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Comparison of detection performance of two blood culture systems for simu-

lated bacteremia specimens

CHEN Li-hua', PEI Qi*, ZHOU Jian-dang' (1. Department of Laboratory Medicine; 2. De-
partment of Pharmacy, The Third Xiangya Hospital , Central South University, Changsha
410013, China)

[Abstract] Objective To compare the detection performance of BACT/ALERT VIRTUO and BACTEC™ FX
blood culture systems for simulated bacteremia specimens. Methods This study adopted simulated blood culture,
three kinds of Gram-negative bacilli, two kinds of Gram-positive cocci, one kind of obligate anaerobe and two kinds
of candida that are frequent in blood stream infection, as well as nine tested antimicrobial agents. The BACT/
ALERT VIRTUO blood culture system with FA Plus aerobic vials (FA +) and FN Plus anaerobic vials (FN+ ), as
well as the BACTEC™ FX blood culture system with resin aerobic culture vials (AF) and hemolysin anaerobic cul-
ture vials (ANF) were compared. Detection rate and positive detection time of each microorganism were deter-
mined. The absorption rates of FA+, FN+, AF and ANF to vancomycin, meropenem and fluconazole were detec-
ted by chromatography. Results In simulated blood culture with the presence of antimicrobial agents, the positive
detection rates of culture vials of VIRTUQO system were FN + (42/50, 84. 00%)>VIRTUO FA + (30/50, 60. 00%)>
FX AF (20/50, 40. 00%). Due to the lack of antimicrobial adsorption ability, the positive detection rates of FX

ANF hemolysin anaerobic vials was 0. The median positive detection times for FA+, FN+, AF, and ANF were
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13.96, 16.22, 20. 30 hours, and >120 hours, respectively. Antimicrobial concentration test results showed that

the adsorption effect of meropenem by VIRTUO FN + anaerobic vials was obvious, and about 90% of meropenem

could be adsorbed in 2 minutes. Conclusion There are differences in the detection rate and positive detection time

between the two systems in the presence of antimicrobial agents, The BACT/ALERT VIRTUO blood culture sys-

tem is superior to the BACTEC™ FX blood culture system in detecting microorganisms.

[Key words| blood culture system; blood stream infection; simulated blood culture; antimicrobial agent; BACT/

ALERT VIRTUO; BACTEC™ FX; detection performance
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Table 1 Peak blood concentration of antimicrobial agents in clinical therapy and test concentration of antimicrobial agents in
this study
LR 259 [E73 2577 X U Y J¥E (pug/mLL) 037 ¥ (peg/mL)
e B T K ¥ 7 500 mg,q6h. IV 40 40
P20 K 35 75 1 g.q8h,1V 49 9.8
P800 it 48 5 B A 1 g.q8h.1V 49 9.8
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HHEG fili 6 BEBR 200 /1 U,q4h,1V 20 40
P 7 s JifE 55 FULFF T 500 mg,po 5 IV, q6h 49 49
oL s H AR 400~800 mg,po & IV 14 14
SR S SR 100 mg,1V,qd 10. 1 10. 1
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Table 2 MIC values and antimicrobial susceptibility results

of tested strains
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PN 7R T Ve B 0. 06~0. 25 S
PN 7R T EL A0 0. 008~0. 06 S
it 58 5 B AA T L] <0.25 S
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SEEOMWHKE  RITER 0.12~1 S
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i 553 40T KB HH 0.03~0.25 S
&R T, B e 0.25 S
S TR KR 0. 06 S
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Figure 1 Growth of tested bacterial solution on sheep blood plates
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Table 3 Positive report of blood culture vials when the tested strains are exposed to antimicrobial agents during culture (No.

of positive vials/total No. of vials [ % ])

VIRTUO BACTEC FX
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it 4¢ 5 7 A FW 0/5€0) 5/5(100) 0/5(0) 0/5€0)
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Table 4 The mean positive reporting time of blood culture vials with (test) /without (control) antimicrobial agents (Hour)
VIRTUO BACTEC FX
i3 HEGH FA+ PN+ AF ANF
KR (n=3) HH(n=5) MR (=3 KR (n=5) MR (n=3) KR (=5) HR(=3)  KRG(=5

KWBEE  UREH 8.53£0.20 NG 8.53£0.05 8.80%0.13 10.87£0. 24 NG 9.51£0.05 NG
N b AT 10.03£0,05 NG 11.13£0.05 13.14£0.29 10.95£0.26* NG 10.50£0.05 NG
MREENE £FHE 10.63£0.33 NG 11.00£0.08 12,84£0.50 11.88£0.13° NG 11.31£0.05 NG
WMAEEME SLRRE/FEHE 917061 9,280.35 9,97£0,12 10,86 20, 34" 11,41£0.19* 13,04 £0, 44 10.62£0.00 NG
MERHFE MRS/ FOH 17.80£0.78 NG NG NG 24.60£1.38 NG NG NG
SHOBHERE THEZ 13.73£0.39 13.84£0.49 16.70£0.73 18,60 £0, 46 17.36£0.14° 3798411, 67° 14.61£0, 37 NG
SHROEHRE AIER 12.87£0.41 13.32£1.09 16,60 £0,75" 16.22£0,62" 15,78 £0.43" 17.90£0.50° 13,78 £0, 43¢ NG
MixGERE  HELG 11.60£0.00 14.08£0.86 15.07£2.65 40.20£2.46 12.43+0.07 20.30" 14.20£0.54 NG
WROFE W 22.53%2,35 55.7213.89 19.27£0, 48° NG
EHMFE  EP M / / 20.870.62 23.962.26 / / 19,27£0,47° NG
HAKKE L 30.0341,27 31.84£1.03 32.73£0,24° 46.48£9.64°

pirtii s I & ¥ 88.00£13.76 85.44%6,37 / / 105.90£0. 70 NG / /
Ait 12.24(10.18,16.83) 13.96(13.45,27.40)  15,07(11.00,16.70) 16,22(12,84,23.96)  14.1(11.53,22.79)  20.3(17.90,37.98) 13.78(10.62,14.61) NG

NG R TAK.
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Figure 2 Concentrations of fluconazole, meropenem and vancomycin in FA+ , FN+ , AF and AFN blood culture vials at dif-

ferent time tested by chromatography
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