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Update and Future of Plateletapheresis

Yoshiaki Ogawa

Osakafie Minamiosaka Red Cross Blood Center

Summary Ten years have passed since the Japanese Red Cross adopted new blood collection
standards in 1986. Since then, the blood programme has undergone significant changes, not the least
of which has been a shift from the collection of whole blood to the collection of individual blood
components. With this shift, the clinical efficacy of apheresis-derived single donor platelets has
been especially well appreciated. At the same time, apheresis equipment manufacturers have vied
to introduce devices capable of highly efficient collection of platelet concentrates with few
contaminating leucocytes. These advances have played an important role in the reduction of
alloimmunization, virus infection, and other non-hemolytic transfusion reactions. The most
prominent apheresis devices available include MCS, Multi, CC% (haemonetics), CS-3000 plus,
Amicus (Baxter), Spectra, Spectra LRS turbo (COBE), and AS-104 (Fresenius). We have explored
each machines characteristics, trying to maximize platelet efficiencies while controlling white blood
cell contamination. We have also pursued improvements in machine useability and donor manage-
ment using these devices. Lastly, in an attempt to further reduce post-transfusion side effects, we
have obtained good results in our clinical evaluation of prestorage leukocyte-reduced platelet
concentrates.
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BAEE LW ONDH D, BIAEL 5] XX MO ER Ly A, 9T volunteer donor ZXRICTTHN T
wwhH b (Fig. 1), HIME, BERSREEMmM, EEY AV

SRR IE U b U MRS & 5, HIMREAE, 77 1 VY A & A MVIMEERIUC 1, % IRl
HHERAR L O /IR L X 2 /IR DR, &M (PRP) #RHt &, #EM/NM (PC) IO H>D )i
BRS04 2 98 ) bRl O 5 OFSRAE L 5, EDHD, TR LELEIC LD, PRP S PC

AN L 2 MM OB, FiFRO A M X % W EE 2R E, BEE L EOE 2 O U Je B 0 g
MW OREC L A MVIMDEY 2 Y, BRFEO Wta: FRAWTWE DL DD

£8 9 MM E IS L, BEI/IM (PC) OF PRP collection {2k V-50, PCS, Ultralite PCS
wasc T s boeBbnsd, —JiPC Tﬁlﬁl@?‘j}% (U-PCS), MCS, Multi, CCS (Haemonetics MA)
5o, BIFEH O Bl H 5 plateletapheresis (& & 3 sin- (H. M), Autopheresis-C-II, Mini Autopheresis
gle donor 1K PC BBR &2 £ Hixa b, [k C (Baxter. IL), E»FH I T3 H, Baxter O

WG &2 > ¥ — THE S 15 plateletapheresis A5 H] T REFEIT PRP 5 PC NOEHEICERLEE W T

WML 7 7 = v v A PC O ES Tk - 7 W3, L LEGE CIBEIRIIC b Atk S, Y

& '%) (Fig.2), PCH#omMzH > T3 & BEENTLONIFENT VWS,

b, PC collection (213 V-50, MCS, Multi (H.M),
CS-3000, CS-3000 plus, Amicus (Baxter), Spec-
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Fig.1 Transition of supplied blood products in Japan.
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Fig.2 Transition of apheresis donor numbers.

tra (COBE. CO), AS-104 (Fresenius. G) 43/
ST, RITHMBECCSEFHEL., HM
DOFERE X Latham bowl PINHA 3 2 MK 0D 5 0043 Bk
T, surge IR EARIC U7z single stage SR T,
gk, MR Tirbh s,

CS5-3000 plus, Amicus & Baxter D#fEH L O,
Spectra, Spectra-LRS, Spectra-LRS-Turbo %
COBE O#%##, Fresenius ® AS-104 %3 bag to bag
B g 2 v iz, PRP 2 5 PC A0 dual-stage T
PC collection 23T 1, MBS CHEL S 115 23,
CS-3000, CS-3000 plus, Spectra, AS-104 %% F-
B B 13 C & FE Sk 5

L7z, 05 OBEREIZAMLIIVIMK & MR R 23
T AENTED, FRIMEAELN ORI
12 %.

24 AR7 7 x v v Rplst

N5 DOHEMEIZDWT, donor DEEMRE—1Z,
BAEMERMUVIME IR £ 72, (MR ORASL, ik
R TOMMBR, BWERZ S ow st L, $EL
72 M /INR O I /N BE BE 12 D v T g pH, 9% HSR,
aggregation (ADP & collagen) & DWW TEHIL 72,
E7-HMBRERE 7 4 V& — %4 L T, prestorage
leucocyte filtered PC collection 1T 72 & DIz D
T, Prestorage leukocyte reduced PC & U CHEHF
SR LRI OFHli 21T, B PCHO 75 v % =
v, BAY Iy, fRWENE, YA AL COWEERY
WOWTHRERL, ERRFHE 21T - 7.

donor @ pre-counts 8 £ O* PC 1 o If /1 ¢, 18
185 D IM/IMEELE Sysmex K-2000, and/or K-4500
(Toa Iyo Jap) THIZEL, WL PCHhoOBHEY
MEREE loweytometer THISE L 720, [/ HERE 12
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2w T ik pH E E | T, Aggregation i 37°C, id Table 1 27 L7z A%, LESM #f T3 BRIUAL/ N
%HgR W 200CTHE L, EMAT®RO 7 7Y F =0 HBAS 10X T0M fH I 72 2o o 72 DL T8 (29%)
Ml oE 1k Ando @ i 2 T, 1L -1-3, IL -6, IL -8, DA TH- 1z, FIM/IMIEO IR LESM ff HI#E
TNF-a 0O H A b # A4 > % Kasahara, Irena B, T49.5£9.4%, PCS, UL-PCS T (% 48.2£6.3,
Phillips S O¥RE (G - T 72 BrfEte & THIE L 7239, 48 55 4% £V LR TH - 7o, FIMERDBE AL
# O Ath Histamine (& HPLC # T, fif& o i AL X LFSM ftH#EC 2.612.6X10° il /bag & 1% W]
C3a, Cda, CHhalz>w»wT Amersham O F » + T WH O, PCSIE1.86x1.2, UL-PCS1.00£0.6X
RIA #:THIE L7z, 10° flil/bag T & - 7z. Autopheresis-C-1I, £ £ U
% /- donor OEIWERIZ DWW T L8122, B2z Mini A-C i DWW Tk, M/IMRIEIPERIZ £ 24 43.3,
Iz, 33.9+t8.6% ThH o zhd, MEAEEOLHELHD,

PFHUM/ MBS Z 240 2.3, 2.150.4 X 10" Ml & |
HTH-oHIMEROE AIZT.36X10°8 L M4.16
PCS, UL-PCS 2 k% PRP collection &, &b T3 1X108H TH - 7z, UL-PCS, Mini-A-Ciz™
b Lo FE# L 72 score method” 2 - 72 bowl @ WIS EIRINE T H EhE L7z as, -HordEinlie T
[l 7 %% 2, 800~3,800 rpm/min T PCS 521 5, UL- -7z,
PCS 166 fFldaE; 687 HITITVy, HIIZ score method & ¥4 PC collection I 11T 4 cell gepara-
low flow surge method (LFSM)® % fif F§ U 7z fiE 5 tor & MCS, Multi, CS-3000 plus, Amicus, Spec-
369 Bz DTV, GE 1,056 B EMm L 72, fiF tra, Spectra LRS system #3::5i C Table 2 I2 35§

3. #& ES

Table 1 Comparison of PRP collection each cellseparator

Cellseparator #n  Donor date Coll data
Hect PLT PRP Vol PLT yield WBC/bag PLT rec
(% (X 10%/ 1) (ml) (x10"/bag) (x10%bag) (%)
PCS 521 44.0%£3.1 25.2+4.7 456.3%£29.6 1.7+0.9 1.86+1.2 48.246.3
UL PCS 166 44. 5*() 7 23.5+5.7 416.5%+30.3 1.4£0.3 1.00£0.6 48.5+5.4

(with Low Flow-

Surge Method) 369 43.9+3.5 25.4%=5.5 434.2x44.1 1.6+0.: 2.6+2.6 49.5£9.4
A-CII* 270 44 .5 23.3 425.8 2.3 7.36 43.3
Mini-A-C 12 41.9+4.2 25.7+3.8 453.5+85.3 2.1+0.4 4.16%x3.1 33.9t8.6

* Average. (Average +SD)

Table 2 Comparison of PC collection each cellseparator

»n  Donor data PC coll data

Ht PLT PC vol PLT yield WBC cont PLT rec

(%) (X 10%/ 1) (ml) (x10"/bag) (x10%/bag) (%)
V50 56 44.5+2.8 25.54£4.3 234420 2.3+0.4 126161  66.1+8.0
MCS 85 44+3.3  24.3£5.5 214.5+25.9 2.7+0.5 310370 73.448.9
Multi (C.F 60) 10 42.542.7 28.5+£4.7 211.3+9.8 2.520.54 5.43+4.9 60.8+3.2
(C.F74) 36 43.54+3.0 27.1+4.1 218.7+27.5 2.63+0.62 6.83+7.6 62.8%6.1
(C.F 80) 41 43.7+3.8 27.3+4.4 227.9%+15.3 2.20+0.38 2.78+=3.1 57.5%5.9
CCS (CF6D 180 43.0+3.4 24.7+4.4 205.0+32.9 3.05%0.69 0.7220.55 68.9%6.6
(C.F70) 98 42.14+3.2 25.3+4.3 230.8+19.6 3.10+0.74 0.78+0.23 69.1+5.5
(CFT75 75 43.0+4.2 24.1+4.2 230.0%£38.8 2.854+0.63 0.45%=0.26 68.1+£7.8
CS 3000 Plus 90 43.0+2.5 25.4+4.7 227.8+15.4 2.90+0.70 0.047%£0.06 53.7+7.8
Amicus 120 43.8+2.58 26.6%+5.6 255.0%£13.9 4.00%0.88 0.47+0.77 74.3£8.6
Spectra 168 43.5+2.5 25.0%x2.5 203.5x2.8 2.81+0.6 2.04+4.6 51.2+5.2
Spectra Turbo 7 42.5+1.9 27.6+3.3 241.7+19.5 3.83%£0.69 0.13x0.07 54.7%£6.9

AS 104 8 25.2 233 3.2 6.7 55.4
(Average+SD)

HA7 7 2 vy A%aHEE 17515 (1998) 25

NI | -El ectronic Library Service



Japanese Society for Apheresis

ZTELTHA, 9 MCS, Multi, ® PC collection
DGR IE, MCS 85§l Tid M/ Mr 53 2.7£0.5
X 10" f@, E sk AEIE 310 x10° fH/bag, IMLHE
RLFR 83 B /NI D B (3 73.4£8.9% T, 18]
IWNEKFRIFR 2 b, AIMEROBANSEOFERTH- 72,
Multi @ critical-flow (C.F) 60 ml/min O #E# 7 o
N =V TERL 72 10 F 0 #5513 BREUM /MR 2.5
T0.54 X 10" fRl, HIMEk OB A 1E5.43£4.9X10°
fil/bag, MI/NBIEIINEE 1L 60.8+3.2% T H - 7=, C.
F 74 ml/min @ 36 #I T I3 FREUM /MR 2.6310.62 X
10" T, IBAHMEREIZL6.83+7.6x10° &l /bag,
M/IME DB 1L 62.8£6.1% ThH->7-. C.F80ml/
min T L 7z 41 1T, FREUM/IME S 2.20+0.38
X 10", \AEIMEREIE 2.78+3.1x10° {&/bag,
MM OIRIE Y 57.5£5.9% Tdh - 7z,

CS-3000 plus T PC collection #1T - 7z 90 i,
53 B chamber 12 TNX-6, Ifil /N # $% BY chamber
PLT-30 # HWTER L 72 & 0T, £FEUM/INK 501
2.90%0.70x10" f/ <, H M EK OB A B iE 0.047
+0.06x10°fil/bag, Ml/IMK O BRI IX 53.7+£7.89%
TH - 12 HBHIMIEROBALERD TH 700 REF kR T
H -7z, KRIZ Amicus T 120 B FEFE L 72 28,
BRI /N B0 4.0020.88 X 10" fifl, & A 9 Ifl BR 2
0.47£0.77x10° fl/bag & B T 7 5 If/INMK @ [B1 L
HFE T74.3128.6% LD TEWHEE L5,

Spectra TIT- 72 168 Flid F g FX TIT->72 6 DT,
PREUM/NREIE 2.810.6 X 10" fld, EiMnEk DR A S
3 2.04£4.6X10° il /bag <, Ifil /MR @ A YL 5 1%
S51.2%5.29%TH -7z, AhaEg A, +4b b Mk
BTIT o 7220 BT g, BREUM /MR $1E 3.5+0.9
10" fi, EAFMEREIE 0.720.7%x10° f&l/bag, M/
ROEUFIE 59.715.6% & single needle method 12
HARBHF LKA 215 T3, Spectra LRS Turbo 12
DWVTUE, ELEGITIEH 553, FEUM/IREUE
3.83%0.7x10" {R, /N (A1 2R 13 54.7+6.9%,
A BIMERENE 0.14£0.08 X 10° il /bag & B IF 7 &t
REBTOEY, lEHXENLERLTETH S,

AS-104 12 £ % PC collection ® [H8k=, @i s
b %D, FEBIEUE 8 Bl & A7 > SR MR B 4
3.09X 10" {1, EMERE ALY 6.76 X 10° {f/bag,
MM DRI IE ) 58.529% TH - 72,

Haemonetics 1& MCS % B ¥ L /MK O [BIUIE %
73.4%+8.9% £#E L < M L& €72 MEORALDL
3.1£3.7x10° ffl/bag T & - 7-. 8] = & % Multi

(Multi Component System) DBFE & 72— 7223,
critical flow DERIEIZ L D ELIKD 2 WESE L 72 buffy
coat BEEHE L, REOM/IMIBEREZTHOL®, &
IZHER D surge B % FFICREE S 372012, Dwell
BRI D MM IS D% E 25D, surge ZhiE
RS L, RO B E D UER L
TH7T.0E5.9% & -y, HMERDE AIT2.78
3. 1X10°Hl/bag & RIF 2SR 21572, B
CCS (Component Collection System) DBIFE L 3
B, FHED critical flow (C.F) 61 ml/min TEML
72 180 B O i H 4%, FRILM /N EL 3.05+0.69 % 10
&, /MR ORI 68.9+6.69%, HIMEKDEARIL
0.72£0.55x10°{/bag, C.F 70 ml/min TltEEUM
AMREC3. 100,74 X 10" {l, /MK o [ i 69.1
+5.5%, HIMEKDOE AKX 0.78+0.23x10° {#/bag,
C.F 75 ml/min T & $#ECIM /MR 0 2.85+0.63 % 10"
8, M/ EINE 68.117.8%, FILEROE AR
0.45%0.26X10° ff/bag = #id T REF LSRR 21587,
FLRBIEST 4 A7V A R~ 7 ¥ —12 L 5B
Ji& system % operator DEEA R F 2 LT 5,
D& ICHRIS Nz /MO BERE 2 D v T,
pH, Aggregability, %HSR 7 C{£47 96 BRI CTHE
BaBIE LI R BB 3 e o 12, & - BSRER IS
ERROLR ol FIHH PC tho FIEK OB A S E
Bt T 272012, PC OBELT 4 >z Ik 7
4 NS — 2l HA B MERER £ %217, PC collec-
tion % 1T - 7z 586 il O 5 H i3, FREXIM /IR #1% 3.4
+0.6x10" fH, Im/NR [EIY R (3 61.9=7.1%, HM
BROE AL 0.620.6x10°8/bag Tdh - 2. (1M
KBk 74y — %Y 5%1C L %, pH, Ag-
gregability, %HSR 7 EM/IMREERE X ¢ R TIEH &
BINT® > 7o, M/IMROEMRLO~—H—E L T
CD62 ZHIE L7-203, EEH»S 2R MEREE T~
T25%EUTTHo 7 (n=5). cytokine ® IL-13,
IL-6, IL-8, TNF-a ORFEHARMIT OFERFZ(LIZI &
AERSNT (n=10), FEULBEETIE IL-6 H3iEHT
4.0 pg/ml TH - 7z O H 72 Bl #1213 2322 pg/
ml & BT L, [L-8 TRE®AET 12.5 pg/ml T
HotzDH 72 K1 1,379+1,685 pg/ml & 100
BEBZZHERTH-1: (n=2), KB HEL
727 4 % — LRF 6 H O Hi# O bradykinin O § &
DiEHRAE, #9.64£5. 6 pg/ml Th > 72D, %I
13 18.5616.27 pg/ml £ #I2 i FH L7 (n=5),
% 7z Histamin O f#i % 0.22+0.13 ng/ml & - 72 D »3
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0.15£0.04 ng/ml L3P L Tz (n=7), #litkoD
Wt bz 2w TIE CHa FEFIHRICIE L A R LB
<, C3a, Cdald#hnZh299+964, 24184 ng/
mlThHh - oD n, BIIE £ N T 246191, 126
£76.4 ng/ml t—'i#k‘(ﬁw/ LTwi (n=7)9,

2RI O donor OEER]
7 LU BEIOCFTRERED b DI & > 1243,
BHEIDRLDE LT

HfE TR

4. BEHIUREE

T DO PERE D ER AL EfHEE - T, MM O T 2
DOFNIEL W OWBH 0, gibEl, @A
AT D, F O MRS O T ORI O
Kk, UG B O JsURHILE O LR D 25 O plas-
mapheresis ) &7 6 3, plateletapheresis & & % [l
MBI OTHE A 2, RO GEALEIERL TE
EVWoH THMETIZELWE-RbN S,

HM-model 30, 1BM 2997 F48FE D= O R B2
¥ - 72 plateletapheresis 7%, 1986 - DB FEHE D
SUEW LD MR HEEORICR D A g h, SHICHR%E
R, HEHEO—RE LSBT IOBEFEZ T
A, BSOE#EOMENEF 2 5 & %, donor apher-
esis DR FTHELFEENT L OIERT, LD
SR A BRI R S 0,

<A, Wi X SEIEH b HHERE S TE D,
1995 4R TTA Rt P R e 2 > 5 — 12 ey
S ERIMEIE AT 583 FEO 1 422 {4 (72.4%) IR
MPE DRI T, FE8, HRRE RIS 67.3% %

s s00, @WW%@@£%T,7%749$v
— BRI S PRSI 0O S A 32.79% (138/422) 12 &

N, LarbZzDdio 56.9% Q4m%2b 73 PC i [f111KF
CRAEL T2 HIIERLETHY, EK» o ORE
fif single donor H13k® PC D BN O TEH < 8-
T&,

HLA matched PC OG22 18O FHEICK L T,
MRS O 23 L SHEMU7CHNCEE 2 v D b,
FSHAAT single donor KD PC O AR 3 f L 72
WrHfiixn s, —J7CMV (=) O PCOEEITZD
L& OEmofEmcd %

it - T volunteer donor 2
DR ORIINZBIRE 5 &3,
% L OERIME IR Z B X<, 577}%!’50)&“1%1@0)@
PC@%M&ﬁiﬁﬁﬁ%é

T I THEA—H—IIE

M) plateletapheresis

HAT 7 2 v v RE

WCOWTIiE VVR,

BFE 21TV, mHEAL PC ORRIMMNTHEZ MM O IR
DRV, ULrbHMEREADD W,
W4 LT operation DS, L
FLTE,

Baxter 1 CS-3000 #» 5 CS-3000-plus (& L,
B 12 collection chamber % A-35 7 & PLT-30 &
new low volume chamber (Z¢ZR L, /MK DI
FAEWEL, HIMEKOBAZW S THI L,
W2 Amicus & BAFE U /MK O [l % 12 55 8,
FIIMEREA 2 K3 & 27z,

COBE & Spectra LRS system (22 & U FHIILEK O

H11C operator

A O Rl & FE

®, #7212 Spectra LRS turbo system % Bi¥E L 72,

7 47— EW®H D channel % set T 2O & 4 W
T oL, M/AMROBIE% E, HIMEROEA % i
D & A I/ VI ER IR ] 0D R ’Eﬁ‘Jr > TV
% OF
% automatic interface control function % & b 78
Fad, —EHMEKROEA & S 872 i/ MO ERIN
%119 72 @ PAIP (Periodically Alternating
Interface Position) ##HA L THIMEKEA DD 40
i O W IR 2 B S KD iz LT,
Haemonetics 23T BIFE L 72, CCS DFFHIZ D0
TUEAER DB D BEF 72 A 2 15 T 2 4%, Multi O
C. I‘80m1/m1n0)iwm B, CCSTHC.FTS
ml/min O b RO % 3T %, critical flow
i bowl WA EE T 5 MR EHGIT 2 707 7 LT,
C.F%2%< 3 2F X bowl NINAAIMBEDO~~ + 27 )
FRETFTSZ WD, bbb i Spectra
THELILIEAT P 7Yy OERWIIKO S50l
MR OFIR, HIMERDEA DD 750 PC ORI Ak
Lk ERLS—EL T3 (Table3)'®™®, Z O cell-
separator DA K D, i e v EEHE IZ Haemonet &
I3 5 Network System THE ~-1H#E O separa-
tor % [EIFFI2—2 D monitor DHEHE TEHHTIK L HT
H 5. % 7z donor @ ID X disposable kit @ Lot

Fresenius @ AS-104 & version up

Table 3 Comparison of PC collection separately HCT

using spectra

HCT # Coll PLT PC Vol PC Recov WBC/bag
(%) (x10") (ml) (%) (<10
~39 18 2.9+0.7 207+1.5 55.8+5.5 0.5+0.3
40~44 96 2.940.6 204+1.2 52.5+4.8 1.7+1.8
45~47 47 2.6+0.6 201+9.4 48.2+5.5 2.3+2.9
48~ 6 2.6+0.4 199+1.4 42.4+6.6 N.T.
(Average fSl))
17415 (1998) 27
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number, FLEE[EHFID Lot number, operator M 44
7% ED3, bar code reader TAJIHRETHELIT print
out ik %, &> T GMP EDOEZEDOEMAL b AJEET
Hv, ﬁEO'C DR J1% donor care 121 S HEHHIK,
MW THiE donor DEEMERIZORN D D EHZ 3,

ML DT kKL cellseparator O K BAFEMHE A, M
MREFIOTEE AL 2B 20T, MVIMKESH D
Mk VAR SN EELEIERAOD 3 Z L3Rk
ZERFFER Y, 2 DOKRES Y PCHFICRAT % H
MEKIC & 2 60 &g g™, HIMBROE AR Z B
BENH Y, KETIE5X10°#/bag LUF, BN T
EIXIPEULTFICHREIL Twa, BRTIE 3 25

70D, RBEEOMRENR 2D, REHE VK
WhdIELEETIED LD, HEFHIZ control ST

WLERTARY, Mo TRAAIBKE 7 4 vy —T
FiE L ThRETA2LEL DD bDLEE L2, 72 PC

ZPRTEY 2 BiNC BLILER % B R 3 AU BIVE A 2 Bk H R
5 EDHEDH N, bbb/ MIEREE %12,
MAFIMIMRERE 7 A > Hc HIMBRERE 7 « V& — %4
AHIAAT, BIBEKREEITY 20k Y, BIfEAHE
WBSLTW2DTIREFEbILTW 3 cytokine DPE
ErHEIL, 7747 b FYrEEDRSC3a,
Cldaz7 48— CRESY, @ik 28ERO
FEPREEA A 17 - 7o 53R, 790 JERNIC ERRE, F#g X
BHEBIFEA L7228, MEET, FPREEE, 7 7 4
7 ¥ ¥ —KRERRE 2 £ ORIRFRL O BIVEH O FiE 13—
b o 218, Z D H L prestorage  leucocyte
reduced filtration DLEMEZRE L TWwd & D L H
25,

F BRI DA 3 2T, BELTRHEDOR
WERIMOEREIZ AR R TH 5, % I T Haemonetics
TR B ML /N PC & 5 Il Bk MAP % & B 12
apheresis 12k % program # B% LIREBIC A 5 FFE
TH5,

EE O 1996 4 OBRIE $0 599.8 5 A & B
DI HHT, 1229 ADORSEIMEDH > 722 &,
T DM 68.6 T3 DAHMAVIMERE T RIMO W & TH -
722 &R, 753.2 JTHALD PC ®WHI DM IC D st 5
T2, MOTEELWI ETHEH, HINE
TER 0w PC 84K, FEIRESEE o I8, iR
DT, % OMERE LR % & e REEER O
BE, BRERORD ZWiERICHES, PCHKIOE

28 HAR7 7 2 vy A¥E

HesE

WA donor O ZEMEREZFE—Ic—BOEHEE L
FhVHEE, BMMEFO—EBOEL W INE Eh
5,
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