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Development of Blood Culture and Quality Improvement
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Sepsis is a common and critical illness diagnosed
via blood culture. Although a continuous blood cul-
ture monitoring system was introduced several deca-
des ago, optimal utilization and improvement of blood
culture methods has not been discussed recently.
The author describes several blood culture-related
topics including optimal blood collection procedures,
quality control indicators, prior antibiotic treatment,
delayed entry, time to detection, follow-up blood cul-
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ture, catheter-related bloodstream infection, and new
techniques to rapidly identify microorganisms. Although
rapid, automatic blood culture systems are likely to
be developed in the near future, quality improvement
should be accomplished by well-educated medical
personnel. (Ann Clin Microbiol 2013;16:153-161)

Key Words: Blood, Catheter-related infections, Culture,
Quality control, Quality improvement

A deH3.4]. 2E o] & AAE FHEIE wilg- ofe]en,
AL WS 343 o et W A7kl 08
ek 7HE FE Y A7IE L Aol AR, olufzt Aut
= 7o AElle 2 A WA bt WA g
2 B9l A HA Aol o]o] A ulZ AePel= AL >
HARH3,5] olell that 44 AR Bt A=
304 iR 1A17F Foll AFsl=5 B4 A= glofA] g% o]
off th3h A7t & v Hekslojoldt Aoz kit A4
uitedelut Fhelel st s F3te] A&H o] oJilslE
Zolle HEEA] 12417 2445 73 Aok heh3).

NUMBER OF REQUESTS
AL Bl 2-3315 AAgC3]. 139 A" [ 7+ A
o

I AIE s AshE o] milg- o5 7] wiEelth2,6,7]. WA 1
3t fJgele A Ae%ol obdAY, At 13
ZFsleka geksly] wiFo|vhs). o - o2 33] el
Aol 7ha EANY, AA| 2= 23] ADsle 497} diF-Eolr}
[9]. 33] ANES 735 23] ml3l 8.5-15.3% AIT& F7H=
AT 4 Ueh7,10]. B3k 43] DS 79 33] APl vleiA

»

Received 22 July, 2013, Revised 22 August, 2013, Accepted 22 August, 2013

Correspondence: Sunjoo Kim, Department of Laboratory Medicine, Gyeongsang National University School of Medicine, 79 Gangnam-ro, Jinju 660-702,
Korea. (Tel) 82-55-750-8239, (Fax) 82-55-762-2696, (E-mail) sjkim8239@hanmail.net

© The Korean Society of Clinical Microbiology.

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

153



154  Ann Clin Microbiol 2013;16(4):153-161

24% 3742 B A% % Jeh7, 101, A Aok oA
o} 34 Yol ofel Wl Ak Zo] A4 8] whEll
27 343] AYE FAINE olel S0, g A4 vl ol

Sephe AE TEslol & olu.
AMOUNT OF BLOOD COLLECTION

ANk k] A E A3k 7 T3k Q40
tH5,7,11,12]. e maelvt Aeg o]&3le] 7Hr AR
AN Z4E et glon, 53 wiok A Eel 22 4
Solle Ad=ks Al B Zo] Hasjr}l CLSI (Clinical
and Laboratory Standards Institute)ollA= 14 Ee]] 20-30 mLE
ANt =F BAsta YATH3), B AAANA Agshs 2
3 FHuloF Au|E AR 735 Well 10 mLAARE WS
ARSI QlofA], 20 mL HPe] sl HQlck 3k Wl 20
mLE AH&ste] 2713w F7IAHel Ak vre] da
331 A4|(sodium polyanethol sulfonate)$} 2+ 410]E5 2-33]
7hgA Aol Fu}. olufl 7AWl WA WEE v, 1 o]
fre 2718WA A B w2 e AEE T ) vl
th3,13]. 22 G718 o3t sd o] Zhazstar ARk
[14], F714W5 BE=A] Ag-2lof het 1 o] T4 W ol

A AEEA e W BRIl 714l Aut 2k
g 7357 A w7l wliEelvhe,9,12,15]. *P‘]‘ﬂ'

Ash= Zlo] A= o, -] WA= 10 mL
ANFsles AslaL ok T 97 oishE el ?H g
73 A3, 13] APk HH 7.7 mLEA A
Aol 33 3 X = 74 & & g AUCHI]. HI=F CAP (College

oA |
=

o i wju

7 EF A

of American Pathologists)oll 4] ZAFt vlel] 234, 64971 7]
o] HF NG oF 10 mLIACH8]. 3 A& A ZFo] 10 mLe

A1 20 mLE Folubd, & HE Sl 29.8-38% 7RIt
Bz gek7,16]. Bl Al w2 Aol Fadt o
e F8F FIh vk 7] whEelris, 17] Z Ao
A B 7S 7 5571 1 CFUML o|stol A, ko] R

W ASASE U 5 71wl

SKIN DISINFECTION

Holufjool| 4] 2] Aol Alebd 2 AL siAs= A
o] - ofgich. wdt FF AT G et gatAle] AL
o7 gn|&E IR 4 717He AAAIZICH 18] w
24 Adslr] A I BAESS AU sh= o] ezl §
gl i 22 WA T, ojo]A] EH|E-2Q
Z (povidone- 1od1ne AEd, wEleh = i%f}lﬂr[w] Fp|=Q
2E EX 3 FH3] vl A FA &AL 22 AdHlellA A
AU A== got Wel= Z-57F ek skARE ZhlE-Q

LA S Lalﬂ] 317 wlitell 1247k F43] 7|tk ok
stale], ZUshA &5 G} A7 e FFEo A=
ol oF Hrh w3t APAl= wheA] HY EJ SHBEE %

F

Sallok sh=tll, Ak o] S BE I 253 W 77 45,
S e 25 w3 Ae] Aol Aeehes Adi.
oln] FTBE 71 FHlelA] 24 EFs HAAU vE Asls
sfchatnl 47 23 4 57 ol felielod 240
loll SJaied, Selsler FAFF F 7V 3k Zo] 713 4
o] DEQl Staphylococcus epidermidisi“] [20,21] F &=
ol ok SH1E 283 Aol Aeekhe AL & & gk
228Xd, 2 2 & ®lF(tincture of iodine) B FHSAlo]= o
$}E(chloride peroxide) 52 A5+ FH[E- QW) ¢
&% a3} Evha deA] Qdoh3,18,22]. AA| ARt THs
oA 05% FR2EAR FHES Agela e,

302 o]tHol] wh2A| ZHL*}J_ SAEE Yo} 4850 A%

l

star glek. Poluoky e 12 o] g, IN &%
ZltkelE ok dFS o7 g} FH|E-QoEw o
v p& Bz 9o 1l _0401:/(44 _4040] gJouz Axksl
). &, o] £5AV =7k feA <,

‘F

A o] &ZAeNA A= xﬂ&ol ood=m SRS do
] = Qleh23,24].

my o X 10 ot

POSITIVE RATE

9] g Eol Y wromd Adske] A, s o] opd
= FAuokS Y& Wol ojzlsh= A& oAl & F Ak
FflollA] Bargl wpoll ojspal FHulok R EL 4.9-9.6% H
$12A41[9,21,25], CLSIoNA AAFsh= Adet A E 6-12%Ech
OF7F U Holr}. whedo] 9loA] Paluoks oF|e A5 A
A s Zol| o8k uked o oF 1oHtell dlFslA gkom, thE
Azglo|u} k5, AF wholl o3l 23tolu} Hhdo] e A5
7} titolch 1 ghol] Adstelu} 37} YEA, TF757F

ITTRET, WA 7 s oY procalci-
tonin 57}, & Fhdo|u} H|F F-o] ok H-9] 7had, d4eldt
A &7, M HEE viEeE ddSs A
[6,26] oFA7HA] P& AHet 7 %A ‘%ﬂd 8
odoHHHolz _\,]-;(-10] Ji?é}*}jr_ H],S_o]
of sli= Aol g, QA= Wk oflo e ¥
gkl ZAES AEE wH ok & A 014 g °“HH°& HE
o] Aol I AAlTFS Eidsto] o g FollA ol
At w2 s Flok 23 dRlTo] U5 EUEMEP: oF
10%01|A"E o] FAJol =g, wkof Aulol|A] oo thew
1217k o]ujel] 15k A4 ZAxtE B msfof grh{13]. L o] =
o:loHHHo]:‘,] 1;}] o] Ho]gi, _7_;‘(]9,]}_‘_ 011:]. -?(—o] ;(].a_uﬂ
PSS A F o, addA Aol we) drAE W

oZ:

o

g452 -"4‘\:‘




Sunjoo Kim : Development of Blood Culture and Quality Improvement 155

A% 5 ) wgele), Qe Fo) HE B u A
5 e 2] Y 2080, 44 Azt g

R
£
L
5
ﬂ‘
>,\l
o
ofN
fo
o
)
5]
o
a

&
iy
<
i

CONTAMINATION RATE
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CATHETER-RELATED SEPSIS
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FOLLOW-UP CULTURE
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Table 1. Indicators and suggestions for the improvement of quality in blood cultures

No. Indicators Suggestions

1 No. of requests Adults should be requested at least twice per event to detect more organisms. There is no guide-
line about the number of requests for children.

2 Blood volume The amount of blood is the most important parameter and should be 20 mL per each
venipuncture. Positive rate should be 6-12%. If it is too low, blood volume should be
monitored.

3 Skin disinfection Alcohol should be scrubbed first. Povidone-iodine should be dried out to kill the normal flora
of skin surface. Chlorohexidine or tincture of iodine may be more effective. Bottle caps should
be disinfected with alcohol rather than with povidone-iodine. Skin contamination rates should
be less than 3%.

4 Anaerobic bottle Blood should be inoculated into an aerobic bottle first, because it may detect more organisms.
Many facultative anaerobic organisms grow only in the anaerobic bottle, suggesting it should
not be omitted.

5 Delayed entry Once blood is injected to the bottles, they should be inserted to the machine within 2 h. If entry
is delayed, they could be stored at 37°C to enhance the grwoth of organisms. However, false
negative of lactose non-fermenters was reported with this prestorage condition.

6 TTD (time to detection) TTD of the blood culture system could be monitored. About 70-80% should grow within a day.

7 Pediatric sepsis Anaerobic bottle may be omitted. Blood volume should not exceed 1% of blood volume; opti-
mal range would be 1-2 mL.

8 Catheter-related bloodstream Two-hour difference of TTD between peripheral blood and catheter blood could be used to sus-

infection (CRBSI) pect CRBSI.

9 Prior antibiotic usage Prior antibiotic usage is quite common in the admitted patients. Charcoal- or resin-based media
could adsorb these antibiotics in the bottle.

10 Follow-up culture Although the benefit of a follow-up culture within a short period is not proved, many clinicians
repeatedly order blood culture. The beneficial effect of follow-up blood culture should be care-
fully considered.

11 False positive Leukocytosis is the main reason of false positive, if the automatic system functions well.

12 False negative Delayed entry is the main reason of false negative, if the automatic system functions well. Final
blind subculture to rule out false negative is not needed, when automatic blood culture system
is used.

13 CQI education Education of medical personnel concerning these issues will improve the quality of blood
culture.

14 CVR (critical value report) Early reports of Gram staining could save the septic patients. It should be reported within 1

h of flag in the instrument.
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