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Nationwide Survey of Blood Culture Protocol in Clinical
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Background: The recovery of bacteria from blood can
be affected by many factors. Standardization of blood
culture methods is important for reliability. Herein, we
aimed to investigate blood culture protocols in Korea.
Methods: We performed a multicenter survey with a
questionnaire about blood culture practices, which
was sent by email to directors and clinical physicians
in charge of clinical microbiology laboratories in May
2014. Total data from 18 participating hospitals were
analyzed to be used as current baseline data, which
is necessary to optimize blood culture protocols.

Results: Many laboratories included recommended
blood volume, which is a major factor for bacteria re-
covery rate. This varied across participating labo-
ratories. For adults, blood sampling of 10 mL was
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recommended by 10 laboratories and 20 mL was
recommended by 5 laboratories. For children who
weighed 14-36 kg and less than 14 kg, blood sam-
pling of 10 mL (n=8) and 5 mL (n=7) was recom-
mended, respectively. For neonates, less than 1 mL
was recommended by 12 laboratories.

Conclusion: Substantial variations in blood culture
protocols were seen across participating clinical mi-
crobiology laboratories. Efforts to standardize this
protocol should be undertaken. (Ann Clin Microbiol
2016;19:97-104)
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MATERIALS AND METHODS
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A General operation
Preliminary report at 48 hours after incubation

Preliminary report at the time of positive culture
Rejection of bottles with blood clots

Rejection of damaged bottles

Rejection of mislabelled bottles

ID & AST in weekends & holidays

5 day CMBCS and exclusive media
Acceptance for 24 hours

Total

RESULTS

Gluel AT el i3k o] aL(Preliminary report)
1870 713 5 ik FAY w] BaE AJfsle 7]do] 1674
(89%), 48A1ZW7HA] ApefA] Egke wll &4 ZA3E Harsl =
713ke] 1570(83%)°] A rkFig. 1A). F4743} ehullal ol o]
S 27 170(94%) 2 1671(89%) ZAAAIlA ZAA] AA 7]
To g AAA R £3skal AtkFig. 1A). 22, 84 A
AL TM(39%) HAAA AR ARIFoZ ATslaL glolck
(Fig. 1A). AT ¥F 587 A A0S 4§
ol A= Aol BalRl HAAA-L 97H(50%) A cHFig.
1A). Afol] Hoigt 18719] BE HAAANA 253+ A
(continuous monitoring blood culture system)&} Z1-& & oHuljok
W& o] &sle] 597t ik Alsllrh(Fig. 1A). 1570(83%)
HAAAL A 2417F Helulek A5 AlBslar $IGiekFig. 1A).

AR FlufjeF A A w FAEA Al S Al A
Foe AL 17H94%)9A 3L, dob FHuidE 1370
(72%) ZAAHRNA AHgskar 3IvkFig. 1B). AA 18713 FHi
wieF Azl A Zhed A Alviked Rgks A3k A8 Al A1z 7
AL FTEF dasle ol 970(50%)%ckFig. 1B). &S
o] Aekg SlEiA = 22 o 2] o] BollA] sAlol AE S
AL 110(61%) HAAANA A H ol E3Fs}9ichFig. 1B). A

o

18
15
18

B Blood sampling
Pediatric bottles for children
Aerobic & anaerobic bottles for adult
After a time interval for infectious endocarditis
Simultaneously & at separate sites for bacteremia
<1 mL blood for neonate
<5 mL blood for 14-36 kg children
10 mL blood for 14-36 kg children
20 mL blood for adults
10 mL blood for adults
Total

T T T T T 1
8 10 12 14 16 18 20

17

Fig. 1. The blood culture protocol and
procedures in 18 microbiology labo-
ratories in Korea. Abbreviations: QC,
quality control; CNS, coagulase-ne-
gative staphylococci; PEA, phenylethyl
alcohol blood agar; BA, blood agar;
AST, antimicrobial susceptibility test;

18 1D, identification; CMBCS, continuous

8 1I0 1I2 1I4 1I6 1I8 2I0 monitoring blood culture system.
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C Subculture
PEA+brucella agar for anaerobic subculture 4

PEA for anaerobic subculture

BA+MacConkey+chocolate agar for
aerobic subculture

BA+MacConkey for aerobic subculture

Total

10

18

o4
N
IS
o]

D Bacterial identification and antimicrobial susceptibility test
Only ID for anerobes
ID & AST for gram-negative bacilli
ID & AST for S. aureus/CNS in second isolation
ID & AST for all S. aureus/CNS
ID & AST for gram-positive cocci

Total

10 12 14 16 18 20

13
18

12
18

E Quality control
Monitoring of blood volume as QC
Positive rate of blood culture as QC
Culture media contamination as QC
Culture media sterility as QC
Culture media activity as QC

Total

18
10 12 14 16 18 20

11
17
18

10
18

9] 9 3] AP S 10 mLE A3Ls= 32o] 1070(56%) AL, 20
mLE A3sl= 3Lo] 570(28%)% thFig. 1B). 14-36 kg 40}
9 3] Ao g TH39%) 71FllA] 5 mL HRFS, 87Y
(44%) 713kl A 10 mLE A3l rkFig. 1B). Aote] o 3
AP | mL vgke 2 Amsl= 7]To] 1270(67%) %A ch(Fig.
1B).

A0l Jeluljok A] &ZA|Z povidone-iodineS 1270(67%) H
AoflA ALk o] F 57M(28%) WU wHEoz 77
(39%) WAL thE &5AI9} B &35k doF FHulek A] 11
M(61%) *AlA] povidone-iodines A2ttt o] F =
A2 TH(3B9%) W, ke £SAIS}E Bl AL 47H(22%)
Wlolgie) 2709 w|wk ofolollA] povidone-iodineo|tt 2%
chlorhexidine S AH&sh= 713e] 22 77H(39%)9t 87H(44%)
ot

TAREA] Folulekol|A] i FAle] FzE AF- 67H(33%)
el A= phenylethyl alcohol B iAol AlHul ksl
31, 470(22%) ¥ ollA = Brucella SHAMIA % 7181 ch(Fig.
10). Ak dfulekoll A o FAlo] 7%= 735 Al
S sto] HoHaH A2} MacConkey EHAlARE o] E-sl=

0 2 4 6

10 12 14 16 18 20 Fig. 1. Continued.

AL 1070(56%) 3132, 670(33%) AL A= 2E3l 3
2= A AgSl =S Aol 3= $AekFig. 10).

BE AT Fo] A Enterococcus spp. W Streptococcus
pheumoniae 7o akokA Q@) Escherichia coli, Klebsiella
spp. ¥ Pseudomonas aeruginosa 72 154 2T 574
¥} gtA| A RS BT AlBslivkFig. 1D). Staphylo-
coccus aureus$}t coagulase 54 Staphylococcus7} 23] o]d £
2|5l 73t A A ATEARE Al A
67M(33%)%AcH(Fig. 1D). A714 Al 1370(72%) HHAellA] ZH
T4 Al glo] #E 78R AlR¥slSick(Fig. 1D).

B Hste] AHEFE Gluelyol HEsl=AE 2
Al W2 1170(61%)3AEKFig. 1E). Ehuleke] 2583
FES A 1870(100%) BRI 1770(94%) AN 2
AlskaL QIckFig. 1E). 22}, wiA e 24 %) T4 7
ZF 1070(56%) WA} 871(44%) B4 AJs¥slich(Fig. 1E).
Poluljok GFAE-2 HTF 8.5+1.8% (6.0-14.0%)% 3L, L3 E
1.4+0.7% (0.17-2.8%)S3c}.
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DISCUSSION
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W2 S Aol A AlEe] Beli ofel 714 2.Qlel dghS stk whebd, A=Y S Gl AT 7] 914
A goiore] EE3 wheA) otk B ATE A S QAR DA Gl AR 2Aut0l

&Ho
=
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AAAGA AL i 719k Aol Bk ATAS A4 = ATl Qe AE A4S AREIE A
Wl A8F FAelddeh & 1871 WS $He 20144 59 A1Few A4l
Hup: Ao} A Foll 7 Aol 2 WUk o 2el A5 1070 WUIAE 10 mL, 57 WAl A 20 mLe] A
o3 k1l

=

< Aaslar AR, FFAITE 14-36 kgl ol=lo]l 79 87 W oA = 10 mL, 771 ®WAollA = 5 mL ofsle] P&
HAaskar 99k *WOM 735 1271 ol A 1 mL o]s}E Harsta el

4E: v HAAA I dauloke] &7)eh A3 st o7} glo] o Nuljofol] tigk FF3HE A H o] Hagk 7o
2 Agkslgdck [Ann Clin Microbiol 2016:19:97-104]
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Appendix 1. S YUY LFZALX[ [0l CH

[AAIY]

. AR HeUES EAPES): 2) HE b)) T o) THY d) o

2. 38 4 2N HAMUES BEAIES): 2) HY b) FE o) FHFY d) o
[&A]

A OIA AA S5 Svtel Deuadell thall el hlielar e ARRE AT FAA 2.

O LuHAQl 7835 a) thE F900lA] BAloll A8 b) thE F9lollA Al H4S 7o A"
O 734 Auieted: a) th2 B900llA BAloll A& b) thE F9lollA A7 7448 Far Q"
2. 3l

O A a) 14 b) 24 o) 38 d) 44 o4
[ 2ok a) 14 b) 24 o) 34 d) 44 o4
3. MUMAXISHHIE) Ao oF
A9 a) 10mL b)20 mL ¢) 30 mL d) 7[EK  mL)
[ Zok(14-36kg): a) 10 mL b) 20 mL ¢) 30 mL d) 7IEK  mL)
O ZoH1-6A): a) 1 mL b)2mL ¢)3mL d) 7Z[EK  mL)
[0 Aok a) I mL b)2mL ¢) 3mL d) 7JEK  mL)
4. I8 FAFH(EEME TI5)
O AQl: a) iodine-tincture b) FEH[=L 2 E(HEl) ¢) 2% chlorhexidine d) 7]EK )
[0 4o} a) iodine-tincture b) EH]=L2 2 =(HEF) ¢) 2% chlorhexidine d) 7]EK )
O 2704 ul2t oJo}: a) iodine-tincture b) FH|EQ @ =(HEF) ¢) 70% isopropyl alcohol d) 7IEH )
5. AAC| 25 MEHAIZE: a) 1417 b) 2417F ) 3417 d) 7]EK )
6. 37 HEIIEEEMY 715): a) 7] &5 b) &7 8 o) 32

d) spse| v} g-gaAl AL e) ZlEH )

F

Pl
OB

a
=

&

1. H{2HH: a) 771W  b) AFE3hHEH: )
2. HYX|
[0 <714: a) Soybean-casein digest broth b) brain-heart infusion c¢) 7]EK )
O 253k
3. YOl BRES EAITIS): a) s8] LA /7444 b) 389 A4 ) 4obE |
4. B2 2= a) 30°C b) 35°C ¢) 37°C d) 7IEK  °C)
5. HHT|Zt
O 5714: a) 59 b) 79 ¢) 7[EK %)
O 253} a) 59 b) 74 ¢) 7[eK %)
6. SMEMUA WHCH HHF Al
O 4714 a) 12 b) 22 ¢) 3% d) final e) AlPetA] & f) 7IEK )
O 2FE3k a) 19 b) 22 ¢) 32 d) final e) A3PslA] & f) 7]EK )
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[ZAL & 21

1.

2.

3. Y

oH[22} AIZHESME J1S) a) 2447F no growth b) 4847} no growth
c) o:lol-]u].]olz obl—l /L]X-] d) oﬂﬁ}iﬂ O‘l""’\jf
HIUHESMY JI5) a) 41932 b) SMS £AF A%

AR T o] MER FH QR d) 7]EK )

o

o

o

0x

40

0.

o ool AL ALK EEMY Jrs)

4AJH: a) Blood agar plate (BAP) b) MacConkey agar c) 7]EK )

AbAAJH: a) Phenylehtyl alcohol blood agar (PEBA) b) Kanamycin vancomycin laked blood (KVLB)
¢) Bacteroides bile esculin agar (BBE) d)7]EK )

02

O O

0

4 BEO M2 ST Y HTH LY ABAIR TN o)

qAF L FE =7 Y2
A== TF 578 T8 (Oﬂ 3 = 21}1- o]/ﬂ-

S. aureus Al Al ey
Coagulase negative Staphylococcus (CNS)

Enterococcus spp.

S. pneumoniae
viridans Streptococcus
E. coli

Klebsiella spp.
Enterobacter spp.
Salmonella spp.

P. aeruginosa
Acinetobacter spp.
Anaerobes

a9 #F

[H=EE]

1. HiX|Q] H=z|
At
Aol H. influenzae®t B. fragiliss BN I Wil 7)Aol Hsto] 597F vk E7g3t

O wiAA5%37E a) F713 Al b) 7H A3 o) AlBekA] o+

O FTAAE: a) 7138 Al b) 718 Al o) AlsEskA] o5
2. 2HE AA

O Al3Yed s a) 715 Al b) 7HE Al ) AllslAl ek

020134 Fd LFEAYe= 49 %

O 297 F5AY 719): a) Bacillus spp. b) Corynebacterium spp. c¢) Propionibacterium spp.

d) coagulase-negative Staphylococcus ) Aerococcus spp. f) Micrococcus spp.

3. 2] SHE 2Al
[ Al2Yod ¥ a) F714 A1) b) w714 A% c) A2y okt
0 20134 37 FAulede] FHEAHsh= 3 %
4. T 4z ZAl
O AJg8e i a) 714 Al b) HIB718 Al o) Al k3
020134 3¢ A% LNzt v& Algshs A4 %

oll) iAo FHE2 MEE lotrhet 3 o] HNS 5AZE wickslr, wiAl o] AL AR lotwe} g 42 F-Aika



