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Trends in Five-year Blood Cultures of Patients at a
University Hospital (2003 ~2007)

So Young Kim, Gayoung Lim, Min Jin Kim, Jin Tae Suh, Hee Joo Lee

Department of Laboratory Medicine, School of Medicine, Kyung Hee University, Seoul, Korea

Background: Blood culture is the definitive method
for the diagnosis and treatment of bacteremia and
fungemia. Analysis of blood cultures positive for
pathogenic species and trends in antimicrobial sus-
ceptibility can help delineate appropriate and ex-
perimental treatment strategies. In this study, we in-
vestigated the incidence of pathogenic species and
trends in antimicrobial susceptibility in blood cultures
collected from 2003 to 2007 to help clinicians to de-
termine the best methods of diagnosis and treatment.
Changes between previously published analyses and
this study were also investigated.

Methods: Five-year blood culture results obtained at
Kyung Hee University Hospital between 2003 and
2007 were analyzed to determine the bacterial and
fungal species present and the antimicrobial suscept-
ibility of the isolates. Antimicrobial susceptibility was
tested by the broth microdilution method and the
CLSI disk diffusion method.
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Results: Among the 66,437 blood cultures, 5,645
were positive. Of the positive blood cultures, 59.8%
were positive for aerobic and facultative anaerobic
gram-positive cocci. Coagulase-negative staphyloco-
cci (CoNS) were frequently isolated. The numbers of
anaerobic species and fungi decreased over the
years.

Conclusion: CoNS were the microorganisms most
commonly isolated from blood cultures at Kyung Hee
University Hospital. The number of cultures positive
for fungi was higher than that reported in previous
studies, but the absolute isolation rate over five
years decreased. Anaerobic species were much less
frequently isolated than reported for other hospitals.
(Korean J Clin Microbiol 2009;12:163-168)
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ceptibility
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71530 A4 919 a0z BAeich BU% A0
e} ATHe P 1902 5191, wjopA) 7ol BAIle]
Aa1Fo] JolshAl £330 A1k FTA 454 Ak b2
A% 2A7ke) QT A A4 ARE SAAE el
.

BACTEC PLUS AEROBIC/F Medium (BD, Franklin Lakes,
NJ, USA) wiA S AH8-sl3iar, Q1] 4714 Aldtalde S1st
o] Blood Culture-B (Hanil Komed, Seoul, Korea) *lA| & A&
stk ko] Woll AmES 5~10 mL HEsIek 4ol
749 Am¥ 1~5 mLE BD BACTEC PEDS PLUS /F Culture
Vialoll HEei5ler. S} e IR 24 2ol 7
A AFEQ, A5G 3 2~347F oll BACTEC 9240 sys-
tem (BD, Sparks, MD, USA)ell o] 54 F<F 35°CollA] vioks}
ek 20051 7€ HE]E BACTEC 9120 system (BD, Sparks,
MD, USA)= &7 A-&sklet. wllg oFA AZe 102ne} 2
QVsio] of4 AB7E ke Adiilokelo] a3t o34, FE B
4 9 Al A AaE AAERI Al 82 1%
Az Askebd W 58 ol &3kl 2000 497
Vitek T system (bioMerieux, Marcy I’Etoile, France)& ©o]-83t
Aspebd EAHS A8l o]EZE Microscan LabPro
(Dade Behring, West Sacramento, CA, USA)E o|£3}t}.
20061 597HA= Qo wel API 20NE system, API 20E
system (Analytab Products Inc. Plainview, NY) 574 kitg H=%
Ao o] gairt. Al 4 AAE 20064 4L7HA=
Vitek T system (bioMerieux, Marcy I’Etoile, France)& ©o]-83t
A ul 2] 3] A (v 23] AR o= AAEIGAL o] $-2F Micro-
scan LabPro (Dade Behring, West Sacramento, CA, USA)E- o]
L5133}, Streptococeus spp., Bacillus spp. 2 Corynebacterium
spp.2] Al 24 A= Clinical and Laboratory Standards

Table 1. Groups of bacteria and fungi isolated by year

Institute (CLSI)®] X7 tla= abdol] ule} Algsod (3],
G wiA| &, VA FE
Muller-Hinton ¥{Z|(BBL)E AH-&3}%ct.

Ao e ol AlgS AAlste] FAolH Candida
albicans®. R385, UYWA=  Sabouraud-dextrose agar
(SDA) uiA|of|A] H & 45:7F wFsto] EAslolct. Ao 3
TA 24 A AlRskAl okt

WA 3= Streptococcus spp.<
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20034 193E] 20079 1297474 513 59k & 66,4377 412
Gohulloko] <JZ=|Qar o] F 5,64577(8.5%)7} FAdel e
o, FoluloF oF4 A 3,303 0|k FA A F 27
A ATte] 3,1648(95.8%)0l1A E2lH S, o] T 2% ¥ T
ol 1,976, 23k 54 7hde] 1,0957elA =it 1
ole] Al 937l = ek |74 Al 178(0.03%)
of| 4], ZT-L 1369 (4.1%)0l14] Zel= gtk Table 1).

Coagulase negative staphylococci (CoNS)7} A Al¢<]
35.0%% 7P Woka, R0 & Escherichia coli7} 15.6%% &
o] Fe|=|ch(Table 2). 15 ¥4 T F CoNSE A<l
Staphylococcus aureus, enterococci, Streptococcus pneumoniae,
@ -hemolytic streptococci =22 ZZEE| K Table 2).

aZ SA 7+ FoAE E coliv} 516%0l14] Helglo] 74
Wk O oS0 2= Klebsiella pneumoniae, Enterobacter
Spp., Serratia marcenscens 2% BrSktH(Table 2). EEF H]
g a8 84 7HF Zoll= Pseudomonas aeruginosa?}t 717k
k31, Acinetobacter baumannii, Burkholderia cepacia 2.2
Yth(Table 2).
74 AT 1% kA Q) Clostridium perfiingens 1]
k.

2 136904 B2, o] 5 C. albicans7} 55930l A

o}
v

et 30,

7

32,
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“
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N. of positive patients according to years

Organisms

2003 ~2007 1986 ~1996
2003 2004 2005 2006 2007 Total (%) Total (%)

Aerobic and facultative
G (+) cocci 326 350 454 449 397 1,976 (59.82) 1,494 (42.0)
G (—) cocci 1 0 1 3 0 5 (0.09) 1 (<1
G (+) bacilli 15 19 29 16 11 90 (2.72) 62 (1.7)
G (—) bacilli 176 198 263 305 153 1,095 (33.15) 1,380 (38.8)
Anaerobic 0 0 0 1 0 1 (0.03) 31 (0.9)
Fungi 17 14 27 41 37 136 (4.12) 127 (3.6)
Total 518 567 747 774 561 3,303 (100.0) 3,559 (100)
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Table 2. Annual isolation of significant bacterial pathogens

Positive patients (%) according to years

Organisms 2003~2007  1986~1996
2003 2004 2005 2006 2007 Total (%) Total (%)
Staphylococcus aureus 73 (14.09) 93 (16.40) 79 (10.58) 135 (17.44) 50 (8.91) 430 (13.58) 530 (34.0)
Staphylococcus, coagulase negative 185 (35.71) 182 (32.10) 277 (37.08) 214 (27.65) 301 (53.65) 1,159 (36.60) 625 (40.1)
Streptococcus pneumoniae 8 (1.54) 13 (2.29) 4 (0.54) 5 (0.65) 8 (143) 38 (2.00) 61 (3.9)
@ -hemolytic Streptococcus 7 (1.35) 9 (1.59) 8 (1.07) 8 (1.07) 6 (1.07) 38 (2.00) 96 (6.2)
B -hemolytic Streptococcus 2 (0.39) 5 (0.88) 1 (0.13) 1 (0.13) 0 (0) 9 (0.28) NA
Enterococcus faecalis 10 (1.93) 16 (2.82) 20 (2.68) 21 2.71) 5 (0.89) 72 (2.27) NA
Enterococcus faecium 18 (3.47) 10 (1.76) 25 (3.35) 34 (4.39) 8 (1.43) 95 (3.00) NA
Escherichia coli 81 (15.64) 100 (17.64) 106 (14.19) 154 (19.90) 75 (13.37) 516 (16.30) 782 (55.0)
Salmonella typhi 1 (0.19) 1 (0.18) 1 (0.13) 2 (0.26) 1 (0.18) 6 (0.19) 69 (4.9)
Klebsiella pneumoniae 24 (4.63) 43 (7.58) 56 (7.50) 39 (5.04) 23 (4.10) 185 (5.84) 197 (13.9)
Enterobacter spp. 8 (1.54) 8 (141) 20 (2.68) 16 (2.07) 6 (1.07) 58 (1.83) 77 (5.4)
Serratia marcescens 4 (0.77) 3 (0.53) 5 (0.67) 8 (1.03) 1 (0.18) 21 (0.66) NA
Proteus spp. 2 (0.39) 1 (0.18) 2 (0.27) 8 (1.03) 4 (0.71) 17 (0.54) NA
Pseudomonas aeruginosa 13 (2.51) 9 (1.59) 14 (1.87) 15 (1.94) 11 (1.96) 62 (1.96) 145 (34.3)
Burkholderia cepacia 5 (0.97) 4 (0.71) 2 (0.27) 13 (1.68) 3 (0.53) 27 (0.85) 75 (17.7)
Total 518 (100.0) 567 (100.0) 747 (100.0) 774 (100.0) 561 (100.0) 3,167 (100.0) 3,559 (100.0)

Abbreviation: NA, not available.

Table 3. Species of fungi isolated

N. of positive patients

Organisms 2003 ~2007 1986~1996
Total (%) Total (%)
Candida albicans 55 (40.44) 61 (48.0)
Candida tropicalis 47 (34.56) 21 (16.5)
Candida parapsilosis 12 (8.82) 22 (17.3)
Candida glabrata 15 (11.03) 8 (6.3)
Others 7 (5.15) 15 (11.8)
Total 136 (100.0) 127 (100.0)

Eel=lo] 7 @l 1 9] Candida tropicalis7} 479,
Candida glabrata?} 159, Candida parasilosis7} 12780114 £-g
=9 cH(Table 3).

2. Y NZ 22| HiE M3}

A= AlTe] 8- TEHEE Hke] Xo| & Holx gtk
S. pneumoniae= 200730l V3193 @ -, B-hemolytic strep-
tococcit 20044 o]& Zhazslhe kAFS Hdrh CoNse| He]
U5 200600 Hlste] 2007'd0ll D53] F7kshe Fde 2
HH S aureus 2007\l 48] 24381 cH(Table 2).

3. EFH 25N A 20

Zy FE£9] gA ZAS B S awreus?) meticillinel] o]
B YIS 2003101] 56.2% (41/73), 2007011 68.0% (34/50)
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Fig. 1. Trends in antimicrobial resistances (%) of E. coli, K
pneumoniae, S. aureus and E. faecium. Abbreviations: CXT R,
cefotaxim-resistant; MET R, methicillin- resistant; VAN R,
vancomycin-resistant.

WAE-E 2003101l 5.6% (1/18), 200410l 40.0% (4/10), 2007
ol 25.0% (2/8)A3L, K. pneumoniae®] cefotaximeol] tgt f
AE-2 2003 0l] 29.2% (7/24), 2006 l] 10.3% (4/39), 2007
ol 13.0% (3/23) Yelkoew, E coli®] cefotaxime WA &2
20041l 8.0% (8/100), 2005\ 19.8%, 200611l 16.2%
(25/154), 20071l 13.3% (10/75)2 27 VEbdrh(Fig. 1).
P, aeruginosa®] imipenemel] tgk WAE-2 2003\d0ll 7.7%
(1/13), 20079dol= 36.4% (411)P3L, A. baumannii®] imipe-
nemel] tgk WAE-S 200510 57.1% (4/7), 200611l 20.0%
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(1/5), 20073V 57.1% /DR

200315E] 200713714 5137k2] Azk HAulok FAES
A 11dzke] dRulok FAE R} A5sllrh2). duek
A Qg s 3A STk, A 71 AT 54 71E
o] Wik o' Qlale] AT Hzo| A A&l Aaiizl
t}.

B el FA stAellA A Ee RelEE AT
CoNSe|lth AF7HA CoNSE 7|3|7dFo s 4 gu
Hel7lsol st 3t I=AXE 4RI kel A
CoNS 2 #83olu AdFS 4o & ok e} A
ARl WY 75 7H A LotellAlA EElH A Sl
5 Ao 2HE 035G THeAE SiEd] aeslof
gheH4]. CoNSE Al9lslals E. coli7} Tol &= o) 3}
A 1147Ee] A A H} ok Eol sle3l Zlow vebga
[2], ol& ] o} BarollA] =4 A EHL U FXo]
tH5,6]. S. pneumoniae®} @ -hemolytic streptococciv 7 Ak
29} v]|5=gk oA ES Hol 99t} Enterococcie A Kk
FAEl FEIAE, T 59 B FolE B At 8t
2hs uhEshy A8 5 FAIskAL A9k K preumoniae
= HA% vt FAES BRI, 20051 o] $HE el
o] s}2kslar 9JQic}. Enterobacter spp. = tFE et B
o} w3k R ES v em[5], 104 Akeks ok 3t
Fds UetHIILL. S ophid] 17t 2HAE} A8 748
A, o] AL v e Akt dX|sicHs,6].

A7 Aol o3t FEFL g4 Zazsle] #A 1147k
o] 2AbelAE 0.87% B2 FEES VR bl vl 2T 5
A7ke] A A= A Eo] 0.03%Z C. perfringens 195 K
=] Gk kol A P74 Al S ES Al wet
theFsiAl Bare] s glont B FAELD the T el
Hj3l] s S Fme Kol qldeks.6]. 8714 Al g
A2 v AlFH Sl s E A5 B Be Al
o] H e EAo] e Zo] ol umE, "hEow g}
ol Sl& Aolle d714 Al Zelulgo] Yol Zle
2 oA

Zgtol] ogt FHFL S7FskAL o™ C albicans7} ZA|
AT F 40.4%2 E2l=lo] - Ea g3 fARE A& Hol
A}, C. tropicalis 34.6%%E T thE QAFHr} =2 Hl&&
Kol e} C albicansE ALJE & AFE9] vlEE SV}
sl FAllell glowm, AA A WellA XA|eh= vlEE ok
ATEde ohe FeE YeheH7,8]. Al 3t FEF
< 37k A e HYHEE O FF 37} ekt £4
Uellle A2 484 JEd[7], ol Ao W A&,

ofN

o o

o
ogk

AFA ] AE BE 9 A SAEE7) oh27] wifol
H[7-9], ¥ A9 A% o] Hdsls HOoE o AXIct

S. aureus T+ HEE B-lactamaseS AYAsto] penicillin
Goll WAS YeblE=t, methicillindll thgk HAELS 3A 11
W7ke] QdFE U53] Al ol 9 3] SR
Il WA W zhedo] Aukel= AEE WA Eol Assily] ol
Lo E oAk 2 Te] vhE ATollA = MRSAE 60%
ol4o g W% 3 9It}5,10,11]. MRSAE F 23t AT
o7 Aaderys s s, o8 A AdE 71+ T
E T Yom, Av AR e 98 A 9 Ak &
g A& 5ol Atk MRSAE thekA] WAS Yelhl7] wiE
Hof5o] AslH Aol AEo] FaL, AR S ol
Wwal7] flete] AEAQ g zAL Fesiell]. 2
MRSA®] AGA3] Zhedell thizgt fhilo] FolAl& 7hedl B
dTtEol] Fibs] A3 Qlek. o)Al Azt ohy e}
A AA3] Wl A o] At 2AE 53 A5 A& &
a7} e} w3k vancomycinoll ZHpAlo] o %l S, aureusol|
3k AF-Eoll e F9E 7€k gt Vancomycin-interme-
diate S aureus (VISA) 7+a3HA}ol| thdt Hw-5o| vjo3} YK
SANA HEE Q=T o] 5 tiFE HHFAS WAL A
5 2F ol Q1 AFdEo] glemA MRSA 71 S & vancomy-
cing A717F Folk2 gabEo|drH12-14]. EdolA] A=
S. aureus % VISAZ THE F5= ¢t

E. coli 75+ amikacin¥} 34|t cephalosporin AlE A
9l ceftriaxone, cefotaximeol] W3t Z<pAEo] Ax) Assl=
Ao g Yehgt}. &, extended-spectrum [-lactamase (ESBL)
AR T AR FHashe FAIE Holv AloE A7tE,
o] A& T th2 W9} AX]3h}5,6]. Cefotaximeol] WAI<l
E. coli T 200510l 742171 S7bsloledl o] Al7]oll ex-
tended-spectrum A -lactamase (ESBL)E Z+= ¥57} Z713+9
= AR 7 A%k a2t o] Zlo] o dlell &3k 7l
A, Ak BRI = o] ARt 2 ¢|F3)7] o] Fr}. ESBL
A T2 vl o™ A7 e A g oh2A Vet
v, kAl WA ol tisk WA AL dE Wil
Ak A o 1Z gopd 4= 9lx, AT ATHE el
tloll= &3 BEE Al Zloldt

E. faecium®] vancomycinel] tigk WA-E-& 200510l <53}
Y=Hl, o] AL Enterococci®] 3 F7HERE o2k, MRSAS]
F¥ o & I3k vancomycin AH§-57He} Ak A4 Ao
oI AR} 2L, 19961 o] Aoll= Enterococci Aol gk
A AR Haslgly] wistell 20031 o] E. faecium®]
vancomycin 474 Ze W3}t oS w2 o gick

A A b WsE vla e o, 22 Pl
T4 AAE Al GtAlE ZAE A 71 -2 A€

|73 Qo A AAE Aok she FEel Wi A

2 oft e

o



So Young Kim, et al. : Trends in Blood Culture Results at an University Hospital

Fol A T ASHA 44 Uk FolF wlmele v
Aol Hgieh. w3k, JAolA DibHow Agsl A
7 A%A o wsa g3 Al WA FFl i A7)
i) o] FolAx gomz A7I7e] YA A WS
ulsshs | AV} glet.
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2 oA SE B HIO| 0Pt 24(2003 ~2007)

HHE: GeHvljd> FET= Rxbelal X Sshe vl A W oR, AU FE9} FFA A FEe serde
24 st 4 gAQ] A EHE Adshe dl §83 RS Atk o] A5 S3ho] 200356 2007744 2
ollAl A 51 gkl Defulek ke FAsto] Q1T FE2] Folo} Al A W3k P2 siolete] FEF
o Akt A goll Ega Szt sl 2o A7) Eule A7 AbEs} vl Fo=A wish ol S gohi At
s3ieh

Y 2003 197E] 2007 129704 sWA7F 28] ARbAARe S atell Fefuljodo] ozl oelie} qiel ghAke] ZAE
ooz Ay P om v FE FtAl A4 ATE BAsSIch Dol S ekt At

AL, Aol 54 1 Al A AATE AAE

A3} 537 Ak Ao Satel] o2 dulF F AATE 664370103 vk A} kA 7= 5,645 Tk H Al
oF A BAE 330309l om o] F IUA a7k kA el 1,97678(59.8%)l A Eel=lTh. Coagulase-negative
staphylococci (CoNS)7F AA| Al T 71 Bol E&l=Ack35.0%). 7 759 = v)& FEviel Xfol glont
A ew F Fo| wizhe= giolvh Ae] Lelae solwevt AA| el vzt X179 el vls JHA shidshe
e Holw, d7IA AT F43] 74t

4E: 547 dHulof Arkg FA% Az /b Hol Hel=E 752 CoNSsith. Ao Fel7t ZA 6l ]zl 7hazsled
3, {7 AlFe el Wl ok Harsel vlal dAs] U2 X5 e o At HA At o] A&
Al FHulok Folof] gt EAolelz dl 2 997t gick [CHEIUAOIMEEIS|X] 2009:12:163-168]
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