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HLA $3%A H9S 3t ELISA ¥ Luminex Panel Reactive Antibody
A9 Bt

Comparative Evaluation of ELISA and Luminex Panel Reactive Antibody Assays for HLA
Alloantibody Screening

Seonkyung Jung, M.D.!, Eun-Jee Oh, M.D.!, Chul-Woo Yang, M.D.2, Woong-Shick Ahn, M.D.>; Yonggoo Kim, M.D.
Yeon-Joon Park, M.D.!, and Kyungja Han, M.D.!

Departments of Laboratory Medicine', Internal Medicine?, and Obstetrics and Gynecology?, The Catholic University of Korea, Seoul, Korea

Background : For the detection of HLA antibodies, solid-phase tests using purified HLA antigens
are increasingly used. In this study, we analyzed the panel reactive antibody (PRA) test results using
ELISA and Luminex methods, and the results were compared with those of crossmatch test.

Methods : A total of 111 sera including 90 sera from kidney transplanted patients were tested.
ELISA-PRA was performed using Lambda Antigen Tray Class | and Il Mixed kits (One Lambda Inc.,
USA) and additional test was performed to identify HLA specificities. Luminex-PRA tests were per-
formed using LABScreen Mixed kits (One Lambda Inc., USA) and LIFECODES LifeScreen Deluxe
kits (Tepnel Co., USA).

Results : The positive rates of PRA were higher in Tepnel (P=0.006) and One Lambda Luminex
(P<0.001) methods than ELISA, without significant difference between two Luminex methods (P=
0.087). The overall concordance rate among the three PRA tests was 62.2% (69/111). The positive
and negative predictive values of PRA tests for the flow cytometric crossmatch were 33.3-45.7% and
85.7-89.5%, respectively. Of the two Luminex methods, One Lambda showed higher positive rate
than Tepnel for the detection of class | antibodies. The sensitivity of pretransplant PRA for the detec-
tion of posttransplant acute rejection episodes was higher in Luminex (P=0.007 for Tepnel, P=0.003
for One lambda) than ELISA method.

Conclusions : Different methods used to detect HLA antibodies showed discrepant results. As the
Luminex method was more sensitive than ELISA for the detection of HLA antibodies, it can be used
as a routine test in the transplantation laboratory. (Korean J Lab Med 2009,29:473-80)
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7h o1%7] o] °ﬂT7P Bkl |23k AMRS] Aot
SRS 913} HLA ) He 4ol 98 Aashs oz
L ool Folae] GUS olgsto] YA St 5L 3

Aol 391

L panel reactive antibody (PRA) ZAISL &
o] It} PRA HAk=
=

I £ ALe] AL WA= AAAE

YILLE o] 83= cell-based W 5

platet} beadell F2teto] 3 Wf 3A|1E AE3h= solid phase—
based ol Qltt. Cell-based ¥l HA|EA P&
A% (complement—dependent cytotoxicity, CDC)& ©]-&3t
PRA W& =2 9 d& A7} Al st 3¢ HLA FHS o

AL Sl ol At Fofprt Fastal, sjd o] W U o
Al Alzzo] AEEE FAslof sk of#gol Utk E]F HZ
Oﬂ #3%E non—HLA 3ol ofsf B]Eo]&Ql vhe-& HY 4=

3L HARITE AARPR T =0 2517 ofgle whdo] itk
Solid phase—based B 1) microplateo] $2F5 HLA 3+
< GAHGSHHELISA)OZ BRI5H= ELISA-PRA, 2) flow—
beadsE 0]8-310] FA|ZEA7|2 AESH= Flow—PRA, 18]
1 3) luminex—beadsE ©]-&3t] Luminex Y= HE5H=
Luminex—PRA 5°] JtH2, 3]. Solid phase—based PRA %
HO 223} HLA S o] 8312 & non-HLA 3] <J3t
AP AT 4= L, "ZAE o83 PRA o] Hs]
W=7 wom, AESHE Aloks ol 88 4= ol Aol e
o =} AAR oAM= E3] ELISAS o|4-¢F PRA W] A

o] Z7FskaL QIEH3, 41.

Luminex—PRAE= HLA &lo] H2H luminex—beadsE &
8 W HLA A9} BEG-A17] 3L 218 3| o L2 7S o8-}
HLA BAIE AEsh= W olth5]. Luminex—PRA= ELISA-
PRAY Flow—PRAC| B8} W E=7} fpsirtal Hilsof ¢)
o m[6], Aol AAE ARSHAL 96 well microplateE ©]&
ool AR = Qlon g iR} 7k Rt o] Qiet Egt
1007§71A] 0] 7153t beadsoll HLA FEES F2A7 &
2eFo] AL gk 719 well WollAl ¥Hg-AIA 2 beadsell —rl}
gAY FFE SATe=H FA Y T4l 7hssith AdE
315 Luminex—PRA 7|E 2+ Tepnel 2} One—lambdaAle]
PRA AloFo] 2:7Efo] §low 7|EnH S} Hlweth Hil5o]
RoLH5-8], F 714 A=E8}E Luminex—PRA Z3E ELISA-
PRA, WAAIR] G} 5Alof| W ek Ah= o4 Btk B gl
B dFo| e 5YUS AAE ELISA-PRASL F S]AR] Lu-
minex—PRA W o2 MHHAE Algsla, HIHE o83t
DAY Ao} vl BA5H] Luminex—PRA AAPIH S o

A 5848 WS A s,

S micro-

_\_4

1. CHA ZA

2005 11955 2008 397k 7HE ot ZFEd 2ty
o PRA AAP} 9)FE|o] ELISA HH0.2 AARE Aldsldd
11912] AAE gAte 2 51}, ELISA-PRA+ mixed class
I, class I @-ofl thet A4 A-HALE Aldskar, A8 Akl

Al 9FA1Ql 7% multiple antigen®} smgle antigen©] F-2H
7|EE o]&ste] SHHAE AldYsIl e, Fojx} So] HLA
ﬂ(donor specific HLA antibody, DS-HLA®) 7=
st AEHAIA A2 ol B S A = oF
A7 YERHSILE. 5 111doll= Alo]4]& Alast 681 2kt
o] 90l A7 =3 L=, o] A A AAIZF 540, o]A = A
A7t 36t —70C Wsare] Ret= Sl 11199 @7 AA
£ o]83}o] LIFECODES LifeScreen Deluxe kits (Tepnel
Lifecodes Co., Stamford, CT, USA)2} LABScreen Mixed
kits (One Lambda, Inc., Canoga Park, CA, USA)E o|-&3t
Luminex—PRA AHHARE Al35}9 ) Luminex—PRA 23}
£ ELISA-PRA ¥ CDC ZAHAE(CDCXM), flow cytomet—
ric crossmatch (FCXM) 23} v wa}laL, Alo]AS: AJa)st 3}
Ao A 27159975 9-(acute rejection episode, ARE)®|
et RIS} So| =5 fAEIGIT, ekt o7 ES =
AFeFL, AREE EH3t ol glo] 4 Adoteld =4]7} o]
2] & 27] Adobeld gholl vls) 20% oA} F71E| L A 2o
T A8 3 Qe A= A ofskeirhd, 9l

rﬁ; 0°"

d
7

2. ELISA-PRA ZAL

Lambda Antigen Tray Mixed, Class I and II (One Lamb—
da, Inc )& olg3to] Alxgjate] Ao w2t ELISA-PRA 4
ARE A5k, Ao A SFASHE microplateo] 1:22 3|4
= g3 10 ulLls HZS}E ’Q%Oﬂ/ﬂ IAIZE BESAIZT 3 A2 ol
o2 23] M|A5L) & enzyme-— conjugate N 10 uL
£ ¥ A2ofA 408 ¥ ]J T, 5 7|AN 10 uLE Wil
37°C oA 10-1587F WES-A| AT}, WhS- X*XP“ =SB PRGN
Ulell Microplate Reader EL X800 (TEK Instruments, Inc.,
Winooski, VT, USA)ell Y1 #=stqict, oHdu=71E82 Az
3IALe] Aol wheh 243 blank FE=E 24 Bt Fddi=
¥4 5920 0.2, 0.4, 0.6, 0.8 B 2+ Grade 2, 4, 6, 8
] AR (cutofHE A5}kl Grade 4 0142 PRA FAOE =
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3. Tepnel-Luminex-PRA AEHZA}

LIFECODES LifeScreen Deluxe kits (Tepnel Lifecodes
Co.)E ol8sto] A|x3JALe] A of whet HARE Aldsgitt,
96 well plate®] ZF wellof] A& M 40 pL S B35t & E%
12.5 pL3} beads 5 ul & B35} 3027 AAloA &
2003] 2 3]HsPHA H-SAIA T Vacuum manifold2 33 Al
2l & 1:10 3]4% R—-Phycoerythrin (PE)-conjugated gout
anti-human IgG 50 L& Z+ wello]| £33} o)A 1 54
SR o2 308 o ¥RSAIFT AlA & LABScanlO0 flow
cytometer (Luminex, Austin, TX, USA) &H]o|A Quick-
Type Version 2.4 User's Manual RUO X2 138 Al2-51o
ATZFS AT} 7F AF Ao b tlzEnt SHHA
x-S Zeketglon, Zh wello] WHEA|oF Well= & 16714
9] beads”} £01+=4] class I HLA &2 7714 9] beadsol|
class II HLA 32 571219] beadsoll ZHE O] L, back—
grounds SA% ¢ Q= 3FFY SAALFUZT beadse
human IgG7} AEE beadsQ! FAE djTo] E3tE] o]
St} Adjusted ratios o]-83sto] A5 Adk=t] HA 2} bead

7t A9 AL} BEE-sto] HEE= mean fluorescence in—
tensity MFDE 7+8t0] o]Z2& Al 7H9] SR tit MFIS
2 47 YE & A2ZAIA Algsk= background adjust—
ment factor (BAF)E #jA] 718t gho] 1 o|Ake] M5 ®3l 4
S5 For A=sielth FAEEH ddtt FIEY dix
2 MFT 4227} 10,000 ©)/d91A] 2k1st4ict,

ox

t}

[}

1

4. One Lambda-Luminex-PRA MEZA}

LABScreen Mixed kits (One Lambda, Inc.)E ©]-&5to] A
Z3]ALe] 2| Zlof| whet HARE AlRYSHYIT 96 well plate®] 2t
wello] A2 300 L& £33 & 1027) plateform $JolA
HES-A17] & vacuum manifold2 YAt ZF wello]l 3
20 uL3 beads 5 L5 55131, 3057 Aol A 3] %15 A]
HES A TH A AR 975 uLE ZF wellol]l 253 & vacuum
manifoldE ]85t 53] MHeH} 34 R-PE-conju-
gated gout anti—human IgG 100 xLE Z} wello]| H553}aL,
PO R 304 B RESAIZIT 53] AlA 2 80 4Lo] PBS
£ 7} wellof] H7151aL, LABScan100 flow cytometer (Lumi-
nex) %H]ofA] One Lambda LABScreen softwares ©|-&s}
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o] AAgEE Ak Ak Well= & 1971419 beads”t £019)
=4 class I HLA &-¢o] ZHH 127}1*]9] beads?} class 11
HLA 30| Z8¥ 571K 9] beads 181 HLA TS H&
817 o2 SAAY 2T human [gG7t F2H 94
23 beads?t 242t 3t 71R|4] E01leh FCXMOlA 4 A}
E YeERIE 10709 HAE AE51] normalized background
(NBG) ratio® Z¥ZF #8911, 015 5 7F =2 43 gty
T Ftel .05 BAXE stof Fdor w=sidich F9E
7 tZ= beads= 500 14, =4 &2 500 WTHe] NBG
ratios Yep=A] 2lst3Tt.

ﬂl

oZ:

5. HH|ZE BEF=EMHE 0/88 WA

SoIRke] Fxtol A CD19 ©EE A7E F-2HE beadE ©]
&3to] T A|Zet B Al E Z23t ?— X 10°/mL& 233t A3
N 1 puLoll oAt @4 1 uLE Jol T A28 B AlZE 22}
Al2of|A 30&7F WES-AIF T Anti-human immunoglobulin
142 7R £ 37C oA 3087 A7 2L Al &stgict B
A& H7kete] A4 6027t RE-AI7] & acridine orange
¢} ethidium bromide= HA5to] FFHn|H o2 A|Z54 9]
A&E A=Y, American Society for histocompati—
bility and immunogenetics (ASHI) 7]&=[10]e]l w2} 178(0-10%
AIEZEA), 28(11-20%), 43(21-50%), 67(51-80%), 8% (81~
100%) 22 Tsto], 47] o5 B3l A5 P = WAt
o] S/dE welloll Hlsl 2 A27} 20% o W W&
gz w8t

6. FMEEMI|E 0|88t WAIAIE

2x105/mLE 243t o2} Yz 100 ol Folzte] &
% 50 uLE A-20A 3087 WA 23] AlH & R
E3 1:10 X H(FITC-Flab12 anti-human IgG, DAKO,
Tokyo, Japan) 20 (.2} PE-labeled anti-CD3 E= anti—CD19
(DAKO) 10 u& 217+ T Ala2e} B A2 axbA @l Sl ¥
304 7t HAlof| A BRSAIFATE, 33] Al4 & PBS 1 mLE dol Al
E B3-S wbEa1 A 224 7] (Coulter Epics XL Co., Mia—
mi, FL, USA)E o]&st FFuhg AL Hlwsialet 24
tfj 2] H|3} log mean channel displacement”} T AJ3Z2

-5, BAIZ2S] 745-10 o] off = A7 10% o1
QA A5 FoE w=sielet,
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EA 42 SPSS 10,0 (SPSS, Chicago, 1T, USA)E o] &
%2 Chi—square WS AMgSte], P<0.05% 45 &7
2 folsirtal Tgsialct,

g
1. Zt PRA ZAle| SME

Class I E+= Class I FA HES 913 P& HlwolA= &
111919) #AA] 7+e-dl ELISA-PRA 94d0] 6694(59.5%), Tep—
nel-Luminex—PRA %¥/g0] 854(76.6%) %1, One Lambda—
Luminex—PRAE 959(85.6%) 141 F/do|ItHTable 1), Tep—
nelAHP=0,006)2} One LambdaAHP<0.001)2] & 7}4] Lu-
minex—PRA W] % ELISA-PRAC| H]3] =2 FAAES U
EPHO ™ Luminex—PRA ®W§] Ato]of] FAHEL] F-2I3 Aol
UATHP=0.087). Class I &4 AZol4= One Lambda—Lu—
minex—PRA®] ¥dE0] Tepnel-Luminex—PRA (P=0.001)
U ELISA (P<0.00D)] Hl8 f-2JstA] =%k, Tepnel-Lu—
minex—-PRAS] YA E-S ELISA-PRAS} f-oJ3t 2to]7} gl
THP=0.057). Class II A A=l A+= Tepnel-Luminex—PRA
(P<0.001)2} One Lambda-Luminex—PRA (P<0.001)9] %
gEo] B ELISAC] Il f-olskA &kt

WA o] 7H58EE 68 %, CDCXM %d-2 1390(19.1%)
2 T A2 o33 1099k B Al 4 1095 £3sk3iet, &3,
FCXM /32 2090(29.4%)ZA T A2 oF/d 129019} B Al <
4 19918 Estgiet. CDCXMF FCXM A3} B of49l
1200|014 9] FAE-S ELISA-PRA 100%, Tepnel-Luminex—
PRA 100%, One Lambda—Luminex—PRA 91.7%%2.H  CD-

Table 1. Positive rate of panel reactive antibody tests in 111 sera

CXM, FCXM A7} 25 24391 HAol| A = 2+2} 40.4% 19/
47), 66.0% (31/47), 74.5% (35/47)2) FAES LERHSIT
(Table 2).

2. Ml 7tX| PRA ZAIZLte| 2R|E

11190 5 Al 7FA] PRA W9 HLA 34 A% 27 25 o
21819 E dli= 699(62.2%) ATHTable 3). PRA Z3HE class 1
T class I GA) HEE FEsto] 2451 Al 7F4] PRA B2
A& 22} 55.9% (62/110)2} 60.4% 67/11D)Z FA|S] class
of uh& dAZol= £t 2ol 7F IITHP>0.05). Al 7H4] 7
W 5 7 7] Y dAeS 27 vasl] 2 class I 3|
HE9] 79, ELISA-PRAS} Tepnel-Luminex—PRA®] ¥%]
£9] ELISA-PRA®} One Lambda-Luminex—PRAS] UA]&
Bt §-o5H7 #8keM(P=0.008), class 11 A A&2] 4%
= 714 luminex W 7F9] YA)&0] ZF luminex HH Y} ELISA

ol dAeEn Eqkth
3. PRA AAlS| WXA[E 21t O|SE

Al 7HA4] PRA AAFAZ}e] CDCXMe] tidt FAJ ol =-E (posi—
tive predictive value, PPV) 22.2-34.3%= R9fon 24
| &S (negative predictive value, NPV)-Z 92.9-97.0%%1ch
(Table 4). Al 7F4 PRA A CDCXM A} ASE Akelo]l
SAA 5942 §IATHP>0.05). Al 7FA] PRA AAR] FCXM
of| th3k PPV 33.3-45.7%%13L, NPVE 85,7-89.5%%.0.H,
PRA ®Hol w2 FCXM A o5&l 213 Afol= it
(P>0.05).

Table 2. Comparison between crossmatch and PRA screening
results in 68 sera

% (N of positive cases)

Positive N (%)

Antlbody SpeCifiCitieS Tepne|_ One Lambda-
ELISA . )
Luminex Luminex
Class | and/or I 59.5% (66) 76.6% (85) 85.6% (95)
Class | 52.3% (58) 64.9% (72) 84.7% (94)
Class Il 31.5% (35) 62.2% (69) 55.9% (62)

For Class | and/or II, ELISA vs Tepnel, P=0.006; ELISA vs One Lamb-
da, P<0.001; Tepnel vs One Lambda, P=0.087. For Class |, ELISA vs
Tepnel, P=0.057; ELISA vs One Lambda, P<0.001; Tepnel vs One
Lambda, P=0.001. For Class I, ELISA vs Tepnel, P<0.001, ELISA vs
One Lambda, P<0.001.

Crossmatch Tepnel-  One Lambda-
ELISAPRA | iminex-PRA Luminex-PRA

CDCXM(+)[FCXM(+) 12 (100) 12 (100) 11(91.7)
(N=12)

CDCXM(+)FCXM(-) 0(0) 0(0) 1(100)
(N=1)

CDCXM(=)/FCXM(+) 4(50.0) 6(75.0) 7(87.5)
(N=8)

CDCXM(-)/FCXM(-) 19 (40.4) 31(66.0) 35(74.5)
(N=47)

Abbreviations: CDCXM, complement dependent cytotoxicity crossmatch;
FCXM, flowcytometric crossmatch; +, positive; -, negative.
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Table 3. Concordance rates of the results of three PRA methods
in111 sera

ELISA, Tepnel-

' Tep‘nel- ELISA and ELISAand  Luminex
Antibody Luminex, Teonel- One and
specificities and One Lur?inex Lambda- One

Lambda- Luminex Lambda-

Luminex Luminex
Class | and/or Il 62.2% 77.5% 68.5% 77.5%
Class | 55.9% 78.4% 62.2% 71.2%
Class I 60.4% 64.0% 721% 84.7%

For class I, ‘ELISA and Tepnel' vs ‘ELISA and One Lambda’, P=0.008.
For class II, ‘ELISA and Tepnel’ vs ‘ELISA and One Lambda’, P<0.001;
‘ELISA and One Lambda’, vs Tepnel and One Lambda’, P=0.023.

Table 4. Predictive value of PRA screening tests for CDC or flow
cytometric crossmatch

For CDCXM For FCXM
PRA methods
PPV NPV PPV NPV

ELISA 34.3% 97.0% 45.7% 87.9%
(12/35)  (32/33) (16/35)  (29/33)
Tepnel-Luminex 24.5% 94.7% 36.7% 89.5%
(12/49)  (18/19) (18/49)  (17/19)
One Lambda- 22.2% 92.9% 33.3% 85.7%
Luminex (12/54)  (13/14) (18/54)  (12/14)

Abbreviations: CDCXM, complement dependent cytotoxicity crossmatch;
FCXM, flowcytometric crossmatch; PPV, positive predictive value; NPV,
negative predictive value.

4. MOJA SXI0M PRA Zxte| 24

]

Alo]A] 4 PRA AL 2ot o] 4] 3 ARE '3 7te] A1 S &
obi 7] $J3f|, Alo|4] Hof PRA AL |=jH 487 9] o]4] A
PRA Z3}5 E4{51%ItHTable 5). 4872 34} 5 225 0l|l4] ARE
dbgo] 2akE| 9Tt o] 4] A ELISA-PRA, Tepnel—, One Lam-—
bda—Luminex—PRA FAF] ARE Aol st Tixit=1= 31.8%,
72.7%, 77.3%R 1, E0|%+= 61.5%, 38.5%, 7.7%=A, Tep—
nel (P=0.007)2} One Lambda (P=0.003) Luminex—PRA 7
ARz ELISA-PRA°| 8|3 W7 &=9to} Eol: One
Lambda—Luminex—PRA (P<0.001)7} ELISA-PRA®] 1|3}
ok,

ELISA-PRA /dolA A58 HARE AAIste] DS-HLA
FAZ WP HA= 18401912, oI5 olollA] Luminex—PRAY]
FNES EA5H A1} Tepnel-Luminex—PRA #HAR= 189
(100%) 25+ o2 HEEA, One Lambda—Luminex—
PRAFAR= AP} 7HsatE 1890 5 17911(94.4%)1 4 %44
© 72 AEE A 184 F WA A7t UNE HAl= 139
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Table 5. Performance data of pre-transplant PRA screening tests
for the detection of acute rejection episodes in 48 kidney trans-
planted patients

PRA methods Sensitivity Specificity PPV NPV
ELISA 31.8% 61.5% 41.2% 51.6%
Tepnel-Luminex 72.7% 38.5% 50.0% 62.5%

One Lambda-Luminex ~ 77.3% 7.7% 41.5% 28.6%

Abbreviations: See Table 4.

, ©] % CDCXM 69(46.2%), FCXM 991(69.2%)°11 4] %4
o}, 3% DS-HLAGA|Z B4 H AAE o= ZF PRA
AAL] FAHES v w3t A7} Tepnel-Luminex—PRAZ}
CDCXM (P<0.00D)4 FCXM (P=0.022)°l| B3l F/3E°] 2]
817 %9kom | One Lambda—Luminex—PRAX CDCXMe] H]
3 =2 FHES EATHP=0.004).

i

M2k

% HLA Aol 23t AMRY] o3} 27552 o]4]
= {8l v S5k, Aol A A% 3F HLA 3|9
FAHANE 2548 AN AWkl AMRE 7SS
F AR ITHL], =l = FolRt 5ol 34|
& Fl8f FoAte "= o8] CDCXMe} FCXM W &
o] AlRE|aL glom HLA 3| &S 913 PRA AAMHC =
+ ELISA WHo] Ry o g A= glrt,

2| luminex—beads®ll HLA 3¢S F2A|# @4 U HLA
FAE luminex AH| 2 AE3H= Luminex—PRA FAAPHO| &
=R e m6], Luminex-PRAS HLA 34 A& $I3t 2A
darefEolA 7 UAFAQl W o2 ANGS A ARkt Bl
LT QItH6L Luminex-PRA FAMH S )= AARl AMS-El=
7H7H bead?] BF7FE4(fluorescence intensity level)©] &
2} Z17] t}2 beadE T3 4 Utk E]F 2}719] bead EHO
Atala} k= HLA o] Fats|o] glof, of7]of wkg-
= HLA FAIE FLFANSS &8l HE0] 7Fssitt,
Beads®ll #2Hd HLA Ao PE ggE2 0] A3hd 23} 34
£ BRAIX] & 5 719 o] A& ARgSto] RAlEk=T, sk
o] A (Red laser, classification channel)s= bead& A5}
bead?] LFHEE Lohffil thE o] A (green laser, reporter
channel)i= PE 335 H&3to] HLA 4 775 A= &
Aot 712 AR a0 25 Luminex—PRAS Flow—PRA
oF W] vt W= E 7FA| AL Q1AL HARRZF ARESL7 ] o He
&t Flow—PRA®] I8l 7}z o] Rl gloJe] #4 Al & ¢ 2

> 12
g ox

oY do B ool

%
=
[
>,
)
ko
ok

oot
(e

wek |
4> Hr
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oA A2 4= Qs Aol qlot6l. E3F Luminex—PRAE
12.5-20 uL =0 280 AR 2 JAITHHAL 7Hs7E
o] 9lew, CDC-PRA, ELISA-PRA, Flow-PRA2}] v
HARNA RIZFE7} 74 gt i o' HarEof QIHll], 1
€Jo]] Luminex—PRA HAk= A &A1 SAlof 2t ¥ well W
of 574t 0”“94 A= HelE bead?] w410 7hsdtaL, A
bead 75 & 4= Lo, 7} SjatolA] AlFsh= 7E ] At
Eilaﬂ% 3l olFolA]7] Wzl el et il
W= FAIZRA7E o] 83 R Eoke fA]o] Aykafo|a H
gjstet,

& AtollA F- 111919 AAIE o8kl HLA JAIHE A

£ v]st 23 Luminex—PRAY] F/JE0°] ELISA-PRAS] %
JEHETH E9roH, ELISAY CDC % 9] PRACY v8f 1lzH=
7b gtk 7| 2R 18 5 UR A0S A9let F 7HA] Luminex—
PRA 1] Ao]o] FAFE HlaoA= AA| &l Akel7t
A2 class I A2 39 One Lambda—Luminex”} Tep—
nel-Luminex 2t} %2 FAJES HFHP<0.001) (Table 1).
WA Y] ATl whE PRA AAR] FAE vlaoA e Al
7t Aol FAX R ozt Aol (gl PRA Hiol wt
g} o2 A E 23S HothTable 2). Al 714 PRA HH i}
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F35 Te pnel—Lummex—PRA ~/‘é, One
Lambda-Luminex—PRA %4 FA|9] zo] £42 $J3l] PRA
TR RS /\]'5”3}04 SoAEo] HLA @4 H& 4
e 24 vl ok, g o) Apolet g A A 9
2ol 17 flF/dell ofet i]—ﬂq_lx]% T 4 QS Ao,
SR} "EZAE o]85k= CDCXME o4 & A7 A
FRESS st flsl Alishs H52]Ql wapA Rl vz
E=E #0lal IgM A7FA AP AES fls FCXME +
7bdog AJast 4= glrt, 2@t | non-HLA 3R] 23t

AFAE wiABEL, class I, T FAIE FEE 4= 2L W=7}

271 solid—phase based HLA 34| & wio] HHSI=H
A, BELE o] 85k= WAFAE th4l solid-phase based HLA
A HARE AAIskL HLA 34 548255 EXj&® DS-HLA
P 55 AA8= virtual crossmateh7F A7HEIL Qlck
(14, 15]. Virtual crossmatch& Al&ale 7|0l A1) Hile
9J5h solid—phase based HLA & 7ARS] FCXMe| digt
NPVE 90% o0& R sl Qlt[14, 15], & o) x3H
H A 7FA] PRA W92 CDCXMe] tiafj A= 25 90% o]4-<]
NPVE H3 ol FCXMe tisiA+= ELISA-PRA, Tepnel-
Luminex—PRA, One Lambda—Luminex—PRA”} ZtZ} 87.9%,
89.5%, 85.7%2] NPVE R om A v Atolof -2t z}o]
= YAtHTable 4), & Oq‘_rLoﬂ/\‘] = F 1119 & FCXM ¥4 4
A 20007} ZFFE QAL o] F 199l BAIE Aol Fe
receptor?} AgHst H]EO] Aol o3t FCXM Y34 7HsA
o] Qle & pronase A 5& Fl YL HAE ALAIR]
thH PRA AAR] NPVE B 571 4= Q& A o= Azl
2 Aol A= PRA AE AL ks EA45H 0 B WA
3 54 4701 = 40.4-74.5%2] P ES BT (Table 2),
WAAE Aol tigt PPVIE 2224572 Wokth(Table 4).
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= oFAof 3w Qi) uetA PPV Y9 virtual crossmatch 7}
5739 #4& FHHAE AAIste] DS-HLA 34| Atz 9]

ool

i

2 .
Amico 51151 33478 9] Aol 4] SAE YAFO = single—
antigen flow—beadsE ©]-8-3}%] DS-HLAZAIE HASIAL 0]
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o Sk ] Wi R8sk Harsle] QIcH1l], & AtollA =
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# 1899l14, Luminex—PRA®] %}/dE¢] CDCXM4 FCXMO]|
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ELISA and Luminex-PRA Screening Tests

HLAZAIE X7|HE3HL AREE A¥sh=d 88 3oz
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A2} ARE 24 2ol A PRA FAE 213t 2fo] 7} glof,
A-AA RO 2= o]4] & ARE WS AST FAAEA
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ol TRt A7} 2| E|ofof & Ao,

| Fffoll A= 2000 2¢ o] 7] 5 ol4]o] Wil HE
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