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Fig. 1 Proliferation of bacteria inoculated at 10 cfu/ml immediately after collection of PC.
(1) S. liquefaciens; (2) S. epidermidis; (3) B. cereus; (4) P. acnes
Table 1 Detection of S. liguefaciens spiked in PC by BacT/ALERT, eBDS and Scansystem
Sample Day/0 1 2 3 4 5 7
No.
BacT/ ALERT 1 BPA 163 12.0 58 NT NT NT NT
(hr)*! BPN 166 125 58 NT NT NT NT
2 BPA 168 (- )2 88 36 NT NT NT
BPN 168 (—) 88 36 NT NT NT
3 BPA 173 (=) (=) (=) (=) (=) (=)
BPN 178 (=) (=) (=) (=) (=) (=)
eBDS 1 Fail #3 Fail Fail NT NT NT NT
(Percent oxygen) 0) () (0)
2 Fail Pass Fail Fail NT NT NT
() (17.7) () ()
3 Fail Pass *3 Pass Pass Pass Pass Pass
0) (16.9) (14.1) 17.7) (15.4) (17.6) (17.2)
Scansystem 1 NT Positive *4 Positive NT NT NT NT
(Positivity rate) (71.7) (100)
2 NT Negative *4 Positive Positive NT NT NT
(1) (77.7) (100)
3 NT Negative Negative Negative Negative NT Negative
(0) () () () ()

*#1: Detection time *2 Negative during 7 days incubation
#3: Fail < Oxygen 94% < Pass

#1: Negative < 20% = Positive

NT: Not tested

& LT 50ml 2§73y 70 IR, s Baaiiicd % Ser-
ratia liquefaciens (S. liquefaciens, ATCC27592), Staphy-
lococcus epidermidis (S. epidermidis, ATCC49134), Ba-
cillus cereus (B. cereus, ATCC10876), Propionibacterium
acnes(P. acnes, ATCC6919) % A4 £ T4 10 colony form-
ing units (cfu) /ml OIEFEFE L T PC Ny 71 HeAE
L7z(#% n=3). B#HMPCBLOPML TNy 7id

B T % T 20~24C TIREDRAE L 72 BARERIUE day
0 (W#EMEEE) ~day 7 \ICERICAT R o 72 REEERK
g, Rid4M oM@ % 4/ T10°, 10° 10'cfu/ml
DA, PRIER 60~72 KEH LA o PC 12 HeAk
LThET L7z (% n=1).

2) WHRE DR E

Ny T B R I 1~5ml & FRILE, ABEIC LD
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Table 2 Detection of S. epidermidis spiked in PC by BacT/ALERT, eBDS and Scansystem

Day/0 1 2 3 4 7
Mean*SD (n = 3)

BaCT/ALERT BPA 202+0.2 196=+21 152+09 130+1.3 NT NT
hr 1 BPN  212+08 197+17 165=09 132+17 NT NT
eBDS Fail *2 Fail Fail Fail NT NT

(Percent oxygen) (1.14=0.04) (0.88+0.29) 0.64=0.07) 0.62+0.07)
Scansystem NT Negative *3 Negative Positive *3 Positive Positive

(Positivity rate) 0) (21+0.6) (45.0+5.2) (49.6 +19.1) (100 +0)

*1; Detection time

#2; Fail = Oxygen 94%

#3: Negative < 20% = Positive
NT: Not tested

Table 3 Detection of B. cereus spiked in PC by BacT/
ALERT, eBDS and Scansystem

Day/0 1 2
Mean+=SD (n = 3)

BacT/ALERT BPA  84=03 48+0 NT
hr 1 BPN  95%06 49+02 NT
eBDS Fail *2 Fail NT

(Percent oxygen) (0.5%0.06) 05+0)
Scansystem NT Positive *3 | Positive

(Positivity rate) (100+0) (100£0)

#1: Detection time

#2: Fail < Oxygen 94%
#3: 20% = Positive

NT: Not tested

FERBEH FANIRRE L (P. acnes 1335 IRFNEE), 37C T
R L72 WRMEWIE 24 RIS, P.acnes [ 3BEEE
Wi EY A7 A5 (722 X4 M], HAK) Z2HWT
72 BRI, REREMICHBIL-au=—HhoH
EL7z

3) MIBB Y 27 2 oflE )i

WL IR/~ T ML THIE L7-.

@ BacT/ALERT" 3D

TR E B L OHHER%Z O PC % 5ml Z &R R +
)V (Blood Product Aerobic : BPA) & BERMER R M v
(Blood Product Anaerobic : BPN) 27 V) — > X ¥ FPH
THEMEL, EICEAE L STCIRENBRTRET
HIEE 2 L 72,

2 eBDS"

PC /Ny 7 &2 7 v 78w F % i [l i e 1
(TSCD : TERUMO sterile connection device) THA
th, HBEZAHLTRYFF 2 —THOZER (F 7Tml)
L PC Y FOHEMRE TQ2~3m) AN, Fa—7
v —5 —(TERUMO) T —NV#ENY ZZ2Y D EEL 72,
87 F1F 35C REAT E A U F 2 R—F —PNT 24 B
MIEER 1Y FTOFF I V20 T7F 514 F—TK
R FRIRIE (N—A T4 V¥ 209%) 2 lllE L7-.
HIBIIER IR 94% LLE% PASS (&), FhDUF
% FAIL (Bifk) THERENL.

® Scansystem™

sampling device 1Z PC3 ¥ifA% % 3ml §0 7=V LT
ik 9ml & L, 209 L0 3ml % TS % 175
D720, MR PC & T3y ZI25 ML TB W%
Fhifi O PC2 Wik % 45 3ml 2 7 — WM L 72, Btk
% platelet kit {8 O {H 4 %7 N T 40 7 iR TIRE %
(CDY 12 & % PC BAELUL), M/MREEHEIE % Sum filter
THE L7 20 50 ~2 ISR CTHHER (/MK par-
ticle DAL & B ODNA R RAOGHFGASUEDIAE),
0.4um black membrane {25 W7 & 4 solid-phase
laser scanning cytometer % H\>, SGREMEE T CHOL
WBE, KEE, BReroBoAEEZ HHHE L. &
JEERERIZ 1 background #1&3% 3 % quenching dye %
VW, EZ Y —IZERENDHMAR Yy FEEA AT
7 —TCIHRBE S 455, BOGHEMEE T THEAT 1
cfu TOMMEINIZAR Y M 2B R ARy bx
Btk L, 50 mihy > b L7z, MIBE K Sz A
Ry MR LB AR Y MCTHR L72EE0820%
L T Positive L HIE SN 5.

& R

1. PC DEEIEENHE

PC H COBREMR ORHENEZ X 1 1R L7z, S. lique-
faciens I\ 72 PCIZ & ) RO R 7% > 72,1 BIH
i day 1, 2 B H 1 day 2 {2385 % BAUG L, day 3 LRSI
IFIZFBRIC 10°cfu/m] $CHWAE L7, LA L, 3FIHIIE
day 1 THAMISNT, 20% b day 7 $ THHH L 7%
Mo 72, S. epidermidis 13 31 & b day 2 LAREIZ B D15
RO BN, day 7 F TIIITH UHEEhE % /R L 10°cfu/
ml F TG L 72, B. cereus \IMRET L7z 4 WREDOH T
b HATEASH A5 72, P.acnes 1 3Bl D day 7 T THD
WHHIIFED SN o 72,

2. MEREERE (FR1~%4)

day O (BHEFRIE %) DRSS, IFRMER 3 BifE € BacT/
ALERT" & eBDS“IZBW TR %R L, P. acnes b BacT/
ALERT"® BPN 'K MV CHEHE SN2 &R0, T
NTOWAHEFIER SN/ & 2IRT. S. liquefaciens
IZH 72 PC sample 12 & Y Mk RsE 2 5 72 DR B
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Table 4 Detection of P. acnes spiked in PC by BacT/ALERT, eBDS and Scansystem
Day/0 1 2 3 4 5 7
Mean=SD (n = 3)
BacT/ALERT BPA (- )2 (—) (—) (—) NT NT NT
day *1 BPN 319+051 3.17+0.17 3.13+0.09 3.20+0.09 NT NT NT
eBDS Pass *3 Pass Pass Pass Pass Pass Pass
(Percent oxygen) (157+1.75) | (16.0£0.95) | (159+053) | (172%052) | (17.9+049) | (189+0.36) | (184+0.35)
Scansystem NT Negative #4 | Negative Negative Negative Negative Negative
(Positivity rate) 05+0.8) 0) 0) 07+1.2) 0) )
#1: Detection time  *2: Negative during 7 days incubation
#3: Oxygen 9.4% < Pass
#4: Negative < 20%
NT: Not tested
Table 5 Sensitivity of three bacteria detection systems
BacT/ALERT eBDS *2 Scansystem *3
(Detection time) (Percent oxygen) (Positivity rate)
cfu/ml cfu/ml cfu/ml
102 103 10t
102 103 104 102 103 104
BPA BPN BPA BPN BPA BPN
S. liquefaciens + + + + + + + + + - + +
(11.3hr) | (12hr) | (10.1hr) | (10.8hr) | (8.7hr) (9.2hr) (0%) (0%) (0%) (5%) (50%) | (100%)
S. epidermidis + + + + + + + + + - - +
(15.6hr) | (16.8hr) | (13.2hr) | (15.2hr) | (10.8hr) | (125hr) | (0.54%) (0.68%) (0.62%) (4%) (17%) | (100%)
B. cereus + + + + + + + + + - + +
(9.2hr) | (104hr) | (8.2hr) (9.4hr) (6.5hr) (7.5hr) (0.54%) (0.56%) (0.45%) (7%) (29%) | (100%)
P. acnes - + - + - + - - - - + +
(7d) *1 (2.9d) (7d) *1 (2.8d) (7d) *1 (2.3d) (16.01%) | (16.3%) | (16.32%) (6%) (41%) | (100%)
#1: Max test time
#2: Positive < Oxygen 94% < Negative
#3: Negative < 20% = Positive
W L7z, F72, S epidermidis, B. cereus, P.acnes & 4) P. acnes

PC BTN K 4 P TR L7,

1) S. liquefaciens

day 1 LR, 3L L MBI TE-DIX 1 BIH D
HTHo72. 2HHIZ day 2 T BacT/ALERT" (BPA
L BPN, % 88 i), eBDS” (Fail, 0%), Scansystem™
(777%) THIMTE72 b D0, day 1 T3 HAEL b ITH
H T &7 false negative & HIE &7z, 3BIHIX 3 Kk
Ly day7 FTHRIBCTE Rdo/z (D).

2) S. epidermidis

BacT/ALERT" % day 1~day 3 ® § X T T BPA
(19.6~13.0 Krfl), BPN (19.7~132 KEfi) WA M v
THRINTE 2. RAEHEOREE &b IR 2%
i S N7=75, S. liquefaciens & B. cereus \Z M~ H K¢
ZF L7z eBDS" 3 day 1~day 3 THH T X BERRIE
W H B & & BT L72(0.88~0.62%). Scansys-
tem™ CHABRH TE 72D day 3 45%) LIFETH -
72 ($%2).

3) B. cereus

day 1 C BacT/ALERT" X BPA 4.8 i, BPN 4.9
KR R &, eBDS” b Fail(05%) Td - 72. Scan-
system™ MR 100% TR 70 5 TR T & 72(3£ 3).

BacT/ALERT* ® BPA K MV CldiR Mk mE oMtz
TE%WA, BPN &R hVT, day I~day 3 T TH
MT&7b0D3HULEZEL 72, eBDS" & Scansys-
tem™ i3 day 7 T T TE Zdh o7 (F4).

3. RREHER

RIS 10°~10'cfu/ml TR L7242 K 5 1R
L7

1) BacT/ALERT"

10°~10'cfu/ml DATHEEE T, BFZUNER S. liquefaciens,
S. epidermidis, B. cereus (BPA, BPN O bV T 24
RERILAN) & B P. acnes (BPN ©& T 3 HBAW)
DFTRTHPHRINTE 7.

2) eBDS”

10°~10'cfu/ml @ 45t BE T S. liquefaciens, S. epider-
midis, B. cereus AW T & 7245, P. acnes 1% 10'cfu/ml
THOMRMTE o7z,

3) Scansystem™

10°cfu/ ml "TIXS. liquefaciens, S. epidermidis, B.
cereus, P.acnes DT XTHPRMTE L7z 10%fu/
m! C S. liquefaciens, B. cereus, P.acnes BMTE, S.
epidermidis 1% 10'cfu/ml THH T & 7-.
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Fig. 2 Microphotographic appearance of bacteria and particles on a black membrane at a

500 X original magnification.

Scansystem™ TR 2 U 7203 o S0 BAM R 5
R 21R L7

x =

B X Al > A 5 5 CTdh % BacT/ALERT”
& eBDS"RERKTHIK A 2 ) —= > Zkigr & LCofl
HHHE SN TWDY. 40, RIBIZBWTHD TR
FHOBE %1572 Scansystem™ b fif-8, 3 FEAE O HER
WOk 2177 - 72

MW A 27 ) — = ¥ g, SR 24 BRI BT R
HEHPRINEND Z D%\ SRIOKGET PCIZ S. lique-

faciens AL L, PRUUE 24 e TH > 7)) > 7 L7z 1
BT, 3HEL B I false-negative 7R L7, Biagik
WCEBMBAZ ) —= v ZEZ R L TV 2D
T, te Boekhorest 503 A 7 ) — = v FRAR AN
@ PC %5 B. cereus |2 & % FHIE 2 ELRGHE 2 B % ik
LTw5. Larsen 5WIE A7) —= ¥ FAEKICHR
Yk % 72 PC 2 PR EE L C, Bacillus spp., S. epi-
dermidis Z# L, false-negative A= 0 9 5L LT
Wa. MER 7 ) — = 2 AL & 2 R
HEIRICHESG T2 EEZONLD, ED L) RHEKR
IEEEZ A WTD, BAERIORIIZ X > T3t
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ERVI LI H B EEZ 55 BacT/ALERT”
% FiV T PC it b B8 2 fkfe L 7356, T e 12 Fy
PHZEENDLZ DD, TR TOHRET, Wik
VB B 2SI B L 72 PC % Bl S 7z B, BRR Y
WS G mMEEH 2 RS Bh o T5000%
WO UL, BacT/ALERT S E B A2 ) — =3 7
YN WAL, PC M 14 B M e o R AR Y &
DHERER ZOBROMNGEEH S COREL, Wil
FMEHEICRHRL CEFICHPALTBL 2 e E
Bbihs.

MW A7) —= v ZFRATlE, RS il oo #ipH
IZOWTHMRFDPLETH L. 2 F ToOHE? & Mk
WS RBIORET T, PCHITIX P. acnes DHEIZ RO 7%
o7z, F72, P. acnes & BacT/ALE RT" B &% (BPN)
AR MV TOARBEN, 10cfu/ml ZHfE L7z PC TF
¥ 32 HEZEL, IR oML R 2 2 15k 25w
. P.acnes DEFRNEFITFERDVD 5205 A 7 1) —
=V 7 OB EIFERMR L LT eBDS" ORI % BacT/
ALE RT" OUf5ME (BPA) R P VOAREMEHL, BHK
W ENRIE LT DD H 510,

& X BacT/ALE RT* & eBDS* & 1cfu/mi®""
L oOMEDNHAH. —F, Scansystem™ X, birbhd
FEAT B. cereus 1% 10°cfu/mI TRtk 29%, S. epidermidis
13 10%cfu/ml T 100% T3 - 72A%, Schmidt 591H L
WEHT Y 7 b & quenching dye % H v T background
EEIR I & 0 B % 18] - &4, B. cereus 1% 50cfu/ml (real
number 3cfu/ml) THEE 40%, S. epidermidis 1% 400
cfu/ml (real number 119cfu/mi) T26% & LT\ 5.
& 5% AT 7 ok & background particle D
WAFRESI NS,

3 WA OB X E N ENER L WIS S .
BacT/ALE RT®1Z, K b VAOERFIZIZZ ) — RV
F O L RN IRES VLI L 5505, KMV EEE
WCEARITHBHEHREZFFODOATERIIES TH
%. eBDS" I3, BMERMEERETITR) T LHTE, 4F
MR oMM AES X BacT/ALE RT® & (3T FHE Tk
DEHTHLY, ZREEUNTELLIURIES
N5, FREIBRMITE I, WIREREGEIR~24
FER OB BRI S EE L 72 5 D% L, Scansystem™
I3HHE 70 7 CHIERE R DS 5 N A F % £, Scansys-
tem™ O—HDOFNEIIMEEE T HEZR b DD, HIEIZR
RHEHET, ME O HER B D B L B, db
g T T o HALH @ 123 & Rl M 2 25 5.

L%, BOARBREUREY] %2 $R M5 24 e[ & 3%E U CHlTA
A7) ==V T RBALREGE PCRBATED1IED
LE2HULE, AABMHASENS 2 LI ) AR
ROV L 5. M/MMEREREIX 7 HEL EORAF
MU REL SNTWV 525, RIEHBUSREWRBEDIR T %
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EVALUATION OF THREE BACTERIA DETECTION SYSTEMS FOR
CONTAMINATION OF APHERESIS PLATELETS

Sayoko Sugiura, Isao Takahashi, Chikako Inoue, Miyuki Takayanagi and Tadashi Kamiya
Aichi Red Cross Blood Center

Abstract:

Background: In Japan, all platelet products are provided as single donor apheresis platelets (SDPs), and the storage
period is limited to a maximum of 72 hours due to the possibility of bacterial contamination. In several countries, how-
ever, extension of storage to 5 to 7 days has been implemented with routine bacterial testing. Two culture methods,
BacT/ALERT" and eBDS”, and one direct bacterial detection method, Scansystem™, were studied to evaluate their perform-
ance and detection sensitivity for contaminated platelets.

Study design and methods: Twelve freshly collected leukocyte-reduced SDPs were spiked with one of four bacteria
species, Serratia liquefaciens, Staphylococcus epidermidis, Bacillus cereus, Propionibacterium acnes (each n=3), at a concentra-
tion of 10 colony forming units (cfu)/ml. After inoculation, SDPs were stored for 7 days under standard conditions. Sam-
ples were taken every 24 hours until positive results with each detection system were obtained.

Results: One sample spiked with Serratia liquefaciens and obtained at 24 hours showed false-negative results with all
detection systems. Detection sensitivity of aerobic bacterial species was almost the same between BacT/ALERT"
and eBDS" (=10 cfu/mL). Only anaerobic culture bottles with the BacT/ALERT" system detected Propionibacterium acnes, but
the mean detection time was 3.2 days. As the total test time for Scansystem™ is 70 minutes, it showed an advantage for the de-
tection of rapidly growing bacteria.

Conclusion: Although bacterial screening methods effectively contribute to reducing transfusion-transmitted infec-
tions, attention should be paid to possible false-negative results, and their dependence on sampling time. With imple-
mentation of bacterial testing, it is essential for platelet shelf-life extension because platelet products will have to be
held inventory one or two more days . Strategies to maintain high platelet efficacy for longer periods should be consid-
ered at the same time.
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