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Is the discrepancy between complement-dependent cytotoxic crossmatch
and flow cytometric crossmatch due to the difference in complement-binding
capacity of HLA antibodies?
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[Summary]
[Objective] There may be a discrepancy in the results between the complement-dependent cytotoxic crossmatch
test (CDC-XM) and the flow cytometry crossmatch test (FCXM) for the detection of HLA antibodies (HLA-Abs).
We investigated the cause of this discrepancy using the solid-phase assay method with the LABScreen single anti-
gen (LABScreen) and the LABScreen single Clq (ClgScreen).
[Methods] Twenty-one candidates for renal transplantation who visited our outpatient clinic in 2011 were HLA-
Abs positive by FlowPRA. Their serums underwent the LABScreen test and the ClqScreen test. The specificity of
the Abs in these serums was determined using LABScreen and lymphocyte cells (LCCs) of a third party that had
the same antigen as the specified Abs that were selected. Then these LCCs underwent FCXM and CDC-XM. The
results of the tests were compared with each other. Moreover, we studied the clinical outcomes of 9 recipients that
had tested positive by FCXM and negative by CDC-XM preoperatively. We also studied 3 cases as references of
poor graft that had tested negative by FCXM and CDC-XM and developed rejection.
[Results] HLA-Abs that were positive by FCXM using LCCs exhibited 26 kinds of class I and II antibodies, and
the results of ClgScreen and CDC-XM showed significant correlation with them (p<<0.001). Those of ClgScreen
and LABScreen, however, showed no significant correlation. In 12 recipients who were all CDC-XM negative be-
fore transplantation, 9 became LABScreen positive; postoperatively, 4 recipients became ClqScreen positive. Graft
loss and ClqgScreen of chronic-AMR cases were all positive after transplantation.
[Conclusion] ClqScreen was not always positive, even when FCXM was positive and LABScreen detected a high
quantity of HLA-Abs, but ClqScreen was almost always positive when CDC-XM was. That indicates that discrep-
ancy in the results of CDC-XM and FCXM was caused to some extent by the dependency of HLA-Abs on comple-
ment. Furthermore, ClqScreen showed positive results in all chronic AMR and graft loss cases, suggesting that
complement-dependent donor specific antibodies were partially involved in chronic-AMR and graft loss.

Keywords: Complement-dependent cytotoxic crossmatch test(CDC-XM), Flow cytometry crossmatch test
(FCXM), LABScreen single antigen, LABScreen single C1q(ClqScreen), HLA antibodies (HLA-Abs)
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e #RFe A Cld, FEAHATIC donor specific alloantibody
(DSA) OHMEA GRS 5 Z & ATHUAREE 8 B # S
antibody-mediated rejection (AMR) # [Hl#3 % 2 & (12
DhN LD, TODSAEFMHT HMAERESL LU
EDPEEIZ R D,

HTE, BEasBiEs vy b —2 T, Uy Ngksu R
XY FRAED T cell PEETHILIEIITITEE Sh
Twb, L2 L, complement-dependent cytotoxic cross-
match test (CDC-XM)"™? @ T cell 5EHETH - T flow
cytometry crossmatch test (FCXM)™ D T cell 25k
Wi, FF—1 ¥ 85z L %\ panel reactive an-
tibody (PRA) {% T HLA Class I H1{k? DSA 25B D
FEBI S AFAET B o

ILAETIE, CDC-XM X 1) & FCXM DR H & 5
WEEZLNERLTETWEY LAL, CDC-XM
& FCXM D5 F O TEHEIZ DV TUEM IR 03 DL
Rz, 52 TWvb HLAIG Hifko 3 7 27 5 A0 8
o TwAIEBFERND—DLEEZ LN TV,

A 4ER 5 1%, CDC-XM & FCXM DA o T
BEIZDWTHRGEES 4 728, solid phase assay & Hv 7z
LABScreen single antigen (LABScreen, One Lambda)”
B & ORI A7 HLA Pifit 73 LABScreen  sin-
gle Clq (ClqgScreen, One Lambda)® % fi[f] L, HLA #T
RORAEFKE EVEDH M2 FERE LATEROTEHE I DV TR
AT 72,

. H¥HRBESCHE

2011 47 2 WU T R R R O A R v
7 — IV TR 22 SN B BIAEEE D)
%, flow panel reactive antibody (FlowPRA) 7%%F1%C
HD 2% (BYS L, LM 135, FF49.9E11.1 %)
DLYELY bEMREL, T15DIED HLA T
ROPEEE 5 L 72 HLAVUE 2 BRAT 2 HE=ZH0
U U SEREMEE Lz 72, BETFHRORF D0
FEHEET CDC-XM &7, FCXM BP0 9 FE B & B 4 #i
AR & ) A & BT S N7z 3ERI E R REERT & L7z

nm. s &

FlowPRA Screening (FlowPRA, One Lambda) Fih:
DL Y ¥y MILFIZD T LABScreen (2T HLA $i
ROFFFRIEZ R L, ZOFRMELE —FT 5 HLA L
J5 (A, B, DR, DQ¥ili) AT 2HE=FHD »

8Bk % VT FCXM % 206 L 726

S 512, FCXM I TR 8 A HERR & 7o ek 1C
DWW, [A LY ¥ /8B T CDC-XM % FElifi L, ClgqScreen
DREFD Ab W THERET L7z,

F 72, BRALE RAT L7z 12 SEGIC O W TR AR B
X U BAl#: O HLA PR O HER & BAl 1% O & A4 i
7 & % 312 ClgScreen & LABScreen |2 & % DSA & D
B IC D W THRET L 72

HLA fiiFiRE
1) CDC-XM

FF—=1 Y NERB L UE=F0D) VxERIE, ~X1)
Y IRAYIMGE & V) BasySep i (StemCell Technologies)
ZHWT, Tell $7213 B cell IZ47HEL, 2X10° cells/
ml \ZFHHE L 72,

60 /X Terasaki tray (Greiner Bio-One) (2L ¥ E¥T
¥ MIEB & OERIY) > 8Bk % & L pl, BT 7
4 >~ (Wako Pure Chemical Industries) CT#/3— L C,
31T A ¥ Fax—=%—"T60 5 MMENIE L7z, 74
F1ffk (One Lambda) %A 120 43R =12 THHE
e U721k, T4 ¥ v 4t Stain-Fix (One Lambda)
BMAHN=TT A% LT,

FE L, AAHZEREREEE I L, negative control se-
rum % JEUE [ JEE MG 12 & B IS % 3 JE M ) A
(%) & LTHBIZEY 10% ML Ex2BME Lz,

Negative control serum (&, nomal human serum (NHS)
TdH% ABHIME (DS 7 7 = NAF AT 1 H)) %
L7z,

Positive control serum (Z1%, Anti-T cell - B cell lym-
phocyte control serum (One Lambda) % ffif] L7,

2) FCXM

FCXM I L 720 > oxERiE, ) > 7S Bk 4B i
SEPARATE-L (Muto pure Chemicals) i L, F+—
DAY KRR M A S BRI & D i L
720

ML 72 »NBRiE, & v B iReREcdh b 7
07 7 — ¥ protease type XIV (Sigma) % Jjz 37C A
YFaN—F—T 10 pHFERCL, 2 BEEER, 2-
3X10° cells/ml |ZFHH L 72,

BD Falcon Tube (Becton, Dickinson and Company) 2
HUREIRO - AL L 72 W — i - AB FUIfiE (DS
T7—=<NAF AT A)V) - LIYELY MEB &
(F HLAClass I B X OF0 Positive control serum (One
Lambda) % 100 pl 537E L, ZNZHITHE L 72 pro-
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tease WL L Y > /RER 100 wl & b0 2", ZIEIZ T 30
S FE UG L 72 3 [IPEE#4% FITC  conjugated  goat
anti-human IgG (Jackson ImmunoResearch) - CD19-PE
(BD Biosciences) + CD3—PerCP (BD Biosciences) % /Il
A, 4T RIS THE RS L 72 2 ISR, 70—
%A b A—% — FACS Calibur (Becton, Dickinson and
Company) 2 CTHllE L7z,

H%E 1, Kl % Linear Values 7% %€ C FITC conjugated
goat, anti-human IgG D #HJG5R % median fluorescence in-
tencity 2SFEPEa > ba— L X ) 100U EDTY 7+ %
RL72b D% Teell - Beell &b ICBkE L7z,

3) FlowPRA

FlowPRA Class I - ClassII Screening Beads'”’, nega-
tive control serum (One Lambda), HLAClass I - Class
II positive control serum (One Lambda), L ¥ T
MiLE % %&F 22— 7125F L, Sl L7z, 3\
1%, FITC conjugated goat, anti-human IgG (One
Lambda) %2, GRS L T2 mPEd#, 7
0= A X —% — FACS Calibur |2 Tl L 72,

7€ 1, negative control serum 75 positive FHIEIZ 2
Wtk F 721350 7 AR LIb DR BEE L,
4) LABScreen

LABScreen single antigen Class I - ClassIl Beads,
negative control serum (NC . One Lambda) - L ¥ E.T
¥ MR ST 2= TICGEL, SR L7z, 3
PE#1%, PE conjugated anti-human IgG (One Lambda)
Iz, GRS L7z, 2 [lEE L T LABScan
100 12 THIE L 720

HJ5€1%, trimmed mean fluorescence intencity (MFI)
% JJv»"C Normalized MFI= (MFI sample No.bead —MFI
sample NC bead) — (MFI NC serum No.bead —MFI NC
serum NC bead) T Class I - ClassII & % |2 600 DL 1= %
MLz DERBE LT,

5) ClgScreen

Negative control serum (One Lambda) B X UJE@E){L
L7z vy ¥x v MiiESul, ClgPuR& il - LAB-
Screen single antigen Class I 33 & OF Class I Beads % 7
2—=7IZ57EL, 20 5 MEIRME L7z, PE conjugated
anti-human Clq Z 2, 20 7 WBHESBERS L 11
PEigf% LABScan 100 |2 ClllE L 72,

52 1%, trimmed mean fluorescence intencity (MFI)
% M\ C Normalized MFI= (MFI sample No.bead —MFI
sample NC bead) — (MFI NC serum No.bead —MFI NC
serum NC bead) T Class I -« ClassII & ¥ 12 300 DL |- %

IRL72b D%t E Lz,
IV. #RETEEMR

R, T mean+SD T/R L7z, HEEMREIC
¥, IMP 9.0.2 Z{# /] L Wilcoxon signed-rank tests,
Fisher’s exact test CH &M= 5% Kt HEAD Y &
HoE L7z,

CDC-XM 13, HLAClass I D55\ Mk % & THi
T A47:%, Bwarm DHE % JH\ 72,

v. # R

1. HLA AP BETSH > 7= 21 FEHIICDWT

LABScreen |2 C HLA HUAOF 52 % fERE L 72 21 Hl
DI A 5 HLA Class I C 26 ffifH, HLA Class I T 26
T O HLA FERE 2 ME L, ZNZNomadic X
DIEREE LR L (F1).

FlowPRA - LABScreen - FCXM @ \» 341 % [ V£ &
HLA #8122 T LABScreen Normalized MFI -2 1H
l%, HLA Class I T 10,238+3,545, HLA Class I T
13 9,022+4,469 TH - 72,

ClgScreen Normalized MFI *F¥{H(X, HLA Class I
T1£9,911£6,510, HLA ClassII T3 12,351+£7,358 T
2?) D f:o

FlowPRA - LABScreen - FCXM @ \» 7§ 1 b [ 1 T
& o 72HLA Class I & IHL k52 ff 41 24 Bt 1
(46.2%) 7% ClgScreen Fs 1 Td > 720 Z D 9 H HLA
Class I HU 1R 1X 26 FE3H HH 9 BLIR (34%) %% ClgScreen
Fstt, HLA Class I HUfATIE 26 Fi3E T 15 PR (57%)
B TH - 720

CDC-XM (Bwarm) 2\ T FlowPRA - LABScreen -
FCXM O\ N LBt Tdh > 72 HLA Class I & I iLff
52 FEHE R 26 gk (49.9%) 75 CDC-XM Bt CTdh b,
HLA Class I Pif 26 F4H 10 Pifk (38%) 75 CDC-XM
(Bwarm) [P, HLA Class T30k 26 FEEH P 16 HUk
(61%) #°CDC-XM (Bwarm) BEtETdH - 72,

ClgScreen %3 & OB 412>\ T LABScreen Nor-
malized MFI & ILEZL7-& 2%, HLA Class I Jifko
Normalized MFI ¥ 10,238+3,545 T& % O |2 %}
L, ClgScreen [14:Tix LABScreen %% 10,407 3,811,
ClgScreen BT 10,348+3,504 T4 V), LABScreen
DHIGHEE & ClgScreen DML - & OFICIE P=
0.9570 THEZEIX %2> 725 HLA Class IHATIZ,
Normalized MFI - 3 f 9,0224+4,469 |2 % L T Cl
gScreen [ 1 C 14 9,880+4,151, ClgScreen [& 1 C (&
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o i FCXM [ 1% LABScreen ClqgScreen CDC-XM CDC-XM
HLA $ifk Normalized MFI Normalized MFI Twarm (%) Bwarm (%)
LS 61 B44 5,147 - - -
© 44 B61 8,871 - - -
© 54 B48 5,467 - - -
B44 5,242 - - -
© 48 B51 14,258 - - -
B52 13,767 - - -
B62 12,915 - - -
3 19 A2 6,644 7,331 100 100
DRS8 11,939 771 - 20
© 62 B54 5,085 - - -
© 36 B61 16,059 4,515 - 20
B62 11,881 4,839 - 80
B44 16,386 4,209 100 100
B13 11,538 2,227 50 100
DR9 20,018 12,805 - 100
DR12 15,180 12,805 - 100
DRI 17,229 - - -
64 B61 13,636 - - 80
B35 12,813 - - -
5 46 B44 9,065 17,792 100 100
B39 7,356 14,699 100 100
B35 6,538 18,547 100 100
DRY 10,731 7,415 - 100
DRI 10,452 3,391 - 100
DR15 9,579 9,579 - 100
51 A33 8,204 15,047 - 100
DR12 9,795 16,889 - 20
53 B61 13,706 - - -
B7 12,700 - - -
B60 12,166 - - -
A33 11,275 - - -
A2 12,846 - - -
DR14 13,901 - - 100
DR13 9,346 2,505 - 100
DRS8 8,157 20,740 - 100
5 51 A26 8,752 - - -
B61 7,277 - - -
DRS 12,987 - - -
5 48 DQ6 3,354 - - -
© 61 DQ4 8,528 - - -
DQ8 9,461 - - -
DQ9 10,157 - - -
3 68 DQ4 12,921 1,745 - 20
© 36 DQ6 8,450 1,906 - 10
s 47 DR9 7,702 20,636 - 100
DR4 4,843 13,520 - 100
© 58 DRI12 4312 - - -
DR13 5,653 - - -
5 47 DQ7 5,855 13,678 - 50
'S 47 DQ6 3,234 7,082 - 20
© 46 DQ4 2,855 - - -
DQ8 2,812 - - -

FCXM & CDC-XM I, ZM7 27 LABScreen 2 & ) Hithh L 72 HLA $UfA O R & 5 L7 HLA B 2R A T 5 45 =
FDN) yRER ARV, —IZBEMEE RS,
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2 CDC-XM (Bwarm) D#i{AH# & LABScreen Normalized MFI O LEE

8,295+4,950 T & 1, LABScreen ® 4 3 i £ & Cl
gScreen DB PE - BETE & O BIC1E P=0.4063 TH E 7
Ehho7 (B1),

CDC-XM Pt 8 & UFaE 25T LABScreen  Nor-
malized MFI % [k#;L7-& 2%, HLA Class I §iifkD
Normalized MFI *F- 3 fif 10,238+3,545 T& % O |2 xt
L, CDC-XM B T ix LABScreen 7% 10,730 +3,735,
CDC-XM [& 1T 13 10,142+3,511 T3 ), LABScreen
DHOGIRE & CDC-XM D [k - B & DI iE P=
0.7719 THEAI %> 726 HLA Class THE T,
Normalized MFI - #J fi 9,022+4,469 |2 %} L T CDC-
XM [ P4 C (X LABScreen %% 10,131 +4,134, CDC-XM
Pt Cld 7,734£4,836 TH 1), LABScreen D # G5 T

& CDC-XM OBt - B & O RIZ1E P=0.1790 TH
BRI P72 (B2),

CDC-XM (Bwarm) & ClqScreen CTIL#$ % & CDC-
XM (Bwarm) [t HLA Class T itk 10 i3 9 #1
& (90%) %% ClgScreen [ T&H -7z HLA Class 1l
Prikclx, 16 FEFHF 15 HUIK (93%) 75 ClgScreen
%CTdHo7s £72, CDC-XM (Bwarm) & ClgScreen
D HLA Class I & Class 1 Tld & 12 &= 2 AHBE D
A7z (P<0.001) (R3),

2. B¥HEZERITLA12EHDWT
FEBI 1 205 12 1%, BAERIAS I BV T3 X_T CDC-
XMIZBEHETH Y, 209 BEF 125 91, i
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HLAClass I #T{f
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3 DC-XM (Bwarm) D#ifAH#E ClgScreen Normalized MFI O LB

FCXM 7% 3 T B e B C USRI & fgfT L T w»
72 (T2, T/, EMLIAS S, BRMEEER
TFREC, BAEMPTR TIIES] 6 205 8 1 Acute-AMR,
fiE 509 & 10 (F Chronic-AMR, ¥ 7z 4 ] 11 & 121
graft loss Td > 72,

LABScreen |Z & % B Al ETI O DSA I&, fEFI 12059
FTIXRTHETH 57225, BIEZRTITIEN 1 &5 &
9 LISE DSA IFEETEL L T 7z,

FEBI 1205 813, MRS & UM O DSA 1d Cl
qScreen TT X TEMTH - 7275, Chronic-AMR B L
U graft loss iEGID 9 6 12 F TIIHAEE ClgScreen
BFIXThHETH - 72,

VI. & =

4-[o] solid phase assay T& % LABScreen 3 & ¥ Cl1
gScreen % [Tl \» T CDC-XM & FCXM O 5 o e B 12
DV THREEE 4T 5 726

FCXM DH IR IOV TG &2 E4 4 D
ERIC XD sk ATk & A LS LW BLIRIC S
bo FDI8, AOEEHE 51X, LABScreen Normalized
MFI % 3588 | JAat L 72,

EH 51, MILHEROEE IOV THERATLORL
JEEE DEWEL IS 2 TWwb HLA  IgG HiLiko+ 7
7 FANERL S TWDLZENPFRRD—DEEZ TW
5o HLA 1gGHUEDH 727 5 212D Tt T 7ML
TE TRV, 4A ClgScreen 5 2 & 12 &
) HLA LR DR 4G A1 %2 fERR 3 5 2 L ST RE LS
o7z,

CDC-XM &, 7H FHiAREZMHH T 2MBETHY

WA EPUA T BT 5725, —J, FCXM X, t
U U XBROMRAEER YR & O FUS % L, Flow-
PRA, LABScreen (Lt 1) ¥ /R % ff & 371240
HLA Pl A58 HLA 701 7% & & O FUG & it 3 % 0
EETH D720, WS L OIERGE PR
BB RETH S, TS IIx L, ClgScreen (,
HLA $UKIZ Clq Pufh% e &+, anti-human  Clq $T
RIZ & > TR 2 HETH 5720, Wik
IR TE S,

HEE L2 V2 72 FlowPRA - LABScreen - FCXM BT D
HLA PUfRIZ, LABScreen Normalized MEFI IZ35\>C
HLA Class I - Class I#Hiff & ISRV AL TH o
Too TDI2, KK S CDC-XM T b 145 B ik R
ERTEFHEND DS, £ Tldhhrotz, 20,
HLA Class I - ClassI§iifk & % 12 LABScreen Normal-
ized MFI ®5§§1x CDC-XM & 13 —3 L &2 WiE R T
Zf?)o f:o

[ U { FlowPRA - LABScreen - FCXM O\ 3 11 [
P HLA HifI2xt LTI, HLA Class I - Class T
& 12 ClqScreen O DB AME 2 5 725 L
2L 7%2%5, CDC-XM & ClgScreen & Tl&, —#BIC
FEROTEHEZ 2 72H OO HLA Class T - Class I HTR
EDICHMERICAT90% D FE—F LT 7z, —EBIEEE
LRI E LTS L BB REE ORI F 72
$ HRPUE, B COHUE, Lewis LK 7% & non-HLA §IT
KPS Lz EZ 6N LYY,

A RIOFER 2 S, BB L OB IZ CDC-XM
% ClgScreen TH{H & 115 HLA-IgG $iLiR D 95 L Hlifk
FEAMEURIE 50% DT CThH 2 LEZ 5N,
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—#%IZ, & M G LR O AR IC oW
TD1eG ¥ 77 I AWHIE, 16G1 © 60%, 1gG2 : 29%,
16G3 : 7%, 1gG4 4% TH D E VbR TS,
MRS ORRIG ML, 1gGl, IgG3 255 <, IgG2 iE
R, eG4 I3 WnE ENTVwAEZ ERS, ARIER
SNTHARAE G D 72 v HLA Pk i3 1gG4 3% < &
INDEHLESNL, LaL, fREEDS X OIER
B HLA PUADTEA SN D A 5 = X AT E 2RI S
nTwiv, 72, TN5H O HLA ko #bHE 12
D\ T [a] — R @ LABScreen & ClgScreen & T Nor-
malized MFI % B L Tk % &, ClgScreen [51ED Nor-
malized MFI (X LABScreen Normalized MFI @ 2 £ L4 I
ERTIEDLS 550 1 REOYEETHY, E512
LABScreen Normalized MFI %% 10,000 L | T & C1
qScreen 25f&%:, F 721% LABScreen Normalized MFI %%
5,000 LLF T % ClgScreen 28F % /R T HUE A M i &
725 % LT, LABScreen Normalized MFI % ClqScreen
Btk & Bt CHER S % & HLA Class I - Class IHifk &
DICH AT o7,

Clifford Chin 51, ClgScreen & LABScreen D #
BN A Z ETRAZD AMR 2 TFllT A5~ — 7 —
1270 9 5 EHMELTWDY, RIFFEICE W TERBAL
Z AT L7z 12 FEBNZ DWW TR L 2R R T, fiudg
HEI B D S B, 56125 Acute-AMR % 5| &2 2 L,
Z®9H B 4411 ClgScreen 2SFEETH V), AMR % ¥
W BY—H—Lid%bRWHERTH Y, Clifford Chin
SOME L IEE Lk o70 72, LABScreen [5 1%
&AL & OBIEILRRD S 7k B2 o T DShUR R
FE Rl O EF7 1 0 B A= 1o B ML 4% C Chronic-AMR
B L graft loss O 3 HI TIEEBAEE ClgScreen 15X
Tkt Td Y ik A1 HLA ik @ DSA 25 5- L
TV L IREMEATRIE S 7z,

TR 14 DO PUAR B E R SUG 1E —#%2 12 HLA PO I H
WHHEEGT2EEZLNTWD I EH 5, HLA R
DHIRAE AL R T2 LIIEETHL EEZOLN
%o

Stk BlitcE=5) v 7L LTRSS MYUR T
B $ 2 B d CDC-XM Tl K F— 1) & SERFEPRE O 15
TR IGEDH D720, ClqScreen =% 1) ¥ 71
AR beEzHN5, 512, ClgScreen |d HLA
Class I - ClassI#ifEDHE D TR TH L Z &0 H
FCXM 122 T, & DKL AT L9 5 &I &
N%. F72, FlowPRA, LABScreen 72 & b C& N
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