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MEE L D FICF =7 — FATNZ LY Medline 77— % NX—A 55 100 DL Loz 45E L, MLk,

FEE MAE Y vox MY VoS z PR, BMERPUA, M/ MEUE, 1L N-terminal-pro-brain natriuretic peptide,
BMIZF~<A270F 2 ZL0OER, FEDOOWA L ELBOBREIITORT WA, IFEILEGIEAL AR i
HEE LR R Lo ra A<y F 7 A DB EIER Lo KN EREBROFEEICHHT A2 L2HETH 5.

K — IO BMAETLE LTI F— P ER TV RV, £ OREHIZHESH O & 20, EIEH
O W REBROFEE R A L o TIREIEH B ERFE OBRO7-DIC b HEHTH 5.

F—T— R RS RLEE, B ATEYT 2

R CINZ L, Wiley-Blackwell Publishing #: D # W @ 3 & Vox Sanguinis #% (8 105% 45 3 5 183—195, 2013) (ZHAIZHE I

TSI X B L7=d D TH A, (Fumiya Hirayama)

IEC®IC

FE RGP v i i i B A P R VR P o R Tl
b% <, i BRSO E BT, B iR, 7L
VEF—VEBUG, FEEBUR, WiMEsptmE, Bah @b
ERHREND L. NS ORIERNIGER, MERES
L2 DMOBFERBRAEDOHRZH TR, ThThoZ
WM > CTRISHBECTHMA TSNS, NELY
7 ¥ 2O 5L, BIVEMH & i & o KRR 2 i
R 272012, F7-—EOHF TIIRIEH T OFHE
AT 7201, BHICEE, BRAME, LETHIM
M LRI 2 e E R ER D 5. Eh
5O AL LTI, MmiEsy v 37 oEM - &
wmRAE, MY o7 Pukieds, HIEK - MR
AT, il N-terminal-pro-brain natriuretic peptide (NT-
pro-BNP) E AR EIZT V4 7 0 F X 1) XA DML
NEIFONSG., suRX~<yF7 A MDEIWER & &
OREHREIFET H-OICEETH 5.

NEE VTV AKHENIEIC L > TRLEDLZ EDD,
AL TIINEYE VT ¥ ZEHNTIEE K3 1B
HTEBLMEHTEICOWTHARDOBEES LAY
Y A A

N ETRIRA A 15 (Transfusion-associated circu-
latory overload : TACO)

TACO i3, BLEEAE T X5 H 5 W IdiiEH)%
TEDLIEDVPBEOERRBRE A ENTLH L
X o TEIET A, ERE LTI, R, &IE,
W, BRZ EABTFT N T T ADKINTG
A, FOHUGERIE, SVITEIIRBAIE, Oz a—%
OFGFRFT RAZBW OB & % 5. Sl AE ) SPEREg
FEIRRE DB %47 9 122472 5 C, Brain natriuretic
peptide (BNP) % NT-pro-BNP (35 i L %9 V2 Wik
HETH 5.

1. BNP & NT-pro-BNP

BNP (37t 4 KO SR S W ifE AV E > TH
0, MEPERRF MY 7 A - KOFEEZRT Z &1L -
T, FRMEEABTEELZLICE-T, L=v—7T
VEXFT U U=TNVRFATH VRO LT S
VEHDH 5. v P Tit, BNPIZODHDOA ML v FR
EVVLDETEWIESN 5 06 & LTEITOED L AL
N 5Y. BNP I, ZOHilR{AK T % pro-BNP 2355
ENBIT2TIVENSREBNP & 76 73 ) Bh
57% % NT-pro-BNP IZYI 85 2 L I2 L o> TEAR

HAFR 7 a y 7 ligt > ¥ —
(%A H : 2013410 A 7 H, ¥ H : 2013411 A 28 H)
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5. BNP & NT-pro-BNP (&9 - M OAEIZ TS
BT EAIREN TV 7Y, fE- T, Wik TACO
DLW B VIFBRINZW 2T ) M4 T, HH%IE
REEE DRFEMAS & 72 5 TV 5.BNP 12 TACO O3
IZBWT81% DKL 89% DFFEMARL, E>T
R 22— 2 AW HRTLH2DORVIEETH S &,
Zhou 5 13#HE LT 5?. Tobian &1, TACO % I
3% 9 2T NT-pro-BNP 1% 93.8% D&KL 839% D4F
Bk E/R L, ®IZin vivo, in vitro M523 v>T BNP
X0 L EEMATE VT & 5, NT-pro-BNP 2 BNP
IOBAEHTHE LELTE Y,

—7J, BNP & NT-pro-BNP & TACO & iy ifiL B8 HL i [
“E (Transfusion-related acute lung injury : TRALI) &
OEINZIH T HVHAHTIEZ Y. HAHRME aHR— b
A% 74 —=12& % &, BNP & NT-pro-BNP izt
TRALI #12HE LT TACO #HIZB W THEHEZ RT &
) TH DY, MEEOEICIZEEHLHODF—1N—F
T BHEEAKRE L, EHZW oMLK 2 & 23
RENTZY. D EH EDFEKRDAEIIHDDH 5T TACO,
TRALI & & ISR#MICAEAOASIREBICKHRY, 20
R L L CHEE R KRR MIE % K9 2 & 2% pro-BNP
DWW EFHEL, ZOiEFE TACO, TRALI #EE DD
INEL BT LEIDTHH ) LFELITEZTVLY,

HARTIE, HARGRA Ak A3 — o> i i T i 7 2541
EHEAETH L. HARTFAHENELEY 7 ¥ 2O
M ORESEN T, Rl SIS s 724 7To TACO,
TRALI HBIIC L CTHE OFFFHi 217> T b, BH
WIEHE FHE SN TO I RITRBIRTHETE, &
SE MR B X OB, IEBNEHE DS IEN TV 5.
REAGHEFIOFEFFMIC Y7, FPREHEIR, 1hER
FALEE, Wi X MEEB L2, LI -5
R, 0% o 22Nz < CT Fr i, HOfIRE -
FREIIRBE A, M= i, MW - > 1 )V R &G0
R, BLEINS ORKEHEILR EDOREROFM %
HBED BRI L TR L TWwW5b. 2ot F2

BIFENTVRWD, &EZOLZERIIWIMATHE T
® NT-pro-BNP Oillg & Z DD Lg% kL7, &
DM LT, 5 Andrzejewski 51, it o &
BHONA Z VA v, FRCIEOE B & G B
F UL, PEBCRAN DB & % 5 TACO 7% & O
MmEWEH ZHE L2 d Xy FH A4 FTRRATEZ 520
ANV L v BIREVWHELZ LTwaY. 20X
HEENA IV A YEBOE= 1) 7R NT-pro-
BNP fE#E 2 LI i i BRI 33\ T 2= 4B
V= NVIZHBETHAI.

TRALI
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K oM G2 LRI SN b HEkE T4 I 07
T 5H5VIHEEHIL S L RTR LMD 5% S
N7 oS e, I/ NRCESR PCAAAE § % H LBk
K LG T THSH) EEZLNTEZY HiIHIC
1% CD40L, 1&MEALIRE, lyso-phosphatidylcholine 7% &
VL. 7z, HFFMR MR EAYE % EOBEDE
PNTRM S G ERE T T4 I 0 7B VIR L
927 2O X, PukE S TRALL S EAET
%. L7 L, % < ® TRALLJER Tld HLA class I, HLA
class 1T, HNA #ifk 7% & OBRIME Bk A kiAo BE
NORE & Z U] Ef < Bufk & EER - A P B
A CORESUCHEGTHLEZLNTWS. Hiff
FUE MAE 2 FAN BRI A & 8§ % 2 & R4l
3k 7 — U I/ MRS IR L2 B i BT ILAE L2 58 P
RIMAEEHND Z L% EDS, £ OBETHik: LTHE
ASNTVE. AEETIED S5, T HOHER T TRALI
DOFEHEMETFT L TETWSL9Y TRALIOY A 7
FHEIKT S 572010, &l ¥ A TIEEIME 12
W95 HMERPUEDO R 7 ) —= v 72 BlE L 722, DLk
D &9 % FRFEE N2 T, TRALL 25384 L 72356012
X, FERRZW oM, Wi & oK ERfROKZE, HIZ
G EIEH OVE B O FFNT 0 72 12 B L ERBUA R A R
Bk HMOMEIITHON TS,

1. HLA Hiff & HNA fifk

HLA class I, HLA class II**®, HNA-la, -1b, -2,
32N 9 A PUAD TRALL &£ OFEIZZ N FE TEH
DOWMEHNDH 5. Luminex"D L ) B —A#R—2 & L
7o LWHA 08 A 257 &, HLA class I $i/A & HLA
class I IR MBS & o7z, LA L, HLA DAt
O HIMERGUEN T B HUR OB IR “gold stan-
dard” 7 \>. International Granulocyte Immunology
Workshop (&, 735 RV ATV F b FCTRHE SN2
Bha Wp & U 9 & A EREDUEUARTE & e, Jk
& 5 DANE % A o 7 JER R EHE 0 R A G b
THREZT5 X IIB LTV, JuREEE Mt % dug
T5IEPHEELRIGENLIZLIEH A, FNITHLT
Hlt, La ¥ v MR %E vz ELISAYY % %\ g
AT T8 AR 0, I ¥ — APl % v 72 LAB-
Screen” Multi” % OHi 72 7 LN DD 7V — T2
X Iz, IS OFBMAE T IEII oW TIEE
112F & 7. LABScreen® Multi {Z One Lambda Inc.
#t (CanagoPark, CA, USA)2SHHGEENTW 57,
ZHUTHLA class IPufK, HLA class IIFUARIZHNZ THNA-
1 ik, HNA2 Piik I T &, BAME—OTIR HNA
YUK ¥ > b TH 5. HNA3 k2 M TE 2R
MAEEy MadZzewv., R1LWKCTEDLIIC, hod
B FICH, FFREERE T LHAOME, K
PRHRFE Y FTIE RV E W) AMEEORIE, A
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# 1 HNA JROR R % g % 720 DR i
i HNA $#74% mliy_:ﬁi# ;@EBFFEH P
la [1b | lc| 2 | 3a | 3b Zoft b ()
K562 cell lines 32) 33) 0 0 o 0 HNA-4a, 4b, 5a, 5b 1 Jua— A b
Siglec-14 A=F=
HEK cell lines 34) ~ 36) o o 1~2 Jua—HA b
X gy
recombinant ELISA | 30) 31) o | o] o | o 4 TL— U —F—
LABScreen Multi 37) 0 0 o o HLA class I Yes 2 LABScan™
flow analyzer

FTYFr R T ek TO R E OWE B B P

HH B OME, BRAFICLELBEEOMBEL Sk 4
ZEEDSD Y, BIENHTE IREEORTETE Y
Y7 TEBLDDITR.
HAFR+EHIEHNO=Zo0iHkz2 L 77 LY A5
RELTHEL, 22TO TRALI B2V EBI A L Tl
M A o B IERPUA DO BB L O F O REDHR
HIZK 54T S, AL77 Ly ATRELTIEY
Mgty ¥ —%&0"2o0MEty 7 —BLUPHAR
Fgtb e OG5 3 ik TH 5. i
I A S B IERPUAR SR B, HD BEBARAS
AT, MEMOMEEN 27 B RA<
FEITH. TOZBATYFTFAMIOWTIE, Bl
EN7PUEEED HLA, HNA T L VICHAELY b
PARBHMICHET 22—y — 2 QAR Y FT
2 FOELH S, HARTIE Nak' (CD36) HifkA R IA
& o 72 TRALL HFIA M FA LT 572, HLA
Pufk, HNA Pefkichn 2 <, Nak* Pk o b fibh T
W5 Nak" 3L, HERICEBL S TWwD 25, 1
BURIEIE ORI AN S 5 E HARANIZE LY, 2o
FFEIZHAT Nak' Pifk2Y5 K & S5 TRALL H6iAH
L2k EAHT A, MLtk v ¥ — T, Siglec-14
PR OMA S W INICAT > T b, Siglec-14 Hufkig,
TRALI 3+ % £ BRI BAE L 724558, 8- TRALIL
Bl OFRRBAI I E DFTEDTRD H i, BIZEFHER
ZEHL S HE LR SNPATH Y. v b
Siglec-14 1%, MALOFEEAL % 3 ME % Fro R EH WA
7 Ny T, HFEER, HMERICEHE SR Tw Y, EiEm
kDS 1, Siglec-14 KIHH SFET 5. I B 1X
MR EIE 2 B % Siglec-14 A Bk A
BENCBIFLZNICHLTAERICEVW L, #toT
Siglec-14 PR IXIEHE MR IMBERA OREKR & 20 9 5
MR ERPUACTH 5 2 &, WU Siglec-14 HURB MR 1 IE
MBI O ¢ TRALLIZBWTHRIZE
Siglec-14 FEBUFHERIC KT L T O AEMALREZ ST 5
Z & (Siglec-14 IEFEBUFHER TIIHHEALIZRE Z 5 )
EFHELTWSEY, ZhdokiRik, Siglec-14 Pikix

TRALIFIEICHE T2 L 2RTHDTH 5.

2. HLAMAD R 7Y —=2 45

KER I —1a v 3TlE, TREOD LEILE T 721
SZHEOMINEZ % LTHLA KO AZ ) —= 2 7
EAToTWAIEYE v ¥ =2 RIS, Bk - B
DHEIZIE A Yy bA7lE EZICRETAVNKRER
MIRE & 72 5%, BRILE D HLA PR A 2 ) —= v 72
F5H Y M 7EOREICETAELHRD I LD
HorE otz BIL, MEOET— 5 OFEIE W
EQaE N NEYIN R Y R R SWE N N NI RN
I Z ORGSR T DR < 7 5 15
MAHDHEVIFRETHL. SVFEZNIE, A7) —
=7 DAy b 7EIFETIUL TRALLFERY 227 D
IVEVBRAZEET AL EZERT S, HITH Y b
F 7L RET R, L)% OBLE DM &
20, BRLEZERD) ZEICENDLZ LIRS D%
R L TWAPY Gt T, EBEICIEMINE %59 Y
A7 (VIR ERRBICZEEZ KT L) ) A
Z7)E TRALLEWS VAT DNTG Y A% ) T LD %
Mo, Mty —HIVWMEO N v M+ 7% i
LR, —F, AR RBR 2 O BRGE
WIREREN TS, BRILERA TR ENEN O
i HLA UJEI 3 2 3 8005 B O #2145 TRALI
FBIZ B T FE s I L E VS50 7~ 3%
WCHLTHERCEVWE T2HETH LY. Loz &h
LEHBRWEWS Yy b IHEHWCAZ ) —= 7%
AZ—=FLTHHRWVWERIEENS.

3. IgM 7 7 AHFEOEEM

HLA 239 5 IgM 7 5 APk 2 h $ TREMIZIZ
MEEE RS RVEZEZLNTWD, ZOEZHIC
WA 2T 2N RER SN TW5. Stastny 513,
IgM ¥R ik Ptk 2 AT IgM 7 7 2@ HLA $ifk
ASMETE S X 92 Luminex #FE2 THRL, Ny F—T 3
VERAT5729 2T, IgM 7 5 A K —F551g HLA $iik
DD BB E (KT THBEEZ R L7129, 1gG
75 A HLA A etk BEz 2t e Lz 25,40
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MO 5728 ANDEHEDI L6 AN (62%) TIgM
7 7 A R —HEEM HLA Pkl s hz —h, &
PERED AP IR N TV D BETIE 24 ADH B IgM
7 I A R —HEEN HLA Jifkostieth S -3 4
AN (14%) TH o7z RO RL 1gG 7 7 X HLA
PUEDETE O DR ALE S T b A S5 7z BARIIZIE,
TEENIR G PHEATE Z - 72 18 ADLBBAEZDH H 8
A (44%) TIgM 27 T A FF—4FR1Y HLA Juik2H
MEIN7zDITH LT, EEIREIHEIE S S 2oz
BHATIZ20 AD T2 NIZOKIgM 7 7 A FF—Hf
9 HLA YRS E 72", Zachary 51%, HLA
Pk 2 R 9 4 L& O %9 25% Tid Luminex ® 1gG
27 9 A HLA PURAC IgM 7 5 X HLA PURICER$
5 EBONLIFIEESRDO SN2 LTnEY F A
TAEEF AR U CTIETEILRE 2 77§ Siglec-14 Hufk
AEFIZH S Iz TRALLER 28 LTw 528
ZDH)HLO—FlZIgM 7 7 ADHETH 72", Th
5DH5EIL, TRALIBAEIC BT 5 IgM 7 5 A HLA
Pufk, HNA RO BEZEN 2 /RRT 55D TH 5.

4. 7OXY v F T X b LIOFPECEMLEHER Neu-
trophil Activation Test : NeuAT)

TRALIOJER E LThEDL L WEANICEH L T, 20
A TIZH LT HLA ClassI, ClassII ¥ifk®s X U8 HNA
VRO EOEREILETH 5. PUEBEOSAIZIX
FIZE O REONFENLETH 5. kB HHF
WD BHEITIE, TEERR Y LE%EHE O HLA Class 1,
ClassII BE OV HNA @ 1 ¥ ¥ 7247w, Bt & iz
PUKIZIIG T % 7 LV & BEDH LTS D6 h % fif
B BRI TH L. YUKDFFEED TR T E %o
T2WEd B \WIIHH S N 2HUERD BUS§ % H IMERBUR
EREVPELTVEDEDPEMRTE 2o 2BGEI
(&, B 2o 22 MG FN % 7 0 A< vy 77 & b
BITHINRETHS.

B FMERPUE A BUG 3 2 Pufkps & 2 B A
mansze LTHH43 Ld TRALIDSHIET 5T Tid
Zv, HLA Yifkoii S & TRALI SSAEICIXIE OB A%
HHZEFREINTVEI RS, Fuifkiodt
A TIZ TRALLIZZE L 2V o bz n®, L,
BUED & 2 % TRALL FSEIC U EE Pl JEH#E1 L 70
TRALI ZEIZ B 2 5 ERIF L O BEHIIOWTE
COFMIDBERLTHAEZ EH 5", EREH d i
2 AL S & PP T 2 B2 a3 5
ERBROBHDHIEEEZEZONL. ZOHBDZDIZ
P2 13, WA ERIE 1L ER (Neutrophil Activation
Test : NeuAT) Z 87 L7z, AREBRIZEERE T4
EEET L V) MHRARBRTSH 5. BARWIZIE, 5
HEH LFETT Ly vanamEEL, EfhicE
N DU ER DTG TEAL 2 4 A BRI L\ ZA2 A L 3As
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ST TH Y PO EREERIL~ — 5 —TH % Mac-1
DEBITHEL TR T2 R TH BV, F72, Mac-
1 OFHITHE & 3647 L C, heparin-binding protein (HBP)
DRI L OB OHETT5 D TH 5. HEMIC
FfHhERY — 2 & LTIEBERMEHVLXETHS
A, Wiz 2 LB v, 20X RLEITIE, #EA
DAMLT b 7\, HBP IZFHERD 7 X — )V ik %
DWNMEIZEZSNTBYY, 24 770 Y2
BUFHPERDTEEACIHE ) 14 MR 0 & # P T I
KELEDEGTTHEY . RA VT EMNTH
TF R ER DTG HEALAAE 9 M PR M 0 o 8 P TU A 30
HERA 5D HBP DIk - TR 5%, 72, &H
7z AL D MAE TR & Z a4 & o THRB T 5
NHZAMLT My B AMFY Y ZIEBHIZBWTH
HBP 3 AR & %24 5%, AUFhEkiGrELikEr %2 B
W EERD S, HLA JtkiIxtie$ 5 7a % £ 7o HLA
RO NI ER 2 G S &, £ 72 Siglec-14 $U/k
1& Siglec-14 Btk R N rpERIZEHEAL S 2 2025k
PO HERIZIEHAL I A Z LB O E 5720 DL
Lo X5z, ARG S W A IIERBUR A B BT
HERZEHAL S 2 0G0 % ABNIZH R TH 5.
L2 L, RRBREIFDN) T— FENTWDE DTk
%% <, £72 HBP OMEISTHIF v M 22545121
SEEET S, o T, ARBUIBFE R TIIMZEL X
v ORER EALENT S5, TRALL SSAERET O fEIH O
HENEE2 5L, HBP OMEIZSTHBE, At
b Mac-1 DFBUTHEDOMREIIITI RETH A 9.

5. BRINEOBRIMEDREZE

R O BRILEE O FH AL ABR TIE s, EEZ O
TRk 5 Z & & L7z TRALI 3HEIC A2 b B RRILE
AR SN WA, ENLIREZ ORI O i
BRI L &3 2 v 5 — R EDE W,
— 75, BRRAEIR A 5% 2T TRALI O REME DS E AL
< BWHEITIE, UERRIE OB EOBRILIMLKE T TRALI
PRI L 720 B 02 R L TBLRETHA Y.

7 LIV —H4RIEA
TLVFEYBIOZFOT LIVE VR IgE, 1gG
PURDEEDS, 7 LV F—WRIWEH 2 B3 5124725
TOEENRTETHS. LirL, 7LV R
PADBHE SN LEHIIZADODTITHS. Igh*
NThraEy(Hp) Ewvo 2ty 87 12T,
FFP O 7 4 WARTFALF & LTS Twb x5 1
IV —HERTMERINET 74 7F =2 ay
7RI LZHEFAPHE SN TS BEHEDY A7
BRDTENDDTHDEH, AFL YT V—RFLY
AT AERBAL TV ERHIECTIIEREET 5.
TLVF—HEWER O & LT RRUHIE RS
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NTVWBIRHE LT BRG] »db. Zh
ikfﬁﬁ%%ﬁ%/%&%ﬁ(/#ﬁﬁ¢~ﬂ&%
FHNZHP L & 451 B I 2 2 AU FSAE S
ékTéﬁf&é.éﬁﬁ%%Ekau,m%W&
Mifa s N 7 (VEGF), WM CD40L, v A% I ¥
JE S35l [ - ~X— % (TGF-B), RANTES 72 EH215 5
N5 BRSO BRE T 7 LIV —EEITER 5
FEIZBU 5 NS AFEEW R O ENIMARAH TH
5. UL, 2E2InsEMEEWEICEYT 5I1E
MERERDS LT, FTRIRTEHI T LIVF—
RITER 251 &2 2 3RO O &> Tdh 5 iFiE Rk
W AIETALEEZ R L TA L I LI TH 5.

1. MR N7 EZDHERE

TUNF—HEERZ5 &R T 7LV & LT
IgA® ™% Hp"® & W\ o 7217 V87 BT 5 5.
i BA s E B IgA < Hp AMi i & 612,
INSDF X BRIELEICHFRKY IgE, IeG ik %
BA 2 BB S0 D & B A0 5 2 B
WELDZENDED L. IgA D PbLETFT74TF7F T —
FOGOFH E1E IgA % K3 L (iiE IgA<05mg/1) IgA
7 5 ANERMPURE AT 5 BB TR Z 225 1 IgA
PIEFIRIZH L BHICHHE LTRI L. 2041,
725 2 (IgAl, IgA2) Hrwid7a v 47
(IgA2m (1], IgM2m (2)) 550 IgA Puikps IR & 7
5% Hiko C4 KIE™ % von Willebrand factor K8
DEBEBZTHMIMBTF 71 9F v —vavrw&i-Li
FEDHH B, FEHIHTHS. DEoZ ehs, F
FHE—IZ IgA, Hp O BHMPREL L OENHITHT
% HB#E IgE, IgG koMt ZTb i uEs 54w,
FLT, AFLYTU—RFLY AT LEEAL TN
LHIE T, B TAFL v TN —PROBRED L
Thb.

i X 7= B & IR & O RERRE RS 720
2i&, FABNZEERAAR LT LV F — % 0 H
EWETE A 720021E, EIIGAEREE R 2SS LT
WBDPEPEIRET 5720121, FTre =2 0RE )
EVHEHTH 5.

2. MUT2—tEHER

M) 7y =ik, REHEOSWNEERO )
777 —EOHFTRNICRDLLEINLTOTT7—
CCTHhHbH EHTFT 714 7F—RMOMEEET LV

— PR T, BEIME M, Zohomig
FTrM) 7Y —EDR LR TE? E—F YT LVTF—D
WAEIZRTHLD ¥ —F v 7 LIV ¥ A8l & AR i
ENTFIA459F T —3ay 2 & ERBILAFEHT

SIERBENE V) 7y — PO E R ERAFR
DO, EillE ORRFERARSIND. 2, AFL
YT V=L FFP OWIMC L ) 7F 7 4 FF =K
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BERLAER3BO) L 26T, MiENY T —
VO LA S, SO L LTHS L7277,
AARTIE, #IMC X 27 LV F—WalEE»SEbh
PO BEMFEY >~ 7 VBAFTTE DAL, Bk
WHERBCEZME M) 77 —BlEEHEL TV 5
P IR 12 b U Ci g (il ~ Y 7y — il Sug/1
Uk bEALZGEEZBEEHELTBY, TLLVF—
PEmMBEERH OZRICEH TH 5 Z LTt OHEICH
Lo TWDY, AL, 1,165 4RI CHEZ MG -
7y —EHANE S, FRERES]T 11% (50/438) %
Bk, 774 9% —KIMERT 13% (23/177) B
P, 774 9F—3a v ZRERT48% (137/286)
Bk, MEAKTIERIT 12% (8/69) FatkTdh -7z, Fi
VER %LU % h o 2 BEOMEY » 7 VIGHIEL Tw
s, ETVIVF—URIERES 2 Bt a v ha—
NEEZDE, BBIEBITIZ 0.6% (1/154) TO MM
TRALIJERITIE 24% (1/41) DA THMETH 72, =
NHEDZEHRS, )77 —YHOWE RS R O
Wi e LT, F-BEH & o KRR EWGET 5
BERIZBWTHRAEEZ NS,

L2L, REAdbHAH. 7, M) Ty —YomtH
W 2 BE & 2 BE D SIMEY TV 155
CERLIEFLIEHEETH L™, /2, BN & 7
LAVF—KIbz#Ho TOWBIHERER LI M) 77 —
Vi3 Lo shd, it TiE Y 78 — 2l

DIIIFRAIROIE AL 2 HEN T 5 2 LI TE WP,

3. IFEEEREM/EEER (Basophil Activation Test :
BAT)

KRBT VIV F =B EZ BT 5 72010 H S
TR L VWRBETH 5. ARHBRTIX, BEOLMY v
TVETULVFE v #f vFax—FL, TR
B R IROIG AL & BAERY - IEMHAb~— A —TdH 3
CD63%° CD203cPFH EAE L TTE—H A M X —F —
THIMT 2 DD TH 2™, ARABRIT I EHE T4 12
IS S NBED TV S

Bk D X F L ¥ 7V — B ORI L 5757 4
T —FUMEBITIE 3B B TH R EHAFL Y
TN —d 5\ &0 PUEME OB A I L TR
R TE L 72 5 7270, 20 9 B O— Ao BH TlEfi
SNz FFP I LCTH ML & o 72, B4 I ARERDS
BT SIS TE B 0860 % 7 LV — PR
TERDIRRE % - 72 8A DA (n=9) LRWEM %R
ZE Lo 2BAOKRS(n=12) & W TRE L7227,
BAME AR L IAESTIERL, FALTLLT
LIVA A OB Tld % < ARFE W E OB 53
EZoNBE W) 2 HOBHNS, HIEREKOY — 2
& LT3 EE Aaz vz, 7 LoV E — PR EE
FABRABIHKI O H T LD H b 34 SV CHHERERD
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WAL SNz, ZOZ L SEIEH & oK F
£ E BEEREWER DT LIV X —1ETH 5 hED O
D7D, RRABIEHTHA I LEZbNT-.

L2 L, ARABIHINFES CIOH S GO TR %
S TEOFEMMD T ENT2H DTIE 0.
ZIUTMA T, ZORKE, FERESTIHE.SR T
BV EW) HEED D D, AR 2 i 2 5
iz FIRNCEICRE 2 ERLILENH L. ThIET
W, ARREBRIIIEL RV ORERE ZZ HRETHH ).
AN - RET Ay M0 6EZ L EREORWERIIH
LCARBZ £ 2 BRIIMENTH 5%, BEDL
LHEEDOT7 LUV —HEIEROY TV b & 72N
V7= a Y ALETHA).

4. BAMEFH LOBIME MAEDEFHRE

TRALI O¥6 L3R 2 D, 7LV F—WrRIEH 0%
Arid MRk E 0@ F O BRI E TR 2 - 72
PEDPERETHILELTWAILEE Y & —I13RS
NTwa. LaL, WA bR A 2 L= g™
LW T LIV ORI & AR BB CEE SR T
T4I7F—Yay 7 w2RLIERDRIRO X9 ITK
EMESINTHDL I EZWMET D E, BIILE DTS 0
DT VULVF—%FoTWBDD, 5 VIIHRIEIZHE
MR L Cnzoh &) 153D BIVEH o & o
HNEEREZEZ D ETHHA»S Lk, 727210, 5
BRPLZD L) LFEEHE LTV AIME LY 7 —,
WEEIEA R, TOARERBED L ZAWLTIX
e,

FERRLMIER MM R 2R RS

JEAL D FEBEER A3 i 3 5 VW IZE I 1°C
VLRI 5% 585 723 IR e IR i v 5
BSOS L EFSNL, BE, ME LS, R ERE
A2 YE LD 5. RAETHIMIKREISEASI NS
VIRTICIE, SERPICET ARG Z2EZz ohTw
7o, O L DXBEDRA T 2 A MERPUA & i B8 5] v
WZIRTES % A IMERPUE & O R O PUETR S AN RN &
FTAHWHTH B, L L, ZORFIH T B0F5ED
EANATDONT=D A3 1980 SE R TH o722 L5, HLA
Poik & R ERDUAR O X AR TR ICIZIX Bl s T
Bo T, RN IR RUGASEE - BAIM TR -
TV DEREOMETIZHL I SN TV, fEo
T, FEPULHEZ ORA T 5 D IMERILAFRISER T 5
LREROT D DIERFITH 5. &, Imoto HI2L D,
FEEUL & FIMBRPUAD 5 HA 7% { &b B o HLA
Class THifR & OBRDH KO E Lo 7o L H I,
BE o HLA Pk & kg o HLA PR S L
HIMAEDLETHHZ L%, Hr OFRBIEHITE
BIZR LY. 2B, ZOMETIET LV F—HEIEN

51

& HLA Class I ik & O RRBRIZRD STz,
ZOHOREIE, WK FICE NS H IR S PR
FEHICHOL S, SEIRICIEE § 2 L1 R IL6 Lo
TAEPEME SRR E T 5 HDTH Y.

SO OO S FREE L TR I
HErEL VI EZHVETN, BAKITIZEBRITTEE
BB DFEAESEDMET L7229 LA L, IR L
7200, FEPULBHHEI LIzbIF TidZ v, /MR
I OFBAFUS IS L TIE, ZOREY 227 DR
& LTI/ Sk o A BTGV T d % W 1 CD154
(CD40 ligand) 2SFA5- L TW A5 D5 b Liten®® 5§
) A7 1B LTI, 2N DAMS FERGUE, 4812 HLA
PUR DA I VA O PG ASEHF] v o I 55 55 1A
L (lug/ml, ref.90), BFH HLA Hifk & UEPURIK
6% R LBBASISICERL L wIIREHbH L. LA L,
BAEY A7 OJERIZOWTIIAH 2380 05% £, BIE
HEFRLZ2DH50IEHEHET L0472 TEHEAS
P LTk huidh 5w,

HAROILWE Y >~ & — T, BESULE R LZBHIC
3 L C HLA Class [ RO F O %2 ITo T 5. L
NL, 72 2L R o728 LT O REDFERE D HLA
Class IPUATH 5 & v ) IRPGFEHZ L% S 2w 1o
T, IAM - RAT4 v 2EZBLE, HLA ClassI
PAEOMEIIT I LEITZVEZZOLNS.

I % 5558 7R

WM R 2B X, RS B VIS & Y BfES h
7B TR EA e, U LERSE M 22 I/ NG 205
IR I3 dIes 5~12 HRRIGREZ AEMEHTH 5. K
BIVERNZ, /MU T 5 HPA-1a 2 KIE L 72 HB#EC
HPA-1a $UE RO M MEASERIIL S N 7zBR 2 5 2 &
b %\ BB OWA T 5 HPA-1a Prfk)siiiin X 7z
M/ME % BiES 5 D TH 5. HPA-1b, -2a, -3a/b, -4a,
Sa/b PEBHKROBELH A, LrL, BEVPHRET
LGRS, dmill S Nz MO AR &3, #EH
CUil/MRZ S BIET 2 OIS TIE R v, KEIFE
FIZBCTHEHRIC X ) 8k S 1 2w BEE /MK
A2 S KT 5 D0 % FH T & LD R 7%
WS, BITFO L) =000 IS hTna. (1)
¥, BHIL “framework” =¥ +—7 (ZREEEIED
IV b —TFORBORLE S NHIR) 23883 ik
FHEATDL. TOPMBEIPRBTEHMEZE) Y b —
TERRBBTAHEHIC% A, (2) X N7z MM S
WERE U 720 P o PUE A BE UK & BOS LUK - Pk
AR SN, TNh Fe 2/hkx i L CRERY
DM T 5. (3) il S A7z i M R O 1]
EVEPUR 25 B /MR W S, 2B IRk
T4 TORE L %2 5, HRETHA.



52

Japanese Journal of Transfusion and Cell Therapy, Vol. 60. No. 1

F2  IM/MEBUR IR

5% P - ilLdh D | AT T o e
ik Range of HPA specificity R B e (%) VL7 B
MAIPA 92) wide # platelets 8 TL—bF)—F—
MR-MAIPA 93 wide # platelets 5 TL—1t)—=¥—
K526 cells 94) 95) la, 1b, 3a, 3b, 4a, 4b, 5a, 5b, 6bw, cell lines 5 TL—P)—F—
(MR-MAIPA-based) 7bw, 13bw, 15a, 15b, 18bw, 2lbw
PAKPLUS® 96) 97) la, 1b, 2a, 2b, 3a, 3b, 4a, 5a, 5b purified Yes 2 FL—bhY—F—
- proteins
PAKLX® la, 1b, 2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b 2 LABScan™
flow analyzer

B UFT Y F e TF v — R RIS 5

MAIPA #% % modified rapid MAIPA (MR-MAIPA)
PN, FFRESIEFICE L, #E-o THAZ L ollL
IMRSRIERITZEZ Tld HPA SRl B L OV D%
FEICBWTAY ¥ ¥ — Nkt oTwb. MR-
MAIPA 3% O RS & MR ER 2 3 v T MAIPA
HE D QENLTETH A, MIZBWTH IR
XAV E LT VIMEEZ FIE T 5 2 & IdREIC K S
%, CORMEREIT 5729012, Hayashi 51, FiE
» HPA % & MINFEBL 2 Mlfakk S 3w 2 4E L, MR-
MAIPA #ETHVIM S A VORI DIHWS Z EASTE
5 XL REIZBWT MAIPA X4 5 &5
HHE S H A, HPAPEMEHTHF v F& LT
ELISA#E#~X—2 & L7% v b (PAKPLUS® Gen-
probe, San Diego, CA, USA)** % Luminex® ¥ — X
HZXR—2 & L72F v b (PAKLX" Gen-probe) 72 & 258
HEAHTRETH L. ShooREEER 212 LD

il % GVHD

it GVHD (1 #mi #5 h IZRAES 5 1) ¥ 7 SERDYE
I LTl i E 2R3 S SIS X D IERET S &
—RIICEZ SN TWE. 72720, LTO=2>0%fF
BZDHSIHEITOREI . (1) BRILHE & EF I
BWTHIME ) ¥/ BRpEE 2 =TT v () &
Wik B MAEO HLA A —BEAES 5. (2) i B
AR NI O & B IR AEET 5. (3)
BEDEMRF P OREML 2 PR TE v, 20X
) RGN o 723G, i B oD i e S
TV UREPEBEOEGOMBE R ETLLEEZEZON
TWwa®, BRILE O HLA A A TRE O HLA
DR EMEDYE 2k d GVHD DFEREY A 27 3 <
%%, AREWEHTIE, 88, BOWOFLE, FFHRER
T, g, PLMEREA 7% EOSERD B .
Z IS DRERIZIEF ICHILTHRIZSE AT 5.
FECEIIH 90% EHE SN T aY, HEZREEMNT
HHIZE Db, WRICAHZERIZHM ST
v, L L, M A~ OB IS TP R T
Hh. REGHND 2\ IIIRGHERE DA+ 50 7% ML % B

ML 722 SRR ER 8 b I 5 BERFT A S /-3
BT, BT HEEA 2 VT DNA £ R8I0 F 2 Sk
BEWRTLIETHMTAIENTESL. ZOBM
J73:121%, restriction-fragment-length polymorphism

100) 101)

analysis'™’, cytogenetic analysis"’, polymorphism as-

sociated with variations in the length of microsatellite

repeats'”, and short-tandem repeat analysis'™ 7 &3

bbb BEEMRSAMELETHY, AL LTEE
FEANE 0 Zefufl, LRANOHBERORE, EKEO
B, REIRIK, EETER R 00 5.

ERETREE

FEREGe IR P S LR F O AT IS D WT, FIL
MR B RSB AT ) N EMAITE N 2 S T TR
L7z, ZhoORBIIHRZR 2R LY, BIEM
L& ORFBEREHIT L7220, BHIZ L - TIHE
VERZSERT 2L ELDOICEHTH S, ThHDM,
HEORMEEIICTE LD TOEITIT, EEgE
WA 24T ) X&ji%, AIEH & LERREOBR, B
ROFEH, WMERRILD Y 4 2 V7, BEHERE 2%
DIAATE. LHL, EPLZEOBRKL2EON VY
ERLIZLIED Y, 2215 OMEITIZE 1%
RF v M, ZLTHREBMDPULETHDGEDDH 5.
FIZW L ODDREIIRIZIEL RV TH S o T
ETOETETOMENERTELDIFTIERV. £
72, EOREEIT)REPFRDBEEGELH L. T
2, HEICEFNZFNELEDONEL TS VAT AT A
AHY, ks ML 5 —, ITEROZREDET L2
Bhh, ZOX)RIRR,S, K3IIWCTE LDHERD
WL O, FRICHENEIESEE R HEEERR I BE L ENS
Lo THELZBTHRVEAEPD L. B LREOHE
TiX, WIMFTHRETONL VAL P OEZF Y ¥ 7iF
HET, WIMLEIVEH, ¥ TACO @iz M ST
NBYEDRHH T LATRENZY. Z o5 L, i
TEROZWICHEIILTLHILETIEIARL, Bhbh
BH L BEBROEES 2 HARIETINDEb0T
»H5.



H A A G H A ek 60 H 15 53
723 JERGLE A R EH ORENREZOF 2D
Bebn s AR
A H FhtiE e T FeAr gk o Sp
& . WO marath | AAMELLE | TR G %
NT-pro-BNP 1 HP or RL TACO iR — MR ARAR S | SR
TRALI (1% *) LOWIMY | seimcygem
WAk, 727210
[ E AR
5 iy 1l % 2 Kf
WL (NT-
pro-BNP &
I AT 2
THb10H)
HLA #ifk HLA #ifk 11 | HLA : BC or RL TRALI — F%é;:s%!éﬁuﬂ% — Bk
- . 1 vavy 2R H N IEFE s
HNA%@ HNA@Wl HNA:BCMRL i etz 4C ThH
CD36 Hifk* * Zofl: 3** | CD36: BC or RL 3G, ]
siglec-14 Prfk* * Siglec : Research
WS h-fifke B | 2 BC or RL TRALI Zzifil FeasslR by | Bgam s | B Aaim 4T
HHAMERE THRE vav’r dhNIE%E | EmYHFmM | R R
bt # Wi, BRI | A0 H LIP3 fli
sech B 4 A 3 -
4000g, 30 43
L (779 2B
F£D720)
If o 2R OE PEAL AR | Mac-1: 2 Research TRALI 4ol # B A A - Bl | BF Al 4T
HBP Jiti) BALE H AP R T
B Ay 1
4,000g, 30 453
L (779 2B
£D720)
M4 5 > 87 LV 1 BC or RL vavy iR — i 0L BR ML 53 | SRS
TLE— | (%) ALE 4C THEE
N Ty —¥ 2 BC or RL Yavy (Jm**) — %]ﬂugjﬁiu‘o B
T LIVF— J:U‘/ff WMH F2IH = ==
etk fozil | T2 HAGE
wmF s | 4C TO HKE
5 1y 1ML 1% 2 K¢
2L (NT-
pro-BNP @
I A 2 By ]
ThHbH720)
GRS ERG P AL R R 3 Research vavy 4ol # FRAVA BGS | BEAm s | B Al 4T
TLILFE— A ELHD L | RE, FRIME
VX HTH R IM55 H LA A
B A8 1
4000g, 30 47 3
L (77 AR
£D720)
THhEmE e o 1 MRS, 2 RS, 3L~
I'HP @ 55kE, BC : liflit> % —, RL: L7 7L ¥ 27K, Research: FfFEL )L
VSRl Y ¥ —HBHVIEL T 7 L Y AT ROATERMTE
* AR T b AR R R Db
FIRF M AT SN VEE, W A T ik
FAHUARTREE, 7YV7CTHEETH LMD S
FRav¥a—y—ruAxy FORETHE
%L O¥A, BIER OZBMREIN & o REER O R LETH 5. BIVERA AT 2 & 02 2 g,

ETOWRETHLOPHIRTH L. 2OV EDDOHE
BEIVEHRIEICIIZ S OBEEFED Y, BHERT &

RN BHECED Y EI PO TH S, AN
DWW TIIBEEBOHE D 2" o T, BITEH &

& DHRBIRIE, FFIZ
N, B L 20 3R B %,

Z303

R TIE

TREB] T3 & O F) TR RIS

BF BRI PEAL GBS M B BRI ML BRI R T B
DO BERT, BT 2 &0 RIS ERT O

BWODORETHT LML SN, ROEELI L
THLBZDOFHENDELHITLDTH 5.
FF D COL HR : AFSCHEENEIC

A -

L CH
CORTEAET 5124720, WHREA, RFHF—K

WCHEZRL

ek, MILEBSEAE, WEREE» SR E2THE LS
CITEHHE LI



54

b’
1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

(23

Popovsky MA, Audet AM, Andrzejewski C ]Jr:
Transfusion-associated circulatory overload in orthope-
dic surgery patients: a multi-institutional study. Immu-
nohematology, 12: 87—89, 1996.

Popovsky MA: Transfusion-associated circulatory over-
load: the plot thickens. Transfusion, 49: 2—4, 20009.
Levin ER, Gardner DG, Samson WK, et al: N Engl ] Med,
339: 321—328, 1998.

Mark DB, Felker GM: B-type natriuretic peptide—a
biomarker for all seasons? N Engl ] Med, 350: 718—720,
2004.

Hall C: Essential biochemistry and physiology of (NT-
pro) BNP. Eur ] Heart Fail, 6: 257—260, 2004.

de Lemos JA, Morrow DA, Bentley JH, et al: The prog-
nostic value of B-type natriuretic peptide in patients
with acute coronary syndromes. N Engl J Med, 345:
1014—1021, 2001.

Maisel AS, Krishnaswamy P, Nowak RM, et al: Rapid
measurement of B-type natriuretic peptide in the emer-
gency diagnosis of heart failure. N Engl ] Med, 347:161—
167, 2002.

Kragelund C, Grenning B, Keber L, et al: N-terminal pro-
B-type natriuretic peptide and long-term mortality in
stable coronary heart disease. N Engl ] Med, 352: 666—
675, 2005.

Zhou L, Giacherio D, Cooling L, et al: Use of B-natriuretic
peptide as a diagnostic marker in the differential diag-
nosis of transfusion-associated circulatory overload.
Transfusion, 45: 1056—1063, 2005.

Tobian AA, Sokoll L], Tisch D], et al: N-terminal pro-
brain natriuretic peptide is a useful diagnostic marker
for transfusion-associated circulatory overload. Trans-
fusion, 48: 1143—1150, 2008.

Elin R], Winter WE: Laboratory and clinical aspects of
B-type natriuretic peptides. Arch Pathol Lab Med, 128:
697—699, 2004.

Yeo KT, Wu AH, Apple FS, et al: Multicenter evaluation
of the Roche NT-proBNP assay and comparison to the
Biosite Triage BNP assay. Clin Chim Acta, 338 107—115,
2003.

Li G, Daniels CE, Kojicic M, et al: The accuracy of natriu-
retic peptides (brain natriuretic peptide and N-terminal
pro-brain natriuretic) in the differentiation between
transfusion-related acute lung injury and transfusion-
related circulatory overload in the critically ill. Transfu-
sion, 49: 13—20, 2009.

Japanese Journal of Transfusion and Cell Therapy, Vol. 60. No. 1

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

Luo Y, Jiang C, Belanger A]J, et al: A constitutively ac-
tive hypoxia-inducible factor-1alpha/VP16 hybrid factor
activates expression of the human B-type natriuretic
peptide gene. Mol Pharmacol, 69: 1953—1962, 2006.
Andrzejewski C Jr, Popovsky MA, Stec TC, et al: He-
motherapy bedside biovigilance involving vital sign val-
ues and characteristics of patients with suspected
transfusion reactions associated with fluid challenges:
can some cases of transfusion-associated circulatory
overload have proinflammatory aspects? Transfusion,
52: 2310—2320, 2012.

Bux ], Sachs UJ: The pathogenesis of transfusion-related
acute lung injury (TRALI). Br ] Haematol, 136: 788—799,
2007.

Silliman CC, Fung YL, Ball JB, et al: Transfusion-related
acute lung injury (TRALI): current concepts and mis-
conceptions. Blood Rev, 23: 245—255, 20009.

Chapman CE, Stainsby D, Jones H, et al: Ten years of
hemovigilance reports of transfusion-related acute lung
injury in the United Kingdom and the impact of prefer-
ential use of male donor plasma. Transfusion, 49: 440—
452, 2009.

Toy P, Gajic O, Bacchetti P, et al: Transfusion-related
acute lung injury: incidence and risk factors. Blood, 119:
1757—1767, 2012.

Lucas G, Win N, Calvert A, et al: Reducing the incidence
of TRALI in the UK: the results of screening for donor
leucocyte antibodies and the development of national
guidelines. Vox Sang, 103: 10—17, 2012.

Popovsky MA, Moore SB: Diagnostic and pathogenetic
considerations in transfusion-related acute lung injury.
Transfusion, 25: 573—577, 1985.

Kopko PM, Popovsky M, MacKenzie MR, et al: HLA
class II antibodies in transfusion-related acute lung in-
jury. Transfusion, 41: 1244—1248, 2001.

Win N, Brown C, Navarrete C: TRALI associated with
HLA class IT antibodies. Transfusion, 43: 545—546, 2003.
Leach M, Vora A]J, Jones DA, et al: Transfusion-related
acute lung injury (TRALI) following autologous stem
cell transplant for relapsed acute myeloid leukemia: a
case report and review of the literature. Transfusion
Medicine, 8: 333—337, 1998.

Yomtovian R, Kline W, Press C, et al: Severe pulmonary
hypersensitivity associated with passive transfusion of

neutrophil-specific antibody. Lancet, 1: 244—246, 1984.



26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

60k H1H

Bux J, Becker F, Seeger W, et al: Transfusion-related
acute lung injury due to HLA-AZ2-specific antibodies in
recipient and NB1-specific antibodies in donor blood. Br
J Haematol, 93: 707—713, 1996.

Nordhagen R, Conradi M, Dromtorp SM: Pulmonary re-
action associated with transfusion of plasma containing
anti-5b. Vox Sang, 51: 102—107, 1986.

Davoren A, Curtis BR, Shulman IA, et al: TRALI due to
granulocyte-agglutinating human neutrophil antigen-3a
(5b) antibodies in donor plasma: a report of 2 fatalities.
Transfusion, 43: 641—645, 2003.

Bierling P, Bux J, Curtis B, et al: Recommendations of
the ISBT Working Party on Granulocyte Immunobiol-
ogy for leucocyte antibody screening in the investiga-
tion and prevention of antibody-mediated transfusion-
related acute lung injury. Vox Sang, 96: 266—269, 2009.
Bayat B, Werth S, Sachs U], et al: Anovel enzyme-linked
immunosorbent assay method for the detection of hu-
man neutrophil antigen-2a antibodies. Transfusion, 49:
1819—1824, 2009.

Werth S, Bayat B, Tjahjono Y, et al: Rapid enzyme-
linked immunosorbent assay for the detection of anti-
bodies against human neutrophil antigens -1a, -1b, and
-lc. Transfusion, 53: 193—201, 2013.

Yasui K, Miyazaki T, Matsuyama N, et al: Establishment
of cell lines stably expressing HNA-1a, -1b, and -2a anti-
gen with low background reactivity in flow cytometric
analysis. Transfusion, 47: 478—485, 2007.

Yasui K, Hirayama F, Matsuyama N, et al: New cell lines
selectively expressing HNA-1c, -4a, -4b, -5a, and -5b anti-
gen established for the detection of HNA antibodies.
Transfusion, 48: 1037—1039, 2008.

Bayat B, Tjahjono Y, Werth S, et al: Implication of trans-
fected cell lines for the detection of alloantibodies
against human neutrophil antigen-3. Transfusion, 52:
613—621, 2012.

Kanack AJ, Peterson JA, Sullivan M], et al: Full-length
recombinant choline transporter-like protein 2 contain-
ing arginine 154 reconstitutes the epitope recognized
by HNA-3a antibodies. Transfusion, 52: 1112—1116, 2012.
Wozniak M], Bowring C, Lucas G, et al: Detection of
HNA-3a and -3b antibodies using transfected cell lines
and recombinant proteins. Transfusion, 52: 1458—1467,
2012.

Fromont P, Prié N, Simon P, et al: Granulocyte antibody
screening: evaluation of a bead-based assay in compari-
son with classical methods. Transfusion, 50: 2643—2648,
2010.

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

55

Nakajima F, Nishimura M, Hashimoto S, et al: Role of
anti-Nak(a) antibody, monocytes and platelets in the de-
velopment of transfusion-related acute lung injury. Vox
Sang, 95: 318—323, 2008.

Yamamoto N, Akamatsu N, Sakuraba H, et al: Platelet
glycoprotein IV (CD36) deficiency is associated with the
absence (type I) or the presence (type II) of glycoprotein
IV on monocytes. Blood, 83: 392—397, 1994.

Yasui K, Angata T, Matsuyama N, et al: Detection of
anti-Siglec-14 alloantibodies in blood components impli-
cated in nonhaemolytic transfusion reactions. Br J Hae-
matol, 153: 794—796, 2011.

Angata T, Hayakawa T, Yamanaka M, et al: Discovery
of Siglec-14, a novel sialic acid receptor undergoing con-
certed evolution with Siglec-5 in primates. FASEB ], 20:
1964—1973, 2006.

Yamanaka M, Kato Y, Angata T, et al: Deletion polymor-
phism of SIGLEC14 and its functional implications. Gly-
cobiology, 19: 841—846, 2009.

Makar RS, Saidman SL, Stowell CP, et al: Analysis of cut-
offs for screening sensitized blood donors for HLA al-
loantibodies using a cytometric microbead assay. Trans-
fusion, 51: 166—174, 2011.

Carrick DM, Norris PJ, Endres RO, et al: Establishing as-
say cutoffs for HLA antibody screening of apheresis do-
nors. Transfusion, 51: 2092—2101, 2011.

Hashimoto S, Nakajima F, Kamada H, et al: Relationship
of donor HLA antibody strength to the development of
transfusion-related acute lung injury. Transfusion, 50:
2582—2591, 2010.

Stastny P, Ring S, Lu C, et al: Role of immunoglobulin (g}
G and IgM antibodies against donor human leukocyte
antigens in organ transplant recipients. Hum Immunol,
70: 600—604, 2009.

Zachary AA, Lucas DP, Detrick B, et al: Naturally occur-
ring interference in Luminex assays for HLA-specific
antibodies: characteristics and resolution. Hum Immu-
nol, 70: 496—501, 2009.

Yasui K, Furuta RA, Matsuyama N, et al: Possible in-
volvement of heparin-binding protein in transfusion-
related acute lung injury. Transfusion, 48: 978—987,
2008.

Hirayama F: Recent advances in laboratory assays for
nonhemolytic transfusion reactions. Transfusion, 50:

252—263, 2010.



56

50)

51)

52)

53)

54)

55)

56)

57)

58)

59)

60)

61)

62)

Klugewitz K, Ley K, Schuppan D, et al: Activation of the
B2 integrin Mac-1 (CD11b/CD18) by an endogenous lipid
mediator of human neutrophils and HL-60 cells. J Cell
Sci, 110: 9985—9990, 1997.

Diez-Fraile A, Meyer E, Paape M], et al: Analysis of se-
lective mobilization of 1-selectin and Mac-1 reservoirs in
bovine neutrophils and eosinophils. Vet Res, 34: 57—70,
2003.

Tapper H, Karlesson A, Morgelin M, et al: Secretion of
heparin-binding protein from human neutrophils is de-
termined by its localization in azurophilic granules and
secretory vesicles. Blood, 99: 1785—1793, 2002.

Gautam N, Herwald H, Hedqvist P, et al: Signaling via 2
integrins triggers neutrophil-dependent alteration in
endothelial barrier function. ] Exp Med, 191: 1829—1839,
2000.

Gautam N, Olofsson AM, Herwald H, et al: Heparin-
binding protein (HBP/CAP37): a missing link in
neutrophil-evoked alteration of vascular permeability.
Nat Med, 7:1123—1127, 2001.

Herwald H, Cramer H, Morgelin M, et al: M protein, a
classical bacterial virulence determinant, forms com-
plexes with fibrinogen that induce vascular leakage.
Cell, 116: 367—379, 2004.

Reesink HW, Lee J, Keller A, et al: Measures to prevent
transfusion-related acute lung injury (TRALI). Vox
Sang, 103: 231—259, 2012.

Nubret K, Delhoume M, Orsel I, et al: Anaphylactic
shock to fresh-frozen plasma inactivated with methyl-
ene blue. Transfusion, 51: 125—128, 2011.

Dewachter P, Castro S, Nicaise-Roland P, et al: Anaphy-
lactic reaction after methylene blue-treated plasma
transfusion. Br J Anaesth, 106: 687—689, 2011.
Wadhwa M, Seghatchian MJ, Lubenko A, et al: Cytokine
levels in platelet concentrates: quantitation by bioas-
says and immunoassays. Br ] Haematol, 93: 225—234,
1996.

Edvardsen L, Taaning E, Mynster T, et al: Bioactive sub-
stances in buffy-coat-derived platelet pools stored in
platelet-additive solutions. Br ] Haematol, 103: 445—448,
1998.

Phipps RP, Kaufman J, Blumberg N: Platelet derived CD
154 (CDA40 ligand) and febrile responses to transfusion.
Lancet, 357: 2023—2024, 2001.

Wakamoto S, Fujihara M, Kuzuma K, et al: Biologic ac-
tivity of RANTES in apheresis PLT concentrates and
its involvement in nonhemolytic transfusion reactions.

Transfusion, 43: 1038—1046, 2003.

Japanese Journal of Transfusion and Cell Therapy, Vol. 60. No. 1

63) Garraud O, Hamzeh-Cognasse H, Cognasse F: Platelets

64

65

66

67

68

69

70

71

72

73

74

75

fug

N2

=

)

=

=

=

—

~

=

fag

b

and cytokines: How and why? Transfus Clin Biol, 19:
104—108, 2012.

Vyas GN, Perkins HA, Fudenberg HH: Anaphylactoid
transfusion reactions associated with anti-IgA. Lancet,
2:312—315,1968.

Schmidt AP, Taswell HF, Gleich GJ: Anaphylactic trans-
fusion reactions associated with anti-IgA antibody. N
Engl ] Med, 280: 188—193, 1969.

Sandler SG, Mallory D, Malamut D, et al: IgA anaphylac-
tic transfusion reactions. Transfus Med Rev, 9: 1—8,
1995.

Koda Y, Watanabe Y, Soejima M, et al: Simple PCR de-
tection of haptoglobin gene deletion in anhaptoglobine-
mic patients with antihaptoglobin antibody that causes
anaphylactic transfusion reactions. Blood, 95: 1138—
1143, 2000.

Shimada E, Tadokoro K, Watanabe Y, et al: Anaphylac-
tic transfusion reactions in haptoglobin-deficient pa-
tients with IgE and IgG haptoglobin antibodies. Trans-
fusion, 42: 766—773, 2002.

Lambin P, Le Pennec PY, Hauptmann G, et al: Adverse
transfusion reactions associated with a precipitating
anti-C4 antibody of anti-Rodgers specificity. Vox Sang,
47: 242—249, 1984.

Westhoff CM, Sipherd BD, Wylie DE, et al: Severe ana-
phylactic reactions following transfusions of platelets to
a patient with anti-Ch. Transfusion, 32: 576—579, 1992.
Bergamaschini L, Mannucci PM, Federici AB, et al: Post-
transfusion anaphylactic reactions in a patient with se-
vere von Willebrand disease: role of complement and al-
loantibodies to von Willebrand factor. J Lab Clin Med,
125: 348—355, 1995.

Schwartz LB, Metcalfe DD, Miller JS, et al: Tryptase lev-
els as an indicator of mast-cell activation in systemic
anaphylaxis and mastocytosis. N Engl ] Med, 316: 1622—
1626, 1987.

Jacobs JF, Baumert JL, Brons PP, et al: Anaphylaxis
from passive transfer of peanut allergen in a blood prod-
uct. N Engl ] Med, 364: 1981—1982, 2011.

Schwartz LB: Tryptase from human mast cells: bio-
chemistry, biology and clinical utility. Monogr Allergy,
27:90—113, 1990.

Castells MC, Irani AM, Schwartz LB: Evaluation of hu-
man peripheral blood leukocytes for mast cell tryptase.

J Immunol, 138: 2184—2189, 1987.



76)

77)

78)

79)

80)

81)

82)

83)

84)

85)

86)

87)

88)

60k H1H

Foster B, Schwartz LB, Devouassoux G, et al: Charac-
terization of mast-cell tryptase-expressing peripheral
blood cells as basophils. J Allergy Clin Immunol, 109:
287—293, 2002.

Boumiza R, Debard AL, Monneret G: The basophil acti-
vation test by flow cytometry: recent developments in
clinical studies, standardization and emerging perspec-
tives. Clin Mol Allergy, 3: 9, 2005.

Biihring HJ, Simmons PJ, Pudney M, et al: The monoclo-
nal antibody 97 A6 defines a novel surface antigen ex-
pressed on human basophils and their multipotent and
unipotent progenitors. Blood, 94: 2343—2356, 1999.
Matsuyama N, Hirayama F, Wakamoto S, et al: Applica-
tion of the basophil activation test in the analysis of aller-
gic transfusion reactions. Transfus Med, 19: 274—277,
2009.

de Rie MA, van der Plas-van Dalen CM, Engelfriet CP,
et al: The serology of febrile transfusion reactions. Vox
Sang, 49: 126—134, 1985.

Decary F, Ferner P, Giavedoni L, et al: An investigation
of nonhemolytic transfusion reactions. Vox Sang, 46:
277—285,1984.

Brubaker DB: Clinical significance of white cell antibod-
ies in febrile nonhemolytic transfusion reactions. Trans-
fusion, 30: 733—737, 1990.

Imoto S, Kawamura K, Tokumine Y, et al: Acute non-
hemolytic transfusion reactions and HLA class I anti-
body: advantages of solid phase assay compared with
conventional complement-dependent assay. Transfus
Med, 20: 95—103, 2010.

Heddle NM, Klama L, Singer ], et al: The role of the
plasma from platelet concentrates in transfusion reac-
tions. N Engl ] Med, 331: 625—628, 1994.

Yazer MH, Podlosky L, Clarke G, et al: The effect of
prestorage WBC reduction on the rates of febrile non-
hemolytic transfusion reactions to platelet concentrates
and RBC. Transfusion, 44: 10—15, 2004.

Paglino JC, Pomper GJ, Fisch GS, et al: Reduction of feb-
rile but not allergic reactions to RBCs and platelets after
conversion to universal prestorage leukoreduction.
Transfusion, 44: 16—24, 2004.

King KE, Shirey RS, Thoman SK, et al: Universal leuko-
reduction decreases the incidence of febrile nonhemo-
lytic transfusion reactions to RBCs. Transfusion, 44: 25—
29, 2004.

Phipps RP, Kaufman J, Blumberg N: Platelet derived CD
154 (CDA40 ligand) and febrile responses to transfusion.
Lancet, 357: 2023—2024, 2001.

89)

90)

91)

92)

93)

94)

95)

96)

97)

93)

99)

100)

101)

57

Blumberg N, Gettings KF, Turner C, et al: An associa-
tion of soluble CD40 ligand (CD154) with adverse reac-
tions to platelet transfusions. Transfusion, 46: 1813—
1821, 2006.

Ghio M, Contini P, Mazzei C, et al: Soluble HLA class I,
HLA class II, and Fas ligand in blood components: a pos-
sible key to explain the immunomodulatory effects of al-
logeneic blood transfusions. Blood, 93: 1770—1777, 1999.
Kunicki TJ, Newman PJ: The Molecular Immunology of
Human Platelet Proteins. Blood, 80: 1386—1404, 1992.
Allen D, Rigsby P, Bessos H, et al: Collaborative study to
establish the first international standard for quantita-
tion of anti-HPA-la. Vox Sang, 89: 100—104, 2005.
Campbell K, Rishi K, Howkins G, et al: A modified rapid
monoclonal antibody-specific immobilization of platelet
antigen assay for the detection of human platelet anti-
gen (HPA) antibodies: a multicentre evaluation. Vox
Sang, 93: 289—297, 2007.

Hayashi T, Amakishi E, Matsuyama N, et al: Establish-
ment of a cell line panel as an alternative source of plate-
let antigens for a screening assay of anti-human platelet
antibodies. Transfus Med, 21: 199—204, 2011.

Hayashi T, Amakishi E, Matsuyama N, et al: Detection
of anti-human platelet antibodies against integrin a.2f1
using cell lines. Blood Transfus, 22: 1—8, 2012.

Lucas GF, Rogers SE: Evaluation of an enzyme-linked
immunosorbent assay kit (GTI PakPlus) for the detec-
tion of antibodies against human platelet antigens.
Transfus Med, 9: 63—67, 1999.

Lubenko A, Savage J: Antigen capture ELISA for plate-
let antibody detection: choice of conjugate influences as-
say result. Transfus Med, 10: 213—218, 2000.

Brubaker DB: Human posttransfusion graft-versus-host
disease. Vox Sang, 45: 401—420, 1983.

Juji T, Takahashi K, Shibata Y, et al: Post-transfusion
graft-versus-host disease in immunocompetent patients
after cardiac surgery in Japan. N Engl ] Med, 321: 56,
1989.

Ginsburg D, Antin JH, Smith BR, et al: Origin of cell
populations after bone marrow transplantation. Analy-
sis using DNA sequence polymorphisms. J Clin Invest,
75: 596—603, 1985.

Hayakawa S, Chishima F, Sakata H, et al: A rapid mo-
lecular diagnosis of posttransfusion graft-versus-host
disease by polymerase chain reaction. Transfusion, 33:

413—417, 1993.



58

102) Wang L, Juji T, Tokunaga K, et al: Brief report: polymor-
phic microsatellite markers for the diagnosis of graft-
versus-host disease. N Engl ] Med, 330: 398—401, 1994.

103) Sage D, Stanworth S, Turner D, et al: Diagnosis of
transfusion-associated graft-vs.-host disease: the impor-

tance of short tandem repeat analysis. Transfus Med, 15:

481—485, 2005.

Japanese Journal of Transfusion and Cell Therapy, Vol. 60. No. 1

104)

105)

Azuma H, Yamaguchi M, Takahashi D, et al: Elevated
Ca’+ influx-inducing activity toward mast cells in pre-
transfusion sera from patients who developed
transfusion-related adverse reactions. Transfusion, 49:
1754—1761, 2009.

Wakamoto S, Fujihara M, Urushibara N, et al: Heteroge-
neity of platelet responsiveness to anti-CD36 in plasma
associated with adverse transfusion reactions. Vox
Sang, 88: 41—51, 2005.

APPROACH OF USING ESTABLISHED AND NEW LABORATORY TESTS TO MORE
COMPREHENSIVELY INVESTIGATE NONINFECTIOUS AND NONHEMOLYTIC
TRANSFUSION REACTIONS—ALONG WITH THE EXPERIENCE IN JAPAN

Fumiya Hirayama
Japanese Red Cross Kinki Block Blood Center

Keywords:

nonhemolytic transfusion reaction, laboratory test, haemovigilance

©2014 The Japan Society of Transfusion Medicine and Cell Therapy

Journal Web Site: http://www jstmct.or.jp/jstmet/



