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Abstract:

Introduction: One factor influencing graft function and survival in deceased donor kidney transplantation is human
leukocyte antigen (HLA) mismatch between donors and recipients. Up-to-date data of HLA mismatch grades
according to kidney allocation criteria of the Organ Donation Centre, Thai Red Cross Society (ODC-TRC) allocation
criteria remains unclear. Objective: The study aimed to determine the HLA mismatch between deceased donors
and kidney transplant recipients. Materials and Methods: Demographic and laboratory data of deceased donors
and kidney transplant recipients from January 2019 to December 2021 from the ODC-TRC Program were analyzed.
Results: Among 767 deceased kidney donors, their age ranged from 3 to 66 years and the ratio of males and females
in deceased donors was 3.65:1, similar to a related study. The common HLA-A and HLA-B antigens were AZ,
All, A24 and A33, and B46, B13, B75 and B18, respectively. HLA-DR15, DR12, DR14 and DR4 were commonly
found. No significant difference was observed when HLA frequencies were compared with a related study (p
> 0.05). Among 1,476 transplanted kidney recipients, BDR1 was the most common mismatch grade (35.23%),
followed by BDR2 (33.87%), BDR3 (16.40%), BDRO (10.44%), and BDR4 groups (4.06%), respectively. Regarding the
BDRO kidney transplant recipients, 92 of 1,476 (6.23%) recipients were ABDR = 0:0:0 (76 from pooled and 16 from
retrieval centers). Conclusion: This study showed the mismatch at the HLA-A, -B, and -DR loci between donors
and recipients in kidney transplantation. Emphasizing additional loci for HLA mismatch in the national kidney
allocation system would be beneficial in reducing the risks of allosensitization and immunosuppression therapy.
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Introduction

The Organ Donation Centre (ODC) and the National
Blood Centre (NBC) of Thai Red Cross Society (TRC)
are the organizations involved in enrolling patients with
end-stage renal diseases requiring deceased donor kidney
transplantation and testing ABO blood group and human
leukocyte antigen (HLA) compatibilities between donor
and recipient.1 In general, HLA-A, -B, and -DR typing
results of the waited-listed patients in each transplant
center are submitted and registered in the ODC-TRC
kidney allocation program. When receiving notification
from the transplant coordinators, the negative results of
infectious markers in deceased donors are confirmed
by the NBC-TRC, the HLA-A, -B, and -DR typing of
the deceased donor will be examined. The donor ABO
blood group, Rh(D), and HLA typing results are sub-
mitted to the kidney allocation program to search for
the sequences of patients’ scores. The serum samples
of waited-listed patients with the highest overall score
from HLA-A, -B, and -DR mismatches, panel reactive
antibody (PRA) and renal waiting time can be selected
for HLA crossmatch with donor T and B lymphocytes.
Patients with negative HLA crossmatch could be cru-
cially transplanted.**

The degree of HLA mismatch for deceased donor
kidney transplantation is the number of broad antigen
specificities (as defined by serological nornenclature)3
mismatched at the HLA-A, -B, and -DR loci. A totally
HLA mismatched transplant is referred to as a 2:2:2, while
a 0:0:0 transplant would indicate no mismatched at any

three loci.*”

The Organ Procurement and Transplant
Network (OPTN) and Eurotransplant provide anteced-
ence points for candidates for HLA-A, -B and -DR or
HLA-DR matching with deceased donors based on the
recipient benefits, especially in reducing the incidence
of acute graft rejection and improving graft survival.*®

Regarding the ODC-TRC for kidney allocation crite-
ria, one kidney of the deceased donor will be allocated

to waited-listed patients in the retrieval team and the

other kidney to pooled waited-listed patients among

transplant centers.’ Pretransplant factors influencing
the testing time of HLA crossmatch in deceased donor
kidney transplantation were previously reported and
the appropriate medium for spleen and lymph node
transportation to the laboratory was suggested to
reduce the problem of cell viability.® However, data of
HLA mismatch grades between deceased donors and
recipients according to current kidney allocation cri-
teria remains unclear. This retrospective study aimed
to determine the HLA mismatch between deceased
donors and kidney transplant recipients from January

2019 to December 2021.

Materials and Methods

Study populations

The populations used in this retrospective study
included the demographic and laboratory data of
deceased donors and kidney transplant recipients
obtained from the ODC-TRC Program from January 1,
2019 to December 31, 2021.
Data analysis

Regarding the ODC-TRC criteria, all DNA-based
HLA-A, -B, and -DR typing results of deceased donors
and waited-listed patients were converted to serologi-
cally defined split antigens.
antigens was performed based on the IPD-IMGT/HLA

The assignment of split

database (http://www.ebi.ac.uk/ipd/imgt/hla)’ and the
HLA dictionary.”
Statistical analysis

Descriptive analysis was conducted to characterize
the baseline demographic data of deceased donors and
kidney transplant recipients and expressed in numbers
and percentages. HLA-A, -B, and -DR antigen frequencies
of deceased donors were analyzed as antigen frequency
(AF) using the following formula: %AF = (sum of each
antigen/ 2N) x 100 for the different antigen frequencies.
HLA-A, -B, and -DR antigen frequencies were compared
with a related study, previously reported'’ and analyzed
by paired t-test using SPSS Software (Version 16.0; SPSS
Inc., Chicago, IL, USA). A p-value of less than 0.05 was

considered to be significantly different.
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Results

The data from the ODC-TRC Program, from January
1, 2019 to December 31, 2021, included 767 deceased
kidney donors and 1,476 kidney transplant recipients.
Among 767 deceased donors, ages ranged from 3 to
66 years, and the most common age group was 41 to
50 years (26.08%), followed by 51 to 60 years (19.69%),
and 31 to 40 years (19.30%), consecutively. For kidney
transplant recipients, ages ranged from 8 to 83 years,
and the most common age group was 51 to 60 years
(27.03%), followed by 41 to 50 years (26.76%), and 31
to 40 years (21.61%), successively. Male to female
ratio among deceased donors and kidney transplant
recipients were 602/165 (3.65:1) and 911/565 (1.61:1),
as shown in Table 1.

HLA-A, -B and DR antigen frequencies among deceased
donors are summarized in Table 2. Antigen frequencies
commonly observed more than 5% in each HLA locus
were HLA-A2, Al11, A24, and A33: HLA-B46, B13, B75,
B58, B18, B51, and B60; HLA-DR15, DR12, DR14, DR4,
DR9, DR7, and DR17. The details of antigen frequencies
are shown in Table 2. Frequencies of HLA-A, -B, and
-DR antigens among deceased donors from 2019 to 2021
were compared with the data previously reported from

1996 to 2018, without significant difference (p > 0.05).

Table 1 Characteristics of study populations

The HLA-B and -DR mismatch grades between
deceased donors and kidney transplant recipients in
this study are shown in Table 3 and Figure 1. Among
1,476 transplanted kidney recipients, BDR1 was the most
common mismatch grade (35.23%), followed by BDR2
(33.87%), BDR3 (16.40%), BDRO (10.44%) and BDR4 groups
(4.06%), consecutively. Of the 604 kidney transplant
recipients in the retrieval transplant centers, BDR2 was
the most common (15.24%), followed by BDR3 (10.64%),
BDR1 (9.82%), BDR4 (3.31%), and BDRO groups (1.90%),
sequentially. In addition, among 872 kidney transplant
recipients in the pooled transplant centers, BDR1 was
the most common (25.41%), followed by BDR2 (18.63%),
BDRO (8.54%), BDR3 (5.76%), and BDR4 groups (0.75%),
consecutively. Regarding the BDRO kidney transplant
recipients (data not shown), 92 of 1,476 (6.23%) recip-
ients were ABDR = 0:0:0 (76 from pooled and 16 from

retrieval centers).

Discussion
Regarding the kidney allocation criteria, the HLA
compatibilities among patients and deceased kidney
donors are mainly involved in graft survival and func-
tion.”" Notably, HLA matching is recommended to

reduce allosensitization and donor-specific antibody

Deceased donors

Kidney transplant recipients

Characteristics
Number (n = 767) % Number (n = 1,476) %

Sex

- Male 602 78.49 911 61.72

- Female 165 21.51 565 38.28
Age range (years)

- 1-20 127 16.56 49 3.32

- 21-30 124 16.17 124 8.40

- 31-40 148 19.30 319 21.61

- 41-50 200 26.08 395 26.76

- 51-60 151 19.69 399 27.03

- 61-70 17 2.22 157 10.64

->70 0 0.00 33 2.24
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Table 2 Antigen frequencies of HLA-A, -B and -DR among deceased kidney donors in this study (2019-2021)

compared with a previous study (1996-2018)

Frequency in study period (%)

Frequency in study period (%)

Frequency in study period (%)

Antigen Antigen Antigen
1996-2018 2019-2021 1996-2018 2019-2021 1996-2018 2019-2021

Al 1.9 1.89 B7 3.58 3.19 DR1 0.45 0.33
A2 28.07 27.84 B8 0.66 0.26 DR4 9.62 9.58
A3 0.68 0.39 B13 8.92 9.97 DR7 7.7 8.22
All 29.29 27.58 B18 6.63 6.58 DR8 1.88 1.69
A23 0.07 0.00 B27 383 3.65 DR9 10.91 8.74
A24 18.56 19.69 B35 3.78 3.45 DR10 1.92 2.09
A26 1.63 1.76 B37 0.48 0.59 DR11 5.75 4.56
A29 0.72 0.72 B38 3.46 4.37 DR12 16.91 16.43
A30 2.08 1.69 B39 2.94 3.71 DR13 247 241
A31 12 0.65 B41 0.05 0.07 DR14 8.96 10.23
A32 0.27 0.13 B44 45 5.16 DR15 23.38 24.84
A33 12.06 13.56 B45 0.02 0.07 DR16 5.25 443
A34 1.36 1.17 B46 16.93 16.12 DR17 5.79 6.45
A66 0.02 0.00 B47 0.02 0.00
A68 0.84 1.30 B48 0.81 0.59
A74 1.24 1.63 B49 0.02 0.00

B50 0.05 0.20

Bb1 5.39 5.34

Bb62 2.31 1.69

B53 0.05 0.07

Bb4 0.7 0.65

B55 1.77 1.76

B56 1.81 1.76

B57 1.18 1.11

B58 6.29 7.89

B60 6.45 5.28

B61 344 352

B62 5.89 4.37

B63 0.29 0.20

B65 0.09 0.07

B67 0.05 0.00

B71 0.29 0.32

B72 0.02 0.07

B75 7.63 8.08

B76 0.34 0.39

B77 0.32 0.46

B81 0.02 0.00
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Table 3 HLA mismatch between deceased donors and kidney transplant recipients

Number of recipients from

Total

HLA mismatch grade12

Retrieved Pooled
- BDR O 28 (1.90%) 126 (8.54%) 154 (10.44%)
- BDR 1 145 (9.82%) 375 (25.41%) 520 (35.23%)
- BDR 2 225 (15.24%) 275 (18.63%) 500 (33.87%)
- BDR 3 157 (10.64%) 85 (5.76%) 242, (16.40%)
- BDR 4 49 (3.31%) 11 (0.75%) 60 (4.06%)
- BDR 4 A0 7 (0.47%) 2 (0.14%) 9 (0.61%)
- BDR 4 A1 25 (1.69%) 5 (0.34%) 30 (2.03%)
- BDR 4 A2 17 (1.15%) 4 (0.27%) 21 (1.42%)
Total 604 (40.91%) 872 (59.09%) 1,476 (100.0%)
30
25
é 20 ] Retrieval centers
i
2 Pooled registered centers
E 15
7z
10
5
,
BDRO BDR1 BDR2 BDR3 BDR4
HILA mismatch

Figure 1 Percentage of HLA mismatch between deceased donors and kidney transplant recipients

production after kidney transplantation.” A related
study conducted among more than 1,000 deceased donor
kidney transplants in the USA revealed that patients
receiving HLA-A, -B, and -DR matched kidney trans-
plantation had one-year graft survival and half-life at
better than HLA mismatch.'® Moreover, patients with
ABDR zero mismatch (0:0:0) had a lower risk of graft
failure than patients with an increased number of HLA
mismatches.””"

In this retrospective study, we reported the HLA

mismatch between deceased donors and kidney trans-

plant recipients according to the information obtained

from the ODC-TRC Program. The ratio of males to
females among deceased donors was 3.65:1, and their
age ranges were similar to a related study reported by
Ounjai, et al. in 2019." Additionally, HLA-A, -B, and
-DR antigen frequencies among 767 donors showed no
significant difference compared with the frequencies
among 2,209 donors, a study covering the years 1996
to 2018." The rare antigens including HLA-A23, A66,
B47, B49, B67 and B81 were not found in this study,
which may be due to their low incidence among Thai

population.

J Hematol Transfus Med Vol 32 No. 3 July-September 2022
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For HLA mismatch grades, BDR1 was frequently
found (35.23%) among 1,476 kidney transplant recipients,
similar to 872 recipients in the pooled transplant cen-
ters. In contrast, BDR2 was higher than BDR1 among
604 recipients in the retrieval transplant centers, which
might have been due to the lower numbers of wait-
ed-list patients registered in each retrieval center than
in the pooled transplant centers. The high number of
waited-list patients have a better chance of finding HLA-
matched grades than the low number of patients. This
reflects the chance of finding a better BDR mismatch
grade in the pooled transplant centers. Among 92 of
154 BDRO kidney transplant recipients were ABDR =
0:0:0 (data not shown in table) and the most were from
the pooled transplant centers. A related study revealed
that HLA-A, -B, -DR, and HLA-DQ mismatches could
be implemented in the kidney allocation scheme to
minimize the subsequent risk of sensitization, especially

19-21
In

among patients listed for repeat transplantation.
addition, HLA-DP typing was suggested for donor and
patient before transplantation to reduce the HLA-DP
DSA formation.” In addition, related studies reported
that one patient with only HLA-C mismatch and a
patient with anti-Cwb antibody experienced renal allograft
rejection.”” Therefore, to improve the patient’s graft
outcome after kidney transplantation, the assessment
to increase the number of HLA mismatches at all loci

is suggested for new kidney allocation criteria.

Conclusion
This study showed the mismatch at the HLA-A, -B,
and -DR loci between donors and recipients in deceased
donor kidney transplantation. Emphasizing additional
loci for HLA mismatch grade in the national kidney
allocation criteria would be beneficial in reducing the

risks of allosensitization and immunosuppression therapy.
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