac.uk/ipd/

imgt/hla)16 and the HLA dictionary.17

Statistical analysis

HLA class II allele analysis results were collected in 

a database (Microsoft Access 11.0; Microsoft Corpora-

tion, Seattle, WA, USA). HLA-DRB1 and -DQB1 allele 

frequencies of deceased donors were analyzed as allele 

frequency (AF) using the following formula: %AF = (sum 

of each individual allele/ 2N) × 100. HLA-DRB1 and -DQB1 

haplotype frequencies among 1,557 deceased kidney 

donors were determined using unequivocal haplotype 

assignment, according to the data reported among Thai 

populations.18  This approach was based on the known 

linkage patterns of HLA-DRB1 and -DQB1 alleles within 

the HLA-DR51, -DR52 and -DR53- associated haplotypes 

previously described in the Thai population.  When 

multiple allele combinations were compatible with the 

typing results, the haplotype most frequently reported in 

the population was assigned as the most likely haplotype. 

In addition, to model time-to-graft loss and recipient 

survival after kidney transplantation, Kaplan-Meier (K-M) 

survival curves were generated using IBM SPSS Statistics 

version 23 and presented with Microsoft® Word 2019.

Results

The data from the ODC-TRC Program, from Janu-

ary 1, 2019, to December 31, 2024, included 1,557 de-

ceased kidney donors.  The distribution of HLA-DRB1 

and HLA-DQB1 alleles was defined by real-time PCR 

low-resolution typing among deceased kidney donors, 

as shown in Table 1.  Overall, 13 HLA-DRB1 alleles were 

detected among deceased kidney donors.  Of these, 

DRB1*15 (23.92%), DRB1*12 (16.02%), DRB1*14 (9.83%), 

and DRB1*09 (9.57%) were the most frequent, consistent 

with a related study.14  The DRB1*03 (DR18) allele was 

not observed in this study because it was a rare allele 

hardly found in Thais.  Additionally, seven HLA-DQB1 

alleles were identified.  The most common DQB1 alleles 

among deceased kidney donors were DQB1*05 (40.59%), 

followed by DQB1*03 (DQ7) (16.60%), DQB1*02 (13.46%), 

and DQB1*03 (DQ9) (10.92%), respectively. 
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Table 1  Distributions of HLA-DRB1 and -DQB1 alleles among deceased kidney donors 

Alleles
Frequency (n = 1,557)

Observed %

DRB1 allele

DRB1*01 6 0.19

DRB1*03(DR 17) 193 6.20

DRB1*04 287 9.22

DRB1*07 267 8.57

DRB1*08 47 1.51

DRB1*09 298 9.57

DRB1*10 64 2.06

DRB1*11 160 5.14

DRB1*12 499 16.02

DRB1*13 72 2.31

DRB1*14 308 9.89

DRB1*15 745 23.92

DRB1*16 168 5.40

DQB1 allele

DQB1*02 419 13.46

DQB1*03(DQ7) 517 16.60

DQB1*03(DQ8) 149 4.79

DQB1*03(DQ9) 340 10.92

DQB1*04 134 4.30

DQB1*05 1264 40.59

DQB1*06 291 9.34

The DRB1-DQB1 haplotype frequencies among 

deceased kidney donors are shown in Table 2.  Five hap-

lotypes, including DRB1*15-DQB1*05, DRB1*12-DQB1*03 

(DQ7), DRB1*09-DQB1*03 (DQ9), DRB1*14-DQB1*05, and 

DRB1*07-DQB1*02, were frequently observed among 

this study population.  The rare haplotype frequencies 

of DRB1*03 (DR17)-DQB1*03 (DQ7), DRB1*04-DQB1*05, 

DRB1*07-DQB1*05, DRB1*08-DQB1*03 (DQ7), DRB1*12-

DQB1*06, and DRB1*03 (DR17)-DQB1*03 (DQ9) were also 

observed.  The distribution of DRB1-DQB1 haplotype 

frequencies among 1,557 deceased kidney donors was 

analyzed by using unequivocal haplotype assignment 

and sorted from low to high frequencies, as shown in 

Figure 1.

Among 2,709 patients who were registered with HLA-A, 

-B, -DR, and -DQ typing results and received kidneys 

from 1,468 deceased donors between January 2019 and 

December 2024, 75 patients received zero HLA-ABDR 

mismatch donors (0:0:0).  Of these, 54 patients had zero 

HLA-DQ mismatches, 19 patients had one HLA-DQ 

mismatch, and 2 patients had two HLA-DQ mismatches. 

Regarding graft survival in these patients, one patient 

with zero HLA-DQ mismatch and one patient with one 

HLA-DQ mismatch experienced graft rejection with graft 

loss at day 436 and 552, respectively.  Survival of renal 

allografts in 75 patients with zero HLA-ABDR mismatch 

donors, stratified by HLA-DQ match and mismatch. 

Patients with two HLA-DQ mismatched alleles had a 

lower survival rate than the other groups.  The difference 

among the three groups was statistically significant, 

as determined by the univariate Chi-squared analysis 

(log-rank test, p-value = 0.049), as shown in Figure 2. 
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Table 2  HLA-DRB1 and DQB1 haplotype frequencies among deceased donors (n = 1,557)

Haplotype Observed Haplotype frequency (%)

DRB1*01-DQB1*05 6 0.19

DRB1*03(DR17)-DQB1*02 192 6.17

DRB1*03(DR17)- DQB1*03(DQ7) 1 0.03

DRB1*04-DQB1*04 129 4.14

DRB1*04-DQB1*05 1 0.03

DRB1*04- DQB1*03(DQ7) 11 0.35

DRB1*04- DQB1*03(DQ8) 146 4.69

DRB1*07-DQB1*02 227 7.29

DRB1*07-DQB1*05 1 0.03

DRB1*07- DQB1*03(DQ9) 38 1.22

DRB1*08-DQB1*04 4 0.13

DRB1*08-DQB1*06 42 1.35

DRB1*08- DQB1*03(DQ7) 1 0.03

DRB1*09- DQB1*03(DQ8) 2 0.06

DRB1*09- DQB1*03(DQ9) 296 9.51

DRB1*10-DQB1*05 64 2.06

DRB1*11-DQB1*05 5 0.16

DRB1*11-DQB1*06 3 0.10

DRB1*11- DQB1*03(DQ7) 152 4.88

DRB1*12-DQB1*05 183 5.88

DRB1*12-DQB1*06 1 0.03

DRB1*12- DQB1*03(DQ7) 315 10.12

DRB1*13-DQB1*05 2 0.06

DRB1*13-DQB1*06 42 1.35

DRB1*13- DQB1*03(DQ7) 28 0.90

DRB1*14-DQB1*05 288 9.25

DRB1*14-DQB1*06 12 0.39

DRB1*14- DQB1*03(DQ7) 8 0.26

DRB1*15-DQB1*05 550 17.66

DRB1*15-DQB1*06 192 6.17

DRB1*15- DQB1*03(DQ7) 3 0.10

DRB1*16-DQB1*05 168 5.39

DRB1*03(DR17)-DQB1*03(DQ9) 1 0.03
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Figure 1  HLA-DRB1-DQB1 haplotype frequencies among deceased kidney donors.  Haplotypes observed more 

than 250 times are marked with an asterisk (*) in a box.  Haplotype I represents the frequencies observed in this 

study, Haplotype II represents previously published data from Thai population8, and Haplotype I+II indicates the 

combined dataset from both studies.  DRB1*15-DQB1*05, DRB1*12-DQB1*03 (DQ7), DRB1*09-DQB1*03 (DQ9) and 

DRB1*14-DQB1*05 were most frequently observed among the Thai population

Figure 2  Kaplan–Meier curves comparing graft survival among patients with DQ match, DQ mismatch-1, and 

DQ mismatch-2 alleles.
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Discussion

In this retrospective study, we analyzed the frequen-

cies of HLA class II alleles, including HLA-DRB1 and 

-DQB1 alleles, among 1,557 deceased kidney donors over 

a period of 5 years (2019-2024).  Regarding HLA-DRB1 

alleles, their frequencies were similar to related studies 

in deceased kidney donors and the Thai Stem Cell Donor 

Registry.14,19  HLA-DRB1 and -DQB1 frequencies were 

consistent with other reports in Thai populations.  The 

frequencies of HLA-DRB1*12 and HLA-DRB1*15 alleles 

were frequently found in different Thai populations, 

including deceased kidney donors, present-day Thais, 

and Northeast Thais.20,21  HLA-DRB1*03 (DR18) allele 

was not observed in this study, confirming that it is a 

rare allele in Thai populations.  Further studies of larger 

sample sizes are recommended.

Concerning HLA-DQB1 alleles, their frequencies were 

similar to related studies in Thai populations.20-21  The 

frequencies of HLA-DQB1*05 and HLA-DQB1*03 (DQ7) 

alleles were most frequently observed among deceased 

kidney donors and the other groups, including pres-

ent-day Thais and Northeast Thais.18, 20-21  Even though 

HLA-DRB1 and HLA-DQB1 alleles are in strong linkage 

disequilibrium within different populations, associations 

between HLA-DRB1 and DQB1 alleles are usually weak 

or limited to some haplotypes.22  Particular allelic combi-

nations, referred to as conserved haplotypes, have been 

well documented in Thai populations.18, 20-21

In this study, we also analyzed the distribution of 

the DRB1-DQB1 haplotype frequencies among 1,557 

deceased kidney donors.  We found that two common 

haplotypes, including DRB1*15-DQB1*05 and DRB1*12-

DQB1*03 (DQ7), were identified, corresponding to the 

predominant DRB1 and DQB1 alleles, this study pop-

ulation.  Similar results were also reported in healthy 

Thai individuals and patients with knee osteoarthritis 

aged over 45 years.23  Further studies focusing on HLA-

DRB1-DQB1 haplotypes may provide an impact on sus-

ceptibility or resistance to disease in Thai populations. 

An unusual HLA-DRB1*15:01-DQB1*02:01 haplotype has 

been reported in a healthy candidate for stem cell dona-

tion.  The subsequent analysis of the relatives revealed 

that its formation has most likely occurred within or 

beyond the generation, which might be due to a cross-

ing-over event during spermatogenesis.24  A limitation 

of this study is that we could not confirm the definite 

pattern of uncommon DRB1-DQB1 haplotypes found 

among deceased kidney donors.  Because DRB1-DQB1 

haplotypes are typically inherited together and their 

frequencies vary across different ethnic populations, it 

is possible that these uncommon haplotypes may have 

arisen through recombination or crossing-over events. 

To ensure accurate haplotype assignment, confirmatory 

testing using third generation sequencing or family-based 

phasing method is recommended.

HLA-DQ antibodies are frequently detected after 

kidney transplantation and are more strongly associated 

with adverse graft outcomes than other HLA antibod-

ies.25  In Thailand, HLA-DQB1 typing results are not 

currently included in the ODC-TRC kidney allocation 

criteria, we analyzed graft survival among 75 patients 

with HLA-ABDR match, incorporating HLA-DQ typing. 

Graft loss occurred in two patients: one with HLA-DQ 

match and the other with one HLA-DQ mismatch. The 

causes of graft rejection in these cases may be attributable 

to other HLA loci (e.g., HLA-C, -DQA1, -DPB1), patient 

and donor age, donor-specific antibodies, or treatment 

factors.  To improve compatibility at other HLA loci, 

new strategies such as allele or epitope matching are 

recommended to reduce sensitization risks and enhance 

kidney allocation criteria.26-27  An additional study with 

a larger sample size is suggested.

Conclusion

HLA-A, -B, -DR, and -DQ typing results for both 

wait-listed patients and deceased donors have been 

recommended in kidney allocation schemes to reduce 

the risk of sensitization.  HLA-DQB1 typing results are 

not currently included in the ODC-TRC kidney allocation 

criteria.  This retrospective study identified HLA-DRB1 
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and -DQB1 allele and haplotype frequencies among de-

ceased kidney donors, providing background information 

to improve compatibility.  Patients with HLA-ABDR 

match but with two HLA-DQ mismatches showed a 

lower graft survival rate than the fully matched group.
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