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Evaluation of BACTEC PLUS Resin Media with The BACTEC 9240 System

Wee Gyo Lee and Yun Sik Kwak

Department of Clinical Pathology, Ajou University School of Medicine,

Suwon, Korea

Background : The rapid detection of pathogenic organisms in blood samples: is essen-
tial for the diagnosis and management of septic patients. However, patients with sus-
pected sepsis could have received an empirical antimicrobial therapy before cultures
were taken. Therefore, it is of paramount importance to increase the yield of blood cul-
tures from such patients! A new BACTEC PLUS™ Aerobic/F and PLUS™ Nnaerobic/
F(Becton Dickinson Diagnostic Instrument System, Sparks, Maryland, U.S.A.) c¢ontaining
nonionic adsorbing resin and cationic exchange resin designed for use with BACTEC
9240 blood culture system was evaluated for their improvement of the detection of mi-
croorganisms in blood culture specimens.

Methods : S. aureus(ATCC 25923) and E. colil ATCC 25922) were utilizeﬂ in this
study. Ten different antimicrobials representing a variety of categories(vahcomycin,
ciprofloxacin,” imipenem, aztreonam, gentamicin, ampicillin/sulbactam, cefazolin,jcefoxitin,
cefotaxime and ceftriaxone) were tested at achievable serum levels in BACT Eb PLUS/
F media and in Standard/F media for adsorption of antimicrobials by resins in the
media. Test medium vials were inoculated with bacterial suspensions and antimicrobials.
After inoculation the growth values of the organisms were measured with the BACTEC
9240 system.
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Results : All resin bottles containing the antimicrobials except aztreonam and standard

anaerobic bottles containing imipenem, gentamicin and ampicillin/sulbactam ' showed

growth. When resin vials examined for the growth values of the mlcroorgan1$ms the
anaerobic bottles revealed a shorter time to grow.
Conclusions : The use of BACTEC PLUS medium, instead of resin—free standard medi-

um, may neutralize the antimicrobials such as cephalosporin, quinolone or glycopeptides.

However its cost is more expensive. For cost-effectiveness, the resin medium should be

adopted in patients receiving empirical antimicrobial treatment and/or new admissions.
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PLUS wjAl= &44 F2L A% vloj24 §7
%= Z](nonionic adsorbing resin)¢} <fol2 wHF X
(cationic exchange resin)7} X35 oiglel Fi4
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1 AE slix]

#A7t LA ¢ 71E9 BACTEC Stan
dard Aerobic/Anaercbic Wi Z](Becﬁon Dickinson
Diagnostic Instrument Systems, Sparks, Maryland,
US.A)9} A7} #7198 BACTEC HLUS Aerobic/
Anaerobic #j #](Becton Dickinson Diagnostic In-
strument Systems)E A}-4-3} ). \

2. A" M2

F7A A5 AN 2E 'E‘*ri'— AHg3e S
aureus(ATCC 25923)2} E. coli( ATCC 25922)=
tryptic “soy brotholl 37Cell A 2427} wjoksle] A
ol AH&3Hod

3. @A

& # Al vancomycin(Sigma Chemical Co., St.
Louis, Mo.), ciprofloxacin(Miles, West Haven, CT,
USA), imipenem{(Merck Sharp & Dd:hme Co., Inc.,
Rahway, N.J.}, aztreonam(Dong-A iBiobech,Seoul,
Korea), gentamicin(Sigma Chemical Co., St. Louis,
Mo.), ampicillin/sulbactam(Sigma Chemical Co.,
St. Louis, Mo.), cefazolin(Sigma Chémical Co., St.
Louis, Mo.), cefoxitin(Sigma Chemical Co., St.
Lows, Mo.), cefotaxime(Sigma Chemical Co., St.
Louis, Mo.) ¥ ceftriaxone(Sigma Chemical Co.,
St. Louis, Mo.)& 7tzhe} #id gollsl %o -20TC
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Table_1. Growth _of_Eliqroorganisms in the presence of antimicrobials with or without resiﬁs

Growth of microorganism

L. . Concentration Micro-

Antimicrobials . PLUS media* Standard media
(1g/mL) organism } )
Aerobic Anaerobic Aerobic Anaerobic
Vancomycin 50 S.aureus + : e ok o
Ciprofloxacin 16 S.aureus + * Sesy —
Cefazolin 28 S.aureus + + - =
Cefoxitin 25 S.aureus + + - -
Cefotaxime 50 S.aureus + T s —
Ceftriaxone 40 S.aureus + + 5 -
Gentamicin 10 S.aureus + + - +
Ampicillin/ 8.5 S.aureus + + - +
sulbactam

Imipenem 40 S.aureus — + — +
Aztreonam 90 E.coli

* Plus media contains nonionic resin and cationic exchange resin which are known to be adsorbing

antimicrobials.

4. 4y

7zt &@@Alo) it vancomycin 50 wg/mL,
ciprofloxacin 16 gg/ml, imipenem 40 gg/mL,
aztreonam 90 gg/ml, gentamicin 10 gg/mL, am-
picillin/sulbactam 8.5 gg/mL, cefazolin 28 rg/mlL,
cefoxitin 25 gg/mL, cefotaxime 50 gg/mL %
ceftriaxone 40 g/mL ¥E7} HEE 343ty
standard ®j #x]e} PLUS w]z]de)] 0.1 mL¥ Y31
HeE E5o E¥sact. AlFE #5771 10-10°
CFU/mL7} Hx= =A{ F tryptic soy brothZ
100 <HA 3] A3le] z+ 340 (1/10% 1/10° 1/10%
1/10% 3.9 mLA gFA7F 3D WA A
Z3}9dc). BACTEC 9240c % 547t wokalwlx]
FA AE NS A FFAE W 7
YL B FAANE 7zt v HFdq =
oz Agstd

2

LAY 2o B4 off

Vancomycin, ciprofloxacin, cefazolin, cefoxitin,
cefotaxime, ceftriaxoneel] of & A= PLUS s} x| (5
714 2 71 F FAle]l A gentami-
cin®} ampicillin/sulbactamell disiAlE= F 7143

¥714- PLUS WA} ¥7]4 standard =] A
¥ F4°l d%len imipeneme] 79+ PLUSS}
standard®] 714 WA FAe By
Aztreonam®] 7Z$-= ojw3t A F F4]
o] A=A ¢k (Table 1).

2. HE Al Hlw

7 ofAlel wE ¥4 AE Az Figls 2,
PLUS ] ¢} §7]4 wixlolAl ] A&7 o] B
17.4(10.3-25.2) A|17ke 2 37|14 wiAel e 24.2
(12.5-43.9) A 7ol w3te] FoJ3tA Zatoh(p<O0.
001, independent t-test).

U

FEAY F4ANE 27T FEFoE
A gL obAE ¥ob HYF 2714 % 29
g 43 FFA A54 Ao drsd. 2
Bt WS WA Aol 24 Fer oA
& FaA AmZ s AsAste A7t 3
ded ol FFA FAE B BAY YA
o} gZA) AZel WY AA 4F WEolh 3
2 Wallis $[10]e ¢34 Fo fAIA L )
o 7E2&EL Eol7] st “Antimicrobial Re-
moval Device(ARD)"2t 3z E2l& £ 4 A&
¢ s A u ok o) Yo whek el Aol
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Fig. 1. Comparison of growth detection ume by different anumicrobials.
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EPHE $A49 FZA AGGo=H
A Welde FEFA) FEE A AFol 34
& 4 A= 3l Zelth. BACTEC PLUS #j
Yol 2 25 A7 Solded Hus B@
AHA <)ol WPF AR FZ aminoglycoside ] A
8} zo] }A3E W= FHA ol AYE I
t}. o] A& F£4 sulfonated polystyreneo &
T4 A AL F£€E A& F7Y FA¢%:
1:168) &2 WA Edslel Atk T wA
4 A& polydivinylbenzene 72 32]E 71A =
polystyrenee 2 74 ol &4 thae] FaA4A
2 wgAololA FHFAANMY wiFAded F99
ub dutx ol os Ay AYS dd. o] F
A FE&e B THoE o]FojA ged £
AL d7f Aol Eorbr)ele e 04-05
m Axolth. A9 aFd Hdtde FFA A
A ® obvzt AE wF Zl7IUeAA WA A
A FAZE HETFE Aoz A WPy
ealslo] g AE AFS wAIIAY A9
Fdgol vlo]e FE o] AT S 3o AF FAHE F
AA e 7 2371 s §H8-10]

2 AFo4 A3P{ FFA F  vancomycin,
cephalosporin A|A] ¥ quinolone A A7} &3d 7A
21 %x7b Tg9 PLUS WA & =40
Az FA7F E4UA %2 standard ul =]l 4
£ EF 7 34 ddd AeE Bol A7 AA
£ FA g8 Z¥H F3HE 7 A Ao
2 Abs.5 9] glycopeptide, cephalosporin @ quino-
lone AAE Fo Be FAe G WFAE 57
2g WAS Agste o] FHEE £ F
£ whyolzt Azt

Gentamicin® ampicillin/sulbactam®] 7ZA$-+
] £ wl A} §7 standard F71A WA GA F
Al BgEdl ol F7A wiA] EFE thiols
Aol s dFA 3 WEeR FAHHA,
=3 gentamicin® 7S£ AF AUZ Eojrto}
g7 &35 Jebd 4 9e=d gentamicin®] Ald
W 53 whgql A4 QEA 84 w54 8714
AsdAE gle d9edx 243 Aoz 7=l
t}. Carbapenem A|Al<Ql imipenem$ Z$-+ + £
Fo A F H7A dACMqL FAE R F
Aol 2% F3 &z gl thiolse 2 %3
fFuto] <tz Azl Monobactam A A <l
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aztreonam®] A% ZE wiRojX F F4lo] ¢l
of A9 FFA F3 Ads g Heg Am
Hol FF Fo anAQ F3h} FF wys 7
TFatodol & Zeo®: AAC ‘

A719 A2 £ o Y elfA] £ 5 oA
AE AHg3tE Aol 719 WAE A1LdE AR
e FAEE 59 Ao® Algsy vz 714e)
7€ wWiAE 13 2,772 4 ‘ﬂﬁ*ﬂ FA WA
L 3696902 9P 10009 Ax$ zo|rt Y=
2 2E € wjo] HEsE AuTE oA
g4 2WHE FE AAs= Y FoF WF, o4
Wy, A7 xR} Qo) FFA x5 A$S g
A8 AE, dA 4A A2E F2 B 28
A HE 9 A" 59 A ke A5 Ags=
ZAo] ZAu|H A £ o E7Aolg} Yz

T 4L 3B WA G4 AHE: Az
PLUS wjx9] 7|4 wiAoA 2] AFA|Z o] HF
17.4(10.3-25.2) A17te. 2 PLUS w2l 3714 )
Aol Ao 24.2(12.5-43.9) A7}l n]dld 25} A
Fol($<0.001) F7A iR 9] AHge] A A
9 ¥ B9 oflsl B4 74 AT9 FE:
A1Zke] s 7| Ao ® Atz

F4 7ZE A7t ulwo| A thiols®] F 3} &3}
z+2 %} gentamicin, ampicillin/sulbactam 2 imipe-
nem® 7¢ $x¢ &74E §7 Rl gentamicin
3} ampicillin/sulbactam®] #-$-+& standard J 714
Aol 9 7S Ajzte] 7bA A A9 Hst
7t AE AZE dEAAEFES AEded A
o 37} A8 999 imipenems] A= PLUS
Wl 2|9} standard wjAZke] AE AzEe] Holr} ¢l
old 478 A7t SFA 3 Aeole AF
24¢ 9T 37t 2aFE 9t Ao AsdAd.

s
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o 7l wee WE AEH FHET ¥
ot e AYF VA AR Axel WHAo]
G FEAE olul TR A4k sAvkstel F7A
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4 @A WAL $A74 TesEA g )
& 9] standard wl| ®](Aerobic and Anaerobic)e}
A7} A7+5l PLUS ] ] (Aerobic and Anaerobic)
£ A3t Al AFe S aureus(ATCC 25923)
9} E. coli( ATCC 25922)2 stgon §FA+ van-
comycin, ciprofloxacin, imipenem, aztreonam, gen-
tamicin, ampicillin/sulbactam, cefazolin, cefoxitin,
cetotaxime, ceftriaxoned dj4to 2 3dlgcl. A
uly e A|F-2 tryptic soy brothZ 10u] A 34
sle] 7 M3 EF =2 IAAME 4 ¥4
£ standard ®iA9} PLUS wjxlo] HIFslzn
BACTEC 9240°0.% wjo}3le 44 FE AjzHs &
At FFAE A T4 dAE& W F7AY
& 7t7te) wiAel HE8e] controlZ AH4-3Ach

A =

1. Ag T#F9 4] oE-Imipenem, gentamicin,
ampicillin/sulbactam, azreonam& A &3+ g7 A<l
A PLUS slA(&714 9 #F71)exe & F4
o] qldch

2. A% AZte w|Z-PLUS wj=le] 714 wi=]
Ao AEAZFE HF 174(10.3-252)A7%e =2
3714 wiA e 24.2(12.5-43.9) A1 Zkel w] &}
595k Fakth(p<0.001).

A E:4x5 x¢d PLUS A& A4
&35 AH&-5:=  cephalosporinA A, quinolone]| )|
2 vancomycing& & o2 FHRsAT 7E9
ARl 3rtoluz dutz FFAE A4
g Fok W, o]4 W A % AP o
wjok Al AH2o] AR EH, PLUS 714 wiAe &
71 iAo u|Ele] AEALE SFAAFEE2
Y714 AFET ol B4 H7A4 A7 ¥
dx 71 ez Ag ¥

g fa
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