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IRt S5 BB SR B 6
BRI - SIS L ¥ 29 M) =9 4 Y AR
THL 6 EIERTSEHE S

MBI DA SR IE R & T2 YEER I3 A TS
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JNHEREIC R

FaRSWL AL IR R AT - FERISRIER

MREs .

IHETICERNTA/MIURER & LTH L S BE SN MURTFES 7 A &R, »
7 (PO-80) 1377 = L — Ly AWM/ MIELZE LT 7 BIIRFIfEChs I L%
WL CaA, BRI (9H) BFEOWMRERLFMLE A, ERWIZHASIATYS
PL2410 28 &7 (7 BRMEIHEIN S 4 & v ARUS) & 0 98 LT, fivibEsE (pH. 51
FEREA , swirling, P-selectin 584 &) PREFIND I L2 HW/EL /2, PO-80 /Ny 7%

JHWBZ EiZLEY,

FCOMER ISR 75 AL M /MR BRI 9 HEIERTE S 5 2 & b ERMEN L

T& 7z, MERAL EOREA 7 ) 7 Ca&d, DTialintb T3 HICEERE NS 1M/

BRIOREMIERIZH T TETHSH 9,

A, FisEodrsi & HEY

MR EEF] DA BU LR IZiE 5 H
T, BRI T T3 TIo 7 Hi
EEINTBY, LR HDEIRE 7
HENZIER SE L) vy RE LMD
EREhTwa ", 2hIZH LBIE, H

ARTEATRIINIE 3 AT, BRI
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{roTwd, /2, BAEG®, <
DFEREI BV B 2 A TR A D OB
& o TR, S M R 0 F
NG Y ADPIEF TSN T0 B, IF
WWHERZETHEH &N L Z L DS vl
WRAOWASH AT 5 & & ALIRE % 1
AMThbo

I/ A O BRI R OV TL DS %
LT, BEETIZEY A LT 1 VRTT
Ny FOREE I M/ RTER O R
OT 7 2 b= AMMRDIEA V7 &8
MEsh, BAShTET,

PRAFIZ & 2 M/ RE D S IS RTEN
v T ORREE ZHALRE & O A EB
EMEXEE LI THENTE
oo BEFEAG 2 BINS T, BRACPEACH
EEMIL, FLREREME A Z ., F O/ pH
DB S A, NS 1 RS
7o, A GM/AREF DA R R
MEE R EHIE LT, S bIIMHhE 8T«
JoSELF LRI AL 7 4 oy ¥
HZE L7 % T DNy 7 Al TR
RN ORRBE L TERERFIE L T, e
TOWLESy 7 L) b SEO B WIUILME
Bitls % IR45 - RATT 3 B AR % G
T&7,

AW TIE, BARTHRE SWIWIREE
ERME Ny 7 PO-80 R TH DI &
NTWLYERBN Y TER, 77 2
L — & 23R L 7 B /R 20 iy &

o ORI L. 2 OUMERERRE lott
B L DT 5o

B. WEFEAHE R UTiE

1) 1 NI

I N BCIE B R AR 23S I (Amicus,
Baxter 11 {2 Spectra, Gambro #f) & Hw
T BB 280EANLDT
Tl AL D 20 HATHE (P 4
X 10"cell) #IRELL 72 $REU%. F—0L
W 2 e —-B7—n L, BEEEER
T3y 77 (PO-80) & X}/ 77 (PL2410)
WERICSE L, EHIZT 9 HEAE
WREMRA L, WA, RF 1 HE. 3
HH. 5sHH. 7B8H. 9 BB IZ&RT>
TN T RATo T, WEGEHE L 72(n=6 ),

2) I/ MERTE N &
FEACHR S B35 B e m s
v & (PO-80, 1,000mL %iiy, BB AeEE

2,660mL/m? X day X atm, JI[i5{baT8) &
BB /N 27 (PL2410, 1,000mL 750 88355

W 2.024mL/m? X day X atm, Baxter, A%
F) 2> ba—n& LT HEEMEL 7
(Table 1),

@ M/MREEVFISMMRERRMPV)
LR O /MR R~ 7
500 L Z 72— 7IZf L. $HIHA



ThILERA S B4 (Sysmex, K~2000) % I
WAEPLE O THERIR L Tl Lz,
@ RT—=YL T LHRMERE
RGNy — 3Ry Itk
JATIZEE S L, /Sy Z THH» S8 L 7,
BIZRESIZ, FOII AT ) ¥ 7 REETT
BEZR S D 2+, LT H LU D572
YD+, B AT Y THFRLN W
D0 & 3 BTG L 72, [FRHIZEREN
DFIEIZDOWTH WIRAICER G 21T o 7,
® pH BRUMEH R (pO,/pCO,) FIE

pH R UM H A (p0,/pCO,) IEIMHE 1mL

Wi o723 U % pH - (LI X 4%
it ( ABL3, Radiometer, Copenhagen,
Denmark) 123545 L CTHIE L 720

@ Mm/MREEENERVCERBE ay
2 B8 3 (%HSR) FI3E
9. T2 FIALENE TR A2 /h
A2 70V 2mb & R AR AR o /R B
A, # 30X10° cell, /L LB LT
—40CTHAFL TH &, 37C TR L 729
7N e - oMiE T S TARL TH
TNV T o1,

I /N ARC G 418 e 43 A ke B 3
mol/L+2 7 — 4" 5pug/mL) THML
A7} L —¥—212 (PAC-8L, MC Medical)
TMEZITo 7, BEEED 2 v 7 [1E
FO(YHSR) 1% Y T _X— T 1 (4T,
OB KESE (%Tmax) % 5K EEE
610nm (UVIDEC, Jasco) Tilll%E L,

(ADP 5

%HSR

=100X (%Tmax—%T,) / (%Ty0—
DEHENT%HSR % $Li L 72,

®V Na—ZARUELEE

AT R DFFERE R METSE L7z,
OP-LLIFUORE (n=4)
MG~ —H —THh b P-t L 75
¥ DPWGEL 1%V FFVATVT EF /0.1%NaN3 %
a8 PBS M@ TY v TV w EEH, 2%
AJRWI % TI7 37/0.1%NaN3 % &1 PBS
OB TREL, BYUFTREL, 7O
—HA b A ) -k (FACSCalibur,
BD Biosciences) TilllxE %17 =725

@ MR ARER (—HAR,H)

9 HE DIU/MIEA 5 2 20 BACTEC
(BD
Biosciences) CTHIME AR %E 1T - 72,

%T,)

Plus Aerobic/F & Plus Anaerobic/F

C. #E8
@ m/pRERUESI/MERTE (MPY)
20 Hifr i o> 9 B P Iz DWW T

ML /ME AL PO-80 K50 2 b O — LT/
v TR BT 9 B2 bR CHER L7,
MPV X PO-80 /Ny ZIFTIXT9HH T T
(RPN (RS /W AF N
v SETIE 7 B HEERAEA L
(Table 2),
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TRy XTOMAEFNZ BT 9 A
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—J. 3 ¥ bo—LEIIZBW TR
19 H B2 50% DI/IMEE (3/6) TA
7= Y TNE = HER L7 (Table 3),
@ pH RUMEH X (p0O,/pCO,) RIFE
pHIZPO-80 Ny YL TIXRIFTHH T
TARTOMMICES T pH 6.2 BLE % HEFS
L7z2%, 9 BHIZ16] (1/6) TpH60 %
Rz, 2vha— Ny FEIIRTE 7
HET3# (3/6) IZBWTpHB82 LT %
Tl 9 BEIZBWTZO 3 flld% 4pH
6.0, 5.7, 5.7 &l 7R LA {Table 3),
MY RS L LT, pO, THLBFAIH
¥FiT4 (84. 9115, 6mmHg) & HEL T,
PO-80 /%y 7 EED 1 HH T 26% 4 L
=4t (1 HH, 59. 3+13. 4mmHg), Z O
%O HBP»L 9HHE ETIREE LT,
Ty ha—ony FETH 1 BHHICHA
IR & < 4T% A L (1 HE, 38,
0£8. 9mmHg), ¥ D%, 1 HA, 2 OH
kAR AL, 7 HELESM (9 T H,
116.0:£39. OmmHg) % 775§ biphasic pattern
iR 720 pCOIIBWTIEM /Sy 7 {
129 HE ETRA A LTw (%
R L7z (Fig Do {UHHIEa >y ba—1
Ny FETTLI—-ADFELWET (4.
d4mmol/1) LI 6 2 FLEEO MM (15,
08mmol/1) 2% 8 HHTHZEShA25,
PO-80 /Ny 7/ Ti3ay ba— Ny 7z
@it 2Rz,

@ mbhHREEEIERVEREE 3y

SEIEE (%HSR) AIE

YHSR R U EeEREiX 7HH TRy 7 &
BRI T B L) IR
RLEA 9 REOI Y ha— iy &
BETIE 50% (3/6) TFH LWl s
7z (Fig 3)o

@Y ILa—RRUHLE

PO-80 Wy FRERTU O Y bO—- Ny
BEOICRTFHEMIIBIIA V- A
WAL R 2 & IS SLBR O BEAE LI RERE A9 12
LA LT (Fig 2)0
GP-tLIFORE

ARl P—t L 7 F U RBIHT 7 0 BHELE,
PO-80 Ny ZEEX b o bra— Ny
FEETRBENE (. 9 BETIE PO-80
Ny FEEDTI ISR 54, 8% (n=4) 12
ML, 2> ba—nsyy FEETIE 80 5%
(n=4) ETGWREBRZRLL (Fig 4),
G©P-tLIFUDAIE

MR EF AR O R, HIE - TR OH L
B _XTOMMRER TR SN
72 (Table 4),

D. ER

B7E. M/MEEANIRM %, B - =
FRALIRFEOEMEATEN T3y TITAR
SR TER (20~24C) T1 5 604
A7 DS TR M FIHRE L TR
FINTWD, RELMA Vv & IMAE
DL AN F— BRI 2 D pH AT



T MRS FH LKIKTT 2% %
$ 70, M/PEOIFRAF S I TS 7z
HITIE, MABGREFETTHE I L,
RAE Sy O MY R Y2 i b ., 72,
JFEZWLA DR EDEIEDPRLETH B,
Sk 4 A9 L < B L awimEE AT
I3y 7 PO-8013/8y F ORI A/ H %
BHESEEHELL, SLIIMHORE %
L5 HIEICED, XDBOEHES
ParHTE2RIALTL Ny T ThHb,
BE, R THRE TS UMMy
ZIZiE 1) PL2410 (R %+ L 7 1 ;Baxter
Healthcare, K[E), 2) CLX-plastic (PVC ;
MedSep Corp, AKE ). 3) ELP (PVC ;
Gambro BCT, REDD $H 5, D TREH
ERPE D B HERMICAM SN T
W3 PL2410 2T bO— sy Tk L
THIRIR L 72,

HVEE % S TR Wi
FROEE L TwaH, QEMPE2IID
NTIRIKIZEL LT B, TORENE
i s i A 472 & i b I O s 181
Th b, MRS BERII~OEILIZ AT
— ) FBREOKT & L CAIRMIIZEHE
THIENFTES, /2, MWIRDIRIR
fLiz v ES MR AR (MPV) 28R A
FEENT AT, ZORENET 5
ZE SN R T A DICHFAT
&5 AMOHFETIE PO-80 /¥y 7
FTARTO/Ny T 9 HIMARAT—) ¥ 7%

Y= UHMERTELN, 2 b=
v FRETIIRAFE 9 H HIZ 50% O [/ B
Fll (3/6) TRT =W v 788 — VH{Hk
L7ze MPV &2 PO — o3y FIET 7
HEURE LA A2EEICH o720 27—
V7T A MEFREIZERT B, NV
—F QTR E LT, Mo
S OREEMTT L LCHEMIcHiT T4 2
EWRTELRENH L, FRDHERTY
M/ REAME T L7z S TIERA T —
VIR y = ANEE LI E D b
fFiFizh s,

RIFP D MUIMEOBERE - HTEOT L
LT pH AR LfFEDRTWS, pH DIET
FMNIS & o THROHHZ LT,
pH7.6 LI LRI ER Y A -V & 4
ZHESNY F7 pHA 681245 L
M2 bR LD, 62 LTI
B EMVMEORBAET 5 2 & PRE
ShTnwa "™, SEOFERAHIITN
v LM pH A 72 EIZ B S
EWlahol, £/, 2 o=y
FITI7THBIZ3H (3/6)., PO-80 /¥
FHTIZOHBIZ 14 (1/6) d5pH6.2 LL
TETHRT LA, 20IHG 3 Demont et af
(2002,2003) % U Yuasa at al (2004)754ft1 L
727 BMRAFDHBRT, B 5 HEIC
pHB.2 LT ZiRm L7z &M TH Y, M
HWASEIR T ORIZE L L TERM S 2,
T7z, pH LAV EFLERAE R RNICIZ S &



MDA H 2 Z MR Tw g 899, A
{1 pH A 6.2 LTI T L2246 (2>
M=oYy JEE 3B PO-80 /3y SEE
) TRABMEAIE IIH ol T,
FLBRERO EREFR Sy 7T,
FBEFIZ TN 2= 2ADF L Wi H g S
o, REREAIEARRBR R R L Tz,
ML/ I A FEDIEE & L TIRIRE
Y2y 7AEEFE (%HSR) & EEHERER
ERAid B, %HSR (Z#Ilg DR ER % F
LT, ERIRIZ % - Z2 i R o % i 4
il L. BRIRD & BRIz i N AT ]
HYLRORELHET R TH S,
EEHRESUSR X MM 12 ADP+ T 5
— 7R, BESEL D EN0ER
A 2 & 2 MEREARIC L T D
BIEZ ADHBTH D, Sl OE, %
HSR Tl3 PO-80 /Ny 7D 9 H [ TTH
59.8% TR L7zDITH L, 2 b — LN
v FTETIEFEL 32.2% & oo M3 AYE
Molz, $h, BERRBRIIBVWTY
PO-80 /Ny 7 TE?D 9 HH T 627% %
ML= L, arra— sy FEE
TIEY) 423% L EHEE MK o 720
P—t L 7 F 2 ML/ BRI 0 A i 1
OI/MIEmICHH S, REOHMKE
& SR BT RN B O T IR
BHEOT—H—L LTHEREER TS
W, 4@, B P-+ L F I
PO-80 /sw ZEES5%Ixf LT, 2> bu

— W23y FTETIE 80% LA L & v IR E
ZRL7ze in vivo TORFEL LTWiwn
B, EBOIEMHRIERHETH LA, 2
? 3 2OPER H SN EZ DM/ M D%
R LTV R T I L hn,
BEEEBME Sy FTHRIE L ZZM/MEO
T IO L AN R AT 2 & A
3Mb,

ML AMKEFN D AT Eh BRI 1985 4K [E T
7 HRERIR IR RS S 48 T o fe
PRPEA AL 7: 5.5 HEMRFEIZRE S iz
e, LA L. M/NREIRID 7 HIE~ 1)
FRIC R I A & R 7 2 R G (L Hi
DAL D, B TIEZHRE 7 0
BERLAZED TTE&, RETHH
FE. AAIE 7 BRICEEEL LD &8
EMLRBEERFAFRAY - LT3, B
£, BATRA/MIES OFHTRIT 3
HTH5,

S EDFHM & 0. MR DS
ZB LT, MR EE Ny 2 i
HZEWZED BHDL LT HE~NOH
IR DML F » 72 RIS (TR T
hHrrEZobhAh, ¥fl, 2 bo—n
Ny 7 LT L7z PL2410 13 2004 4F
CRERSTERS»S 7 BERE~OME
HEATRBYTWwa, L2aL, bhvbh
O EZE T HAL o /MEEE O A% 1
[R%& PL2410°T 7 HEILL LIZER e L7228 &
242, 7 HE. 9 BH & M/MEHEREE pH
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Table1. The capacity and oxygen permeability of the polyolefin containers

studied
Oxygen permeability Volume
Name (mVm? x day x atm) (mL)
PO-80 2,660 1,000
PL2410
(Control) 2,024 1,000

Table2. Platelet count and Mean platelet volume (MPV)

day0 day1 day3 dayb day7 day9
Platelet count | PO-80 | 1767168 | 177.0%169 | 1770246 | 1652181 | 1668195 | 1653177
(x10'Cell/ 1D | Control | 1767168 | 1718163 | 1745+234 | 1677157 | 16752149 | 1595+17.3
PO-80 | 7.3+02 70+02 6.9+0.2 7.1+£04 7.1+03 72+03
MPV {f)
Control | 7.3+0.2 7.1+02 7.1+£03 7.1+04 74+06 7809

Table3. Characteristics of high concentration PCs (4x10''/250ml plasma/bag)
during storage in PO-80 and Control bags

Number of PCs with pH value

pH atday 7 pH at day 9

<6.2 6.2-6.8 >6.8 <B.2 6.2-6.8 >6.8
PO-80 0 5 1 5 0
Contral 3 1 2 3 3 0

Number of PCs with swirling score
Score atday 7 Score at day 9

0 1+ 2+ 0 1+ 2+
PO-80 0 0 6 0 3 3
Contral 0 3 3 3 2 1




Table4. Sterility test

Bacterial Fungal

day 9 day 9
PO-80 0/6 0/6
Control 0/6 0/6

Fig.1 The change of pO,/pCO.»

160

*P<0.01 *k P < (0,05 Control

120

pOz(mmHg)
3

40
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days



Fig.2 Glycolysis metabolite (Glucose/Lactate)
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Fig.3 Hypotonic shock response (%HSR) and Aggregation with ADP and
collagen
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Fig.4 P-selectin expression
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SMFRFEHED T — < T AWM A GRCl/ME) ORIBEEATGROEI L €
OO WTHILIEE 250, i, S EMRe -7

ApE— (750 F—R) FRniEt oy — R R, 1998 4 11 A4
54T OMAMEENZDWT, MBERAR 7Y —= > 7if (BacT/ALERT) % i
AL7z0 4460 (107,827 &) T 0.96%ABHEIRAA 2 V) — =¥ VIR T, KO
130.52% (803 A) THorz, HER 24 BERBLAIZBEIED 60%. 48 BERFLIAIC
T5% AT E T2, L L, BRI R F R MR © O ARSI A AT 4 HIZ
EhL I NS hol,

> OIERAR 7 1) — = > 7 % BifE L Th B R AB M M 0 45% (357
) FEFCHNIATLT o7 LA L, BIENGAFTHLOFEILLERINT
Wby, 203 BIOEEDTE &, 5 b 12 FIER (5634 6 Bl AL 2 6], Riufihe 2 1.
BT 1 B, UERET 180) ASHIR L7, 55% (446 &) IZEAML S $IBERE Sz,

2 RITHTTRAA 2 ) — =¥ FREIAEIE TH o 72, 24 L b 7 — VIV MEA]
¢, 1443 Day2 I2Ff42 L T Staphylococcus epidermidis A%&th S 722, /¥ 7
12— 2 AHEB LR, BEICEFHIA L P02, b 1 AR EFITEIERD
WL -0 THR L7z B L FRIAMEEF) & Bacillus cereus 23R S AL72H,
ALY Iy R o o7,

MO v ) v SR v PR EELMETH S, A~ 3RNEEE DR
A TS A, BRI 2 BERILAN 1T 5 25T B EFRIAYER S 4L, #5AHY
WL DINIEREE B,

F 7 WA Sy I AN TR T A Diversion (IR A Z A S E LD
IZHWETH B, Diversion % 10ml (de Korte), 20ml (Bos). 42ml {Schneide)
L2 L7 81T 0.219%.,0.48%.,0.98% T & - 72l R /774 (0.35%.
1.03%. 2.32%) kL TB X FPHIUCT LTwa, Hhiitd Diversion &35
ATLTHETH S,
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Four years experience of culturing platelet concentrates for bacterial
contamination in routine blood service operations

Muylle L, Blood Service, Red Cross-Flanders, Mechelen, Belgium

From the first hemovigilance reports in
countries, such as France and the United
Kingdom, where hemovigilance systems had
been implemented, it was dear that the
transfusion-associated morbidity and death
following transfusion of bacterial contaminated
platelet concentrates (PC) was a matter of
serious concem. Therefore, in order to prevent
the transfusion of bacteraly contaminated
platelets and associated reactions, we started
in November 1998 to screen all single and
pooled donor platelet concentrates, prepared
in the centers of our blood service, for bacterial

growth using an automated culture system.

The same procedure for preparation of PC,
sampling and testing was implemented in the
centers. All platelet concentrates are leukocyte
depleted during preparation. Pooled PC are

derived from 5 —to 6 buffy coats. Immediately

after preparation of the PC, i.e. shorlly after
collection of a single-donor PC (SD-PC), and
approximately 22 h after collection of whole
blood for preparation of buffy-coat derived PC
{BC-PC), 15-20 ml of the PC are transferred
into an integrated (BC-PC) or sterile docked
satellite bag (SD-PC). Samples are taken from
this bag and divided over an aerobic and an
anaerobic culture bottle (=7 mlbottie). Then,
the samples are monitored continucusly
during 5days for bacterial contamination by
the BacT/Alert microbial detection system

(BacT/Alert 240, Bio-Merieux, France).

A quarantine pericd is not imposed on the PC.
The PC may be is;sued once the culture has
been started. However, at the time the PC is
issued to the hospitals the culture must be
negative. Negativé cuttures are followed-up for

5days, ie. the shelf life of the PC. When a



culture becomes positive, the respective vial is
sent for confimation to an independent
reference laboratory and if the PC is available
a new sample for culturing is taken. The PC
concemed is blocked and destroyed when still
in stock, or recalled. If the PC has already
been administered to a patient, the treating
physician is notified and asked to report
adverse reactions, if any. Red cells from the
same donations are blocked and recalled if

gram-negative bacteria are identified.

Over a period of four years, the initial culture
was found positive in 0.96 % of the 107,827
PC tested. The number of false-postive
cultures (positive signal in the BacT/Alert
system with no bacteria identified in the culture
fluid) averaged 0.16% over 4 years, but was
particularly high in 1999 (0.33% of the cultures)
due to some software problems. After these
problems had been resolved, the number of
false pesitives gradually decreased to 0.05%
in 2002. 59.9% of the bacterial contaminants

were delected within 24h of culture and

74.5% within 48h of culture. The detection
time is largely dependent on the type of
bacteria. Most of the aerobic bacteria (83.9%)
were detected within 48h of culture and
67.9 % were detected within 24 h. However
most of the anaerobic bacteria (74.5%), and
some slowly growing aerobic bacteria (e.g.
Corynebactenium), became detectable only
after 2-4days of cullure .Gram-negative
bacteria were identified 6 times over the 4-year
period. In total, 52.4% of bacterial screen-
positive PC OOl-J|d be blocked in the blood
centers or retumed after recall. Of the latter, a
new sample for bacterial control culture was
taken and for 75.6 % the contamination was
confimed. So far, we did not receive any
report of an adverse reaction during or after the
transfusion of PC for which the BacT/Alert
signal became positive after transfusion of the
unit. Furthermore, evidence for two confirmed
incidences of false-negative results was also
obtained in two patients (a transfusion reaction
related to the PC transfusion was noticed). In

both cases the same bacteria was identified in



the patients and in the PC, while the original
cuttures remained culture negative. In one

case a defect of the platelet bag was noted.

In conclusion, screening for bacteral
contamination is an effective strategy to
prevent septic transfusion reactions to platelets
because contaminated products are
withdrawn before levels of bactena become
clinically significant. In order to decrease the
rate of contaminated PC, we are considering
the implementation of the diversion of the first
20 ml of whole blood from the main container.
In Belgium, the storage time of PCs is legally
limited to 5 days. However, as some strains of
bacteria only become positive after a longer
period of incubation (>96h), a prolonged
storage time does not seem to be appropriate
without testing for bacterial growth. The option
to increase the maximum storage tme of PC
from 5 to 7 days has been included in the
European Commission Directive, published
this year, on the condiion that bacterial

contamination is detected or reduced.

Extension of the storage time of the PC will
probably also increase the average storage
time of the PC before transfusion. The storage
time has an effect on the number and the
function of the platelets in the PC. Therefore,
there is some concem that exténsion of the
average storage time would have an effect on

the quality of the platelet product delivered.



