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786%, 85.7%, S. epidermidis Tl 23.0%, 84.6%, 92.3%,
S. marcescens Tl& 50.0%, 100%, 100%, B. cereus TiZ
57.1%,100%, 100% T& - 72. {f-5:M% 3 Wifd (S. aureus,
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epidermidis T13928. 53 (766~1,108), 870. 43 (624~1,086),
564. 53 (502~629), S. marcescens Tl 580. 53 (521~
845), 534.745 (491~616), 450. 4 (392~4944), Ba-
cillus cereus Tl 674.1 53 (512~845), 509.9 4 (369~
764), 4206 %5 (216~620) THo7z. WITNOWREIZ
BT H BEGEAE DM\ S, marcescens B F TIZHE
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Fig. 1 6 species of bacteria were inoculated into PC and stored with agitation at room temperature for 4-7days. The number of
CFU/ml was determined using standard microbiologic plating techniques on blood agar.
Almost of aerobic organisms reached the plateau growth level in 24-48hr, but no further growth was observed in anaerobic

organisms.

(1) S. aureus, (2) S. epidermidis, (3) B. cereus, (4) S. marcescens, (5) S. pneumoniae, (6) P. acnes

52 <, 10°CFU/m! T35 10 B# 55, 10'CFU/
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Fig. 2 Relative value of electric current in bacteria inoculated PC.

from inoculation to crossing cut-off line.

WAZ ) —=
SN T 5. BacT/ALERT™ (LA O HEFHIZ & 0 52

Cut-off level was set as 0.65 to each plateau level and shown as a black line in the figure. Detection time was defined as the duration

Table 1 Detection time and detection ratio of 4 aerobic bacteria in bacteria

inoculated PC.

Organism ?ﬁfiir; Min Max ratio cz)lj)_n)y (;ogn)t
109CFU/ml

S. aureus 1,094.0 911.0 1,293.0 4/14 (2857%) 107 < 10!

S. epidermidis 9287 766.0 1,108.0 3/13 (23.08%) 107 10t

S. marcescens 580.7 521.0 642.0 7/14 (50.00%) 108 < 101

B. cereus 674.1 512.0 845.0 8/14 (57.14%) 108 < 10!
101CFU/ml

S. aureus 7839 595.0 1,111.0 11/14 (78.57%) 108 104

S. epidermidis 870.7 624.0 1,086.0 11/13 (84.62%) 107 ND

S. marcescens 534.5 491.0 616.0 14/14 (100.0%) 109 ND

B. cereus 509.9 369.0 764.0 14/14 (100.0%) 108 ND
102CFU/ml

S. aureus 514.2 374.0 810.0 12/14 (85.71%) 108 ND

S. epidermidis 564.6 502.0 629.0 12/13 (92.31%) 107 101

S. marcescens 450.6 392.0 494.4 14/14 (100.0%) 109 ND

B. cereus 420.6 216.0 620.0 14/14 (100.0%) 109 ND

¥ 7HdE (F12 BacT/ALERT™) 295 A ENDWMFRZIWET LAY X T L EIGPOTIZ AT

5 BALRFEEBANT 5 E THERINT 2 HEETH
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Table 2 Comparison with other methods of bacterial detection system

eBDS BacT/ALERT DOX
(Pall) (bioMerieux) (DAIKIN)
Method Oz in the air COz in the blood dissolved Oz
of the sample culture bottles in the sample
Required volume 3-4ml 4-5ml 1m!
Capability/1time 1bag 60-240bags 30-180bags
Costs
instruments 1.25 24-116 1.256.0
(million Yen)
supplies 2,500 1,600 250
(Yen/bag)

D, MRS AL S N < DR T IR E; A
ELTHHINTWS., CALOMBEAZ Y —=v
BASE A LIS B I B % A U 75 R e 9 1 s
SNTBY, RIS H R &% % 2 % L RAM
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BIE IO Z b, R L S, REERD 5
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X BRI ISR A T AUE, IR BT 2 S BEAT
THbHI LIIEHRENH O ETHEELRETH S (Ta-
ble 2). K AT LMIREERVTIAT 4 v 7 8TH
D, ek EE I L THEMEK I A N TH
5. HSHOEBRTOMELY, FEVEHE I3
DR AFEEAY 10'CFU/ml L AR HUE 20 BRI LLA
WCEWHERETRIMATIRETH 5 Z LAVRS L7z, A
RESENLLTOYE, MINEE ISy 7
IVARAR Iml PUCHIRE AR AT 2R LT 2 b0k
ZZ O Y IV OBEEICE ) HIETTRETH 5.
BEEMERICB L CIIBEHERZNET 5 L VW) Ry
AT ADFEHEYSE Z T, RBIIARTEETDH 5 H565+
FENZ 3B\ TR R 3 R AR BB 2 S IS M 0 &
DM ZEIT->TWAED DY, LT LIUHETIERW
ETEEZHbH L. AFICBWTSHE, /A
TRAFII A R D& Ik & WA 5 12 d 72 o T M TR &G
DY) AT W RER Y [T 200 5 0% k%2 # L5
VERHLIDEEDNS.

M, ABRFECEE L, ELIRSSERTZETT, AE A o1k 4 Ak
FHRAECTIRBHE E LS L AR LT

ARBIFSE D —HIIE A 57 BBk W 78 e A0 6 (PESE P ek e 5
L¥27 b)Y —% A 2 ZREWREE) LU, Aty 1+
LD L OMRFNEIIL o TiTb .

X
1) AABB Bacterial Contamination Task Force Bacterial
Contamination of Platelets: Summery for clinicians on

potential management issue related to transfusion re-
cipients and blood donors. AABB, Feb 23, 2005.
2) SIS 020370 © H AR AL M SR, KGR

k2002,
3) WL EH 0607-101 : H AR+ LM AT, BRI
#k. 2006.

4) Bk, thaa s, BRHER, i i ZEERENICH e S
N MNCRIE IR D FRILEL B\ FERE L 72 RS = v
7 & AR RFEAE D EIE A OFE. BRI, 44 - 381—
385, 2003.

5) L{FH 0203-69 © H AR FAL M PR, BEIREIEH
Wk, 2002.

6) Brecher ME, Heath DG, Hay SN, et al: Evaluation of a
new generation of culture bottle using an automated
bacterial culture system for detecting nine common
contaminating organisms found in platelet components.
Transfusion, 42: 774—779, 2002.

7) McDonald CP, Rongers A, Cox M, et al: Evaluation of the
3D BacT/ALERT automated culture system for the de-
tection of microbial contamination of platelet concen-
trates. Transfus Med, 12: 303—309, 2002.

8) Holmes S, McAlister MB, Ortolano GA, et al: Enhance-
ment of a culture-based bacterial detection system
(eBDS) for platelet products based on measurement of
oxygen consumption. Transfusion, 254: 984—993, 2005.

9) McDonald CP, Pearce S, Wilkins K, et al: Pall eBDS: an
enhanced bacterial detection system for screening
platelet concentrates. Transfus Med, 15: 259—268, 2005.

10) Kawabata K, Ezuki S, Ohto H: Spike test comparing two
bacterial detection. Transfusion, 45 (supple) : 54 A, 2005.



AAmMAIERE SR 548 M35

11) LR, moemit, SAEToE, Al o o R E AR
Zeil BDS & eBDS 12 & 5 MUK IE ORI B 5 He DR
. HAREMAEAEE, 52 @ 486—492, 2006.

12) il S L7, wiE B R ETIT Al MR 2L
7o M/MEERENC 313 2 3FHOMBRI & 2 7 2 OFFHill.
H A i 27

4356, 531 35—42,2007.
13) Otsubo H, Tsuchitani E, Hoshina S, et al: Consecutive
monitoring of dissolved oxygen consumption by pox™
to evaluate bacterial contamination in platelet concen-

trates. Transfusion, 45 (supple) : 55A, 2005.

14) Stainsby D, Williamson L, Jones H, et al: 6 Years of shot

reporting-its influence on UK blood safety. Transfus
Apher Sci, 31: 123—131, 2004.

377
15) Kuehnert MJ, Roth VR, Haley NR, et al: Transfusion-

transmitted bacterial infection in the United States,
16)

1998 through 2000. Transfusion, 41: 1493—1499, 2001.
Perez P, Salmi LR, Follea G, et al: Determinants of

transfusion-associated bacterial contamination; results

of the French BACTHEM Case-Control Study. Transfu-
sion, 41: 862—872, 2001.

17) Benjamin R], Mintz PD: Bacterial detection and ex-

sion, 45: 1832—1838, 2005.
18)

tended platelet storage: the next step forward. Transfu-

B, SN ¢ MR OGS & s &k
WCIAE. i S o U B i, 27 ¢ 2—21, 2007.

CONSECUTIVE MONITORING OF DISSOLVED OXYGEN CONSUMPTION BY

DOX"™ SYSTEM TO EVALUATE BACTERIAL CONTAMINATION IN
PLATELET CONCENTRATES

Hiroko Otsubo"”, Kazunari Yamaguchi® and Yasutaka Hoshi"
"Blood Transfusion Service, Jikei University Hospital

Abstract:

by measuring oxygen potential to detect bacterial contamination in PC.

*Department of Safety Research on Blood and Biological Products, National Institute of infectious Diseases

Background: Transfusion-transmitted bacterial infection is a serious and unresolved problem. We evaluated the effi-

cacy of DOX™ (Daikin Industries) which is a commercially available system that has developed to detect a contaminated food

7.0 to 18.2 hours.

the platelet transufusion safety without increasing the medical costs.

Methods: Staphylococcus aureus, Serratia marcescens, Staphylococcus epidermidis, Bacillus cereus, Streptococcus pneumoniae,
and Propionibacterium acnes were inoculated into PC at a final concentration of approximately 10°, 10' and 10° CFU/ml.
Dissolved oxygen potential of the sample taken from each PC just after inoculation was measured consecutively.
Results: The detection rate by DOX™ system in samples inoculated with S. aureus at a concentration of 10°, 10" and 10°CFU/

ml was 28.6%, 78.6% and 85.7 %, respectively. That of S. epidermidis was 23.0%, 84.6% and 92.3%, of S. marcescens was 50.0%,
100% and 100%, and of B. cereus was 57.1%, 100% and 100%, respectively. The aerobic organisms were detected in a mean of

Conclusion: DOX™ system detected aerobic bacteria in PC within 20hours if their initial concentration was more than 10'

CFU/ml. We consider that this system can be introduced as a useful method to detect the contaminated PC, and can improve
Keywords:

Dissolved oxygen consumption, Platelet concentrates, bacterial contamination
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