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1. W/R-PC DA%

LEZLDEABFIEONTEA FF—2 ORI E
7o BRI 3K PC % 3 BRI 72, W/R-PC DR E:
% Fig. 1 1IR3, $RIL 2 HE O PC % 5@ (2,560 X g,
10min, 227C) L _Lif & Btk 220ml O PEEHE RIS
I/ % 3738 S & % PEHRIEZ TV RPC & L7z (n=
6). PC IZRIB O PEERER 2 D L < & 3 7> 72 W-
PCHIRML, #heEh 2 mPki (W2PC) d L3
mIPEH (W3-PC) & L7z (% n=6). W/RPC Oi#IZ
9 % Phig i H A 50 O EICHE - TR L 72
M-sol & 7z,

2. M/MROMR & M/ REEREDBIE

% W/R-PC XSRSt SRR M/IMREL & AR H R %
WEL, FhZFNI/MEEIEE, JREBAFEEELL
7o M/MREOE BBk Ar %€ (K-4500, Sysmex)
TEHAL, MEERARERY Y Y a= VB (BCA
Protein Assay Reagent Kit, Thermo) T3K®7-.

F 7z, PR 48 WER (BRI 4 H#%) ¥ CIRERAEL,
TAELL 24 W, 48 WERIB I LU T o 5 B T/ IV R 72
EOWPEERITH 72,

pH, 7V a—X, LB H A - B AT 518
(cobas b221, Roche Diagnostics KK. ) Z HWTHllZE L,
SEMM/MRERE (MPV) & H B ER 4507 258 K-4500
TEH L 72 BREREIIME Y » 7V & FIREBRIUMLE
C /M FE 35 % 107/l 1238 (% PRP) L, CaCl,
(FAIRE 3mM) £ F, ADP (BofCiRBE 5uM) RO
collagen (RHIEEE lug/ml) ZMKFICMZ 728 & DR
KRB 2 /MR EEEREN E 2 (HEMATRACER
313M, MCM) ZHWTHE L7z REEY 3 v 70

7o DFEME DAL %, 4rBEEET (Hitachi U-2000,
610nm) TEHAI L 7-. P-t L 7 F Y FEtE=R1Z, Hagberg
5 OIFTEIHEW, /MR % PE FE3T CD62P Hiiks &
Y FITC £t CD61 $ifk (31 d Becton Dickinson)
TYML, 70—H 4 b A—%—(BD™LSR, Becton
Dickinson) 2 & 0 #lE L7z,

W %w AL CD40 ) 4~ K (soluble CD40 Ligand :
sCD40L) i 1x ELISA #: (CD40L ELISA. HUMAN,
RSD) Tl L, R-PCH# & W3-PCHEZILA (%
n=3).

3. IgAE, N7 MJTOECEDHIE

PC K% 0" W/R-PC @ Li& H @ IgA & ¥ Human IgA
Elisa Kit (Cat. No. E88-102, Bethyl Laboratories, Inc.)
ZHWTELISAEICE Y ME L7 F72 LiFhonT

F 7 v ¥ ¥ & & AssayMax Human Haptoglobulin
(Plasma and Serum) ELISA Kit (Cat. No. EH1003-1,
ASSAYPRO) % HiwvC ELISA #:12 & 0 #ll5E L 72.

4. #EHRLIE

FEETALER I 1E Microsoft Excel® 2003 k. CHEElHEA 7
O 7J A ystat2006 % v, W/R-PC OPEIRICOWTIX
Non-repeated Measures ANOVA THER, ZHILIEK
IZ Dunnett #58 % 72, W/R-PC O Ii/MRBERE T,
sCD40 Ligand #2122 T i3 Bonferroni #f iF. Mann-
Whitney U Mg, Z Do i/ MEREE H 122w Tl
Non-repeated Measures ANOVA # i\ 7. Gk 1%
Kz HEAED ) LHEL-.
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Table 1 Comparison of in vitro qualities of W/R-PCs

(A) Total platelet number (% 10'/bag)
Method original PCs W/R-PCs Recovery of platelets (%) *
R-PC 3704 3304 90.6 =34
W2-PC 36+05 33%06 91.6+37
W3-PC 38+04 30+04 86.0%5.1

total platelet number of original PC (x10"bag)

f platelets (% x 100
+ recovery of platelets (%)= total platelet number of W/R-PC (x10''bag)
(B) Plasma protein (mg/bag)
Method  original PCs W/R-PCs Residual of protein (%) ¥
R-PC 15,692 +500 542+ 114] 34+06 ]
* * %k
W2-PC 16,439 1,080 7320 4w 05+0.1 * %
W3-PC 16,390 =925 317 0.2+0.05
. residual of protein (%) = plasma protein of original PC (mg/bag)
1du 1
p plasma protein of W/R-PC (mg/bag)
n=6, mean*S.D.
R-PC: replaced PC, W2-PC: twice-washed PC, W3-PC: three times-washed PC
*%*: p<001 (Non-repeated Measures ANOVA, for post-hoc test: Dunnett test)
= =2 NT hZa v yEid PC T 234+34mg/bag TH -7z

1. W/R-PC DR

W/R-PC OB 72 5B PC IE IR I /MR-LR
[H#J(PC-LR-15) & A% TdH - 72 (KM : 3.6~
38x10"/73y 7). J5UR PC 20 & & Hik TR & 7z W/
R-PC D M/ & S 5RAE3 % 7R L 72 (Table 1).
M/MRENERIZD W T, R-PC T90.6+34%, W2-PC
T91.6+37%, W3-PC T86.0+51% & ¥E&mEIZ L 5
FEIASNT (p=0.097), 15 HAZAH Y DI/ I % &
ATV,

FEEBAARIZRPC & W2-PC R UXW3-PC MICHE %
ZDRD SN, W2-PC £ ) W3-PC O F AR ANE A5 A
L7z, Mt FEN A REIAL N7,

2. W/R-PC D II/MRiEgE

W/R-PC ST ($RIf% 2 HH), T8 24 I F'ﬁ
48 E 2 BT 5 /MBS RE % 3~ 72 (Table 2).

MPV, ADP (5uM) & Collagen (lpg/mi) %Ei_%
L L MvMiEeSERE, %HSR, P—t L 7 F ¥ kg,
AL 70 0 7V 3 — APREE R ORI EE 2D W T,
WTNOBHHIZBWTH kN KE ERL Z &I
AN h o7z

sCD40L i B 13 7 84 48 IR¢ ] 2 @ W3-PC #£ A% R-PC
BEE L CREZ R L2, AEEEI 2o/ (p=
0.487).

3. WRPCDIAE, NThJOE>E

% W/RPCHD IgA BERUNT hra e razille
L7.

IgA #1% PC T3 336 £56mg/bag TH - 7-7°, i
T 52 L THREEEMIZHEA L RPC Tid 141+3.1mg/
bag, W2-PC T 0.7 +0.3mg/bag, W3-PC Tt 0.1lmg/bag
UTTHo7 (Fig 2-A).

2% L, R-PC T126+95mg/bag, W2-PC T 054=
0.62mg/bag, W3-PC T i 007 £0.0lmg/bag 72 - 7=
(Fig.2-B).

z =

W/R-PC ZfiHH¥ % 2 & T PC 28 b I
EET 2 EE 2 605 IEEMMERIER % bl T X t%
BIHHRE STV Y, HARIGINL - MG R DEK
L7z [ - @M oOBEIS B £ OV 0RO IR
(versionII) 12X % &, R-PC T, £ 90% O MLAEA
RENTBY, BWEHOBILIC 3R Es TS
HELTWASY. 123y 70O RPCIZE TN IMAEEN
w134 550mg TH O, T Ofitiid 1 HAL o R ML ERHEIE
(RCC-LR-D IZ& F N4 I4EAE H =& (798 £ 60mg/bag,
n=30, ZEFSWE) L IZIZFABETH D, UHHTIX
PC DI RER 3 5 il EIER 2 Bk 3 5 729
2007 4F & ) R-PC O 2 Blta L7z, #3445
W2 14 412k LT 311 Bl RPC M AZ T > 72, R
PC Ol & OB IZ L3 L D WA TR WS, B
BRI, BIERS 44D Y, R-PC il %) B3 7 —
AR BEORESIZI > TIL RPCEZHHLTHEHR
ERICL2EERZIETE 2w r— A HEEI N5,

FAIERPC % S HITPkE L, MIEEA DRI R L
7z, W2PC & N4 IEEB R 73+ 20mg,
W3-PC TiZ 31 +7mg & R-PC IZHRTHE! J&ﬂﬁfzﬁ
5 LR LIz (Table1). W-PC ¥ 512
PC % 3wl L C i & B3 % i Do Bl E A 4 D 1’2@“
ZEDL, MMEAND T A —YHBaesh, FECI0
IO RO BERENDWEENED B, ZD72d, W
2-PC B & 0" W3-PC TlZ R-PC IZ R TR IMIEL DK
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Table 2 Changes of in vitro qualities of W/R-PCs

original PC after 24 hrs after 48 hrs

pH

R-PC 7.29+0.04 7.60 +0.06 7.65+0.06

W2-PC 7.25+0.03 754+0.01 7.62x0.06

W3-PC 7.28+0.04 7.58 £0.09 7.61£0.04
MPV (fl)

R-PC 7704 78+0.6 78+05

W2-PC 71£0.1 7102 71£02

W3-PC 75+04 7504 74+04
Aggregation (%)
(ADP + Collagen)

R-PC 836+50 68.2+6.7 56.0+21.3

W2-PC 833+42 68.4+10.0 675+114

W3-PC 83449 64.4+138 57.1£24.0
%HSR (%)

R-PC 87.9+6.6 80.0+10.8 799+76

W2-PC 88.1+27 787+24 765+3.0

W3-PC 88.8+52 779+56 775+79
P-selectin (%)

R-PC 1.2+06 43+19 42+13

W2-PC 1.0+£05 36+22 35+19

W3-PC 1.3+£04 49+18 43+14
sCD40L* (pg/ml)

R-PC 1425 N.T. 3,392

(926 ~ 1,841) (2,982 ~ 4,693)
W2-PC N.T. N.T. N.T.
W3-PC 1,408 N.T. 2,384
(1,032 ~ 1,589) (1,866 ~ 2,714)

Glucose (mM/ % 10'2PLT)

R-PC 123+25 11.0+19 10.3+1.9

W2-PC 125+0.7 10.3+04 96+04

W3-PC 12320 12119 114+19
Lactate (mM/ x 10!2PLT)

R-PC 21+07 2103 33%02

W2-PC 25+04 26+05 40+06

W3-PC 20+04 28+05 42+06

n=6, mean£S.D.

R-PC: replaced PC, W2-PC: twice-washed PC, W3-PC: three times-washed PC

N.T: not tested
*:n=3, mean (min ~ max)

LHEFRENTD, Fr oM clE, B OIM/IMK
DU AN WTHEEH AN R A EEZ RO R h o 72 (Ta-
blel). F72, A L7 W2-PC % W3-PC % 48 FERi#R
LIV REN D B2 722 25, £ W-PC
L RPCBEIZHSOME 2R L, R-PC & Mk S
L C3d W-PC O IM/IMIBREEIXME T L7 2> 72 (Table
2).

W/R-PC % EREFIRAES 23054, [ThE - 8 i/ VK
DHFILB X ZOREOFE (version IT) JTIX, dkifr
BRI Msol ZHH WA Z LRI NTWAY, F7-,
KA B 1E M-sol %\ i A-sol (BLEHEHIC ACD-A
WERMAZZH) 2 M7z 2 mykE W-PC 2 i L 723
4, M=sol # W 72 5 A A W2 & 2 /G LT
WBE, INBEERT, A ITTEEE I M-sol
RIRL, A RIS B VT D RIF A R 247
(Table 2). #%nIPk# W-PC Z B4 B3, 2EiE

B ORI D M/ MIBRREHERFICEECTH L L EZ D
ns.

M/MEOEERERA & L Tld, BeEAER %HSR 7% & D
WHISMZ, MMEOEREL~ -5 —Td 5 HEL
CD40L (sCD40L) 1275 H L7z, CD40L (%312 Ifit/ MK IS
BT HIIENA T4 T—F—THY) P-kL s F Uk
DA TdH 5. PC OPRAFHICERE L 72 sCD40L
AIMAENER L, BESUSR 7 LIV EF—#6, TRALI
(transfusion-related acute lung injury : HalfiLRHL Sl
B S EIEHICEG-9 2 Eek SRS
NTW3"", RPC, W3-PC HIZBIT % 48 eI AE 2
($Rif 3 H %) @ sCD40L i3 Z -2 3,689 +893pg/
ml, 2,321 £427pg/ml T -7z. (Table2). W Eh
Tw5 PCH® sCD40L & (¥RIfL 3 H% T 8.8+ 1.2ng/
mD) 2 LY, 4 5% L7z R-PC, W3-PC @ sCD
40L 134D THEAE &2 7R L T\ 5. sCD40L DFRRIKE 3%
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Fig. 2 IgA or haptoglobin content of pre- and postwashing PC (n=6)

(B) haptoglobin content

R-PC: replaced PC, W2-PC: twice-washed PC, W3-PC: three times-washed PC
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W/R-PC A i@ /EF OB 1k 2 T d % k&
Wwelbhs,

HAREINIZ BT % 3831 TgA KIAH 1349 10,000 AL
IATH B EREEINTWVSY, IR [gA RIBEIZL
WELIEHED LSIZHCIIgA PUAZELTHB Y, I
MECTF 74 5F v — a vy 7 S0RERIFEME
BIER 251 X 23 2 &M SN TV Y RN T
1Z IgA RIAF K LT IgA KB FF—Hk DSt PC
ZE 3 2B 3 Mk L TEATA I 2 ENT
WBY F 7z RIMEREA OHE 33k 5 2 & T IgA
B% 02mg/bag U FIZT 5 Z LABRD STV,
L 41k, W-PCHD IgA B%lEL, PR E
IgA BOBRE ARz RiFrERQS JLICEATO
IgA =IIFRE BRI IA L, W3-PC B Tld 0.lmg/bag
EPER DKM BT B Peig AR M EREH O H#E (0.2mg/
bag PLF) Ziii7z LTz (Fig. 2-A). EPWIZIEBEE#R*
MLERS° Be i MR % S84 2 B o PR I B0 B LT
T e BLEIL 7028, 2~4 Bk L7z W-PC 28253 %

WX DEERZ BT E 22w Hiihid 5179,
IgA K FF—HR PC # HET 5 2 L SR 7 — A
DEZOLNDL 20, %%%%ﬁ?é“ﬁm&Aﬁﬁﬁ
HANHHE O PC &\ BE121 3Tk 5 2 LA,
ﬂﬁﬁ@%mkﬁmf&ék%xa

AARENICBWTE, I[gARBIYINT T
VRIBOFBEE DS\, NT b ra ey RKIBEOH

BEE 4,000 A2 1 A& SN, @F O PC il Cl3EE
M 25 &R 23R D BETE 2w, I
H5E N7 b ra e r&® 64.2mg/dl @ PC Z#lL X
TF74 9%V —%FELINT Mo s RIEEH
A5, 3 [Pk L 72 AR IR % i S M CRITER 2k 2 X 7
PolzbMBELTWDEY, 72, JlodE ikt
VAR NN = VAN M s RN &= E A A [ b
L7z WPC 2Bl LRI H o728 LTWBHDS, i
MENFZHAFRONT T 7a &I L2 TIE RV,
KRS PCHONT Mo v EIIGkET52 LT
IR L, W3-PCHIZEEFNANT b o v &2 007+
0.0lmg/bag TH o 7z. T4 1IN 7 b o v RIFE
» W-PC S OFEER T 025, BukZ2 AT 507 b
7ua ¥y RIBHEIC PC i § 5412 IgA KIED
B LRI D R L 3L EREL, a7
Mo ezl TsZ eEF LnE b,

F 41X R-PC TH T IEMMERWER 2B TE %
ZEETTICHE LT AY. IRAmERIER o Bk
& R-PC O 5258 8N TH 503, BIVEHOFIIE
ZOBEHKRIBICEHG LTW A hErE HoICHEL

PR ERET L LENDH L. SHFK L, 3HFET
OWERIE (W3-PC) ThIUTM/MMRREREISEEE S
ARV ERER L7z, W3-PC IZEH PC % 5 o1l
WENNEIZ 8 EL ETHY, IgABRNT MruEy
13 1/1,000 LTI S 5. dikE AT 5 IgA
RUONT b rue v REEBE LT PC iz 479 %



H ARG RaE 578 e 463
A1, 3FIPEE W-PC OFREGENEF L VWEEZ 5. 12) Kanoh T, Mizumoto T, Yasuda N, et al: Selective IgA
Deficiency in Japanese Blood Donors: Frequency and

b'a ik Statistical Analysis. Vox. Sang, 50: 81—86, 1986.

1) Pineda AA, Taswell HF: Transfusion reactions associ- 13) Sandler SG, Mallory D, Malamut D, et al: IgA Anaphy-

ated with anti-IgA antibodies: report of four cases and lactic Transfusion Reactions. Transfus Med Rev, IX: 1—

review of the literature. Transfusion, 15: 10—15, 1975.
Snyder EL: The role of cytokines and adhesive mole-
cules in febrile non-hemolytic transfusion reactions. Im-
munol Invest, 24: 333—339, 1995.

IASE NG « MBI 5 7 > & — il
Rl M ESE, 30 0 101—103, 2007.

Azuma H, Hirayama J, Akino M, et al: Reduction in ad-
verse reactions to platelets by the removal of plasma su-

pernatant and resuspension in a new additive solution

8,1995.

WSHIET-, BEEAL T, BEERE, b RMmE M- A -
PTHR] 28R IgA RIHIHS UTRE LR
M PR LE R & PEifREORD R, H AL SR,
46 : 317—323, 2000.

Guide for the Preparation, Use and Quality Assurance
of Blood Components. European Directorate for the
Quality of Medicines and HealthCare, 14th edition,
Council of Europe, Strasbourg, 2008, 155.

(M-sol). Transfusion, 49: 214—218, 2009. 16) Guide for the Preparation, Use and Quality Assurance

5) BKEPEH, A BE CPILE—, Ml A0S -
/RO TR B 5 WA H AEIMIRGH A2
&, 55 698—704, 2009.

of Blood Components. European Directorate for the
Quality of Medicines and HealthCare, 5th edition, Coun-
cil of Europe, Strasbourg, 1999, 92.

6) FKEPSGHH, FILME—, WA BE Al PR - B 17) FibRESE, AT, Bl 5, Al S g AT 2 A
W B BB (M-sol) DB & RAE.  H A IgA RIBEENDMEOWATIZOWT. MK SSE, 33
RS AEE, 56 1 365—372, 2010. 194, 2010.

7) HagbergIA, Lyberg T: Blood platelet activation evalu- 18) JF Liif, VLIRS, #EIE FE, b IgA KIE AML

SEFIA~O M/, MR E3E, 26 © 390, 2003.
19) Koda Y, Watanebe Y, Soejima M, et al: Simple PCA de-

ated by flow cytometry: optimized methods for clinical
studies. Platelets, 11: 137—150, 2000.

8) MEHIIFAAZE, A, BEET, il —KFERmbEIch tection of haptoglobin gene in anhaptoglobinemic pa-

VF 2 BN RV E I O LR (55 5 $) « PRAFAT I IMER
B2 228 & AR/ PG MR O R R IZ oW T H
A GRS &S, 55 ¢ 276, 2009.

HAHEIL - TGRSR AR — A= 1 Jhl - i/
WOBIEL L O Z0ME DS (versionII). (2010
4£1 ABAE) http//www.jstmet.or.jp/jstmet/Docume
nt/Guideline/Ref9-1.pdf.

Phipps RP, Kaufman J, Blumberg N: Platelet derived
CD154 (CD40 ligand) and febrile responses to transfu-
sion. Lancet, 357: 2023—2024, 2001.

Khan SY, Kelher MR, Heal JM, et al: Soluble CD40 ligand
accumulates in stored blood components, primes neu-
trophils through CD40, and is a potential cofactor in the
development of transfusion-related acute lung injury.

Blood, 108: 12455—12462, 2006.

=

~

=

tients with antihaputoglobine antibody that causes ana-
phylactic transfusion reactions. Blood, 95: 1138—1143,
2000.

IMEERY, S RE, BE O MM RNT rruey
PURDIE R & B B B E e o 1 REG]. H A 5
SRS, 29 1 221—223,1983.

WS PEF - RBIRIAIC T 74 FF 3V —% &=L 7
SEBIL E KA I ERNC AR EBM HR AR A -
W, RIS, B 2005, 226—228.

Tanaka Y, Ohishi K, Yonekawa Y, et al: Effect of wash-
ing solusion on platelet counts following transfusion
with twice-washed platelets: a single-patient experi-

ence. Transfus Med, 20: 358—360, 2010.



464 Japanese Journal of Transfusion and Cell Therapy, Vol. 57. No. 6

QUALITIES OF PLATELET CONCENTRATES WASHED TWICE OR THREE TIMES

Yuki Naito, Mitsuaki Akino, Satoru Tamura, Masako Katsumata, Junichi Hirayama, Mitsuhiro Fujihara,
Hiroshi Azuma, Chihiro Homma, Toshiaki Kato and Hisami Ikeda
Hokkaido Red Cross Blood Center

Abstract:

Washed/replaced platelet concentrates (W/R-PCs) are effectively used for the prevention of nonhemolytic trans-
fusion reactions caused by platelet concentrates (PCs) transfusion. In our Blood Center, replaced platelet concentrates
(R-PCs) are prepared by replacing the plasma with M-sol, a wash/replacement solution, according to the guidelines
of the Japan Society of Transfusion Medicine and Cell Therapy. In future, however, repeatedly washed PCs will be
necessary for patients in whom a transfusion reaction cannot be prevented using R-PC or for patients such as
antibody-positive IgA-deficient or haptoglobin-deficient patients. In such patients, such transfusion reactions may not
be prevented by R-PCs because of their residual amounts of plasma. We prepared repeatedly washed PCs with M-sol
and tested their platelet function, indexes, and levels of various components, including IgA and haptoglobin, to evalu-
ate the effect of repeated wash-replacement procedure.

With regard to platelet function (collagen-ADP induced aggregation) and indexes (pH, MPV and %HSR), no differ-
ence was noted among twice-washed (W2-PCs), three times-washed (W3-PCs) and R-PCs at 48 hours after preparation.
IgA levels were 14.1 £3.1 mg in R-PCs, 0.7 0.3 mg in W2-PCs and 0.07 £0.01 mg in W3-PCs. Haptoglobin levels were
12.6 9.5 mg in R-PCs, 0.54 = 0.62 mg in W2-PCs and 0.07 £0.01 mg in W3-PCs.

Multiple-time washing of PCs results in a considerable reduction in plasma proteins without a reduction in plate-
let qualities and is thus considered useful for transfusion in patients who require a maximal reduction in plasma pro-
tein, such as antibody-positive IgA-deficient or haptoglobin-deficient patients.
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