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Original Article
Comparison between allocation score from panel reactive antibody
(PRA) and allocation score from calculated PRA (cPRA) in kidney

transplant waiting list

Sireewan Sukhumvat', Chutima Tammakorn', Sukanya Siriyotha” and Duangtawan Thammanichanond'
'Histocompatibility and Immunogenetics Laboratory, Department of Pathology; *Section for Clinical Epidemiology and Biostatistics,

Faculty of Medicine Ramathibodi Hospital, Mahidol University

Abstract:

Introduction: The panel reactive antibody (PRA) is one of Thai kidney allocation criteria for deceased donor’s
kidney. PRA assay is tested by using phenotypic bead from commercial kit. However, many countries have
been using calculated PRA (cPRA), which was calculated based on HLA antibody identified by single antigen
bead (SAB) assay, instead of using PRA. The impact of using cPRA, calculated based on antibodies identified by
phenotypic beads, instead of PRA in Thai population has not been reported. Objective: The aim of this study was
to compare the kidney allocation score determined from PRA with those from cPRA of the same sera. Calculated
PRA was based upon unacceptable antigens which were determined from HLA antibodies specified from SAB
assay (cPRA-SAB) and from phenotypic bead assay (cPRA-phenotypic bead). Materials and methods: Data of
243 serum specimens evaluated by both SAB and phenotypic assays were collected and analyzed. The results
of PRA, cPRA-SAB and cPRA-phenotypic bead were transferred into kidney allocation scores before the score
comparison was done by using Chi-square test. Results: There were 243 samples that tested with both SAB
assay and phenotypic bead assay. An analysis of allocation scores using cPRA-SAB instead of PRA demonstrated
that the concordance rate was 63.79% (155/243 samples) and 34.57% of all samples (84/243 samples) received
higher allocation scores. Further analysis of the allocation scores using cPRA-phenotypic bead instead of PRA
demonstrated that the concordance rate was 76.13% (185/243 samples) and 22.22% of all samples (54 /243 samples)
received the higher allocation scores. One of the possible reasons of discrepancy between the PRA and the cPRA
scores was the higher rate of HLA frequencies in the Thai population than that in the phenotypic bead assay.
Conclusion: The allocation score using cPRA will be beneficial to the sensitized patients who have antibodies to
the high frequency antigen in the Thai population due to increased points of allocation scores.

Keywords : @ Kidney transplantation ® cPRA @ Phenotypic bead @ Single antigen bead ® HLA antibodies
J Hematol Transfus Med. 2019;29:183-93.
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Score from PRA VS Score from cPRA-SAB

M Score from PRA=0 OScore from PRA=2 Il Score from PRA = 4
120
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100

80

60
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) 34 34
24

0 2 4

Score from cPRA-SAB

Figure 1 The comparison between allocation score from PRA and allocation score from ¢PRA-SAB (Thai Red

Cross criteria)

Score from PRA VS Score from cPRA-phenotypic bead
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Figure 2 The comparison between allocation score from PRA and allocation score from ¢cPRA-phenotypic bead

(Thai Red Cross criteria)
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Figure 3 The comparison between allocation score from cPRA-phenotypic bead and allocation score from cPRA-

SAB (Thai Red Cross criteria)

AZUUL 2 799219 ANHUANGNYAINGNNMTAAALLULAN
2 7% whiuSeuay 24.28 (Figure 3)
ok wamswSufeunsunmlungsEsTiiang ant-
HLA Class I & concordance rate mﬁmag’ﬁ%@mag 66.22
%asga%%mﬁﬁmwwz anti- HLA Class II § concordance rate
wAtaLiSuay 6363 uasdayadsufisl anti- HLA Class
I uwae Class II § concordance rate mﬁ‘aa%iﬁ%faaaz 78.23
%@Lﬁaﬂmimuammazmjm wuhlamsiSeufendoly
TumafenifusaiReuifisunzismusm@nyIngs
ms@nsmsaeunlaseiagazeas PRA uaz cPRA
wonINMILSeUBunsusLmaLnaiMTinass nihsd
anadelddnmnsiBeasehiauazens PRA Uuas cPRA
Toentisrnifosay 10 Hovum 10 499 s Seuidien
T¥een3aeaad PRA ey cPRA-SAB (PRA vs cPRA-
SAB) ¥ N9A308a109 PRA LAY cPRA-phenotypic
bead (PRA vs cPRA-phenotypic bead) Wayseningansay
22709 cPRA-SAB La¢ cPRA-phenotypic bead (cPRA-SAB
vs cPRA-phenotypic bead) iﬁwaﬁﬂwﬁ@ﬁ
Msu3euLfiauga9@1 PRA vs cPRA-SAB
Slovmsutisen PRA way cPRA-SAB iutsiorat
10 Fimaim 10 493 WA concordance rate WhiSae

av 4033 Toemurh Fa9maeeniil concordance rate @aﬁqm
fate PRA shnnh3aeiay 90 9100 (79 §aehy) (Table 1)
aRsanmntihen cPRA-SAB anldwuen PRA  wudl
131 T 243 satheiendeulioglugrogeiu @afudon
av 53.91) leemuiwieuasen PRA ARdmawdsudisien
Lﬁ'ﬁlammmLﬂmhmumﬂﬁq@?\a PRA annnmM3auay 80
A9 90 wnwh cPRA-SAB snldun PRA azvnlienidon
aneglunga  annndh¥asag 90 fs 100 Swam 17 Faehs
(Table 1) wonNNiE 13 detheaemlasnd PRA
snnnT¥enay 70 A9 80 Wold cPRA-SAB snumaziaen
anaeflunga snnnih¥eray 90 89 100 Tsnuifl 14 dhaehy
(auavs 76) IdehSauavanas alina cPRA-SAB Taunm
mamashasasTianns NITNLDEMNTIALULL
M5.3auifieug2961 PRA vs cPRA-phenotypic bead
avhnsuLieen PRA uay cPRA- phenotypic bead \{u
4550888 10 %mm 10 999 WUINH concordance rate
whiuSeuar 4444 leemuingasasenfisl concordance
rate §u§AAaTI9 PRA snnnd13aray 90 119 100 (80 fhae)
(Table 2) Wlafinsanvnnih cPRA-phenotypic bead 3n 1%
wnuen PRA wuddl 109 Tk 243 ﬁaaﬂwaﬁﬁné‘éﬂﬁaﬁwﬁ’m
shgatn (euudorny 44.86) lnemuiasmaseiiiiduan

J Hematol Transfus Med Vol 29 No. 3 July-September 2019



msuSeufieuazuumnsdnass inanen PRA fu cPRA Tugthesatgnaela 189

Table 1 The comparison of the % score between PRA and cPRA-SAB

cPRA-SAB Total
0-10% >10-20% | >20-30% | >3040% | >40-50% | >50-60% | >60-70% | >70-80% | >80-90% >90-100%
PRA 0-10% 1 1 3 1 8
>10-20% 2 3
>20-30%
>30-40%
>40-50%
>50-60%
>60-70%
>70-80%
>80-90%
>90-100%
Total 4

Grey boxes = number of sera that received increased scores when using cPRA-SAB instead of PRA; Black boxes = number of
sera that received the same score ranges when using cPRA-SAB instead of PRA; White boxes = number of sera that received

decreased scores when using cPRA-SAB instead of PRA; Blank = 0

Table 2 The comparison of the % score between PRA and cPRA-phenotypic bead

cPRA-phenotypic bead Total
0-10% >10-20% >20-30% >30-40% >40-50% >50-60% >60-70% >70-80% >80-90% >90-100%

PRA 0-10%
>10-20% 5
>20-30%
=»30-40%
>40-50%
>50-60%
=»60-70%
=70-80%
>80-90%
>80-100%
Total 10

Grey boxes = number of sera that received increased scores when using cPRA-phenotypic bead instead of PRA; Black boxes =
number of sera that received the same score ranges when using cPRA-phenotypic bead instead of PRA; White boxes = number

of sera that received decreased scores when using cPRA-phenotypic bead instead of PRA; Blank =0

Table 3 The comparison of the % score between cPRA-phenotypic bead and cPRA-SAB

cPRA-SAB Total

0-10% »10-20% >20-30% >30-40% >40-50% =50-60% =>80-70% >70-80% >80-90% >90-100%
¢PRA- 2 2 1 1 10
phenotypic »>10-20%
bead >20-30%
>30-40%
»40-50%
>50-60%
>60-70%
»70-80%
>80-90%
>90-100%
Total 4

Grey boxes = number of sera that received increased scores when using cPRA-SAB instead of cPRA-phenotypic bead; Black
boxes = number of sera that received the same score ranges when using cPRA-SAB instead of cPRA-phenotypic bead; White

boxes = number of sera that received decreased scores when using cPRA-SAB instead of cPRA-phenotypic bead; Blank = 0

Nedslafiedinenuasgmnaasuinslaio 07 29 Al 3 nIngnes-tuenew 2562



190

5uifeasmaaduiwmnniigade PRA annnd
Zovay 80 A9 90 leenflal¥a cPRA-phenotypic bead
%Lﬂﬁammg’hmju anNNFaeaz 90 fy 100 A1 16
deths Tuanididl 26 Tu 243 dhoths Goway 10.7) laen
anas loaulvaiaglugis PRA snnnddawas 10 s 20
(@1 5 §79E)
cPRA-SAB vs cPRA-phenotypic bead
MILSEUWEUTA  cPRA-phenotypic bead W&
@ GPRA-SAB lnelisniugas Saeias 10 siamaim 10
%29 W8l concordance rate whifu%eeas 53.00 %
i concordance rate gofigadaths annnd¥aray 90 f9
100 (102 §9¢h9) (Table 3) diofimsasnmnly cPRA-SAB
W cPRA-phenotypic bead wuil 92 lu 243 dhathafi
sndowluogflugaigein Geidusasas 37.86) Toemuh
Froseniitdmisaifesmanfuswounniiae
Ao cPRA-phenotypic bead snnNM3oLas 80 B 90 I@H
Siol¥a cPRA-SAB asilAzmnaglungu snnnh3asay
90 A9 100 S14 14 Sheehs Twanidisl 22 dhaths Zan
29.05) l¢ehanaaiiiold cPRA-SAB u cPRA-phenotypic
bead I@ﬂdmalmjag'ﬁlwm cPRA-phenotypic bead 810N
Sagay 90 4 100 (5 Ghatha)

331504
= a [ 1 a ) 1
nmMIBsufauasuuus aass lawumnimiien
CPRA-SAB 3 lfuviuen PRA (Figure 1) 993 concordance
rate 3088y 6379 LarAsotay 34.57 (84 1w 243 ¢10eh)

§9I00 FYNNN waTAY

mé"ﬂ:ﬂ,muqﬁu waufvaffiemanualu 84 ¢hathail
uaewldaelugihelwnmliifde weuivadsea HLA-A2
(29 $Mpehd) wanAvafsia HLA-B5S (24 618819) Laudivad
¢ia HLA-DR12 (21 §naehn) uazlaudvafse HLA-DRI
(17 §hoths) senanidsiuenivediislafia uondved
¢ia HLA-B77 (24 ¢nagh) ussuaufivansa HLA-A43
(4 dhathy) Teemuueniandiendethsninsdudanad
989 HLA lutlsznnslng® qnndwmmﬁmaq HLA Turhen
phenotypic bead (Table 4) uanawnﬁwudwiuﬁwaw phe-
notypic bead kwanfiian HLA-B77 was HLA-A43 ¥l
lalmnansnemanuuanivafsdawaufiausmnanls b
NNBNENTIALN LABScreen™ PRA Class [LOT 017) T
Iusivhen SAB Safluoufian HLA-B77 uae HLA-A43
s naTakeufivafdatandiandmanly (b
mmaﬂmsﬁwm LABScreen™ Single Antigen HLA Class
- Combi, LOT 009) Winfmsinidng cPRA-SAB 3aflnzisin
FonhezuwunaIn PRA anmallemeidonaniuansliiiiu
amauanehsrasanaErasandianlussnnsuatlshen
phenotypic bead HALANNATOUARNYRILEUAAYN HLA
e SAB fannninien phenotypic bead AWaY s
thefifueufuaddauaufion HLA filenatigilulssmns
' fozuvmaneh cPRA-SAB getu vhlsdlamaflumalésy
ffa’@ﬁﬁvlmqﬁu FOAARBITLNIITELYDY Reinsmoen WAy
aowe 18 w.et. 2555 AinammdsmnmIleen cPRA W
PRA Wudwé’mwmsméf@ﬁ@ﬁﬁmvlmLﬂ'm%mmam 1.19 wh"

semamlesdivafdatnen SAB axidadaatas

Table 4 Comparison of the three highest frequencies of HLA-A, -B and -DR in Thai population® and that of

phenotypic bead

HLA Frequency in Thai population Frequency in phenotypic bead reagent
A2 29.24% 13.60%
A1l 27.70% 12.62%
A24 17.34% 7.77%
A43 no report none
B46 13.20% 1.45%
B60 10.40% 2.90%
B58 8.560% 0.72%
B77 0.60% none
DR1b 17.50% 4.42%
DR12 16.90% 5.30%
DR9 11.50% 4.42%
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Table 5 Percentage of increased allocation score in the patients when using cPRA instead of PRA

Using Thai Red Cross allocation criteria

Using 10 intervals (10% each) criteria
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cPRA-phenotypic bead
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