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Abstract

Background: The distribution of bacteria isolated from bloodstream infections and
cumulative antimicrobial susceptibility data are the basis for empirical decisions regarding
antibiotics as an initial treatment. Therefore, it is important to consistently collect blood
culture results of individual patients and analyze them correctly.

Methods: The blood culture results of patients at Gachon University Gil Medical Center from
2016 to 2020 were analyzed retrospectively to determine the bacterial distributions and
antibiotic resistance patterns. Duplicates were eliminated by including only the first isolate of
each species per patient.

Results: Escherichia coli (27.1%) was the most commonly isolated bacterium from blood
cultures, followed by Klebsiella pneumoniae (10.1%) and Staphylococcus aureus (8.6%). The
methicillin resistance rate of S. aureus was 49.2%, and the vancomycin resistance rate of
Enterococcus faecium was 39.5%; with no significant changes over the study period. The
cefotaxime, ciprofloxacin, and ertapenem resistance rates of E. coli were 35.0%, 46.8%, and
0.7%, respectively. Seventeen carbapenem-resistant E. coli strains were isolated, of which 11
produced carbapenemase. The cefotaxime, ciprofloxacin, and ertapenem resistance rates of
K. pneumoniae were 29.5%, 31.7%, and 5.4%, respectively. Forty-eight carbapenem-resistant
K. pneumoniae strains were isolated, of which 37 produced carbapenemase. The imipenem
resistance rates of Acinetobacter baumannii and Pseudomonas aeruginosa were 72.3% and
23.4%, respectively.

Conclusion: In the blood culture results from 2016 to 2020, the isolation frequency of E.
coli, K. pneumoniae, and E. faecium showed an increasing trend, whereas that of S. aureus
was stable. Over the 5 year study period, the ciprofloxacin resistance rate of E. coli and P.
aeruginosa and ampicillin/sulbactam resistance rate of A. baumannii significantly increased.
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252 o] AT-E B3l 20061 FE] 2015'37F4] 108%F gk 32} vishy el o] Fof wijek Azt
£ H5130tHe). 2 A £45 AR 2016187 H 20201744] 517 ol wljof ZakE 2A6)
of B A4, uilF S/ &, | U= e #F B H A U Fd= &
c} o] A7Le} thE -2 H-E coagulase-negative staphylococci (CONS) S Z(species) T~
oz w5 B AlEatelA 2AI skl o St A g At 5 4 49 Xil%
= (minimum inhibitory concentration, MIC)E- ©]-8-5}| Clinical and Laboratory Standards Institute (CLSI)
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Materials and methods
1. CHA S AR
2016 156 202019 122€7F4] 1,300%87 Wi2]e] 7Pdietn 2 2lof Ujdgh 2hxje] &y
HloF A} AT}S T34 0 2 BA51IT) FoY H|9kS BACT/ALERT 3D 240 (bioMérieux, Marcy-
I'Etoile, France)2 ©|-8-5}%1.0H, « 542 YA 744 A= Vitek2 (bioMérieux, Durham,
NC, USA)E- ©]-8-5}3lth. Carbapenem W/d Ui Al (carbapenem-resistant Enterobacterales, CRE)S
Modified Hodge test, carbapenemase inhibition test, Rapidec Carba NP (bioMérieux, La Balme-les-Grottes,
France) S A 35109 carbapenemase 2§73 “ U Al (carbapenemase-producing Enterobacterales, CPE) 3
2 &I AL polymerase chain reaction FAAMS S35l -4 % (KPC, NDM, OXA-48, VIM, IMP)

Atoick

ffo rﬂL‘
0

il

2. 238 24

HAPRA| AR 0 2 HE 2E5 Pl vl A3}t 2k 5 S WHONET 2022 (World Health
Orgamzatlon version 22721)—‘1 Ol% o v‘i‘-’ﬁ;ai"‘if‘}[é%]. ol v 4= ArAAd vix| et Fat
A/d wij 2| ek FARAA w2 F gt

7HE}£ —?.Lo] HHOkﬂm o opgoz ugrxgﬁ}giq AZH & B (total isolates)y 1137+ Y uj

_I
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FolA 2o E 7o RO = St Exfol| M 2 HFo] ofg] ¥ R E Yo A HA 2l
qF 55T} @ F vt (contaminants)2 T & 7HA| 2 A olsti=d|, A HJZ‘H% Micrococcus
, 7 WA= CoNs,

A
spp., Corynebacterium spp., Bacillus spp. (Bacillus anthracis A|2])5-0] 2] 74
viridans streptococci, anaerobes “5©| gt HTF 22| 7-2-0]th2,9,10]. 7T w2} YA W E
< 2 FEAFS AlQlstal FASHIT A A4 Aiks H oAl MIC 3= ©l
8513 on B CLSI M100 ED30: 20202 7122 s st3ict7]. 34 W g2 S
(intermediate resistant) 2 3F6HA| 237 W/ (resistant)TH ChAFC 2 5HRICH

.I

3.8 2

Gl HS P ES 95% A= e = H| sl om 517t Foll vijef - Fa2ek A Ui
/3E ¥ 3k= Cochran-Armitage test for trend = 495} 11 Carlo Emilio Bonferroni H. 2.2 B 45|31
EA T2 732 R (R version 423y ARSI 0 EAIA F-2]4d2 P<0.052 313

Results

M
Qo] AlE|lom ArHE = 20161 60,15371914 20208
64,0367120.2 6.5% zm—m:}_ ol B Y S E-S H 7.9% (95% CI, 7.8-8.0)%-21 20161
8.5% (95% CI, 8.3-8.7)°11 A1 20201 7.8% (95% CI, 7.6-8.0)2 7453 Tt

587 ol wljgol| A BejH & el £ 136165900 AxH 2= 20164 2,898501A]
2020 2,617F= 9.7% A5t SFA|EE o] 5 2n] QL= B2 2016 1,751550llA] 20201
1,722 2 2o 7}k QlSlth & B2l 7 T 9Jv] Y= Y2 Hl= Bt 0.64 (95% CI, 0.63-0.65)
ATHTable 1).

57 = 312,344712] FoH

\lm&

rﬁ rlr ;&

Table 1. Statistics of blood cultures during the 2016-2020

2016 2017 2018 2019 2020 Total
No. of blood cultures 60,153 63,094 63,560 61,501 64036 312344
No growth 55,037 57931 58,778 56,949 50035 287,730
Growth 5,116 5,163 4782 4552 5,001 24,614
Growth rate 8.5% 8.2% 7.5% 74% 7.8% 7.9%
(95% CI) (8387)  (8084) (7377  (7276)  (7680)  (7.8-80)
No. of total isolates” 2,898 2,848 2,739 2,514 2,617 13616
Significant pathogens (%) 1,751 (60)  1,800(63)  1,707(62)  1,736(69) 1,762(67) 8,756 (64)
Contaminants (%) 1,147(40) 1,048(38) 1,032(38) 778(31)  855(33)  4.860(36)

"by patient (first isolate only per year).
Abbreviation: CI, confidence interval.
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5E7F 7V &3] B8)E w2 Escherichia coliz AA| B8] o = 27.1%= AL 1 th2-2
Klebsiella pneumoniae 10.1%, Staphylococcus aureus 8.6% $=°| 1T}t A= Z£o]5 EH E. coli=
201619 23.4%01141 20209 30.8% = A|&3HA] F7F5HL (P < 0.001), K. pneumoniae A 20164
8.7%141 2020 11.9%2 Z71A1Z UERATHP < 0.01). BHA S, aureus= S22 oJn] 9l=
ZAMFHSH= QISITt Staphylococcus epidermidis2} Staphylococcus hominist= A| &8l A ZHAdte= oF
A4S LFERHTHP < 0.001). Enterococcus faccium-2 20161 3.8%01141 20201 6.5%2 A48l A Z7}
51O U(p < 0.001) Enterococcus faecalist= 3% W22 B 114 LA5}A| -5-A| = ATt Acinetobacter
baumannii= 4.0%% 57+ A2 Q1 ASk= %31 Pseudomonas aeruginosa+ 2.2%% 20161 1.5%
ol 2020 2.8% =2 F7F517 1= FAIRE EAIA 2o+ gigith

1 9] Streptococcus pneumoniaet= 3750.4%)2 T 105 0|5t E2]E| 1AL Streptococcus
agalactiae=10355(1.2%)= 1 205 W] 2 E2] =31t Salmonella Typhi= 597+ 755, Salmonella
Paratyphi 25, 7|E} Salmonella species 4357+ 2] 2| 131 Vibrio vulnificus 55, Vibrio alginolyticus 2
Z7}F B2 53]t} Anaerobes= 517t 342F(3.9%)7t Bl ot ojn Qe Bdog BRE
749+ 12155(1.4%) 2 Bacteroides fiagilis, Bacteroides thetaiotaomicron, Clostridium perfiingens 0]}
t}. Candidat= 597 35955(4.1%)7} E-2] © =T Candida albicans?} 15355(1.7%) R 3L 1L th30]
Candida parapsilosis 795(0.9%), Candida tropicalis 6250.7%), Candida glabrata 4650.5%), 12|11 7]
E} 1955(0.2%) S Th(Table 2).

Table 2. The number (%) of significant pathogens isolated from blood cultures during the 2016-2020

2016 2017 2018 2019 2020 Total
No.(%)  No.(%) No.(%) No.(%)  No.(%) No. (%, 95% CI)

E. coli 410(234) 458(254) 452(265) 513(29.6) 542(30.8) 2375(27.1,26.2-28.1)

K. pneumoniae’  152(8.7)  159(88)  195(114) 173(100) 209(119)  888(10.1,9.5-10.8)

S. aureus 156(89)  162(90) 164(96) 131(75) 139(79)  752(8.6,8292)

S.epidermidis  186(106) 177(9.8)  152(89)  130(75)  100(5.7)  745(8.5,7.9-9.1)

E. faecium’ 67(38)  80(44) 7745  98(56) 115(65)  437(5.0,46-55)

A. baumnannii 89(5.1)  80(44)  57(33)  55(32)  67(38)  348(4.0,3.644)

S. hominis’ 90(.1) 910 61(36) 3922)  3520)  316(3.6,3240)

E. faecalis 6034) 5329 61(36) 63(36)  43(24)  280(32,29-3.6)

P aeruginosa 27(15)  36(0)  3923)  46(26)  49(28)  197(22,2.0-2.6)

S. capitis 3822) 36200  33(19) 35200 32(18)  174(20,17-23)

Others 476(272) 468(260) 416(244) 453(26.1) 431 (24.5) 2244%(25.6,24.7-26.6)

Total 1,751(100) 1,800(100) 1,707 (100) 1,736(100) 1,762(100) 8,756 (100)

'P<0.001; 'P<0.01; *C. albicans 153 (1.7%), S. haemolyticus 130 (1.5%), P. mirabilis 114 (1.3%), E. cloacae 103
(1.2%), S. agalactiae 103 (1.2%), C. parapsilosis 79 (0.9%), K. oxytoca 67 (0.8%), S. marcescens 66 (0.8%), C.
tropicalis 62 (0.7%), K. acrogenes 62 (0.7%), others 1,305 (14.9%).

Abbreviation: CI, confidence interval.
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3. 378 #3 SN LY 2

1)S. aureus YA Ud

S. aureus2] methicillin W3 8- 49.2%%]. 0.0 5AZF o] 0] Qli= FAMHSH= Q1AL Erythromycin,
clindamycin, ciprofloxacin W43 &2 28.6%, 28.9%, 30.7%%1 2.1 HA| oJ0] Ql= FAHSH= gi3ich
5137t vancomycin®l] B 2391 F-5= 1 THTable 3).

2) E. faecium} E. faecalis SHIA) WA A4
E. faecium®)] vancomycin YA 52 39.5%A 1L 57 HEAL IAA|TE o]n] Q= F41S Ure}
WA 29FT} E. faecalis®] vancomycin WAEE219% ME](Table 3).

Table 3. Antimicrobial resistance rates of S. aureus and Enterococcus blood isolates during 2016-2020

% Resistant
2016 2017 2018 2019 2020 Total
S. aureus (n=156) n=162) (n=164) (n=131) (n=139) (n="752)
Oxacillin 472 487 515 519 48.1 492
Erythromycin 30.6 30.0 30.7 22.1 29.6 28.6
MRSA 529 50.7 53.6 36.2 50.8 49.0
MSSA 104 10.3 6.3 6.3 10.0 8.7
Clindamycin 28.1 30.1 313 229 31.1 289
MRSA 47.1 493 50.0 304 492 454
MSSA 11.7 12.8 114 14.1 143 12.8
Ciprofloxacin 285 28.0 33.1 252 393 30.7
MRSA 60.3 575 61.9 478 754 604
MSSA 0 0 25 0 5.7 1.6
Vancomycin 0 0 0 0 0 0
E. faecium n=067) (n=280) n="77) n=98) (n=115) (n=437)
Gentamicin-High 439 292 36.1 389 39.0 375
Streptomycin-High 10.5 6.2 153 6.3 29 7.6
Linezolid 0 0 0 0 0 0
Teicoplanin 24.6 323 27.8 42.1 27.6 314
Vancomycin 31.6 44.6 389 442 37.1 39.5
E. faecalis (n=060) n=53) (n=61) (n=063) n=43) (n=280)
Gentamicin-High 554 56.8 386 47.6 47.6 489
Streptomycin-High 12.5 6.8 21.1 12.7 19.0 14.5
Linezolid 0 0 35 1.6 48 1.1
Teicoplanin 3.6 45 1.8 0 0 19
Vancomycin 36 45 1.8 0 0 1.9

Abbreviations: MRSA, methicillin-resistant S. aureus; MSSA, methicillin-susceptible S. aureus.

3) E. coli®} K. pneumoniae IYA| U/d ¥/
E. coli®)] cefotaxime, ceftazidime U352 35.0%, 17.2%R 1L 57 2Ju] Ql= A= il
t}. Ciprofloxacin W/dE-2 20161 36.9%C11A1 20204 52.1%7}A] A|&38lA] F7FFATHP < 0.001).
Carbapenem U}/d-E-2 ertapenem 0.7%, imipenem 0.5%% 2.1 A= xjo]= 3.2 gkoirt 517t

O]-Nl
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17722 carbapenem WA E. coli7} 22| ==t ©] F 115465%)7}F CPE AL 1432 NDM 6,
KPC 45, OXA-48 152 Ch(Table 4).

K. pneumoniae®] cefotaxime, ceftazidime U8 &2 29.5%, 22.3%A 2L ST o] o] Q1= FARSH=
31T} Ciprofloxacin U3 E-2 20161 25.7%0114 20208 34.0%2 Z7F511 A9 EA1A 824
2 A} Carbapenem WA E-2 ertapenem 5.4%, imipenem 4.1%A=6 201601 22} 2.0%, 1.4%
AE Zo] 2017HRE 2 Z0 2 271510 53%, 4.6%S LFEFTE 5T & 48529] carbapenem
WA K. pneumoniae”} 22| =H| 0] F 3754(77%)7F CPERL L 3-8 -2 KPC 225, NDM 1357,
KPCetNDMo| o] A& 79725 THTable 4).

Table 4. Antimicrobial resistance rates of E. coli and K. pneumoniae blood isolates during 2016-2020

% Resistant
2016 2017 2018 2019 2020 Total
E. coli (n=410) (n=458) (n=452) (n=513) (n=542) (n=2375)
Ampicillin 68.7 70.7 68.7 70.6 68.9 69.6
AMC 94 104 124 12.7 12.6 11.6
Cefotaxime 333 324 34.6 37.6 36.5 35.0
Ceftazidime 14.8 14.5 18.0 195 183 172
Cefepime 11.8 10.1 149 15.0 12.8 13.0
Aztreonam 20.7 21.1 24.8 26.5 257 24.0
Ertapenem 0.5 04 1.1 12 0.6 0.7
Imipenem 02 0 0.9 0.8 0.6 0.5
Ciprofloxacin’ 369 452 48.6 487 52.1 46.8
Gentamicin 305 29.5 257 283 26.6 28.0
SXT 357 37.0 404 363 39.7 379
K. pneumoniae (n=152) (n=159) (n=195) n=173) (n=209) (n=888)

Ampicillin 804 79.5 83.9 884 852 83.7
AMC 122 159 16.6 20.8 172 16.7
Cefotaxime 264 29.1 30.1 30.1 311 29.5
Ceftazidime 189 23.8 228 243 215 223
Cefepime 9.5 152 155 16.8 17.7 152
Aztreonam 243 25.8 29.0 26.0 292 27.1
Ertapenem 2.0 53 52 6.9 6.7 54
Imipenem 14 4.6 4.7 4.6 4.8 4.1
Ciprofloxacin 257 331 31.6 329 34.0 317
Gentamicin 182 179 155 15.0 16.7 16.6
SXT 203 25.8 254 243 254 244

'P<0.001.

4) A. baumannii®} P. aeruginosa /YA W3 S

A. baumannii2] ampicillin/sulbactam /g E-2 201618 37.1%C11A] 20201 56.3%2 S7HA1E L
EFATHP < 0.05). Imipenem, ciprofloxacin A E-2 2016 64.3%, 62.9%C11A4] 2020 71.9%, 78.1%=
57V FARE A 0 2 ofu] gl FAIE WERAZ] ZQTH(Table 5).
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P aeruginosa2) ciprofloxacin WA 5 20164 9.1%01|4] 20204 319%% Z713A412 Lrekdiche
<0.05). Ceftazidime, imipenem U352 2016\ 13.6%, 22.7%0114] 20208 23.4%, 38.3%8 Z7}5}7]
Ao, EA2 0 2 o] glis A1 ek Q9tthTables).

Table 5. Antimicrobial resistance rates of A. baumannii and P, aeruginosa blood isolates during 2016-2020

% Resistant
2016 2017 2018 2019 2020 Total
A. baumannii (n=289) (n=280) n=57) (n=55) (n=067) (n=348)
Ampicillin/sulbactam’ 37.1 320 36.0 54.5 56.3 43.6
Ceftazidime 614 62.0 74.0 80.0 78.1 70.9
Cefepime 64.3 64.0 74.0 83.6 76.6 72.3
Imipenem 64.3 70.0 74.0 83.6 719 723
Meropenem 64.3 70.0 76.0 83.6 734 73.0
Ciprofloxacin 62.9 70.0 76.0 83.6 78.1 73.7
Gentamicin 54.3 54.0 54.0 54.5 469 52.6
P, aeruginosa n=27) (n=36) n=39) (n=46) n=49) n=197)
Piperacillin/tazobactam 13.6 14.7 10.8 2.7 26.1 18.6
Ceftazidime 13.6 88 8.1 159 234 14.7
Cefepime 45 59 135 13.6 234 13.6
Imipenem 227 8.8 243 182 383 234
Meropenem 182 59 189 159 319 19.0
Ciprofloxacin’ 9.1 29 21.6 227 319 19.6
P<0.05.
Discussion
Py jefoll ] &3] Helsl 35 g Al 7], 2|9, Shat 54 5ol et zjol 7t gl A
Z AR Ach11-13]. 457122 thAro 2 13E SENTRY 970l| 2J3HH 20001t ZHH71% ]%

S. aureus”} 7P E5F31 2L 20051 Ol—r—i—— E. coliz BF )31, Bojof| A= S. aureus”}, OFA|ok
ot FRHOAMEE. coli7} 71 E5] 2] =] rh14]. U A7l A= CoNSE A|2J5HA E. coli7} 7}
7 S5l o 2 AN E E. coli7} 27.1%E 71 E5] 22| = QL sATt 2| EsiA S7FA
£ YEFATH3,15].

E. coli tt2-0 2 &3] H2|H 72 K. pneumoniae 10.1%, S. aureus 8.6% <=C] =t o] &= -2
o] I AollA S. aureus?} K. pneumoniae 2T &0l 22| Zxk= 2}o] 7} QLU Th2,16]. 2 A+
oM Aol et F 7] <97 A=t 2016001 S, aureus”+ T Bt 2018 HE =
K. pneumoniae”} T BoFAITY. ©|= K. pneumoniae t-2}= A2t 57} AR S, aureus= 2 WIS}
7heIE Aato]m g ‘3 e AE Folf Eelofjof & F2olch

CoNS+= &3t o] it 0 = Foll wlj ol A Bej=|gle w EF 7 =2 2P R EHH
S717F 7] grom =4 245 24 Al 7hs3t 3 @ -2 A|Qlste= g o] HRsiTH17).
S 1} AtollA= CoNSE 2H2ke] 0 & FLEotA] el 2A%t 797} ol AukE H]ash7|
7h 7] o2 AAHE9] o] Aol A= CoNSE o] 1E 2o = #73t HE 22]&0] 14.9%-
29.5%% g30] EUAITH AR S B2lE-2 & 4 UUTHS] SHAIRE 2 ALollAl= CoNsE
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2450 2 Wro] BEsIelet] 7P &5] el -2 S. epidermidis (8.5%), TH-O-= . hominis
(3.6%) oM F o B | &34 ZhaFAIE UERITE o]= EHol|A] CoNS #2]7t Z7tstaL
Qeh= o2 = 238} xjo] 7} Il o &S CoNS Ei 7Y BEE 4] sl 4444
QI B2 7kA] arefsto] & o Wet A o

1 9 d v Bl 5 FE3lof & FOZ E. faecium©] =T 20161 3.8%01141 20208
6.5%2 A &3 A Z715He P UEIT E. faccium F+2 Y7 xt Po) 9l E5] 9
2luzte] 79 vancomycin WA EC] o B & Fo)7t W Qsitt X v g IH-3/dw ol
A<= A. baumannii?} 4.0%, P, aeruginosa”  2.2%°] 22l&-2 UERJ=t] 5187t BAIH o= o]n] 9l
= FAEsH= Qlgich

S. aureus©l] 2]t & 71H-2 x|AFE0] H2 Ho|H E3] methicillin WA S. aureusol]
a2 A 717 o 5H]E F7F=E o]ojd 4= Qlrh13,19]. $-2uzke] 7320108
A] S. aureus2] methicillin /8 E°] 60% W2l = /35| =}A|TH o] A} ZhAsh= <
U RtH16,1820,21]. & ALof| A= S. aureus] methicillin WA3E-0] B 49.2%A 1L
AH o= oJu] Q)= FAHEE LFERR QAT A2HE2] o] et A sh
20065 62.2%, 2015 53.9%, 20201 48.1%2 A3t Z45H S-S & 4= AU THe).

ol ulj ol A 71 &5] 2] H E. coli®} K. pneumoniae®] 3MtH cephalosporin UAd &2 5 5
Qb oRTHA F7Vot7|= FIARE AR O 2 ofn] Q= FA1E UEhAl= gttt 3HH E. coli=
cefotaxime WAJE©] ceftazidime W3 E R} 28] A= =2 ] H|3}| K. pneumoniae= 1 }°]7} E,
colifFg A L=t o] = F 759] extended-spectrum-B-lactamase (ESBL) -4 % /ol &o]
7F S a5l & 4 e Aol 22 gt I oM 2 Aret fAksH e e
LR =t ESBL 93 ZAMS B3l E. coli®= blacrxws (cefotaxime} ceftazidimeo]] .5 Z1-8)2}
G50 blacrs (52 cefotaxime®ll 287+ 28 O FAAIRE, K. pneumoniae= blacrxais”F =
=] 2 BlsHIATH15].

E. coli®] ciprofloxacin W& 20161 36.9%°14] 2020 52.1%% & ZO0 &2 Z7I31 oL K.
pneumoniae=25.7%°11A4 34.0%E S7 511 AT, A1 Q1 2] o= 1At 20194 CLSI= W
A2 ciprofloxacin WA 7]15-& 4pg/mLollA 1ug/mLE SFITH22]. 2 A5tof| A= 20156 FE
202097H] B AR 7|E 0 2 BASIl =) o] 71ES A-835H It OF 5% 9%ERJIE
=2 WAES R o X3 A8A| aiA7|E0] M == 74 2ol 9T A B2 {2
3o} 5, BAZ SJst AbE 3 Al 7, WA T 22 )58 AL ETh= MIC 32 345t
Ao A A8oH & o] et AakE A2 4 3

Carbapenem AF8-0] Z7}81HA] CREQF CPEZ} S7FsHaL Qlt}, £ Aol 57t oA
2= E. coli®] 0.7% (175), K. pneumoniac®] 54% (485%)7} CREF.CH E. coli= A= E 2 X
o7} A2 K. pneumoniae= 2016 2.0%NA] 20179 53%= 5 Hi| o) 5-45] S7F6IAL
2019W90= 6.9%71A] Z715191Th CRE & CPEZ ER1H Q= E. coli7} 175 2 1155(65%), K.
pneumoniae” | 485+ 5 3775(77%) 1L CPE 7-X%-2 E. coliv="NDM©| 65, K. pneumoniae+= KPC7}
252 71 E3519]ch Kor-GLASS A& 0]] 2]51H ertapenem WA E. coli= 2F 02%2 S-A1512L 9L
A9+ K. pneumoniae= 201611 2.1%0114] 2021\ 6.8%7HA] 75l 2 Aol SARSE A8 Lel
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TH23].

U0l A o] thA|UA 02 BA|7} = A. baumannii®] 73-9- ampicillin/sulbactam W& 5
7t 37FEAIE HERH 2™ imipenem, ciprofloxacin WA &2 72%-73% Wl 2 =A] F-A1 %L A
T}, P aeruginosa+= ciprofloxacin W& 37 +5AM1E LFEFH 2L piperacillin/tazobactam, ceftazidime,
imipenem W& 2J1] QU= HSHE UERIA] o5t it &2 Aol A= o] 5 = #52 +¢
57 EA| 29k S asiof s o] & Eeksh] flsiile o |¢ A7t B e sloh

AEA O 2 2016-202097HA] U v Foll A E. coli7t 7 E6] 2] EH UL HF2 2 K.
pneumoniae, S. aureus <=O| AT} E. coli, K. pneumonize, E. faecalis =2 &2 S7F5AIL S, aureus
= 2 H37} I} SETEE. coli®t P aeruginosa®] ciprofloxacin W 3E:, A. baumannii®] ampicillin/
sulbactam U’d E0| 5715415 LEFAT.

0]
12

Hj7: @7 ZhollX &5 Rejis #F B2 F4 A ad P2 27 A 22N B
2 FYAE Mest= 277} Ht weka] i Skse] ol wif Ants g QA 45t
1 A=A A ok= Zlo] S5ttt

R 20161378 202013712 7Hd st ARl ghake] Folf ulj o AIhE S 0 = FA{5to]
oln] = et i E YA U - melotalat ol g 2hajol| A -2 FEo| HHy
2o = W A A 22|t 28] FEAS A A A ke HaYAlse
7k 0]-85+9. 21 Clinical and Laboratory Standards Institute (CLSI) M100 ED30: 20202 7| %2 2 3]
Asiict.

A3} 53 5oL gl vljfof| A 7HF £35] EelH w2 Escherichia coli (27.1%) %L, Klebsiella

] H 2

pneumoniae (10.1%), Staphylococcus aureus (8.6%) <=C] AT}, S. aureus2] methicillin WH/d &= 49.2%,
E. faccium®] vancomycin W/dE-2 39.5% 3L 51d%F 2Jn] Q= FAIRASH= STt E. coli®]
cefotaxime, ciprofloxacin, ertapenem W/dE-2 ZF2} 35.0%, 46.8%, 0.7%%1- 2™ & 17522] carbapenem
WA E. coli7} 22| E AL ©] F 1157} carbapenemase AY/d | Ut} K. pneumoniae2] cefotaxime,
ciprofloxacin, ertapenem WA E-2 212} 29.5%, 31.7%, 5.4% 21 & 4852] carbapenem W/J K.
pneumoniae” | F2] =] 131 0] F+ 3757} carbapenemase A3/ I ATH A. baumannii2] imipenem W
/352 72.3%, P, acruginosa®] imipenem WA 52 234%2 SE7F FEARSH= QAT

ZAE:2016-202087k4] ol v ollA E. coli, K. pneumoniae, E. faecium 2282 S7FEA| AL
S. aureus= 2 B} QIATh SEZYE. coli®} P aeruginosa® ciprofloxacin W3, A. baumannii®

ampicillin/sulbactam U/ &0 Z7H5AlE LRI
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