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Table 1 Patient Characteristics

Healthy volunteer

Platelet transfusion refractoriness

Kidney transplantation
Hematologic malignancy

Total

Male Female Total
1 2 3
3 5 8
1 4 5
17 22 39
22 33 55

Vi (FL2-PC, One Lambda) #%&3ORA L
RIT 473y Mu—VIilE, WREOIME KO
122w, HLA JLE S AL L T3 % FlowPRA"I
E'— X (classI H) B X U FlowPRA"I ¥ — X (class
I A RS S8 TP HLA Juik 2 58 L 72, kPR
1% FL12 14)& @ fluorescein isothiocyanate (FITC) ®
TR ENzpie b IgG difk & H L7z FlowPRA® 2
v hu—)¥—X (FLCNTBD, Veritas) &= MW 3k
FRER S OFREE L L7z, #%%31% FACS Canto II (BD
Biosciences, San Jose, CA) #fiH L7z, ity 7 b
FACSDiva (version 2.1.1) 12 CLLTF ol O f#HT % 47 -
7z.

FlowPRA"®#ft~ = 2 7 )V Tlid. FlowPRA" class
[&classII A4 T 4 73 ¥ M a—)VIliLj & ) S872
E— DY —=27#b I cutoff KA v b2 &, TN
X OBEMEM o ¥ — X @ k= % percentage of panel-
reactive antibodies (%PRA) & LC, 10% % ®x /2%
Akt LT TR S 1 m M
Wid sz EhitfashTnsd. Eito cutoff K4 > k
T HLA U O EAL E I TW v FlowPRA® 2 » b
O — )V ¥ — 2 &R e Ft S 872 & EIC%PRA 7 7%
w2 B IERERSEMELE L, ¥ — 2 DX Flow-
PRA' B L ' € — XD Ktk % Z# ITHREHIC BT,
oY ELIT- 7z, SRIYERSRE (1) ik & e
BARIZBIT 2 %PRAMEO I, (2) 1Lk & MR
Bz r HuwzdRolix, 3) WEako
Mean Fluorescence Intensity (MFD) i ® 3 > Ofili % fi#
Mrize. 72, ADHOBHE LT, (4)IFFRRIST
W HE L WERZR L7z, (1) Efod X9 IC%PRA
fEDHHIZ, FlowPRA® class I & classII & %7 1 7'
Y M= VIED Y — 7 O T 7 4 L2 cut-off 2 KE
L7z, Q)AFRBAT e A N 7T A 9EH 5 P HLA difk
DEWEHES B720, WEEELZDUTOLIIZED
72, B A N7 T AWM FlowPRA” class I & class 11
AHT 4732 ba—Viilig & FROWEE (¥ 7
¥—7) oarat, enlitxe Bt Qi %k
T, HY7 b, BHARY Y7 VE—2) LHELT.
HEOHTHWIEOEAMIEE b Bl sh/-7-0, £
NENIKT 5720l L, BRI Y v 7 e —
7% A, 2B IN AR B, £ EIE X

N6 % CLABCICAHETE Wb D% D & LI
Mead L7z (Fig.1). (3) FSC-SSC 7® v MITE—=X
$M%E 75 —5 14 7L, FDOHEMO PE #GHBE DI
X, FlowPRA"I ¥ — X, FlowPRA"Il ¥ — X, Flow-
PRA*Z ¥ PO — VU= ZADOHMEZ /7T X 7T Al
ERHL, £v A 7 J 244k FITC-MFI % Il E L
72 (Fig.2). (4)FlowPRA®2 ¥ Fa— ¥ — XDk R
k275 L2 T%PRA A3 7% %882 5 Y3 IR
Jnd ) LHE L7z (Fig. 3).

WeEt R

JAEZE E O FENTIZ X Wilcoxon 551 & AL #sg &
Spearman ORI 54T, Bland-Altman f##T % 17 -
7o B HE 2 JTIT L 7245 R D Tid k Mg, Bowker
WE%Z ZNZENT 72, HEHENTIZIE JMP version 12
(SAS Institute Inc, Cary, NC) % w7,
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(1) ImiE & MmEFRIEICH (T 5 %PRA EDLEE

Bland-Altman T D5 %, %PRA I3, class T 12Tl
HORIE MO RIIIAEEND Y (p =00031),
class II TIIHEEZEIEI L2 > 72 (p =0.1904) (Fig. 4).
BAZAT Tl class I IT & H IZHILHE, MO HE FIETR VA
B2 R L7 (classIr=08570, p < 0.0001, classII r
=0.7529, p < 0.0001) (Fig.5).

(2) & & MIFRIFICE T BHIEEAESE AV ERED
11 3%

FlowPRA“TlZ, %PRA & L BICL AN T LD
THEAM P HLA JURDOAFE L HIET 5 L S THED,
LR 2 & v 7o BT HLA BURRGE, Btk dhs
HETHL, APSLDD4DODH T T —D—FlE,
A %YL HLA Jufikatt, 2 n sk % bt HLA iRk &
LB e L Co—8M2MET Lz, REL
TR FEHE T > THE L7245 R, «HRE class I
T 1.000 (p < 0.0001), classII T 0.9551 (p < 0.0001)
LIl & MAEDOHRIZTND RiF e —FH%Th -7
(Table 2). —7J7, class Il DA THEDS—FH L o
72 1N cratk, mAECTHMETH -7z, WIEOH
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Fig. 1 Wave patterns of histograms derived from flow cytometric analysis of class I and class II anti-HLA antibodies
A: negative, B-D: positive
A: single peak, B: two peaks, C: multiple peaks, D: right-shifted pattern
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Fig. 2 Flow cytometric analysis gating strategy
A: Gating strategy in FSC-SSC plot.
B: Among groups of P1, three populations were delineated according to the intensity of PE fluo-
rescence: FlowPRA® I>control beads >FlowPRA® >1I beads
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Fig. 3 Non-specific reaction (2 cases)
(a) A negative control sample. (b-c) Cases that had non-specific reaction. The black histogram indicates data from
FlowPRA®control beads, and the gray histogram indicates data from FlowPRA® I beads. The histograms from the control
beads (black histogram) in (b) and (c) were shifted to the right compared to the histogram from the negative control sample
(a). % PRA (P9) of (b) and (c) control beads were 25.0% and 10.6%, respectively, and these samples were considered to have
non-specific reactions. However, these two cases were considered to be positive for class I antibodies accordimg to the his-
togram pattern of FlowPRA® I beads (gray histogram).
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Fig. 4 Bland-Altman analysis
Interspecimen differences between serum and plasma were significant for class I (n=55) but not

class IT anti-HLA antibodies (n =55).
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Fig. 5 Correlation of %PRA between serum and plasma
%PRA of serum samples was strongly correlated with that of plasma samples for both class I (n=

55) and class II anti-HLA antibodies (n =55).

Table 2 «x test between serum andplasma samples

Plasma
Class I Positive Negative
Positive 21 0
Serum
Negative 0 34

K =1.000, p<0.0001

EILHETIL class T TI4EIX A 34 51, B9 B, C 10 #4l,
D2, Iiifid A3561, B76I, C1161, D2Bl& v
K FIZ 7 o 72 (Table 3). class 1T T, A39fl, B5
B, COpI, D261, M ix A40 1, B4, COHI, D
2B V) FERICR D, Bowker HE D #EH, class I
Tl p =08912, classII T p =0.9935 & 2V FhiZ
DABLENRD 5N o7z (Table 3).

(3) A2 1ED Mean Fluorescence Intensity (MFI)
&

I & AE D MFI 1, class I, class 1T &  IZIiAED

Plasma
Class 11 Positive Negative
Positive 15 0
Serum
Negative 1 39

K=0.9551, p<0.0001

i DA B o 72 (Wilcoxon #5514+ & NERARAE, class
I p < 00001, classIl p =00005), (Table4). —J,
BT Tl class I IT & & MM, MAEBRAKRORE RO
IR 278 L7z (class I, r =0.7945, p < 0.0001,
classII, r =0.8336, p < 0.0001) (Fig.6).

(4) FESFERRETHE D EE L OES]

FEIFRBUSDH ) L L7z 2 Blid & DIk
THo72. 161E, FlowPRA*Z Y b —)LE¥—ZD
%PRA 25250% TH Y, RIS D LHELZD
DD FlowPRA®L ¥ — X TlX 2 IEHED ¥ — 27 237 5 1B
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Table 3 Classification according to the wave pattern in histograms de-
rived from flow cytometric analysis of class I and class II anti-HLA
antibodies
Class T Plasma Serum Class 11 Plasma Serum
A 34 35 A 39 40
B 9 7 B 5 4
C 10 11 C 9 9
D 2 2 D 2 2
p=08912 p=09935
Table 4 Statistical comparison of Mean Fluorescence Intensity
(MFI) between serum and plasma
MFI median Range p
Class I Serum 2476 2.140 - 4.372 <0.0001
ass Plasma 2662 2260 - 4510
Class 11 Serum 2427 2.045 - 4.250 0.0005
s Plasma 2662 2260 - 4510
4.5 4.5
- Class | - Class |l
4- 4|
g 35 E 35
s 3 -
E £
& &
3 e ol
25- el 25 .. q,"
Se .
| : r=0.7945 IS . r=0.8336
) p<0.0001 2 l p<0.0001
2 25 3 35 4 45 2 25 d . 85 4 4.5
1% (mean)Log 1% (mean)log

Fig. 6 Correlation of Mean Fluorescence Intensity (MFI) between serum and plasma
MFT of serum samples was strongly correlated with that of plasma samples for both class I (n=55)

and class II anti-HLA antibodies (n=>55).

M EHE L, FlowPRAI ¥ — X D%PRA %34.2% T Flow-
PRA"Z Y PO — LB =X L) L, oy v IV —
7 CTHholzZ & X class ITIZxF A PuRIG R & Rk
L7, 261HE, FlowPRA*2 Y ba— )L ¥ — D%
PRA 28106% TH O, RIZ Y IEFRFIEH D L HE S
N727%, FlowPRA'I E — XTI 2D ¥ — 27 23 1
Bk, FlowPRAI € — XD%PRA 257.7% & FlowPRA®
I P V=R LD E o722 & LD classIT
W29 APURIERENE & HIWF L 72 (Fig. 3).

% =

YL HLA Bk, 8% ol e ok, BRORIZHiR
WBfESNDLZ EICE D EAZIND S OTY, AL
DK & % 558 TH 5. Terasaki H OHEIZ L 1L,
BRAHIZ B\ T, BT HLA PR BI 0 275 31% 58 %

TH Y, PLHLA PUREEF O 81% 123 L THRICK
VAR & o TV Y BERALDEE S W72 BE O MG
FIZIEPE HLA SUADSERICRO SN T 20 H 1,

AR 21247 9 9L HLA $UR A 7)) — = ¥ 7B S B
T 5" Terasaki b DHFELIF404E L)L D complement-
dependent cytotoxic (CDC) assay A9t HLA JLikO
WEOT— VT YRS V¥ — R ThHo7zh, TFEHR
A AT oM 12 & 0 BT HLA Jidk % X 0 E&EE Il
KIS 5 2 LA RIS o 72, FOHER, —ik
12 solid phase assay (SPA) &I Twb <A 7 a7/
L — MZFEH{E L 72 Enzyme-linked immunosorbent as-
say (ELISA) <4 7 0 ¥ — X|ZEH{L L 72 Luminex
technology A2 FlowPRAYETH 5. Z Ofiifl
X757 Luminex technology % H\W7:Hiff7825% < [ 5
ND W, ZDFEFIE FlowPRAE L %L ShTw Y,
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29 LA TPl HLA Yk & Mol L 72 BB m, 08
HiCTld CDC assay FatEdo SPA BpthiEfid CDC assay
D RYERER] & T, BAi AR AR R P 05 5
PN Z EPHE I N0 2o Z kid, SPA 28CDC
assay £ ) DMMEENR W LERELTWS, W
MIZL TR RIITETH Y BRI 2 Z 2410
AT LI E 2 R, FlowPRAME: % & T SPA
FBHEREICAT ) REMRA L LT3 CITAERERY 2 MeAr 22
%) o2H 5",

AREOBRFLFETIE, MIETOWELZEEEL LT
505, HlkE G SRR (%) T, FlowPRA™I
FEOf AL LT & i &5 & O bl fE &
LTWa. 20X ) ICHE 720 — SN 2 ki
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B EI AR TR o 72, JERRRBUS 0 32735 K
EHFEZ5NTH, FlowPRAY2 v b o — )L ¥ — X123k
FRSZR L0, 2617200 TH Y, MiFIZHRT
MAFBARTIEINY 72 757 ¥ FREVDOTIEZRWEA
I . MOBAIZ BT H M E T b Budt )
2 & BRAMEIC B TR D B 22, SR O
TIASEEBE L 720000 5% h o7z %PRA B L
TiZ, classI T Bland-Altman f##r CH EE % B 72,
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EAEIEAEE R
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EWMEFRT B2 L IETELh o7 B3R 2% 505,
[A) Kk JE B % i ] L T\ % LabScreen Single antigen
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INTERSPECIMEN STATISTICAL COMPARISON OF ANTI-HLA ANTIBODIES
USING THE FLOW CYTOMETRIC METHOD, FlowPRA®

Natsumi Nishimoto", Takayuki Maruhashi", Kanae Iwahara", Reina Ishikawa", Kozue Susa",
Yoshitaka Sekine®, Hiroshi Handa® and Akihiko Yokohama"

UTransfusion Service, Gunma University Hospital, Gunma University

*Department of Urology, Gunma University Graduate School of Medicine

“Department of Hematology, Gunma University Graduate School of Medicine

Abstract:

Flow cytometric detection of anti-HLA antibodies has yet to be optimally standardized. There is no consensus
on whether serum or plasma specimens should be used. We studied interspecimen differences in anti-HLA antibody
levels between serum and plasma using the flow cytometric method FlowPRA®. We simultaneously examined the
serum and plasma of a total of 55 cases that were positive or negative for anti-HLA antibodies. The percentage of class
T and class I beads that reacted with plasma was significantly correlated with those that reacted with serum (class
I r =08570 p < 0.0001, class IT: r = 0.7529 p < 0.0001). Plasma and serum, samples that were positive for anti-HLA
antibodies were identical in all 55 cases for class I and in 54 cases for class IL In one case, class IT anti-HLA antibodies
were detected in plasma but not in serum. Mean fluorescence intensity in plasma samples was significantly higher
than that in serum. Non-specific reaction due to high background intensity was seen in 2 plasma specimens out of 55
cases. Therefore, both serum and plasma specimens are useful for detecting anti-HLA antibodies using Flow PRA®,
although the features of each specimen should be considered.
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Flow PRA®, Anti-HLA antibodies, Flow cytometry
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