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Table 1. Group of bacteria and fungi isolated by year
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No. (%) of positive patients by year

Organisms

2002 2003 2004 2005 Total
Aerobic and Facultative
Gram-positive cocci 119 122 159 178 578 (35.1)
Coagulase negative staphylococci 39 48 77 85 249 (15.1)
Staphylococcus aureus 32 43 45 50 170 (10.3)
Gram-negative cocci 0 0 0 0 0(0.0)
Gram-positive bacilli 17 9 30 30 86 (5.2)
Gram-negative bacilli 237 276 246 175 934 (23.9)
Enterobacteriaceae 136 157 106 116 515@31.3)
Glucose-nonfermenting 92 112 135 53 392 (23.8)
Others 9 7 5 6 27 (1.64)
Anaerobic 1 0 0 0 1(0.0)
Fungi 5 11 12 18 46 (2.8)
Total 379 418 447 401 1645 (100.0)
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Table 2. Species of aerobic and facultative anaerobic cocci

and gram-positive bacilli isolated

Positive patients

Organisms No. (%)
Gram positive cocci
Staphylococcus aureus 170 (25.6)
Coagulase negative staphylococci 249 (37.5)
Streptococcus pneumoniae 21 (3.2)
Streptococcus agalactiae 7(1.1)
Streptococcus pyogenes 5(0.8)
Viridans streptococci 55 (8.3)
Other Streptococcus spp. 16 2.4)
Enterococcus faecalis 22 (3.3)
Enterococcus faecium 19 (2.9)
Enterococcus casseliflavus 6(0.9)
Enterococcus raffinosus 1(0.2)
Other Enterococcus spp. 2(0.3)
Micrococcus spp. 5(0.8)
Subtotal 578 (87.0)
Gram-positive bacilli
Bacillus spp. 5(0.8)
Erysipelothrix rhusiopahiae 1(0.2)
Other gram-positive bacilli 80 (12.8)
Subtotal 86 (13.0)
Total 664 (100.0)
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Table 3. Species of aerobic and facultative anaerobic gram-
negative bacilli isolated

Positive patients

Organisms
No. (%)
Enterobacteriaceae
Escherichia coli 230 (42.4)
Citrobacter braakii 4(0.7)
Citrobacter freundii 4(0.7)
Citrobacter koseri 1(0.2)
Edwardsiella hoshinae 2(04)
Enterobacter cloacae 20 (3.7)
Enterobacter aerogenes 3(0.6)
Enterobacter intermedius 204
Enterobacter amnigenus 1(0.2)
Enterobacter asburiae 1(0.2)
Enterobacter hormaechei 1(0.2)
Enterobacter sakazakii 1(0.2)
Other Enterobacter spp. 3(0.6)
Klebsiella pneumoniae 88 (16.2)
Klebsiella oxytoca 5(0.9)
Klebsiella ozaenae 4(0.7)
Leclercia adecarboxylata 2(04)
Morganella spp. 4(0.7)
Pantoea agglomerans 1(0.2)
Proteus mirabilis 10 (1.8)
Proteus vulgaris 204
Salmonella group A 1(0.2)
Salmonella group B 5(0.9)
Salmonella group C, 2(04)
Salmonella typhi 2(04)
Serratia marcescens 116 (21.4)
Subtotal 515 (95.0)
Other Gram - negtive bacilli
Aeromonas hydrophila 10 (1.8)
Aeromonas sobria 1(0.2)
Other Aeromonas spp. 7(1.3)
Pasteurella haemolytica 1(0.2)
Pasteurella multocida 1(0.2)
Vibrio parahaemolyticus 1(0.2)
Vibrio vulnificus 6 (1.1)
Subtotal 27(5.0)
Total 542 (100.0)

o] 57178 Alatel 86W ol A el = ATt A7 Al 1
ol A, 7 & 469 o A E-2] 5] L th(Table 1).

a3k At Sl Al coagulase negative staphylococci
(CNS)7} 37.5% =2 717
25.6%, Enterococcus faecalis7} 3.3%, Streptococcus

@oka1, Staphylococcus aureus?}

o,

=7, o|MEl, =9, Bidur P. Chaulagain, 2CiF 2|
pneumoniae 3.2%°] Y TH(Table 2), 1A 9l 5o
M BUAlTe] 5159 (95.0%) A ] =o] 7HE Bk
I T2 3929 FEE 2R HTE aESA
o fol k. AW Al Sl A= Escherichia coliz}t 230
™ (42.4%), Serratia marcescens?} 1169 (21.4%), Klebsiella
pneumoniae’} 887 (16.2%)2. 2 &3}/ &g 5 ¢}
th.(Table 3). 259 B E 154 HidFolA=
Stenotropho-monas maltophilia®} Comamonas acidovorans,

Acineto-bacter baumannii, Pseudomonas aeruginosa?} o]

1} 9k t}H(Table 4).
Ao A 469 o] B2 Qe Candida albicans7}
7} 29k tH(Table 5).

2.

e

EY Mz 22| BEo| HE 0

n

AL

N
[

AZE AR dFe EEH &S 29 el
A|#21 coagulase negative staphylococciE A €]} 11 A3
H™ E. coli7Z} 139% =2 7}% &5t 1 2
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3. A Z+d HAL 2ot F0|

S. aureus= vancomycin®l| thall 100%2] ZFFAES X
Rot 20030 FEE WS Hole w37t 1d A&
=) 21t} clindamycin, oxacillin, penicillin Gof] Tha] A &= W
A7t S7Eeke] 200530l = 22t 51%, 30%, 5.4%2]
e AFHAES BAY. AF7NF S aureuse
methicillinel] thal] 70-75%%3 =2] =& WA ES JeERY
%1 t}(Table 7).

Enterococcus species= vancomycinol] o & of F-&
100% 2455 B9 o} 2005\ 9 E. faecalis 159}
20033 o] E. faecium 157} WA = e TH(Table 7).

E. coli+= amikacin, amoxicillin/clavulanic acid, cefazolin,
cefotaxime 5ol 85% o9 A ES Hon,
imipenemol & 100%9] Z+AES B 9. 23y
ampicillin®} cephalothinol] &= 40-50% 2] 74l &S e}
W 1 tH(Table 9).

K. pneumoniae= amikacin, amoxicillin/clavulanic acid,
cephalothin, gentamicin 5ol 90%2] ¥F7} A S B
9 31, imipenemel] &= 100% 7} 7+4-4 S B ¢ t}H( Table 9).

P. aeruginosa+= amikacinol] 73-100%2] Z<rAES B



Table 4. Glucose-nonfermenting gram-negative bacilli isolated
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Positive patients

Organisms No. (%)
Pseudomonas aeruginosa 28 (7.1)
Pseudomonas luteola 4(1.0)
Pseudomonas alcaligenes 3(0.8)
Pseudomonas stutzeri 3(0.8)
Pseudomonas mendocina 2(0.5)
Pseudomonas putida 2(0.5)
Pseudomonas fluorescens 1(0.3)
Acinetobacter baumannii 37(094)
Acinetobacter junii 6(1.5)
Acinetobacter lwoffii 5(1.3)
Achromobacter xylosoxidans subsp. xylosoxidans 35(8.9)
Achromobacter xylosoxidans subsp. denitrificans 3(0.8)
Achromobacter spp. 1(0.3)
Alcaligenes faecalis 14 (3.6)
Brevundimonas vesicularis 4(1.0)
Burkholderia cepacia 18 (4.6)
Burkholderia gladioli 1(0.3)
Burkholderia mallei 1(0.3)
Chryseobacterium meningosepticum 4(1.0)
Chryseobacterium indologenes 3(0.8)
Comamonas acidovorans 62 (15.8)
Moraxella spp. 2(0.5)
Ochrobactrum anthropi 5(1.3)
Ralstonia (Burkholderia) pickettii 11 (2.8)
Shewanella putrefaciens 2(0.5)
Stenotrophomonas maltophilia 123 (31.4)
Sphingomonas paucimobilis 10 (2.6)
Weeksella virosa 2(0.5)
Total 392 (100.0)

Table 5. Species of fungi isolated

Positive patients

Organisms No. (%)
Candida albicans 22 (47.8)
Candida parapsilosis 11 (23.9)
Candida glabrata 2(4.3)
Candida pelliculosa 24.3)
Candida globosa 12.2)
Candida spp. 1(22)
Candida tropicalis 122)
Cryptococcus neoformans 4 (8.7)
Rhodotorula glutinus 1(2.2)
Trichosporon spp. 1(22)
Total 46 (100.0)

R} o, ceftazidimeol] o 3+ 714 &S 2003 o] 100%9]
& YER AT} 12
L ciprofloxacin 5ol = A Eo] H| 523 74 A4
E 1tk A 1m1penem°ﬂ 3k A EL 20029 9
100%°1| 4] 200513 2] 91% = 7+~ 3} TH(Table 10).
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Table 6. Annual isolation of significant bacteria from blood

No. (%) of positive patients by year

Organisms

2002 2003 2004 2005 Total
Escherichia coli 51 (13.5) 55 (13.1) 57 (12.8) 67 (16.7) 230 (13.9)
Klebsiella pneumoniae 21 (5.3) 23 (5.5) 25(5.6) 20 (5.0) 88 (5.5)
Serratia marcescens 44 (11.6) 52 (12.4) 8(1.8) 12 (3.0) 116 (7.1)
Candida albicans 4(1.1) 6(14) 4(0.9) 8(2.0) 22 (1.3)
Coagulase negative staphylococci 39 (10.3) 48 (11.5) 77 (17.2) 85(121.2) 249 (15.1)
Enterococcus spp. 10 (2.6) 11 (2.6) 12(2.7) 17 (42) 50 (3.0)
Staphylococcus aureus 32 (84) 43 (10.3) 45 (10.1) 50 (12.5) 170 (10.3)
Streptococcus pneumonaie 7(1.8) 4(1.0) 3(0.7) 701.7) 21 (1.3)
Achromobacter xylosoxidans 3(0.8) 9(12.2) 21 4.7) 2(0.5) 352.1)
Acinetobacter baumannii 5(1.3) 8(1.9) 11 (2.5) 13(3.2) 37 (2.2)
Burkholderia cepacia 5(1.3) 9(12.2) 2(04) 2(0.5) 18 (1.1)
Comamonas acidovorans 18 (4.7) 28 (6.7) 16 (3.6) 0(0.0) 62 (3.8)
Pseudomonas aerugonosa 7(1.8) 3(0.7) 7(1.6) 11 2.7) 28 (1.7)
Stenotrophomonas maltophilia 41 (10.8) 41 (9.8) 36 (8.1) 5(1.2) 123 (7.5)
Candida albicans 4(1.1) 6(14) 4(0.9) 8(2.0) 22 (1.3)

Table 7. Trend of antimicrobial susceptibility (% S*) of S. aureus, E. faecalis and E. faecium by year

Organisms Year Percentage of isolates susceptible to
(No.)' CLM ERY FOM MINO OXACPPCG VAN SM KM AMC TET CPEX
S. aureus 2002 (36) 638 217 NT NT 25 NT 100 NT NT NT NT NT
2003 (43) 442 66 533 867 232 0 98 NT NT NT NT NT
2004 (45) 71 29 78 67 29 0 100 NT NT NT NT NT
2005 (50) 51 26 74 NT 30 54 100 NT NT NT NT NT
E. faecalis 2002 ( 6) NT 60 NT NT NT NT 100 NT NT 100 60 0
2003 (4) 0 0 NT NT NT 75 100 25 25 100 0 50
2004 (5) 0 40 NT NT NT 100 100 80 80 100 0 60
2005 (7) 143 143 NT NT NT 75 833 429 286 100 143 57.1
E. faecium 2002 (2) NT 0 NT NT NT NT 100 NT NT 0 100 0
2003 ( 6) 0 0 NT NT NT 333 833 0 0 66.7 667 16.7
2004 ( 6) 0 167 NT NT NT O 100 50 0 0 833 0
2005 (5) 0 0 NT NT NT 60 100 80 60 60 100 80

* % S, percent susceptible determined using NCCLS interpretive criteria.

T number of isolates tested.

Abbreviations: CLM, clindamycin; ERY, erythromycin; FOM, fosfomycin; MINO, minocycline; OXAC, oxacillin; PPCG,
penicillin G; VAN, vancomycin; SM, streptomycin; KM, kanamycin; AMC, ampicillin; TET, tetracycline; CPFX, ciprofloxacin;
NT, not tested.
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Table 8. Trend of antimicrobial susceptibility (% S*) of S. pneumoniae

Organisms Year Percentage of isolates susceptible to
(No.)* ERY TET SXT VAN PPCG OXAC CTAX OFX IPM
S. pneumoniae 2002 (7) 57.1 42.8 143 100 NT 429 100 NT NT
2003 (4) 25 25 0 100 NT 25 100 NT NT
2004 ( 3) 0 0 0 100 0 NT NT 100 66.7
2005 (7) 42.8 28.6 57.1 100 60 NT NT 85.7 100

* See Table 7.
T See Table 7.

Abbreviations: ERY, erythromycin; TET, tetracycline; SXT, trimethoprim/sulfamethoxazole; VAN, vancomycin; PPCG,
penicillin G; OXAC, oxacillin; CTAX, cefotaxime; OFX, ofloxacin; IPM, imipenem.

Table 9. Trend of antimicrobial susceptibility (% S*) of E. coli and K. pneumoniae by year

Organisms Year Percentage of isolates susceptible to
(No.)' AMK AMOX AMC CZOL CPIM CTAX CLOT CPFX GM IMI PPA SXT
E. coli 2002 (49) 96 71 35 84 NT 92 NT 76 8 100 NT NT
2003 (55) 96 78 31 85 NT 100 50 69 78 100 NT 43
2004 (57) 98 81 42 NT NT 93 63 75 79 100 NT 72
2005 (67) 97 85 43 95 100 93 57 70 75 100 71 72
K. pneumoniae 2002 (20) 90 85 5 80 NT 100 NT 90 8 100 NT NT
2003 (23) 91 87 0 88 NT 100 83 91 87 100 NT 83
2004 (25) 96 84 0 NT NT 84 84 92 84 100 NT 84
2005 (20) 95 90 0 80 100 90 87 90 90 100 O 95

* See Table 7.
T See Table 7.

Abbreviations: AMK, amikacin; AMOX, amoxicillin/clavulanic acid; AMC, ampicillin; CZOL, cefazolin; CPIM, cefepime;
CTAX, cefotaxime; CLOT, cephalothin; CPFX, ciprofloxacin; GM, gentamicin; IMI, imipenem; PPA, piperacillin; SXT,

trimethoprim/sulfamethoxazole; NT, not tested.

Table 10. Trend of antimicrobial susceptibility(% S*) of P. aeruginosa by year

Organisms Year Percentage of isolates susceptible to
(No.)?' AMK AZT CTAZ CPEX GM IMI NM PPA SXT TM
P. aeruginosa 2002 (7) 86 85 NT 100 57 100 NT 86 85 85
2003 ( 3) 100 67 100 100 67 100 50 100 100 100
2004 (7) 86 29 85 100 85 85 85 85 71 85
2005 (11) 73 27 50 73 72 91 70 82 73 73

* See Table 7.
T See Table 7.

Abbreviations: AMK, amikacin; AZT, aztreonam; CTAZ, ceftazidime; CPFX, ciprofloxacin; GM, gentamicin; IMI, imipenem;

NM, netilmicin; PPA, piperacillin; SXT, trimethoprim/sulfamethoxazole; TM, tobramycin; NT, not tested.
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A EE 4dA7e] AT 7|1 5 penicillin- A S. preu-
moniae®] F2]& o] 76-90%°] W = FEFSEL7] i,
olu) ol 219 S preumoniaes) 5 57} Aol A

Enterococcus®] vancomycin WA #5771 =&A &3 s}
o] VRE (vancomycin-resistant enterococci) controle] & &

sttm A7E .
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Trends of the Species and Antimicrobial Susceptibility of Microorganisms
Isolated from Blood Cultures of Patients

Gyun Yeol Ahn', Sook jin Jang'?’, Sung Hyun Lee', Ok Yeon Jeong’,
Bidur Prasad Chaulagain'?, Dae Soo Moon', and Young Jin Park'

Department of Laboratory Medicine', and Research Center for Resistant Cells’,
Chosun University Medical School, Gwang-Ju; and Department of

Laboratory Mediciné’, College of Medicine, Seonam University, Namwon, Korea

Background: Blood culture is an important procedure for the determination of the etiologic agent
of septicemia. Analysis of the blood culture results can provide clinicians with very important
information for the empirical treatment of patients.

Methods: In this study the blood cuture results at Chosun University Hospital during the years
2002 to 2005 were analysed to determine the species and antimicrobial susceptibility of the
isolates. Blood culture bottles were incubated in BACTEC 9240 blood culture system; the isolates
were identified by Vitek [, and antimicrobial susceptibility was tested by Vitek [ system or the
NCCLS disk diffusion method.

Results: Positive blood cultures were obtained from 1,520 (18.5%) patients. Among the
microorganisms isolated from blood culture, 97.0% were aerobic and facultative anaerobic bacteria
and 2.8% were fungi. Frequently isolated organisms in decreasing order were coagulase-negative
staphylococci (CNS), Escherichia coli, Staphylococus aureus, Stenotrophomonas maltophilia,
Serratia marcescens, and Klebsiella pneumoniae. The proportion of Pseudomonas aeruginosa
isolates resistant to ceftazidime and imipenem was increased during the study period.

Conclusion: E. coli was the most frequent etiologic agent of bacteremia except CNS, common
contaminants of skin, at Chosun University Hospital. It seems to be necessary to enhance infection
control measures to cope with an increasing number of the resistant bacteria to various antibiotics.

(Korean J Clin Microbiol 2006:9(1):42-50)
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