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Evaluation of Automated Blood Culture System
for Body Fluids Culture Other Than Blood

Tae Yeal Choi', Jung Oak Kang1, Hyun Joo Pai’

Departments of ILaboratory Medicine, ’Internal Medicine, Hanyang University Medical School, Seoul, Korea

Background: We investigated whether culture using
an automated blood culture system enhances the re-
covery of bacteria and fungi from body fluids other
than blood when compared to conventional solid me-
dia culture methods.

Methods: A total of 734 specimens [ascites (n=457),
bile (n=5), CAPD (n=28), CSF (n=32), joint fluids (n=
165), pericardial fluid (n=17), and pleural fluid (n=30)]
were included in the study. Half of the volume of each
specimen was inoculated directly into automated blood
culture bottles (bioMeriux, Marcy-I'Etoile, France). The
remaining volume was inoculated onto conventional
solid media (sheep blood agar, chocolate agar, and
phenylethyl alcohol agar) after centrifuging at 3,000
rpm for 10 min.

Results: Clinically significant microorganisms were
isolated from 62 specimens (8.5%) by automated
blood culture and 61 specimens (8.3%) by the conven-
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tional solid media culture (kappa index: 0.81, 95% con-
fidence interval: 0.75~0.89). Contamination was ob-
served in 11 (1.8%) of the automated blood culture
specimens and 3 (0.4%) of the solid media culture
specimens. The mean turnaround times of the auto-
mated blood cultures and the conventional solid me-
dia cultures were 3.7 and 2.8 days, respectively (P<
0.0001).

Conclusion: Compared with conventional culture me-
thods, no improvement in the recovery of clinically
significant microorganisms was noted with the use of
the automated blood culture system for the culture of
body fluids other than blood. (Korean J Clin Microbiol
2011;14:13-17)

Key Words: Culture of body fluids, Automated blood cul-
ture system, Solid media culture methods
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BacT/ALERT® SN (bioMeriux, Marcy-I’Etoile, France) & §ul]
ool 27t 5 mLA BF E 2-Zd Aok 7]7] BacT/Alert
3D (bioMeriux, Durham, USA)ell A21slo] 5L 74 ulloks}edc).
2] AAIE 3,000 rppmoZ PAIEEslo] HAE Nk
%], 23 JuNA] B phenylethyl agaroll HE3taL 297k vk

4. EAIAzZ

+ AP 7] ¥|3E Kappa index (Kappa index/Agreement:
<0.00/Less than chance, 0.00~0.20/Slight, 0.21~0.40/Fair,
0.41~0.60/Moderate, 0.61~0.80/Substantial, 0.81~1.00/Almost

perfect) s AH&3H3AE

e f

A 734704 T oz 2ot 9=

T e A

o Hufjok/mA|a A Holl A ZH7] 62 (8.5%)/61 (8.3%)0] %o
AANEEE B 12 (2.6%)/11 (2.4%), BF 4 (80%)/4 (80%),

HulE Aol 6 (21.4%)/6 (21.4%), =185 3 (9%)/3 (9%), &
Akl 29 (17.6%)/30 (18.2%), Y 0 (0.0%)/0 (0.0%), S+
8 (26.7%)/7 (23.3%) 77} el= ek Ao E 29 e
A F7+ 4E BF Staphylococcus aureus, Escherichia coli,
Candida spp., Klebsella spp., Streptococcus agalactiae, Stenotro-
phomonas spp., Streptococcus Group G, Enterococcus spp. 5©]
ek e WAL AAF s AgH Al F U aAulA
ol 471 11 (1.4%)3 3 (03%) % AFsE el £.530]
o] B glrt.

Lodvto] wiekd FH AAlE FubTAo, el X
Holglow, @] &5+ Staphylococcus hominis, Staphy-
lococcus  epidermidis, Staphylococcus cohnii, Staphylococcus
capitis “50| A FH(Table 1). A5 HulFH I} ILA|uHR] ol A]
il Aze] EXE AAHo2E 24/734 33%)% oA, 7
AAMZ = 5 6/457 (1.3%), BF 0/5 (0.0%), H2HF4H 6/
28 (21.4%), XN 4/32 (12.5%), BAZH 6/165 (3.6%), A
ol 1/17 (5.9%), 52N 1/30 (3.3%)AtHTable 2). + W 7+
of] Kappa index ZAAlloll w2} 0.58 ~1.00Z vt X}ol= U2
o} AA| 7419 Kappa index+= 0.81 (95% confidence index:
0.746~0.89) & + W Troll FulF HEEoll ol Hpol7t
Atk Table 3).

ook A} BAALE Fol AehA ke AL AT
oFHol 59, AuiAHS 20| “no growth”Z A3}t Har

Table 1. Number of isolates by automatic blood culture system (BC) and solid media culture methods (SM)

Test Ascite Bile CAPD CSF JF PcF PF Total
BC/SM BC/SM BC/SM BC/SM BC/SM BC/SM BC/SM BC/SM
Clinically significant isolates
S. aureus 1/0 0/1 1/0 18/19 2/2 22/22
Streptococcus spp.* 0/1 6/7 6/8
Enterococcus spp.T 0/1 1/1 171 2/3
S. pneumoniae 1/1 1/1
Enterobacteriaceae’ 9/7 3/3 32 171 1/1 1/0 18/14
P. aeruginosa 2/3 1/0 3/3 6/5
Fungus§ 1/1 2/2 1/1 4/4
Nocardia spp. 1/1 1/1
M. abscessus 1/1 1/1
Bacteroides spp. 1/1 1/1
Subtotal 12/11 4/4 6/6 3/3 29/30 8/7 62/61
Contaminants
cNs' 1/0 3/ 2/0 3/1 1/0 1012
Gramtbacilli 1/1 1/1
Subtotal 2/1 3/1 2/0 3/1 1/0 11/3
No growth 443/445 1/1 19/21 27/29 133/134 16/17 22/23 661/670
Total 457/457 5/5 28/28 32/32 165/165 17/17 30/30 734/734

*S. pyogenes, S. agalactiae, Streptococcus B-hemolysis Group G; 'E Jaecalis, E. faecium 'E coli, K. pneumonia, E. cloacae, P. mirabilis,
S. marcescens, Aeromonas spp.; ‘Candida spp., C. neoformans; Is. epidermidis, S. capitis, S. cohnii, S. hominis.
Abbreviations: CAPD, continuous ambulatory peritoneal dialysis; CSF, cerebrospinal fluid; JF, joint fluid; PcF, pericardial fluid; PF, pleural fluid;

CNS, coagulase-negative staphylococci.
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Table 2. Discrepancy of results in automated blood culture system and solid media culture methods

Solid media
Ascite Bile CAPD CSF JF PcF PF Total
Liquid media
— + — + — + — + — + — + — + —
+ 10 4 4 0 7 5 2 3 29 4 0 0 7 1 59 17
— 2 441 0 1 1 15 1 26 2 130 1 16 0 22 7 651

Abbreviations: CAPD, continuous ambulatory peritoneal dialysis; CSF, cerebrospinal fluid; JF, joint fluid; PcF, pericardial fluid; PF, pleural fluid;

+, growth; —, no growth.

Table 3. Agreement (Kappa index)* of automated blood culture
system and solid media culture methods

Specimens (n) Kappa index .95 confidence interval

Ascite (457) 0.777 0.587~0.967
Bile (5) 1.000 1.000~1.000
CAPD (28) 0.576 0.204~0.947
CSF (32) 0.632 0.1637~1.000
Joint (165) 0.856 0.751~0.960
Pericardial (17) NC NC

Pleural (30) 0.734 0.446~1.000
Total (734) 0.814 0.736~0.891

*Kappa index/Agreement: <0.00/Less than chance, 0.00~0.20/
Slight, 0.21 ~0.40/Fair, 0.41~0.60/Moderate, 0.61~0.80/Substantial,
0.81~1.00/Almost perfect.

Abbreviation: NC, no calculation.

EIMD} o] wiokE A= AFsEAuioky
DY, AAIAHL 2.8 (SD 1.09)LE A5
E(SD 1.1¢) SA B35 9 ek(P=0.003).
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Aol ujeFoll A AR E o] &3k AsHHuiFH el A-E
S22 3, A el A7} /\la 78-F QAR el A 3] 4
2 FEE, 24, A4 Holl & 71 A2 A HES =
o]7] flste] w2 kel AAE ’S’éa 71 wiZelete]. &

J—] _\ﬂ.u]-E /HoHJ,]. ;‘d/"ou 7—];'4]‘:. 7—15(]] 1,H —;L 7], z%q oﬂ;'q]uﬂ
Aol] vk okel HAAE FHE3VH Propionibacterium spp.2} co-
agulase-negative staphylococci (CNS)7} ©] o] ulok=]tH7].

Cetin 55]<= BACTEC blood culture system (Becton Dickinson
Diagnostic Instrument System, Sparks, Md)= o]-&3}o] x4~
Holu} ghagtol s kst A3t 71| IAiA E o] &3 W
WX} Brucella spp., Streptococcus spp., Aeromonas hydrophila
= 1 Wol WAk aefu o] 59 =ollAe duet 2

she] EAISAQ 2ol S AL ehekar, wjopsl Tl Tk
L3t o 7} wets] o] A eksket. Gibb [6]2 &
EX o7} ¥Hgl Axs A dHuljolHoA] e oko] A
A% BEY 471 Qo] wAA P St sl
U, Ak o2 ool A B A ARt ZRiske
Bl go] 5~10: 1o] Az HEo] 2 ojgto] 2 i o
1] ook Ao b ek, vap 12 2 ool 2 2

= 50 mL tube 55 AH&3}F0] 3,500 rpmollA] 102 HAE2]
* "‘*PE ofe] A2l aiAlufAlel] HEshd et ‘E%% el A
e S = glom, 2 A AAZ = glo] JJﬂHH
A A8-& 7=t e}, Gibb [6] Neisseria meningitidis 3
Haemophilus influenzae 5 W90 o0&l AT = TAuA] F
AA o] wete Al Aol Al ALueh S5
ok sget,

H o] Ao A = AABo g JaA- oz 29 gl H9
wlek AsHe AF bz A oA Holsh
giich. e} ik A3k £9x o] HubrAltol 21.4%
S0 12,5% 2 Egkew, B (% B4t 13%E
Ystel, ol ukE Aol w) wHsl o) POl Bt Yt
F w950l ) 7 55} 3] gl Aoz Az, <
FAE Ao F S50} B Bk Aol o] 713 oo
BE 79 Be ool A BEE Aelo] A4S 2l
o HESHe ol o eletelel A7 wjgke AelEe
BI S S aureus, E. coli, Candia spp., K. pneumoniae, S. aga-
lactiae 0.2 Wi} WHol wE wiekel F52] Hol7} gisiek
AN A Nocardia spp.$t Mycobacterium abscessus7} Y
Aol A 29 "hel] wieEGledl A AAe 2kl |l
AFB Aol 1A A= lS EE obdel PefgkxulA) gl
ZF A ANAE T o] 2¥ "hol] wjekx]qit}. o]7lo g
Hol &z ol AdE AL Jle aAiA ] Alsol Asd
Huj o] AR e} FatA] Qkgket. i dellA d7IA
Ao ezt Azgt AL FHT ot AlHel| 4] 714 A
o] 7holo] AAH 02 FhAsls ZAle|5L, Clostridium spp.
Propionibacterium acne wijeko] Htjgte @37 Y 75
Tt geng, B ul A ol @I Aol ¢
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AElE A5 Alglstaes 3714wl 2%
gah Aol viasia AzkEo]

Dunbar 5{10]2 ===l uljokol|A] 25 Hullok-2- 6.2%,
A9 TAWIA ALE 38%2] 2AEE Lhehio] AEL
kol A eodgol Eol B adt 71k szt A Au]
S7He 2ste A2 Ba3lelo) Meredith {715 485
ofo] oMAulloF-2 CNS, Propionibacterium spp.2] 2%30] Bo
B2 HhEA] AR e} 9| ujoksto]of stofok ghrkar 319]
r;]__ }é o:]Lr'Loﬂ/qC _‘?‘_Dl—E A o_H' .‘:D]—OH };];‘_(;]I_’Fo_];ll %oﬂ/q ioé

o] Wtk AxH ez ® eoio] AR A= 37191d] Hls}

o] AFsGHuiF ol = 117102 s HufgiollA] 24
o] gkt IAuA| el A 2] Fo] Y ol Foll e &
o gEo] =& Fo| LgK1~2 A wiekd A= A o
A =4 gl AN W A FE 55 Hzsto] “no growth”E B3
375 YA o ALY 4] e FE S epi
dermidis 2] CNSE thg A7A=2 B fAskgich2-
5].

Cetin S{5]< BACTEC blood culture systems ©]-&&}o] |
oS ujokst Az} TA|IAZ 0] &} ulok HhH R} T ufokA]
Zvo] BelmAEsNulok: 9,547/ ulA] AL 38.94]
2 Rasig ok, olAe Axluere] 75 AEHuo) 7)7]
ol 7 FFE Alolar, FeulekgellA F ko] lEw
T 58 $lsto] RE=A] Aufz] ol Alcjueksteiok 517] uf
ol & 18~24A17F ¥ 285t} odAke] Aol A& “n
growth”®] 73-% IANA| ] 749 H 4 2ol Hu s &
glovt ez e] A s7HA Flckeok skieh. F ok
owa] A% ASauely 37902 el 2.89) Ho}

99 A EarE]ArkP=0.003).

*M Rell AFE Zelb] Sleto] 212 o
A FRHEAMGS AR T gort es]] Al 2510
oJ3k ek el At ghe = Qo] 7IEe] aAiA| S AHEE
FH S XS = gl Aoz A4E11,12]. 22 3
Agtolol| A Q113101 Chlamydia trachomatis [14], Mycobacte-
rium tuberculosis [15] 3! Borrelia burgdorferi [16] 52 55 72
HbA e Z3ha olaul-elo] 983 Aow RyEw 9k

AgAoz W olsle] Aol wlekolA) AFH NS
ol 83k xR A-gol F1Ee] TAIA Agrr} Follok o
Hgo] SelA glgkom], Al 2539 271, A A3t W)
A W AAu S St lick A P Asle
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HiZ: A7AHE2 P o]2]9] A|H miFol|A] Ahs HRulek who] Azt A3 widell JlolA] 7]1&2] arAluleky ot
H|zslo] §-3kA] otiy] fJsled ATl

HHH: AAH 02 73473 A (5 457, B 5, SR 28, ¥ 32, AN 165, A 17, S 30)7F B QA
of]l A-g= et 73] Ak 2 A A5E oHull 9k (bioMeriux, Marcy-I’Etoile, France)oll 4Es}33 3L, Y A]+= 3,000 rpm
ol A 104 A4l $ 7]1&] ARl AHFs3c

A} JFH g oot e vBES] ek A2 ARsE Hu ek ollA 62 (8.5%), ILAIMAIY 61 (8.3%)F W
Zto] 7} 319 cHkappa index: 0.81, 95% confidence index: 0.75~0.89). Al 2912 Az Huljoly 11 (1.8%), XLAIAH
3 (04%)°lt. At HarhA| o] AzkE As Rkt AR o] 27k 3.7, 2.89 0] FH(P=0.003).

AE: FAE ALfgE A HuoFoll A Al-gdHufeko] 7]EL] TP A e} oz o9 9l 7 WAl o] glad
o}, [ChsidAn|MEst3X] 2011;14:13-17]
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