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Comparison of BACTEC Plus Aerobic/F Media and BacT/
Alert FA Media to Detect Bacteria in Blood Culture Bottles
Containing Peak Therapeutic Levels of Antimicrobials

Jin Young Lee, Jong Hee Hong, Miae Lee

Department of Laboratory Medicine, Ewha Womans University School of Medicine, Seoul, Korea

Background: Blood culture bottles with an antimicro-
bial removal system have been developed for patients
treated with antibiotics. This study compared the abil-
ity of BACTEC Plus Aerobic/F bottles (Becton Dickinson,
USA, BACTEC Plus) and BacT/Alert FA bottles (bio-
Merieux Vitek, France) to effectively remove antimicro-
bials.

Methods: BACTEC Plus and BacT/Alert FA bottles
were spiked with 5 mL human blood, peak therapeutic
concentrations of 9 antimicrobials and 7 type strains.
Three rounds of duplicate testing were completed per
antimicrobial/strain combination and growth control with-
out antimicrobials. The time to detection (TTD) and
recovery rates for bacteria were compared for both
systems.

Results: Overall, the BACTEC Plus and BacT/Alert
FA recovered 76% (128/168) and 34% (57/168) of
strains from test bottles, respectively. BACTEC Plus
detected all of gram-positive bacteria except S. pneu-
moniae with ampicillin and ceftriaxone, but BacT/Alert
FA detected 0~50% of gram-positive bacteria except
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E. faecalis with vancomycin and methicillin-resistant
S. aureus with oxacillin. In presence of cefepime, ce-
fotaxime, cefoxitin and ceftriaxone, BACTEC Plus de-
tected 33~100% of gram-negative bacteria, but BacT/
Alert FA did not detect gram-negative bacteria at all.
In presence of ciprofloxacin, BacT/Alert FA detected
100% of E. coli and K. pneumoniae compared with
33% of those for BACTEC Plus. Overall, TTD of BACTEC
Plus was shorter than that of BacT/Alert FA except
in detecting gram-negative bacteria with ciprofloxacin
(P<0.05).

Conclusion: BACTEC Plus Aerobic/F media contain-
ing peak therapeutic levels of antimicrobials are more
effective and faster detection of bacteria than BacT/
Alert FA media. (Korean J Clin Microbiol 2010;13:
151-156)
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tem, BACTEC Plus Aerobic/F, BacT/Alert
FA

% SIeh2). whebA, Pk R ES Fol7] Slefe] g
—g—zmok*w* NueilA & Akelo] A-gota 9o,
3}
%

N

=

A AA FAuekuiA S A3 75 ke FAE
=9 T Jde AoE HaEQr3-10]. 2k, iR o

g E7 iAol vlal ¥ T'_"Zﬂ A|A
Aol Al AA EH
73"?'8*% vk A =R
Sl @AAeH11-14].

¥ QT FwslolA o] 48R3 9 F £7 A5
Saule} oo NI F GTAL AAE 5 e 8
oBuljoluljz]9] BACTEC Plus Aerobic/F (Becton Dickinson,
Maryland, USA, BACTEC Plus) w83} BacT/Alert FA
(bioMeriuex, S.A., France) H]H-S o]l Fujol|A] dz
ALEE FTAY] AATES AP 0T vlastaat 313l
}.

151



152 Korean J Clin Microbiol 2010;13(4):151-156

-

ol Hied
=h=

[ |

Hel

2 odgollA] A3 FuldulA = BACTEC Plus #HH
3} BacT/Alert FA o]t BACTEC Plus w2 3t
A AR $AZ GEA AAE 25}0] AT, BacT/Alert
FA wi¥H 2 84 charcoals AH-&8l3ict

SoulebulA) 9] A AASEE wlmel7] Slelo] A3k
A= vancomycin, ampicillin, oxacillin, gentamicin, cipro-
floxacin, cefotaxime, cefoxitin, ceftriaxone (Sigma-Aldrich Co.,
St. Louis, MO, USA) B! cefepime (Boruyng Co., Seoul, Korea)
AL 7F tAlE HaL AT A B EEE 3 4sto] A&t
A 32 B X 8355 F vancomycin 25 £ g/mL, ampi-
cillin 47 p¢g/mL, oxacillin 230 #g/mL, gentamicin 8 #g/mL,
cefepime 79 #¢ g/mL, ciprofloxacin 4.6 ¢ g/mL, cefotaxime 102
pg/mL, cefoxitin 110 £ g/mL, ceftriaxone 145 z#g/mLZ &}
cH15].

o toll A28t FF Staphylococcus aureus ATCC 25923,
methicillin-resistant S. aureus ATCC 33591, Streptococcus pneu-
moniae ATCC 49619, Enterococcus faecalis ATCC 29212,
Escherichia coli ATCC 25922, Klebsiella pneumoniae ATCC
13883 B! Pseudomonas aeruginosa ATCC 27853 ZV2 1575 A
519y, o4 Bl FF9 methicillin-resistant S, aureus
(MRSA) 1575 E3s9let. 25 759 A 24 S
B, E faecalis ATCC 292125 ampicillin®} vancomycin 25~
A, E. coli ATCC 25922+ cefepime, cefotaxime, cefoxitin¥}
gentamicin 254, P. aeruginosa ATCC 27853 cefepime, ci-
profloxacin?} gentamicin 74 o] cl. YAH-E2] MRSAE ri-
fampin, teicoplanin, trimethoprim/sulfamethoxazole 3! vanco-
mycinol] 74101931, ciprofloxacin, clindamycin, erythromycin,
gentamicin, oxacillin B penicillin-Goll WAlo|Ae}. Z42te]
F+ 100~200 CFU/mL 59| 7olo] E| 2 & S|439y, +F
o] =S Bels}y] Sleto] FUL Bl 3 wiAol] HE
F 2447 B9k vigkstol AE4E AQeH12]. 7 FH
Al 23+ Table 101 71%313ie).

B AFe B AAIEAAS] 93] (institutional  review
board, IRB)®] 591 Wgrom, odtol] a3t Hol2 Adxt
AR 7155 wHEshe 71743 A e R 3aE F v

o
%9
o

k=)
= = .
APFL 7t7ke] doluljokol] 5 mLe] FHz} 100~200
CFU/mL %29 85 Yol 59 ¥ 557} 50~100 CFU/
mLo] 5|52 sl9jom A AN 100 pLE Yol dF

Table 1. Combinations of strain/antimicrobials used in this study

Strains Antimicrobials
S. aureus Vancomycin, oxacillin, cefoxitin
MRSA Vancomycin, oxacillin
MRSA-c Vancomycin, oxacillin
S. pneumoniae ~ Vancomycin, ampicillin, cefoxitin, ciprofloxacin
E. faecalis Vancomycin, ampicillin
E. coli Gentamicin, cefepime, ciprofloxacin,

cefotaxime, cefoxitin, ceftriaxone
K. pneumoniae  Gentamicin, cefepime, ciprofloxacin,
cefotaxime, cefoxitin, ceftriaxone

P. aeruginosa Gentamicin, cefepime, ciprofloxacin

Abbreviations: MRSA, methicillin resistant Staphylococcus aureus;
MRSA-c, clinical isolated MRSA.
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(Becton Dickinson, Maryland, USA)Z} BacT/Alert 3D (bioMeriuex,
S.A., France)ell4] 597 wiek3t 3 ¢ & of Feok 25 ATt
(time to detection, TTD)= ZA3I e} uljek oFAlQl & oluljok
A= el A Aldeleke R FES Eelsith

EAEA-S SPSS V. 16.0 (SPSS Ltd.,, USA)S o] &35t}
ook FAE HlZE wWiul o] 25 AR (McNemar’s
Chi’ test)2 3}9)3, BACTEC Plus®} BacT/Alert FA 22+ 67
of wjey A ol A% PFATFE ZHS 5Y FLT-
RS ol &3te] A& A7k Apol7} QlEA] Hlazslglen, p
Frol <0.05¢1 73 AR fogt o7} e Aew B
et

| _TI_I.

BACTEC Plus v o] H x| wlioF FA &2 81% (176/216)
o], AJET-9] wieF FHES 76% (128/168), HZT-] wl
oF QFAE-S 100% (48/48)0|t}. BacT/Alert FA vk o] A
A ok A B 49% (105/216)0] L, APT-2] vk A
2 34% (57/168), HZET-2] wlok FAES 100% (48/48)F
BACTEC Plus #l|9} 9] uljof oA Eo] =9keh(P= 0.000) (Fig.
1). Aol W& BACTEC Plus ¥l el wieF FEES
vancomycin (30/30), oxacillin (18/18), gentamicin (18/18) 2!
cefoxitin (24/24) 100%0] A3, ampicillin 66.7% (8/12), cefe-
pime 55.6% (10/18), ciprofloxacin 55.6% (10/18), cefotaxime
33.3% (4/12) ¥ ceftriaxone 33.3% (6/18)3ic}. Aol u}
£ BacT/Alert FA wo} 9] wjoF FAE-2 gentamicin 100%
(18/18), ciprofloxacin 100% (18/18), vancomycin 43.3% (13/30)
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gl oxacillin 44.4% (8/18)°]93L, ampicillin (0/12), cefepime
(0/18), cefotaxime (0/12), ceftriaxone (0/18) B! cefoxitin (0/24)
< 0% th(Fig. 2).

A7y 23k ek o] F5H AEES B, BACTEC
Plus B2 ampicillin (33%)} ceftriaxone (33%)°] E3H=
S. pneumoniaes A2+ BE I8 TS 100% A=
t}. BacT/Alert FA #1992 vancomycino] £33 E. faecalis
(100%)9} oxacilline] ZE3HE MRSA (100%)5 Al2]gk 17 <k
Aol FAEo] 0~50%0]tH(Table 2). Cefepime, cefotax-
ime, cefoxitin & ceftriaxone©] Z3+=] BACTEC Plus w2
a8 SATY FAES 33~100%0)9 o), GFA) £33
BacT/Alert FA Wleb#e 3% SA17¢ B Zaiieh
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Fig. 1. Overall recovery rates from growth controls and test bottles
for the BACTEC Plus and BacT/Alert FA system.

Ciprofloxacin®] Z3H#l BacT/Alert FA ¥loFH 2 E coli®} K.
pneumoniaell A 100% YA &5 B2, BACTEC Plus HloF
W2 33%2] JAES HYI, P. aeruginosa= T W B+
100%2] kA& H v} Gentamicino] E&HE 7% F wlok
W 2% E coli, K. pneumoniae B P. aeruginosa®] wl|%kol|A]
100%2] %A E-S HItKTable 3).
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Fig. 2. Overall recovery rates of organisms in BACTEC Plus
Aecrobic/F and BacT/Alert FA bottles containing antimicrobials.

Table 2. Recovery rates (%) and time to detection (mean+SD) of gram-positive bacteria for BACTEC Plus and BacT/Alert FA at each

antimicrobials

No. (%) of growth positive bottles

Antimicrobials S. aureus MRSA

MRSA-c

S. pneumoniae E. faecalis

BACTEC BacT/Alert BACTEC BacT/Alert

BACTEC BacT/Alert

BACTEC BacT/Alert BACTEC BacT/Alert

VAN N (RR) 6 (100) 2 (33) 6 (100) 1 (17) 6 (100) 3 (50) 6 (100) 1(17) 6 (100) 6 (100)
TID 14714 181432 36827 50.1£0.0  17.8t14 22.142.6 162414 135500  11.4402% 13.2+0.7*
AMP RR NT NT NT NT NT 2 (33) 0 (0) 6 (100) 0 (0)
TTD NT NT NT NT NT 63.840.2 No growth 14.1£1.9 No growth
OXA N (RR) 6 (100) 0 (0) 6 (100) 2 (33) 6 (100) 6 (100) NT NT NT NT
TTD  21.943.1 No growth  39.8474 345519  18.144.3% 24242.7% NT NT NT NT
FOX N (RR) 6 (100) 0 (0) NT NT NT 6 (100) 0 (0) NT NT
TTD 14.940.6 No growth NT NT NT 11.940.9 No growth NT NT
CRO N (RR) NT NT NT NT NT 2 (33) 0 (0%) NT NT
TTD NT NT NT NT NT 64.5+0.0 No growth NT NT
ctl N (RR) 6 (100.0) 6 (100.0) 6 (100.0) 6 (100.0) 6 (100) 6 (100) 6 (100) 6 (100) 6 (100) 6 (100)
TID  12.140.5% 13.2+0.5% 3254347 300+1.47  14.8£147 155+1.87  104+0.5% 12.3+0.6%  10.8£0.7% 13.5+0.5*

*P<0.05; T P=0.05.

Abbreviations: BACTEC, BACTEC Plus Aerobic/F; BacT/Alert, Bact/Alert FA; VAN, vancomycin; AMP, ampicillin, OXA, oxacillin; FOX,
cefoxitin; CRO, ceftriaxone; Ctrl, control; MRSA, methicillin resistence S. aureus; MRSA-c, clinical isolate of MRSA; N, number of growth
positive bottles; RR, recovery rate; TTD, time to detection (hours); NT, not tested.
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Table 3. Recovery rates (%) and time to detection (meantSD) of gram-negative bacteria for BACTEC Plus and BacT/Alert FA at each

antimicrobials
No. (%) of growth positive bottles
Antimicrobials E. coli K. pneumoniae P. aeruginosa
BACTEC BacT/Alert BACTEC BacT/Alert BACTEC BacT/Alert
Gentamicin N (RR) 6 (100) 6 (100) 6 (100) 6 (100) 6 (100) 6 (100)
TTD 10.7+0.3* 11.6+0.1* 10.6+0.3* 12.0+0.2* 14.0+0.9* 15.120.7*
Cefepime N (RR) 2 (33) 0 (0) 2 (33) 0 (0) 6 (100) 0 (0)
TTD 39.8+0.6 No growth 40.0£0.4 No growth 24.9+6.4 No growth
Ciprofloxacin N (RR) 2 (33%) 6 (100%) 2 (33) 6 (100) 6 (100) 6 (100)
TTD 39.740.5 13.6+1.1 39.540.2 12.3£0.4 21.6£11.6" 15.240.7"
Cefotaxime N (RR) 2 (33) 0 (0) 2 (33) 0 (0) NT NT
TTD 39.2+0.2 No growth 39.4+0.5 No growth NT NT
Cefoxitin N (RR) 6 (100) 0 (0) 6 (100) 0 (0) NT NT
TTD 10.5+0.8 No growth 10.6£0.3 No growth NT NT
Ceftriaxone N (RR) 2 (33) 0 (0) 2 (33) 0 (0) NT NT
TTD 39.440.5 No growth 40.4+0.3 No growth NT NT
Control N (RR) 6 (100) 6 (100) 6 (100) 6 (100) 6 (100) 6 (100)
TTD 10.7+0.2* 11.7+0.1* 10.4+0.4* 12.0+0.3* 13.9+1.47 15.240.5"

*P<0.05; TP=0.05.

Abbreviations: BACTEC, BACTEC Plus Aerobic/F; BacT/Alert, Bact/Alert FA; N, number of growth positive bottles; RR, recovery rate; TTD,

time to detection (hours); NT, not tested.

9JcH(Table 2, 3).

BACTEC Plus o} 7} BacT/Alert FA wljokol|A 25F 2}
2k A% 13 A7+ v 28kdE wll, vancomycin} E. faecalis,
oxacillin®} 9-4-£2] MRSA, gentamicin?} E. coli, gentamicin
I K pneumomae ] gentamicin¥} P. aeruginosa®] A/
T Z3ollA HEAIZHS BACTEC Plus #f¥d o] BacT/Alert
FA vk Hr} SAH g foaiA] whgheh(P<0.05). Cipro-
floxacin@} P. aeruginosa®l A EAF 2§28 2}
o]7} Ik (P=0.05). =72 A% A7 BACTEC Plus #H
ool S. aureus, S. pneumoniae, E. faecalis, E. coliSt K. pneu-
moniae W% A] BacT/Alert FA wjo} H o} SAH o2 {23}
Al wkgkovj(P<0.05), MRSA, 9422 MRSA % P. aerugi-
nosa= EAR o2 G238t xo]7t ST P>0.05)(Table 2, 3).
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NuljokS sk A17190 19801l FHlollA 19901l ZHE7EA]
7.2~8.6%°19131[16,17], 19901 Tl FHE o] F A-5-3} FH ulf
03:713‘ o]_e_ﬂ_u:]/q o:loﬂHHO]: o(;:/HE S 8.6~10.5%°]|%) UP[IS
19]. = ¥ 2005 Bact/Alert 3D AH]Z 0]-8-3} 34| zﬂﬂ =
oHuflolrg el BacT/Alert FANS %7 wijA|9} Zro] A-8319
uff Pouok A EY 14.1%0]cH20]. FAuig A5 l
19901d el Zznkel] vlal 19901dt] FHE o] % 253} & njolr]
 ARgslHA Frrelelar, o 3 Al AlAAE 23k o

o,

el & g0 2H Heluop ofaFol F T obaivt
1 A7Feh20L
Al A eoyst E7 deiohy S uad 4T

oA, UntH o & gt A|A HujFgo] v 3t o g
H a5 Reh3-10]. BHAE o] &sto] GtA| A A FHuok
H o] BacT/Alert FAN} 35+ doluljelri el BacT/Alert Standard
b odoll A 499709] kA A F 289 (57 9%)
N7} e el A B ARk, 62 (124%) M E5 sk
oA 148 (29.7%)70E A A7 oﬂonuuokuwlxm A%
kL solek8]. et S gAtollA] A H 1,047719] &
A A FollA 240 (23%) M= FAl A7 ekl BacT/
Alert FANOIARE o}Alolglar, 73 (1% EF skl
BacT/Alert Standardol| 411t @43 019 eH9]. dhtAl| A7 Eilul
%] BACTEC Plus Aerobic/Fe} 23sto] 7|14 AldHE
< 93k HA 9 =3+e Z7| 3l Al AA DAujokHQl
BACTEC Plus Anaerobic/F&t EF golluljeldel BACTEC
standard Anaerobic/FE B] 28 droll 4] 12,257709] ZA| Sol|
A 461 (3.8%)NE T wFH A B HAZEE 9L, 278 (2.2%)
7V BACTEC Plus Anaerobic/Foll4] 79 (0.6%)7N+= BACTEC
standard Anaerobic/FollA] wljek=]o] Al A7 wlijkHo] ¢
e Alte AEE 5 3ddeh10]
Al AAAZE 23 Hluol o] Froll whE vl <l
T2 AR 11-14]. Y7HNE o]-8-3k] BACTEC Plus Aerobic/
Fe} BacT/Alert Aerobic FANS H| 28l edTlol|A] A& &

AlgHE Zpol= 91301, Enterobacteriaceae$t P. aeruginosa=

aerobicg H] gl
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BacT/Alert FANo] kAl & 31, staphylococcit= BACTEC
Plus Aerobic/FollA] oFAdEo] =9kcha slgiuh11].

A A|A dHufekd el BACTEC Plus Aerobic/F&F BacT/
Alert FA®] A3 44 1] 3= BACTEC Plus Aerobic/F2} BacT/
Alert FAS] AA| 52 27 95.1%9) 43.1%01913L, A3

o] 3£k

9] SRR B-L 7H7k 93.4%9} 25.1%0|9)3L, 31X BB 50 °oLiL
A7) Z3k= Adge] ok 5L 7+ 91.1%9) 11.1%E BACTEC

Plus Aerobic/F7} B $-3ticH12]. Fx X 5557} £
BACTEC Plus ¥} 7} BacT/Alert FA #|oF-& n]dk B of
TollA AA| FES 7H7F 81.5%9) 48.6%0193L, AT
FEE 77.2%%} 334%2 9] ATt vPZIAE BACTEC
Plus?] g Eo] ¥ &9k} ol 7|E A9 A FAES
A A gEEet T N gt TE G, B dTE 3
3 X g5 Eoll At Aes}d o™ cefepime, ceftriaxone, vanco-
mycine 2 479 HIXEFET} 7]E AFE SS9k 7]
£ Q7o FRRTA 2ol k7] vhizell b4 ol Hol 7}
e Aoz Ak el A8 Hole ol el 4T
10 mLo]3L ¥ d4= 5 mLE 030“% sk 03
og xgﬂgnq Holujjokdy A zA}ol| A
8~10 mLoE vHz]of] &3 A '/]/Hl 5 747}l
9 % Aog A7tEe),
gtA| A7 Deluljelrd Q] BACTEC Plus Aerobic/F2} BACTEC
Plus Anaerobic/FE A-&-3F g ofujek7] BACTEC 92403}
BacT/Alert FAN aerobic®} BacT/Alert anaerobice AR8-3k
BacT/Alert 3D9] H]izol|A] 13%-9] T FollA] 12709] F50]
BACTEC 9240014 EAA o2 o] we| A%591, B3 5
epidermidis®} yeastE T] "Wre] ZZ¥ Ackal sF3ivH13].
BACTEC Plus Aerobic Bl 3} BacT/Alert FAN uljokH] ]
Hlaol|A] 2A] X 8 =] wel 2SeA SAE 38 FH
vjek A] BacT/Alert FAN HjeH 2t} BACTEC Plus Aerobic
ujoki o] 73 A|7te] T Wlgky gentamicin, ciprofloxacin}
trimethoprim/sulfamethoxazole-s ZE3Fg SolulloF A] F uljok
W 25 d3P8oe|9l o vancomycino] FE3FE EoHuljok A
BacT/Alert FAN v} 2} BACTEC Plus ¥l o] v &3}k
ZHo|rkar sllrh14]. £ Aol A] gentamicino] 3+ 7§
BACTEC Plus®} BacT/Alert FA wiod 5 Z3pzlo]la,
vancomycin 2 cefepime, cefotaxime, cefoxitin, ceftriaxone &
W} 2hehA| 3-F A7 £35S BACTEC Plus #iekH o] T
a3 o]l o} ciprofloxacine] E3% 7397+ BacT/Aelrt FA
kg o] Azt o|giet. 71 7= BACTEC Plus ok ot
BacT/Alert FAN ol B35 HAX E55(0.5 £gmL)9 ci-
profloxacing E33t 79 30|l =, ¥ A= X
BEE54.6 ngmlL)ys E33F 7 BacT/Alert FA7} o] 2314
o2 YehA gatAl| w57 th27] widell A vlad o=
glom H3 X855 E FE3 ciprofloxacing ¥ 28k 157}

to rlo X ;0 r
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Hi Azsk9 YHKE ZERUSH TN BACTEC Plus
Aerobic/F HjQ1 BacT/Alert FA H|QHO| N7 HZES H|d

OfSfoiRiTHEtm o|SRSTyer

HiE: Al X85 w2 A0 Al el Al AlA A widgo] MEE ek B AT Al AlA
] oHufjok] o] BACTEC Plus Aerobic/F (Becton Dickinson, USA, BACTEC Plus)®} BacT/Alert FA (bioMerieux Vitek, France)
o] A AA g vlaslict

t: BACTEC Plus®} BacT/Alert FA vlje}Hol] o 5 mLE FY4stx, Hax 5559 A 957} 759 575
48] methicillin-resistant Staphylococcus aureus 155 AZs ). dA/FF 2345 27 2719 ullekl ol HE
13 o] & 33] Hhgelly 2T 593t o E 3t HEY $ JAAET P& AlZHtime to detection, TTD)E
At

Zi}: BACTEC Plus®} BacT/Alert FA v o] x| FAJ B Z2H2 76% (128/168)2F 34% (57/168)01%tt. BACTEC Plus
No¥Holl A ampicillin?} ceftriaxone®] E3FE S, pneumoniaes A2t BE 17k kAol 7AEE]9 o} BacT/Alert FA
vl el of| A = vancomycine| E3FE E. faecalis®} oxacillino] E3HE MRSAE AlLlstal 0~50%2] 5t kAol HEF]
9T}, Cefepime, cefotaxime, cefoxitin 3! ceftriaxone s E¢Hel 23 S-A413F2] 9k E-2 BACTEC Plus Bl ollA] 33~100%
0]91 31, BacT/Alert FA vloFH-2 55 S-Ao|glt). Ciprofloxacin®| E3HE E coli®}t K. pneumoniae®] 9452 BacT/Alert
FA ek oll A 100%2]$132, BACTEC Plus #HSFE-2 33%0]glth. ah#Al/F3H F 7HE A7+ ciprofloxacine] E3Hs
a5 SAT wokE Al2lstar BACTEC Plus v o] BacT/Alert FA vioFH Yo} o k).

AE: HA3X 555l dHAIE E8E a2 BACTEC Plus i o] BacT/Alert FA vle R} o] &31&o|x
wke Al 5 AEsigict (iAol =stE]X| 2010:13:151-156]
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