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Antimicrobial susceptibility of gram — negative organisms:

Results from China

antimicrobial resistance surveillance trial ( CARST) program, 2023 —2024
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Abstract; Objective

resistance in nationwide tietiary hospitals,

To investigate the gram — negative bacteria
understand the trend of
antimicrobial resistance and provide scientific data for the rational use of

Method

18 hospitals and the minimal inhibitory concentrations ( MICs) were

antibiotis. All the clinical isolates were collected from
tested using agar/broth dilution method recommended by Clinical and
Laboratory Standards Institute (CLSI) in central laboratory. Results A
total of 4 681 pathogenic isolates from 18 tertiary hospitals in 18 cities
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nationwide over the period from July 2023 to June 2024 were studied. Based on the MIC results, Escherichia coli and
Klebsiella pneumoniae showed extended spectrum B — lactamase ( ESBLs) phenotype rates of 50.7% and 20.7% ,
respectively, ESBLs phenotype rate keeps going down. The ratio of carbapenems resistance Klebsiella pneumoniae
(CRKP) was 35.4% , increased by 10 percentage points compared with the previous monitoring. Carbapenems,
B —lactam combination agents and amikacin displayed desirable antibacterial activity against Enterobacterales,
susceptibal rates were above 78% . In addition, tigacycline, eravacycline, colistin maintained good antibacterial
activity against their respective effective bacteria/species, and the bacterial sensitivity rates by more than 90% .
Resistance rates of Pseudomonas aeruginosa and Acinetobacter baumannnii to imipennnem were 32. 7% and 70. 7% and
multidrug — resistant ( MDR) detection rates were 43.3% and 78.3% , Extensively drug — resistant ( MDR) were
17.0% and 71. 0% , respectively. Comparison of drug resistance rates from different wards, ages and specimen sources
indicated that the proportion of resistance in Klebsiella pneumoniae, Pseudomonas aeruginosa and Acinetobacter
baumannii isolated from intensive care unit (ICU) were significantly higher than non — ICU. Resistance rates of
Pseudomonas aeruginosa isolated from children were significantly lower than that in adults and the elderly. However,
the detection rate of ESBLs phenotypes in Klebsiella pneumoniae in children was 57. 1% , significantly higher than that
in adults (16.3% ) and the elderly (19.8% ).

higher resistance rates to cephalosporins, macrolides, and clindamycin than those in adults and the elderly.

In addition, the strains of Haemophilus influenzae from children had a

Comparisons of different specimen sources showed that the resistance rates of Acinetobacter baumannii isolated from
urine specimens were significantly lower than that from other sources. No statistical differences were observed among
other major bacterial species in different specimens, while the resistance rates of Pseudomonas aeruginosa in sputum
specimens and Escherichia coli in source drainage fluids were slightly higher than those from other sources. Conclusion
The detection rates of ESBLs phenotypes in Escherichia coli and Klebsiella pneumoniae have continued to decline,
while the detection rates of CRKP and ampicillin — resistant Haemophilus influenzae have shown an upward trend, which
requires continuous attention.
Key words: antimicrobial resistance surveillance; gram — negative bacteria; minimum inhibitory concentration;

susceptibility ; resistance; minimal inhibitory concentration distribution
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PLAERR A A E H4 mg - L7

RAEBEK KIWBRATE ATCC25922, KI5 A i
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KIGIRA XTI R ARPIIFER 100% U, X BTk
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W3R 3. HAlvE TR 8 1 29 87% Sy R e iR A A
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YA 4 S,
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BRI 25546 70. 7% ~74.9% , KPLAER
IR TR 28 0 60 2 R Sl A B DR R B A DU R AR L R
S/ T 24 3843 59 by 3. 2% F1 3. 4% V. Jiie B e Ak fify
5 AN B R TR X I 24 0 i 24 3 B R B P AR L IR B2 7
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AN ERERHE A MICi<8mg - L™, 5
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5 ARERBEEERMHMARILE

HOE W 395 B (intensive care unit, ICU) [# A& it
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oK B L #1425 BRI 1 2 ) i 24 R
<10% LT MAFIELENLY 10 ~30 170 5, FESE
e ERFAGIAE (P <0.01) , A S EFA
ZIAEGE T b 2e g it B R L Y 6 2
AR 25K 2 60% , ZA8 T A 10 ~20 4~ H 4>
MGTEGET A E2E RIS (P >0.05) 52k A L
[ 58 50 T A ESBLs RIUKH RN 57. 1% , 1
FHE T (16.3% ) MIZAFN(19. 8% ) , X HEE R
Sk R R 2GR 2 5% 5 TR AR A2 10 ~ 20
AE BB BRI 25 RAL 9. 5% , W2 AR T L
NHEEAE N, B AR R B 28 | DU PR 32 (BR DY 3

*x1

2 ) RN i I 2 24 W fief 25 % o W) AR T RN A2 4
N 2R L 1A SV LA B 0 Sk 16 7 2R 26 Bl
R DUBRERMT 255 i TR NCE N HAES 7
EERIGIFEX(P>0.05) L3k 18 ~ 3K 21,

PRARAS AU 11 80 122 AN Sl T i o 100 3 2 0 i 2 3¢
WA RTRAMARAAR IR F AR (P <0.05) , A4 B34
ST 5 AN 0 WP AR PR AR (P <0.01) , Hofdl %K
PRRIEGETTo b22 5 DG o 5 30 Hoft B Al A
[IARAS 8], FEGE i1 o7 b 22 S gL it =2 0 30, R bn A
F1 ] 2l PP R 1A T 5 | AT 9B ) R M 2 A BRI T 24 7%
AU 55, L 22 ~ K 25,

U 25 P00 K B A BRI 58 5 10 TR A BT B VR T (mg -+ L71) A TR BURR (S) RIS 25 (R) 26 % )

Table 1  Antibacterail activity (mg - L™") and susceptibilility (S), resistance(R) rates (% ) of antimicrobial agents against Escherichia

coli and Klebsiella spp.

Escherichia coli(n =712)

Klebsiella pneumoniae(n =590)

Klebsiella aerogenes(n =144) Other Klebsiella spp. (n =137)

Antibiotic
MIC5, MICy, S R MIC5, MICy, S R MIC5, MICy, S R MICs, MICy, S R

Piperacillin 256 >256 1.7 78.7 256 >256 32,7  58.5 4 >256  62.5  30.6 16 >256 4.5 3.7
P/T 2 8 9.1 6.3 8 >256  55.6  40.2 4 128 66.7 264 2 >256 79.6 18.2
Cefazolin >256 >256 263 62.6 >256 >256  39.3 542 128 >256 49 924 8 >256 26.3  53.3
Cefoxitin 8 32 757 14.2 8 >256 549  41.0 >256 >256 35 958 2 256 83.9 12.4
Cefuroxime >256 >256  37.2  56.9 >256 >256  43.6 541 8 >256 542 375 4 >256 7.5 26.3
Cefotaxime 32 >256 43.7  55.8 16 >256  48.0 51.0 0.12 64 67.4 2.5 0.03 64 7.4 20.4
Ceftriaxone 32 >256  44.1 55.5 4 >256 48.8  50.5 0.12 256 681 28.5 0.06 128 78. 1 20.4
Ceftazidime 2 64 629 301 4 >256  51.0  46.8 0.5 128 73.6 264 0.12 16 83.9 11.7
CZA 0.12 0.5 97.3 2.7 0.5 4 9.9 3.1 0.25 1 951 4.9 0.25 0.5 95.6 4.4
Cefoperazone 32 >256 47.5  49.0 32 >256  49.2  49.8 0.25 256 78.5 13.9 2 >256 75.9 22,6
CSL 4 32 8.5 8.3 4 >256 57.8  38.8 0.25 32 8.6 7.6 2 128 83.2 13.9
Cefepime 1 64 588 21.3 0.5 >25 52.4 431 0.06 8 86.8 9.7 0.03 8 86. 1 9.5
Aztreonam 4 128 55.5 35.7 1 >256 517  47.3 0.12 32 750 229 0.25 32 83.9 16. 1
Imipenem 0.12 0.1296.8 3.1 0.25 64  66.3  33.6 0.25 1 931 6.3 0.12 0.25 93.4 6.6
Meropenem 0.016 0.0397.5 2.1 0.03 128 65.8 337 0.03 0.0693.8 6.3 0.016 0.06 92.7 7.3
Ertapenem 0.008 0.129.1 3.8 0.03 >256 ©4.1 35.4 0.06 0.2592.4 7.6 0.016 0.12 92.0 7.3
Gentamicin 2 128 622 36.2 1 >256 647  34.2 1 2 931 5.6 1 128 86. 1 10.9
Amikacin 4 8 87.6 4.2 2 >256  70.7 269 2 4 9.8 2.8 2 4 9.4 1.5
Tetracycline 64 256  33.6 653 8 >256  43.4  49.2 2 128 78.5 18.8 1 128 73.0  24.8
Minocycline 2 16 74.6 15.9 4 64 563 315 2 16 8.6 15.3 2 8 86.9 7.3
Tigecycline 0.12 0.2599.7 0.0 0.25 1 985 0.3 0.12 0.5 9.3 0.7 0.12 0.25100.0 0.0
Eravacycline 0.12 0.1299.4 0.6" 0.25 1 932 6.8 0.12 0.5 - - 0.12 0.25 - -
Ciprofloxacin 8 64 336 60.7 0.5 256 459 486 0.03 2 718 16.0 0.03 16 72.3  21.9
Levofloxacin 8 32 327 610 1 128 47.1 4.2 0.06 4 785 13.2 0.06 16 75.9 17.5
Nemonoxacin 8 32 414 386 2 256 549 451 64 256 - - - - - -
Nitrofurantoin 16 32 9L1° 3.7¢ 128 256 8.8° 824 4 32 - - 16 128 - -
FOS 0.25 4 93.3¢ 5.2¢ 8 256 0.12 1 - - 4 8 - -
SXT 64 >4 4.9 551 0.5 >64 583 417 0.5 1 917 8.3 0.12 >64 78.1 21.9
Colistin 0.5 0.5 - 1.7 0.5 4 - 13.9 2 128 - 4.9 0.5 2 - 8.8

P/T.Piperacillin/tazobactam; CZA ; Ceftazidime/avibactam; CSL; Cefoperazone/sulbactam; FOS: Fosfomycin trometamol; SXT: Trimethoprim — sulfamethoxazole ;

The breakpoint of cefoperazone was used for cefoperazone/sulbactam (S: <16 mg + L™';R: =64 mg + L) ; Interpretive criteria of USA — FDA breakpoint

was applied for tigecycline (S: <2 mg + L™';R: =8 mg - L™"); Interpretive criteria of ChinaCAST was used for Eravacycline ( Escherichia coli S;

<0.5 mg - L™, Klebsiella pneumoniae S; <1 mg + L™") ; Interpretive criteria of Nemonoxacin Malate and Sodium Chloride Injection introduction was used for

Nemonoxacin (S:<2 mg + L™';R: =4 mg - L™'); a:Non — susceptibility; c; The rates of susceptibility and resistance of urinary tract isolates contain

135 Escherichia coli strains and 34 Klebsiella pneumoniae strains; — :No breakpoint.
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Table 2 Antibacterail activity (mg « L™") and susceptibilility (S) and resistance (R) rates (% ) of antimicrobial agents against extended
spectrum [ — lactamase (ESBLs) + and ESBLs — of Escherichia coli

o Carbapenems sensitive ESBLs — (n =328)  Carbapenems non —sensitive ESBLs — (n =23) ESBLs + (n=361)

Antiblotic MIC;, MIC,y, S R MIC;, MIC,y, S R MICj, MIC,y, S R
Piperacillin 32 256 38.4 53.7 >256 >256 0.0 100.0 >256 >256 0.0 100. 0
P/T 2 4 98.8 0.6 >256 >256 13.0 87.0 4 8 91.1 6.4
Cefazolin 2 16 57.0 18.9 >256 >256 0.0 100. 0 >256 >256 0.0 100. 0
Cefoxitin 4 32 84.8 10. 1 >256 >256 0.0 100. 0 8 32 72.3 12.5
Cefuroxime 8 16 80.8 6.4 >256 >256 0.0 100.0 >256 >256 0.0 100. 0
Cefotaxime 0. 06 0.5 94.8 4.0 >256 >256 0.0 100.0 128 >256 .0 100.0
Ceftriaxone 0. 06 0.25 95.4 3.7 >256 >256 0.0 100. 0 256 >256 .3 99.7
Ceftazidime 0.25 0 95.7 2.7 >256 >256 0.0 100. 0 16 128 37.1 50. 4
CZA 0.12 0 100.0 0.0 256 >256 17.4 82.6 0.12 0.5 100.0 0.0
Cefoperazone 0.5 4 99. 1 0.3 >256 >256 0.0 100. 0 256 >256 3.6 90.0
CSL 0.25 2 99. 4 0.0 256 >256 .3 95.7 8 64 78. 1 10.2
Cefepime 0.03 0.12 100.0 0.0 128 >256 0.0 91.3 8 128 25.2 36.3
Azireonam 0. 06 0.25 97.9 1.8 32 >256 21.7 65.2 32 256 19.1 64.5
Imipenem 0. 06 0.12 100.0 0.0 8 32 8.7 87.0 0.12 0.12 99.4 0.6
Meropenem 0.016 0.03 100.0 0.0 64 21.7 65.2 0.016 0.03100. 0 0.0
Ertapenem 0. 008 0.016 100.0 0.0 16 128 4.3 87.0 0.016 0.25 96.4 1.9
Gentamicin 1 128 75.3 23.5 32 256 21.7 78.3 2 256 52.9 45.2
Amikacin 4 8 89.9 2.4 2 16 82.6 13.0 4 8 85.9 5.3
Tetracycline 64 256 45.1 54.6 128 256 4.3 87.0 128 256 24.9 73.7
Minocycline 2 82.9 9.8 8 64 43.5 43.5 4 32 69.0 19.7
Tigecycline 0.12 0.12 99.7 0.0 0.12 0.25100. 0 0.0 0.12 0.25 99.7 .0
Eravacycline 0. 06 0.12  99.7 . 3¢ 0.12 0.12100.0 - 0.12 0.12 99.2 . 8¢
Ciprofloxacin 0.25 32 53.4 40.5 32 128 0.0 87.0 16 128 17.7 77.3
Levofloxacin 1 16 49.4 41.5 16 64 8.7 82.6 8 32 19.1 77.3
Nemonoxacin 1 16 61.6 38.4 32 128 17.4 82.6 16 64 24.7 75.3
Nitrofurantoin 16 32 94. 4°¢ 2.8¢ 16 128 - - 16 32 89.7¢ 1.7°¢
FOS 0.25 1 100. 0°¢ 0.0° 1 >256 - - 0.25 64 89.7¢ 6.9°¢
SXT 0.25 >64 61.0 39.0 > 64 > 64 17.4 82.6 >64 > 64 32.1 67.9
Colistin 0.5 0.5 - 1.2 0.5 1 - 8.7 0.5 0.5 - 1.7

Same as table 1;c:The rates of susceptibility and resistance of urinary tract isolates contain 71 carbapenems sensitive ESBLs — strains and 58 ESBLs + strains.

T3 PURZGYIRTR G B - PRI (ESBLs ) B RN 5 50 I B AOHUAME T (mg - L71) SRANTHIURR(S) AIH 25 (R) %(% )
Table 3  Antibacterail activity (mg - L™") and susceptibilility (S) and resistance (R) rates (%) of antimicrobial agents against extended
spectrum B - lactamase (ESBLs) + and ESBLs — of Klebsiella pneumoniae

o Carbapenems sensitive ESBLs — (n =293)  Carbapenems non — sensitive ESBLs - (n =175) ESBLs + (n=122)
Antibiotie MICy, MICy, S R MICs, MICy, S R MICs, MICy, S R
Piperacillin 8 64 65.9 16.7 >256 >256 0.0 100. 0 >256 >256 0.0 99.2
p/T 4 8 93.9 3.4 >256 >256 0.0 100. 0 16 >256 43.4 42.6
Cefazolin 2 4 78.8 8.9 >256 >256 0.0 100. 0 >256 >256 0.8 97.5
Cefoxitin 4 16 88.4 7.8 256 >256 0.0 98.3 8 256 53.3 38.5
Cefuroxime 4 16 87.7 8.5 >256 >256 0.0 98.9 >256 >256 0.0 99.2
Cefotaxime 0. 06 0.25 96.2 2.7 >256 >256 0.6 98.9 256 >256 0.0 98.4
Ceftriaxone 0. 06 0.25 96.9 1.7 >256 >256 1.1 98.9 >256 >256 1.6 98.4
Ceftazidime 0.25 0.5 96.2 3.1 >256 >256 1.7 98.3 64 >256 13.1 77.9
CZA 0.12 0.5 100.0 0.0 2 8 91.4 8.6 0.5 2 97.5 2.5
Cefoperazone 0.25 2 98.3 0.7 >256 >256 0.0 100. 0 >256 >256 1.6 95.9
CSL 0.25 1 99.3 0.3 >256 >256 .0 98.3 32 256 41.0 45.9
Cefepime 0.03 0.12 100.0 0.0 256 >256 1.1 97. 1 32 256 11.5 68.9
Aztreonam 0. 06 0.25 98.6 1.0 >256 >256 3.4 96.0 128 >256 8.2 88.5
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continued )

Carbapenems sensitive ESBLs — (n =293) Carbapenems non — sensitive ESBLs - (n =175)

ESBLs + (n=122)

Antibiotic
MICs, MIC,, S R MICs, MICy, S R MICs, MICy, S R
Imipenem 0.12 0.25 100. 0 0.0 64 128 0.6 98.9 0.25 32 79.5 20.5
Meropenem 0.016 0. 06 100. 0 0.0 128 256 1.1 98.3 0.03 32 76.2 22.1
Ertapenem 0. 008 0.03 100. 0 0.0 >256 >256 0.0 99. 4 0.12 256 69.7 28.7
Gentamicin 0.5 1 96.9 2.4 >256 >256 20.0 78.3 1 >256 51.6 47.5
Amikacin 2 4 98.0 0.3 >256 >256 22.3 74.3 4 >256 74. 6 23.0
Tetracycline 2 128 79.2 16.0 256 >256 6.9 77.7 256 >256 9.8 87.7
Minocycline 2 8 86.3 6.8 16 256 21.7 65. 1 8 128 33.6 42.6
Tigecycline 0.25 0.5 100. 0 0.0 1 2 96. 6 1.1 0.25 1 97.5 0.0
Eravacycline 0.12 0.5 99.3 0.7 ° 0.5 2 82.3 17.7° 0.25 1 94.3 5.7%
Ciprofloxacin 0.03 0.5 84.3 8.5 128 >256 1.7 97.7 16 256 17.2 74.6
Levofloxacin 0. 06 1 83.6 6.1 64 256 2.9 97.1 4 128 23.0 59.8
Nemonoxacin 0.25 2 92.8 7.2 128 >256 .3 97.7 8 256 39.3 60.7
Nitrofurantoin 64 256 - - 256 >256 - - 128 256 - -
FOS 8 16 - - 64 >256 - - 8 >256 - -
SXT 0.12 16 88.7 11.3 >64 >64 28.0 72.0 >64 >64 28.7 71.3
Colistin 0.5 2 - 8.5 0.5 32 - 21.1 0.5 8 - 16.4
Same as table 1.
x4 HUAZYRT 21 KR IEIRA R MIC 43156 (#5)
Table 4 Minimal inhibitory concentrations ( MICs) distribution of antimicrobial agents against 721 Escherichia coli ( strains No. )
MIC(mg - L")
Antibiotic
0.002 0.004 0.008 0.016 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Piperacillin 0 0 0 0 0 0 0 1 2 14 42 49 18 26 53 67 74 97 269
P/T 0 0 0 0 0 1 2 1 7 74 299 204 68 11 9 4 6 7 19
Cefazolin 0 0 0 0 0 0 0 0 0 60 127 79 25 6 3 6 11 37 358
Cefoxitin 0 0 0 0 0 0 0 0 2 7 60 259 211 72 38 15 17 6 25
Cefuroxime 0 0 0 0 0 0 0 1 1 4 18 126 115 42 16 4 0 11 374
Cefotaxime 0 0 2 2 39 147 77 26 10 8 4 10 7 19 37 65 72 72 115
Ceftriaxone 0 0 4 6 102 132 49 16 2 3 3 1 5 14 24 54 8 99 109
Ceftazidime 0 0 0 1 2 24 119 125 42 36 41 58 50 70 48 30 17 21 28
CZA 0 0 0 0 2 131 302 192 51 11 2 2 0 1 1 2 2 2 11
Cefoperazone 0 0 0 0 3 20 49 67 75 47 23 22 19 13 25 57 69 88 135
CSL 0 0 1 5 6 26 61 68 71 49 65 73 98 86 44 27 12 11 9
Cefepime 0 0 4 44 146 93 33 10 9 28 52 56 8 46 28 22 27 8 21
Aztreonam 0 0 2 2 31 157 96 22 7 7 22 49 63 54 48 72 27 19 34
Imipenem 0 0 0 1 14 336 311 23 3 1 1 9 4 5 0 0 0 0
Meropenem 0 13 191 363 96 16 6 4 1 4 3 4 1 3 4 0 0 0
Ertapenem 0 132 240 138 75 47 18 14 13 8 6 3 7 0 4 3 0 1
Gentamicin 0 0 0 0 0 0 4 48 271 120 11 13 27 62 93 31 26
Amikacin 0 0 0 0 0 0 1 36 300 287 58 20 3 0 0 0 7
Tetracycline 0 0 0 0 0 0 2 50 159 28 8 4 15 113 179 127 27
Minocycline 0 0 0 0 0 2 44 140 193 145 68 52 33 13 10 3 2
Tigecycline 0 0 0 0 12 177 440 72 6 3 0 2 0 0 0 0 0 0 0
Eravacycline 0 0 0 0 16 337 319 34 2 2 1 1 0 0 0 0 0 0 0
Ciprofloxacin 1 3 19 41 7 13 57 98 41 14 10 23 33 119 110 68 33 15 7
Levofloxacin 0 0 0 12 35 23 17 73 73 45 26 51 145 122 57 26 5 2 0
Nemonoxacin 0 0 0 0 8 38 24 29 92 80 24 27 105 124 92 35 18 11 5
Nitrofurantoin 0 0 0 0 0 0 0 0 1 0 4 42 257 291 75 31 8 3 0
FOS 0 0 0 0 0 2 81 330 135 51 31 15 8 7 4 4 16 9 19
SXT 0 0 3 20 108 83 34 30 17 20 5 8 3 0 3 29 349 0 0
Colistin 0 0 0 0 0 0 2 84 575 36 3 6 3 0 0 0 0 3

Same as table 1.
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Table 5 MIC distribution of antimicrobial agents against 590 Klebsiella pneumoniae ( strains No. )

MIC(mg - L™")
Antibiotic
0.002 0.004 0.008 0.016 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256

Piperacillin 0 0 0 0 0 0 0 0 0 1 3 56 133 52 19 18 5 9 294
P/T 0 0 0 0 0 0 0 0 2 3 91 190 42 25 12 1 2 9 213
Cefazolin 0 0 0 0 0 0 0 0 2 9% 136 38 4 5 1 2 0 5 303
Cefoxitin 0 0 0 0 0 0 0 1 1 10 127 136 49 24 13 14 21 98 96
Cefuroxime 0 0 0 0 0 0 0 0 2 6 101 119 29 14 8 4 4 3 300
Cefotaxime 0 0 1 12 82 134 29 10 7 8 6 4 1 7 13 18 24 35 199
Ceftriaxone 0 0 1 15 69 136 34 21 9 3 4 1 3 15 15 35 225
Ceftazidime 0 0 0 0 1 9 113 106 41 12 5 14 13 24 21 25 35 26 145
CZA 0 0 0 1 3 31 138 121 75 42 88 57 16 1 3 1 0 13
Cefoperazone 0 0 0 0 1 3 44 116 70 31 15 6 1 3 6 6 12 30 246
CSL 0 0 0 0 0 2 68 115 65 24 14 7 25 21 20 21 15 55 138
Cefepime 0 0 1 21 152 66 42 11 3 6 7 9 18 20 21 19 54 76 64
Aztreonam 0 0 0 8 95 105 50 21 10 6 6 4 6 11 22 14 15 25 192
Imipenem 0 0 0 0 1 64 214 73 34 5 1 3 10 15 25 103 39 3 0
Meropenem 0 0 22 198 102 57 1 2 2 4 3 8 8 3 13 35 82 44 6
Ertapenem 0 17 135 112 47 20 20 21 6 3 1 5 13 5 3 11 45 119
Gentamicin 0 0 0 0 0 0 1 22 190 159 10 6 5 1 18 18 11 145
Amikacin 0 0 0 0 0 0 0 1 6 99 211 100 14 3 1 1 1 0 153
Tetracycline 0 0 0 0 0 0 0 0 6 67 145 38 44 14 7 17 52 72 128
Minocycline 0 0 0 0 0 0 0 0 0 60 162 110 72 49 53 38 14 13 19
Tigecycline 0 0 0 0 0 1 119 212 109 98 42 7 2 0 0 0 0 0 0
Eravacycline 0 0 0 0 0 15 222 144 80 89 34 4 2 0 0 0 0 0 0
Ciprofloxacin 0 0 3 67 135 32 10 24 32 15 14 11 11 12 15 41 53 77 38
Levofloxacin 0 0 0 1 56 140 39 13 29 51 15 7 14 18 36 55 73 36 7
Nemonoxacin 0 0 0 4 2 12 121 89 15 30 Sl 18 11 21 25 45 54 72 20
Nitrofurantoin 0 0 0 0 0 0 0 0 0 0 0 1 6 19 56 112 160 178 58
FOS 0 0 0 0 0 0 0 5 6 44 136 133 51 69 47 36 14 47
SXT 0 0 0 1 3 36 149 83 40 23 9 7 2 1 1 0 235 0 0
Colistin 0 0 0 0 0 0 0 52 348 78 30 23 13 13 13 8 4 2 6

Same as table 1.

R 6 YUY AT R KR R DT R BT (mg - L) AN AU (S) A 25 (R) 3R (% )
Table 6 Antibacterail activity(mg + L™") and susceptibilility (S) , resistance (R) rates (% ) of antimicrobial agents against Enterobacter

spp. , Citrobacter spp. and Serratia spp.

Enterobacter spp. (n=190) Citrobacter spp. (n=159) Serratia spp. (n=164)

Antibiotic

MICy, MICy, S R MICs, MICy, S R MICs, MICy, S R
Piperacillin 8 >256 54.2 41.6 8 >256 54.1 39.0 4 128 82.3 14.0
P/T 4 >256 66.3 25.8 4 128 73.6 19.5 2 16 89.0 8.5
Cefuroxime 32 >256 29.5 54.2 8 >256 52.2 40.3 - - - -
Cefotaxime 0.5 >256 55.3 44.7 0.25 128 67.3 30.2 0.5 32 79.9 15.9
Ceftriaxone 0.5 >256 55.3 44.2 0.25 256 67.9 29.6 0.5 64 81.7 16.5
Ceftazidime 1 >256 58.4 39.5 0.5 256 70.4 28.3 0.5 4 91.5 5.5
CZA 0.5 >256 85.8 14.2 0.25 1 94.3 5.7 0.12 0.5 98.2 1.8
Cefoperazone 1 >256 60. 5 32.1 1 256 74.8 21.4 2 64 87.8 11.0
CSL 1 >256 78.4 16.3 0.5 32 83.6 8.8 2 16 90.2 8.5
Cefepime 0. 06 64 72.1 21.6 0.03 4 86. 8 7.5 0.12 8 88.4 8.5
Aztreonam 0.12 128 61.6 36.8 0.12 64 74.2 24.5 0.25 32 87.2 11.6
Imipenem 0.25 8 85.8 12.6 0.25 1 93.7 4.4 0.5 1 90.9 7.9
Meropenem 0.03 8 86.3 12.1 0.016 0.12 94.3 4.4 0.03 0.12 92.1 7.9
Ertapenem 0.03 16 81.1 18. 4 0. 008 0.25 93.7 5.7 0. 06 0.12 91.5 7.9
Gentamicin 1 128 80.5 19.5 1 16 88.1 11.3 1 2 91.5 6.7
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Enterobacter spp. (n =190)

Citrobacter spp. (n =159)

Serratia spp. (n =164)

Antibiotic
MIC,,  MICy, S R MIC,,  MICy, S R MIC,,  MICy, S R

Amikacin 2 4 93.2 4.7 2 4 93.7 3.1 2 8 79.9 5.5
Tetracycline 4 256 67.9 29.5 1 256 75.5 22.6 64 256 1.8 95.1
Minocycline 4 32 74.2 16.3 2 16 81. 1 10. 1 4 8 67.1 3.7
Tigecycline 0.25 1 99.5 0.0 0.12 0.5 100.0 0.0 0.5 1 100. 0 0.0
Eravacycline 0.25 1 - - 0.12 0.25 - - 0.5 1 - -

Ciprofloxacin 0.03 16 67.9 25.8 0.06 8 76. 1 21.4 0.12 1 83.5 11.0
Levofloxacin 0. 06 16 71.6 21.1 0.25 8 80.5 15.7 0.25 1 87.8 9.1
Nitrofurantoin 128 256 - - 32 64 60.9¢ 10.9¢ 256 >256 - -

FOS 8 64 - - 0.25 2 - - 8 16 - -

SXT 0.12 >64 74.7 25.3 0.06 >064 76.7 23.3 0.5 0.5 96.3 3.7

Same as table 1; c: The rates of susceptibility and resistance of urinary tract isolates contain 46 Citrobacter spp. strains.

RT PUALYIX ALY BE ARG JR Y1) A O R PR (mg - L) RANTE U (S) R (R) H(% )

Table 7

Morganella, Salmonella spp. and Providencia spp.

Antibacterail activity (mg - L™") and susceptibilility (S), resistance (R) rates (% ) of antimicrobial agents Proteus spp. ,

Proteus spp. (n=171)

Morganella(n =136)

Salmonella spp. (n=121)

Providencia spp. (n =55)

Antibiotic

MICs, MIC,y, S R MIC5, MIC,y, S R MIC5, MICy, S R MICy, MICy, S R
Piperacillin 8 128 55.6  38.6 2 128 6.9  25.7 256 >256 - - 8 256 545 455
p/T 0.5 2 9.5 1.8 0.25 2 9.3 2.9 4 16 - - 2 128 65.5 29.1
Cefoxitin 4 32 8.4 105 16 32 42.6 125 - - - - 8 128 527 36.4
Cefuroxime 256 >256 433 56.7 64 >256 0.7 9.2 - - - - 8 >256 50.9 43.6
Cefotaxime 0.12 128 55.6 421 0.06 16 7.3 27.2 0.12 >256 68.6 31.4 0.25 128 527 43.6
Ceftriaxone 0.12 256 61.4  38.6 0.016 4 8.4 125 0.12 >256 68.6 30.6 0.06 128 56.4 40.0
Ceftazidime 0.12 32 8.4 123 0.12 32 8.7 16.9 0.25 64 - - 1 >256 545 41.8
CZA 0.06 0.12 97.7 2.3 0.06 0.12 99.3 0.7 0.25 0.5 - - 0.25 >256 6.8 382
Cefoperazone 2 64 62.6 251 2 32 80. 1 8.8 8 >256 - - 4 >256  61.8 36.4
CSL 2 4 97.1 2.9 1 8 9.5 L5 4 16 - - 4 256 655 21.3
Cefepime 0.12 16 78.4 111 0.03 0.25 97.8 0.7 0.06 32 - - 0.06 32 636 236
Aztreonam 0.016 2 91.2 8.8 0.016 4 91.9 7.4 0.12 o4 - - 0.016 8 8.5 9.1
Imipenem 1 4 53.2 152 2 4 23.5 235 0.12 0.12 98.3 1.7 1 64 509 382
Meropenem 0.06 0.12 94.7 4.1 0.06 0.12 9.5 L5 0.016 0.03 98.3 L7 0.06 64 67.3 327
Ertapenem 0.008 0.03 %4.7 5.3 0.016  0.06 97.8 1.5 0. 008 0.03 98.3 1.7 0.03 8 655 345
Gentamicin 4 32 49.1 39.2 1 128 66.9 221 1 32 - - 4 64 36.4 47.3
Amikacin 4 32 75.4 181 2 8 88.2 2.9 2 4 - - 4 64 61.8 30.9
Tetracycline - - - - - - - - 32 128 4.6 53.7 - - - -
Minocycline - - - - - - - - 4 64 52.1 32.2 - - - -
Tigecycline - - - - - - - - 0.25 0.5 100.0 0.0 - - - -
Eravacycline - - - - - - - - 0.12 0.5 - - - - - -
Ciprofloxacin 1 64 40.4  56.1 0.5 16 45.6  41.1 0.12 1 25.6 17.4 4 32 327 6.8
Levofloxacin 1 32 4.4 456 1 8 4.5 368 0.5 2 26.4 14.9 8 32 2.1 636
FOS 4 256 - - >25 >256 - - 0.12 2 - - 32 >256 - -
SXT >64 >64 43.3  56.7 1 >64 54.4 456 0.25 >&4 71.1 28.9 0.5 >64 564 43.6

Same as table 1.
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Table 8 Antibacterail activity (mg - L™") and susceptibilility (S), resistance (R) rates (% ) of antimicrobial agents Pseudomonas

aeruginoas (PA)

PA(n=624) Imipenem — susceptibility Imipenem — non — susceptibility
Antibiotic PA(n =400) PA(n=197)
MICs, MICy, S R S R S R
Piperacillin 8 256 66. 7 29.3 83.3 14.0 37.1 56.7
P/T 8 256 68. 6 23.6 84.5 9.8 40.2 48.2
Ceftazidime 4 128 73.6 22.4 89.3 8.0 45.5 48.2
CZA 2 16 88.6 11.4 98.5 1.5 71.0 29.0
Cefoperazone 8 256 - - - - - -
CSL 8 128 - - - - - -
Cefepime 4 32 75.6 15.2 90.5 5.0 49.1 33.5
Aztreonam 8 64 61.3 24.7 71.5 11.8 32.1 47.8
Imipenem 2 32 64. 1 32.7 100.0 0.0 0.0 91.1
Meropenem 0.5 16 67.6 23.4 96. 8 1.0 15.6 63.4
Gentamicin 2 32 - - - - - -
Amikacin 4 16 92.9 4.5 98.8 0.3 82.6 12. 1
Ciprofloxacin 0.25 4 73.2 19.9 87.8 8.5 47.3 40.2
Levofloxacin 1 16 64. 4 24.5 81.8 10. 8 33.5 49.1
FOS 64 128 - - - - - -
Colistin 1 2 - 9.0 - 10.0 - 7.1
P/T: Piperacillin/tazobactam; CZA; Ceftazidime/avibactam; CSL; Cefoperazone/sulbactam; FOS: Fosfomycin trometamol; — ; No breakpoint.

R HURZGYIXT 624 BRI S {BFMIR Y MIC o3 ()

Table 9 MIC distribution of antimicrobial agents against 624 Pseudomonas aeruginosa ( strains No. )

MIC(mg - L™1)

Antibiotic

0.008 0.016 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Piperacillin 0 0 0 0 0 0 3 5 35 187 112 74 25 52 35 44 32
P/T 0 0 1 1 0 4 4 3 44 213 92 66 49 25 37 46 39
Ceftazidime 0 0 0 0 0 2 308 194 129 49 25 45 31 29 12 23
CZA 0 0 0 0 0 3 6 99 267 125 53 31 10 6 4 4 16
Cefoperazone 0 0 0 0 0 0 5 3 30 158 131 82 50 33 33 46 53
CSL 0 0 0 0 0 1 5 5 49 190 117 78 38 49 41 28 23
Cefepime 0 0 0 0 0 4 21 109 158 112 68 57 39 19 19 4 14
Aztreonam 0 0 0 0 1 5 3 8 57 195 113 8 57 50 19 12 16
Imipenem 0 0 0 0 0 7 36 182 175 20 34 105 35 5 5 8 12
Meropenem 0 3 6 19 78 114 114 56 32 56 46 41 20 14 6 11 8
Gentamicin 0 0 0 0 3 5 8 108 231 148 34 23 8 3 9 5 39
Amikacin 0 0 0 1 1 3 6 29 168 219 110 43 16 7 7 2 12
Ciprofloxacin 0 0 5 25 169 152 106 43 36 286 12 17 15 11 2 3 0
Levofloxacin 0 0 0 3 2 22 220 155 69 4 30 33 24 14 7 1 0
FOS 0 0 0 0 0 1 0 2 7 13 12 15 139 328 63 10 34
Colistin 0 0 0 0 0 4 33 317 214 43 10 0 0 1 0 0 2

Same as table 8.
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Table 10  Antibacterail activity(mg - L™") and susceptibilility (S), resistance (R) rates (% ) of antimicrobial agents against Acineto-

bacter baumannii ( AB)

Imipenem — susceptibility

Imipenem — non — susceptibility

AB(n=617)

Antibiotic AB(n=153) AB(n =464)

MICs, MIC,, S R S R S R
Piperacillin >256 >256 16.0 78.8 64.1 16.3 0.2 99.4
P/T >256 >256 21. 1 77.6 82.4 14. 4 0.9 98.5
Ampicillin/sulbactam 64 128 24.0 70.8 89.5 1.3 2.4 93.8
Cefotaxime >256 >256 14.3 73.9 56.2 5.2 0.4 96. 6
Ceftriaxone >256 >256 7.9 73.9 32.0 6.5 0.0 96. 1
Ceftazidime 256 >256 26.4 71.5 94.8 3.3 3.9 94.0
CZA 16 128 - - - - - -
Cefoperazone >256 >256 - - - - - -
CSL 64 128 - - - - - -
Sulbactam 32 128 - - - - - -
Cefepime 128 >256 21.7 75.2 84.3 13.7 1.1 95.5
Imipenem 32 128 24.8 70.7 100.0 0.0 0.0 94.0
Meropenem 32 64 24.8 74.9 99.3 0.0 0.2 99.6
Gentamicin >256 >256 26.7 70.7 94. 1 3.3 4.5 92.9
Amikacin >256 >256 36.5 62.4 98.7 0.7 15.9 82.8
Tetracycline >256 >256 - - - - - -
Minocycline 8 32 28.7 65.8 96.7 2.6 6.3 86. 6
Tigecycline 1 2 - - - - - -
Eravacycline 0.25 0.5 96. 8 3.2 99.3 0.7¢ 95.9 4.1°
Ciprofloxacin 64 256 24.1 75.7 96. 1 3.3 0.4 99.6
Levofloxacin 16 64 24.5 71.6 97.4 2.6 0.4 94.4
SXT 32 > 64 43.3 56.7 92.2 7.8 27.2 72.8
Colistin 1 1 - 3.4 - 2.6 - 3.7

P/T: Piperacillin/tazobactam; CZA : Ceftazidime/avibactam; CSL: Cefoperazone/sulbactam; SXT: Trimethoprim - sulfamethoxazole; Interpretive criteria of

ChinaCAST was used for Eravacycline(S; <1 mg - L.~") ;a:Non — susceptibility; — ; No breakpoint.

R11 ORGP 617 BREE A SRR MIC 234 ()
Table 11 MIC distribution of antimicrobial agents against 617 Acinetobacter baumannii ( strains No. )
MIC(mg - L")

Antibiotic

0.004 0.008 0.016 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256  >256
Piperacillin 0 0 0 0 0 0 0 0 0 0 7 32 60 21 11 8 22 456
P/T 74 8 5 2 4 9 7 4 1 8 4 3 1 1 7 21 39 419
Ampicillin/sulbactam 0 0 0 0 0 0 0 1 31 68 29 19 32 67 198 118 33 21
Cefotaxime 0 0 0 0 0 0 0 0 0 5 29 54 61 12 11 14 48 383
Ceftriaxone 0 0 0 0 0 0 0 0 0 1 18 30 80 32 13 13 22 408
Ceftazidime 0 0 0 0 0 0 0 0 12 45 81 25 13 6 37 88 81 229
CZA 0 0 0 0 0 0 0 0 8 73 89 89 187 14 45 61 18 33
Cefoperazone 0 0 0 0 0 0 0 0 0 0 0 2 21 43 58 17 9 467
CSL 0 0 0 0 0 0 0 7 38 65 22 13 30 77 209 124 15 17
Sulbactam 0 0 0 0 0 0 9 38 69 16 17 41 104 170 89 42 16 6
Cefepime 0 0 0 0 0 0 0 11 36 69 11 7 19 29 79 100 140 116
Imipenem 0 0 0 0 0 36 99 13 2 3 28 14 48 164 146 56 3
Meropenem 0 0 0 0 0 15 77 39 17 5 2 22 76 148 186 23 1
Gentamicin 0 0 0 0 0 0 1 15 54 67 28 16 4 8 6 22 387
Amikacin 0 0 0 0 0 0 0 1 4 47 78 74 21 7 3 1 377
Tetracycline 0 0 0 0 0 0 0 4 8 29 56 52 20 20 16 9 10 393
Minocycline 0 0 0 6 37 51 53 13 17 34 33 118 157 77 16 5 0 0
Tigecycline 0 0 0 0 16 76 48 143 244 68 18 3 1 0 0 0 0 0
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MIC(mg - L)

Antibiotic

0.004 0.008 0.016 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256  >256
Eravacycline 0 0 9 94 51 20 187 195 41 19 1 0 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 13 76 45 12 3 1 0 3 4 29 149 125 100 57
Levofloxacin 0 0 0 0 24 99 21 3 2 2 24 95 148 112 53 24
SXT 0 0 0 0 7 17 59 53 71 60 19 7 3 16 87 218 0 0
Colistin 0 0 0 0 0 0 7 251 300 38 3 2 1 0 2 2 8

Same as table 10.

F12 PUR W XE 180 Bk WE L ZF A% £ UM R T R E
(mg - L™") KA (S) A2 (R) (% )

Table 12 Antibacterail activity (mg -+ L™") and susceptibilility
(S), resistance (R) rates (% ) of antimicrobial agents against

180 Stenotrophomonas maltophilia

R 13 PURELGYR 111 BRPEAR s /R T8 2 S RETUR R
(mg « L") K AN HUEE (S) M2 (R) (% )

Table 13  Antibacterail activity (mg + L™") and susceptibilility
(S), resistance (R) rates (% ) of antimicrobial agents against

111 Burkholderia cepacia complex

Antibiotic MIC5y,  MICy, S R Antibiotic MICs, MIC,,
Ticarcillin/ cavulanic acid 32 128 40.0 15.0 Ticarcillin/cavulanic acid >256 >256
Ceftazidime 32 256 - - Ceftazidime 4 8
Ceftazidime/ avibactam 16 128 - - Ceftazidime/avibactam 2 4
Minocycline 0.25 1 91.7 2.2 Imipenem 16 16
‘ . Meropenem 4 4
Tigecycline 0.5 1 - - . .
Minocycline 8 16
Eravacycline 0.5 1 - - Tigecycline 1 5
Levofloxacin 1 2 90. 6 7.2 Eravacycline 0.5 1
SXT 1 4 83.3 16.7 Levofloxacin 4 64
Chloramphenicol 16 32 42.8 33.3 SXT 0.5 2
Chloramphenicol 16 32

— :No breakpoint.

*x 14

DU 250t v ILFF B A BRI (g - L71) B 20 SRR (S) AT 25 (R) % (% )

Table 14  Antibacterail activity(mg » L™") and susceptibilility (S) , resistance (R) rates (% ) of antimicrobial agents Haemophilus spp.

Haemophilus influenzae(n =319)

Haemophilus parainfluenzae(n =116)

Antibiotic

MICs, MICy, S R MICs, MICyy S R
Ampicillin 128 >256 8.8 87.8 8 >256 22.4 63.8
Ampicillin/sulbactam 8 32 21.6 78.4 4 8 43.1 56.9
Piperacillin 32 128 - - 1 64 - -
P/T 0.12 0.5 100. 0 0.0 0.25 1 93.1 6.9
Cefazolin 256 >256 - - 16 >256 - -
Cefathiamidine 256 >256 12.5 87.5 64 >256 - -
Cefuroxime 64 256 20.7 73.4 8 64 48.3 40.5
Cefotaxime 0.5 2 96.9 3.1 0.12 2 94.8 5.2
Ceftriaxone 0.12 0.5 100. 0 - 0. 06 0.5 100. 0 -
Ceftazidime 0.5 2 94.0 6.0° 0.25 2 98.3 1.7¢
Cefepime 1 4 87.1 12.9¢ 0.25 4 80.2 19. 8%
Aztreonam 2 16 59.6 40. 4 0.5 4 81.9 18. 1¢
Imipenem 8 32 44.2 55.8* 2 32 66. 4 33.6"
Meropenem 0.25 0.5 92.8 7.2° 0.25 1 74. 1 25.9*
Ertapenem 0.5 2 71.5 28.5¢ 0.25 2 67.2 32. 8¢
Azithromycin 4 128 52.7 47.3% 2 64 61.2 38.8*
Tetracycline 0.5 1 92.5 .6 1 87.1 6.
Minocycline 0.5 1 94.7 .3 1 2 66. 4 33.6
Tigecycline 0.12 0.25 90.3 9.7¢ 0.5 1 21.6 78. 4%
Eravacycline 0. 06 0.12 - - 0.12 0.25 - -
Ciprofloxacin 0. 008 0.5 98.1 1.9° 2 16 39.7 60. 3"
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43K 14 ( Table 14 continued)

Haemophilus influenzae(n =319) Haemophilus parainfluenzae(n =116)

Antibiotic
MIC;, MIC,, S R MICs, MIC,, S R

Levofloxacin 0.016 0.5 98.7 1.3* 2 8 62.9 37.1°%
Moxifloxacin 0.03 0.5 97.5 2.5 4 32 34.5 65. 5"
Nemonoxacin 0.016 0.25 97.5 2.5 2 16 31.9 68. 1
Gemifloxacin 0. 008 0.25 86.2 13.8* 4 32 24.1 75. 9
SXT 8 64 40.4 56. 4 2 64 36.2 40.5
Chloramphenicol 0.5 2 92.8 6.6 1 4 82.8 6.9

P/T:Piperacillin/tazobactam ; SXT: Trimethoprim — sulfamethoxazole ; Interpretive criteria of cefathiamidine susceptibility test plate manual was used for

cefathiamidine (S:<16mg - L' R:=32 mg * L) ;The breakpoints of EUCAST were used for minocycline (S: <1 mg -

L™";R:=2mg- L"),

Interpretive criteria of USA — FDA breakpoint was applied for tigecycline (S: <0.25 mg - L™"); Interpretive criteria of Nemonoxacin Malate and Sodium

Chloride Injection introduction was used for Nemonoxacin (S:<0.5 mg - L™';R: =1 mg -

L=") ;a:Non — susceptibility; — : No breakpoint.

K15 HUEZPIXE 135 BRSO MEH (mg - L71) KA R U (S) At 25 (R) 2( % )
Table 15  Antibacterail activity (mg - L™") and susceptibilility (S), resistance (R) rates (% ) of antimicrobial agents against

135 Moraxella catarrhalis

Antibiotic MICs, MIC,, S R
Amoxicillin 2 8 - -
Amoxicillin/cavulanic acid <0. 002 0. 06 100. 0 0.0
Piperacillin 0.25 1 - -
P/T 0. 004 0.016 - -
Cefazolin 4 8 - -
Cefathiamidine 2 2 100. 0 0.0
Cefuroxime 1 4 99.3 0.0
Cefotaxime 0.5 1 100.0 -
Ceftriaxone 0.5 1 100. 0 -
Ceftazidime 0. 06 0.25 100.0 -
Cefepime 1 2 100. 0 0.0
Imipenem 0.03 0. 06 100.0 0.0
Meropenem 0. 004 0. 004 100.0 0.0
Ertapenem 0. 008 0.016 100.0 0.0
Erythromycin 0.12 256 71.1 28.9 ¢
Azithromycin 0.12 256 71.1 28.9¢
Clindamycin 2 >256 36.3 37.0
Tetracycline 0.25 0.5 97.8 2.2
Minocycline 0.12 0.12 100. 0 0.0
Tigecycline 0. 06 0.12 - -
Eravacycline 0.016 0.03 - -
Ciprofloxacin 0.03 0. 06 100. 0 -
Levofloxacin 0.03 0. 06 100.0 -
Moxifloxacin 0. 06 0.12 94.8 5.2
Nemonoxacin 0.03 0. 06 - -
Gemifloxacin 0.016 0.03 - -
SXT 0.12 0.5 90. 4 3.7
Rifampicin 0.03 0. 06 100.0 0.0
Chloramphenicol 0.5 0.5 100. 0 0.0

P/ T Piperacillin/tazobactam ; SXT ; Trimethoprim — sulfamethoxazole ; Interpretive criteria of cefathiamidine susceptibility test plate manual was used for cefathia-

midine (S:<16mg - L™";R: =32 mg + L") ;The breakpoint of cefepime (S: <4 mg+ L™';R;=8 mg + L.=") ;Imipenem, meropenem(S;<2 mg - L~ ';

R:=4 mg - L™'); Ertapenem (S:<0.5 mg -

<0.25 mg -

L=';R:=0.5 mg- L") were based on EUCAST; a:Non — susceptibility; — :No breakpoint.

L™ R:=1 mg - L™'); Minocycline (S: <1 mg - L™';R: =2 mg -

L") ; Moxifloxacin (S:
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Table 16 Comparison of susceptibilility (S) and resistance (R) rates (% ) of Escherichia coli and Klebsiella pneumoniae isolated from in-
tensive care unit(ICU) and non — ICU

FEscherichia coli Klebsiella pneumoniae

Antibiotic ICU(n=95) Non - ICU(n =614) ICU(n =202) Non - ICU(n =388)

S R S R S R S R
Piperacillin 13.7 83.2 18.4 77.9 26.2 70.8 36. 1 52.1
P/T 86.3 10.5 93.0 5.7 39.1 56.4 64.2 31.7
Cefazolin 24.2 63.2 26.7 62.5 29.7 67.3 44.3 47.4
Cefoxitin 72.6 15.8 76. 1 14.0 41.1 54.5 62. 1 34.0
Cefuroxime 33.7 58.9 37.8 56.5 31.2 66.8 50.0 47.4
Cefotaxime 43.2 56.8 43.8 55.5 33.2 65.8 55.7 43.3
Ceftriaxone 43.2 56. 8 44.3 55.2 34.2 65.3 56.4 42.8
Ceftazidime 61. 1 33.7 63.4 29.6 34.7 63.4 59.5 38.1
CZA 96. 8 3.2 97.4 2.6 95.5 4.5 97.7 2.3
Cefoperazone 44.2 53.7 48.0 48.4 34.2 64.4 57.0 42.3
CSL 82.1 8.4 86.0 8.3 42.1 54.5 66.0 30.7
Cefepime 54.7 23.2 59.3 21.2 38.1 55.4 59.8 36.6
Aztreonam 53.7 41.1 55.7 35.0 37.1 62.4 59.3 39.4
Imipenem 94.7 5.3 97.1 2.8 50.0 49.5 74.7 25.3
Meropenem 96. 8 3.2 97.6 2.0 49.0 51.0 74.5 24.7
Ertapenem 92.6 6.3 95.4 3.4 48.0 51.5 72.4 27. 1
Gentamicin 54.7 42.1 63.2 35.5 54.0 45.5 70. 4 28.4
Amikacin 86.3 5.3 87.8 4.1 58.9 39.6 76.8 20.4
Tetracycline 30.5 67.4 34.2 64.8 33.7 58.4 48.5 44.3
Minocycline 75.8 12.6 74.3 16.4 46.5 42.1 61.3 26.0
Tigecycline 100. 0 0.0 99.7 .0 98.5 1.0 98.5 0.0
Eravacycline 100.0 - 99.3 0.7* 91.6 8.4 9.1 5.9*
Ciprofloxacin 30.5 56. 8 33.7 61.6 35.6 59.9 51.3 42.8
Levofloxacin 28.4 61.1 33.1 61.2 37.6 55.4 52.1 38.4
Nemonoxacin 43.2 56.8 40.9 59.1 4.6 55.4 60.3 39.7
Nitrofurantoin - - 90. 8° 3. 8¢ - - 9.7¢ 80. 6°
FOS - - 93.1° 5.4° - - - -
SXT 46.3 53.7 44.8 55.2 50.5 49.5 62.4 37.6
Colistin - 1.1 - 1.8 - 15.3 - 13.1

Same as table 1 ;c:The rates of susceptibility and resistance of urinary tract isolates contain 130 Escherichia coli strains and 31 Klebsiella pneumoniae strains

isolated from non — ICU.

R 17 1CU 5k 1CU 73 4 gt fi5 50 18 0 660 2 1 Sl AT BN L B 24 W B8R (S ) I 24 (R) R LA (% )

Table 17 Comparison of susceptibilility (S) and resistance (R) rates (% ) of Pseudomonas aeruginosa and Acinetobacier baumannii iso-

lated from ICU and non — ICU

Pseudomonas aeruginosa Acinetobacter baumannii

Antibiotic ICU(n=179) Non - ICU(n =444) ICU(n =310) Non - ICU(n =307)

S R S R S R S R
Piperacillin 60. 3 37.4 69. 1 26. 1 10. 6 85.8 21.5 71.7
p/T 60.3 34.1 71.8 19.4 13.5 84.8 28.7 70. 4
SAM - - - - 16.5 80.0 31.6 61.6
Cefotaxime - - - - 7.4 83.2 21.2 64.5
Ceftriaxone - - - - 4.2 82.6 11.7 65.1
Ceftazidime 64.8 31.3 77.0 18.9 16.8 81.0 36.2 61.9
CZA 82.7 17.3 91.0 9.0 - - - -
Cefepime 65.4 21.8 79.7 12.6 13.9 84.2 29.6 66. 1
Aztreonam 53.6 31.8 64.2 21.8 - - - -

Imipenem 54.2 42.5 68.0 28.8 15.2 78. 4 34.5 62.9
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43R 17 (Table 17 continued )

Pseudomonas aeruginosa

Acinetobacter baumannii

Antibiotic ICU(n =179) Non — ICU(n =444) ICU(n =310) Non - ICU(n =307)
S R S R S R S R
Meropenem 58.7 30.2 71.2 20.7 15.2 84.5 34.5 65.1
Gentamicin - - - - 18. 4 79.7 35.2 61.6
Amikacin 90.5 7.8 93.9 3.2 27.1 71.6 45.9 53.1
Minocycline - - - - 20.0 73.9 37.5 57.7
Eravacycline - - - - 96.5 3.5 97.1 2.9
Ciprofloxacin 71.5 21.2 73.9 19.4 14. 8 85.2 33.6 66. 1
Levofloxacin 59.8 25.7 66.2 24.1 15.2 80.0 33.9 63.2
SXT - - - - 37.1 62.9 49.5 50.5
FOS - - 73. 8° 11.9¢ - - - -
Colistin - 10. 1 - 8.6 - 2.6 - 4.2

Same as table 8 and 10; c: The rates of susceptibility and resistance of urinary tract isolates contain 42 strains isolated from non — ICU.

R A8 IR R 20 B A I A R R 98 v 7 1 VRN BT TR 24 T 24 2R LU (% )
Table 18 Comparison of susceptibilility and resistance rates (% ) of Escherichia coli and Klebsiella pneumoniae isolated from different age
groups
Escherichia coli Klebsiella pneumoniae
Antibiotic <14 years(n =58) 15 - 64 years(n =332) =65 years(n =322) <14 years(n=42) 15 - 64 years(n =295) =65 years(n =253)
S R S R S R S R S R S R

Piperacillin 13.8 75.9 14.5 82.2 21.7 75.5 23.8 73.8 35.6 56.3 30.8 58.5
P/T 93.1 6.9 92.8 4.8 91.3 7.8 57.1 19.0 55.6 41.7 55.3 41.9
Cefazolin 43.1 55.2 21.1 66. 3 28.6 60. 2 28.6 69.0 41.7 52.2 38.3 54.2
Cefoxitin 77.6 19.0 74. 1 15.7 77.0 11.8 78.6 16.7 53.2 43.7 53.0 41.9
Cefuroxime 41. 4 50.0 33.7 59.6 40. 1 55.3 31.0 66.7 45.8 51.9 43.1 54.5
Cefotaxime 48.3 48.3 41.3 58.4 45.3 54.3 33.3 66.7 49.2 49.5 49.0 50.2
Ceftriaxone 50.0 50.0 41.6 58.1 45.7 53.7 33.3 66.7 50.2 49.2 49.8 49.4
Ceftazidime 65.5 22.4 59.6 32.2 65.8 29.2 35.7 64.3 52.2 45.1 52.2 45.8
CZA 94.8 5.2 97.6 2.4 97.5 2.5 95.2 4.8 96. 6 3.4 97.6 2.4
Cefoperazone 56.9 41.4 44.3 51.2 49.1 48.1 33.3 64.3 50.5 48.1 50.2 49.4
CSL 93.1 5.2 83.4 8.4 86.3 8.7 64.3 21.4 56.9 39.7 57.7 40.7
Cefepime 69.0 12. 1 54.2 22.6 61.8 21.7 38. 1 52.4 54.2 42.7 52.6 41.9
Aztreonam 63.8 24.1 51.2 40.7 58.4 32.6 35.7 64.3 52.9 46. 1 53.0 45.8
Imipenem 94.8 3.4 96.7 3.3 97.2 2.8 90.5 9.5 64.4 35.6 64.4 35.2
Meropenem 94.8 3.4 97.6 2.1 97.8 1.9 90.5 9.5 63.4 35.9 64.4 35.2
Ertapenem 94.8 3.4 95.8 3.6 94. 4 4.0 90.5 9.5 62.0 38.0 62.1 36.8
Gentamicin 62. 1 37.9 60. 8 37.0 63.7 35.1 81.0 19.0 63.1 35.6 64.0 35.2
Amikacin 100. 0 0.0 87.7 5.1 85.4 4.0 90.5 7.1 68. 1 30.2 70. 4 26.5
Tetracycline 36.2 63.8 31.6 67.5 35.1 63.4 38.1 61.9 43.4 47.5 44.3 49.0
Minocycline 69.0 19.0 72.0 18.4 78.3 12.7 66.7 11.9 53.9 34.2 57.3 31.6
Tigecycline 100. 0 0.0 99.4 0.0 100.0 0.0 100. 0 0.0 97.6 0.3 99.2 0.4
Eravacycline 100.0 - 98.8 1.2* 100.0 - 92.9 7.1° 75.3 24.7% 79.1 20.9
Ciprofloxacin 51.7 44.8 32.5 62.3 31.4 61.8 40.5 45.2 48.5 47.1 43.9 51.0
Levofloxacin 53.4 43.1 32.2 63.0 29.5 62.1 50.0 26.2 48.5 44.7 45.1 46.6
Nemonoxacin 56.9 43.1 39.2 60. 8 41.0 59.0 61.9 38.1 55.9 44.1 52.6 47.4
Nitrofurantoin - - 87.7¢ 3.1¢ 93.9¢ 4.5¢ - - - - - -
FOS - - 95.4° .6 90. 9°¢ 6.1° - - - - - -
SXT 44.8 55.2 41.9 58.1 48.1 51.9 64.3 35.7 59.3 40.7 56. 1 43.9
Colistin - 0.0 - 0.9 - 2.8 - 9.5 - 14.9 - 13.4

Same as table 1; c: The rates of susceptibility and resistance of urinary tract isolates contain 65 and 66 Escherichia coli strains isolated from adult

(15 - 64 years) and the elderly ( =65 years) , respectively.
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Table 19 Comparison of susceptibilility and resistance rates (% ) of Pseudomonas aeruginosa isolated from different age groups

<14 years(n =49)

15 - 64 years(n =268)

=65 years(n =307)

Antibiotic
S R S R S R

Piperacillin 93.9 4.1 63.1 31.7 65.5 31.3
pP/T 93.9 2.0 64.6 26. 1 68. 1 24.8
Ceftazidime 95.9 2.0 73.5 21.6 70.0 26.4
CZA 100. 0 0.0 89.9 10. 1 85.7 14.3
Cefepime 98.0 2.0 74.6 14.2 73.0 18.2
Aztreonam 93.9 4.1 62.3 22.4 55.0 30.0
Imipenem 87.8 8.2 64.9 32.1 59.6 37.1
Meropenem 95.9 4.1 67.5 23.1 63.2 26.7
Amikacin 100. 0 0.0 92.5 3.7 92.2 5.9
Ciprofloxacin 95.9 2.0 73.5 17.9 69. 4 24.4
Levofloxacin 98.0 2.0 65.7 23.5 58.0 29.0
Colistin - 6.1 - 9.3 - 9.1

Same as table 8.

R20 AN[FIAFIS R 20 B S AN ST RO ST 25 I 25 R LA (% )

Table 20 Comparison of susceptibilility and resistance rates (% ) of Acinetobacter baumannii isolated from

different age groups

<14 years(n =53)

15 - 64 years(n =272)

=65 years(n =292)

Antibiotic
S R S R S R

Piperacillin 32.1 64.2 12.1 83.1 16. 8 77.4
P/T 35.8 64.2 16.5 81.6 22.6 76. 4
Ampicillin/sulbactam 32.1 62.3 19.9 76. 1 26. 4 67.5
Cefotaxime 17.0 62.3 12.5 79.0 15.4 71.2
Ceftriaxone 3.8 62.3 9.2 78.7 7.5 71.6
Ceftazidime 37.7 62.3 21.7 76.8 28.8 68.2
Cefepime 26.4 73.6 18.4 80. 1 24.0 70.9
Imipenem 37.7 18.9 20.6 78.7 26.4 72.6
Meropenem 37.7 62.3 20.6 79.4 26.4 72.9
Gentamicin 35.8 64.2 22.8 74.6 28.8 68.2
Amikacin 41.5 58.5 33.5 65.8 38.4 59.9
Minocycline 39.6 56.6 25.4 70.6 29.8 63.0
Eravacycline 98.1 1.9¢ 97.1 2.9 96.2 3.8
Ciprofloxacin 34.0 66. 0 19.9 79.8 26.4 73.6
Levofloxacin 34.0 47.2 20.6 76.5 26.4 71.6
SXT 41.5 58.5 40.1 59.9 46.6 53.4
Colistin - 0.0 - 3.3 - 4.1

Same as table 10.

W21 AR R B WAL AT T 0 DT I 25 i 25 3R LA (% )

Table 21 Comparison of susceptibilility and resistance rates (% ) of Haemophilus influezae isolated from different age groups

<14 years(n =93)

15 - 64 years(n =109)

=65 years(n=117)

Antibiotic

S R S R S R
Ampicillin 2.2 96. 8 9.2 87.2 13.7 81.2
Ampicillin/sulbactam 14.0 86.0 19.3 80.7 29.9 70.1
pP/T 100. 0 0.0 100. 0 0.0 100. 0 0.0
Cefathiamidine 6.5 93.5 12.8 87.2 17.1 82.9
Cefuroxime 16. 1 80. 6 14.7 77.1 29.9 64.1
Cefotaxime 95.7 4.3 96.3 3.7 98.3 1.7%
Ceftriaxone 100. 0 - 100. 0 - 100. 0 -
Ceftazidime 89.2 10. 8* 93.6 6.4° 98.3 1.7¢
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43R 21( Table 21 continued)
<14 years(n =93) 15 - 64 years(n =109) =65 years(n=117)

Antibiotic

S R S R S R
Cefepime 84.9 15.1° 84.4 15. 6° 91.5 8.5
Aztreonam 49.5 50. 5¢ 58.7 41.3% 68. 4 31.6"
Imipenem 50.5 49.5° 39.4 60. 6* 43.6 56. 4
Meropenem 92.5 7.5 94.5 5.5 91.5 8.5
Ertapenem 73.1 26.9° 68. 8 31.2¢ 72.6 27. 4%
Azithromycin 39.8 60. 2° 56.0 44.0* 59.8 40.2¢
Tetracycline 90.3 8.6 93.6 6.4 93.2 5.1
Minocycline 91.4 8.6 97.2 2.8 94.9 5.1
Tigecycline 81.7 18. 3¢ 93.6 6. 4" 94.0 6.0"
Ciprofloxacin 100.0 - 96.3 3.7 98.3 1.7¢
Levofloxacin 100. 0 - 98.2 1.8 98.3 1.7%
Moxifloxacin 98.9 1.1¢ 95.4 4.6" 98.3 1.7¢
Nemonoxacin 98.9 1.1 95.4 4.6 98.3 1.7
Gemifloxacin 90.3 9.7¢ 80.7 19. 3% 88.0 12.0*
SXT 32.3 64.5 45.0 51.4 42.7 54.7
Chloramphenicol 91.4 7.5 93.6 6.4 93.2 6.0

Same as table 14.
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Table 22 Comparison of susceptibilility and resistance rates (% ) of Escherichia coli isolated from different spcimens

Blood(n =390)

Urine(n =135)

Drainage fluid(n =88)

Secretion(n =87)

Antibiotic

S R S R S R S R
Piperacillin 16.7 79.7 20.0 75.6 19.3 80.7 16. 1 77.0
p/T 94. 4 4.6 89.6 8.9 87.5 9.1 89.7 8.0
Cefazolin 24.9 64.6 26.7 57.0 22.7 64.8 34.5 59.8
Cefoxitin 74.9 11.0 79.3 16.3 71.6 21.6 79.3 17.2
Cefuroxime 35.9 58.2 41.5 51.9 35.2 60. 2 39.1 55.2
Cefotaxime 42.3 57.4 49.6 49.6 39.8 59.1 44.8 54.0
Ceftriaxone 42.3 57.4 50. 4 48.9 40.9 58.0 46.0 54.0
Ceftazidime 63.6 29.7 63.0 30.4 56.8 35.2 66.7 25.3
CZA 97.9 2.1 95.6 4.4 96. 6 3.4 97.7 2.3
Cefoperazone 45.6 50.5 53.3 42.2 44.3 52.3 49.4 49.4
CSL 86. 2 7.7 83.7 8.1 79.5 14. 8 90. 8 5.7
Cefepime 57.7 22.6 64. 4 23.7 50.0 22.7 64.4 12.6
Aztreonam 54.9 36.4 60.0 35.6 46. 6 43.2 58.6 25.3
Imipenem 97.7 2.1 95.6 .4 96. 6 3.4 94.3 5.7
Meropenem 98.5 1.5 96.3 .0 96. 6 3.4 95.4 2.3
Ertapenem 96.7 2.1 92.6 .9 92.0 6.8 94.3 5.7
Gentamicin 63.8 35.4 54.8 43.0 59.1 37.5 66. 7 32.2
Amikacin 89.7 2.3 88. 1 6.7 76. 1 11.4 90. 8 2.3
Tetracycline 31.5 67.4 33.3 65.2 36.4 61.4 37.9 62.1
Minocycline 76.9 14.4 74.8 17.0 67.0 20.5 71.3 17.2
Tigecycline 99.7 0.0 100. 0 0.0 98.9 0.0 100. 0 0.0
Eravacycline 99.5 0.5* 99.3 0.7 98.9 1.1 100.0 -
Ciprofloxacin 33.1 60.0 24. 4 71.9 34.1 62.5 48.3 44.8
Levofloxacin 33.3 60.0 20.7 72.6 31.8 62.5 47.1 47.1
Nemonoxacin 41.8 58.2 31.9 68. 1 39.8 60. 2 56.3 43.7
Nitrofurantoin - - 91.1 .7 - - - -
FOS - - 93.3 .2 - - - -
SXT 46.9 53.1 41.5 58.5 43.2 56. 8 43.7 56.3
Colistin - 1.3 - 3.7 - 1.1 - 1.1

Same as table 1.
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Table 23  Comparison of susceptibilility and resistance rates (% ) of Klebsiella pneumonia isolated from different spcimens

Blood (n =308) Sputum(n =105) Drainage fluid(n =71) Secretion(n =67) Urine(n =34)
Antibiotic
S R S R S R S R S R

Piperacillin 33.1 55.5 31.4 62.9 32.4 60. 6 40.3 56.7 20.6 67.6
p/T 57.5 38.6 54.3 36.2 53.5 43.7 56.7 43.3 50.0 50.0
Cefazolin 41.6 51.3 37.1 58.1 36.6 53.5 43.3 53.7 26.5 67.6
Cefoxitin 57.8 39.0 59.0 33.3 49.3 49.3 49.3 46.3 44.1 50.0
Cefuroxime 46.8 50.3 38.1 60.0 42.3 56.3 44.8 52.2 35.3 64.7
Cefotaxime 51.0 47.7 41.0 58. 1 52.1 46.5 49.3 50.7 35.3 64.7
Ceftriaxone 51.9 48.1 41.9 58.1 53.5 46.5 49.3 49.3 35.3 55.9
Ceftazidime 54.9 41.9 42.9 55.2 52.1 47.9 55.2 43.3 35.3 64.7
CZA 97.4 2.6 95.2 4.8 97.2 2.8 100. 0 0.0 97.1 2.9
Cefoperazone 51.9 47.4 41.9 57.1 53.5 46.5 49.3 47.8 41.2 55.9
CSL 59.1 37.0 57.1 37.1 57.7 42.3 55.2 43.3 58.8 41.2
Cefepime 55.8 39.3 42.9 49.5 53.5 43.7 56.7 43.3 44.1 52.9
Aztreonam 54.5 44.5 44.8 55.2 53.5 46.5 55.2 43.3 41.2 52.9
Imipenem 68.2 31.8 66.7 32.4 64.8 35.2 59.7 40.3 67.6 32.4
Meropenem 67.9 31.5 66.7 33.3 63.4 35.2 59.7 40.3 67.6 32.4
Ertapenem 65.9 33.4 65.7 34.3 62.0 38.0 58.2 40.3 64.7 35.3
Gentamicin 66.9 31.8 71.4 28.6 59.2 39.4 61.2 38.8 47.1 50.0
Amikacin 73.1 24.7 76.2 21.0 63.4 32.4 68.7 31.3 58.8 38.2
Tetracycline 47.1 45.5 41.0 53.3 42.3 53.5 40.3 47.8 29.4 61.8
Minocycline 58.1 29.5 61.0 29.5 47.9 38.0 61.2 29.9 38.2 38.2
Tigecycline 97.7 0.6 100. 0 0.0 98.6 0.0 98.5 0.0 100. 0 0.0
Eravacycline 93.5 6.5" 95.2 4.8 87.3 12.7¢ 95.5 4.5 97.1 2.9°
Ciprofloxacin 48.7 47.1 42.9 49.5 47.9 46.5 46.3 49.3 29.4 61.8
Levofloxacin 49.4 43.5 46.7 39.0 45.1 45.1 49.3 46.3 29.4 58.8
Nemonoxacin 56.2 43.8 57.1 42.9 54.9 45.1 53.7 46.3 41.2 58.8
Nitrofurantoin - - - - - - - - 8.8 82.4
SXT 59.4 40.6 60.0 40.0 69.0 31.0 49.3 50.7 41.2 58.8
Colistin - 14.9 - 5.7 - 14.1 - 19.4 - 11.8

Same as table 1.
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Table 24  Comparison of susceptibilility and resistance rates (% ) of Pseudomonas aeruginosa isolated from different spcimens

Sputum( n =241)

Blood(n =133)

Secretion(n =116)

Drainage fluid(n =82)

Urine(n =47)

Antibiotic
S R S R S R S R S R

Piperacillin 64.7 32.4 67.7 29.3 67.2 25.0 69.5 28.0 66.0 27.7
P/T 66. 4 27.0 69.2 21. 1 67.2 22.4 74.4 22.0 72.3 19.1
Ceftazidime 70.1 25.3 73.7 22.6 75.9 20.7 78.0 19.5 76.6 17.0
CZA 88.0 12.0 85.7 14.3 90.5 9.5 90.2 9.8 91.5 8.5
Cefepime 70.5 18.3 77.4 14.3 75.0 14.7 80.5 13. 4 89.4 6.4
Aztreonam 55.6 29.5 68. 4 18.0 61.2 25.0 65.9 24.4 63.8 17.0
Imipenem 59.8 36.9 63.2 33.8 72.4 25.9 64.6 34. 1 66.0 23.4
Meropenem 62.7 27.8 69.2 24. 1 71.6 17.2 68.3 24.4 76.6 12. 8
Amikacin 92.5 4.6 92.5 4.5 93.1 4.3 92.7 4.9 95.7 4.3
Ciprofloxacin 66. 4 22.8 81.2 15.0 70.7 22.4 82.9 13.4 72.3 25.5
Levofloxacin 58.9 29.9 68. 4 18.8 62.9 26.7 75.6 15.9 61.7 25.5
Colistin - 7.5 - 12.0 - 7.8 - 9.8 - 8.5

Same as table 8.
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Table 25 Comparison of susceptibilility and resistance rates (% ) of Acinetobacter baumannii isolated from different spcimens
Sputum( n =288) Blood(n =140) Drainage fluid(n =74) Secretion(n =61) Urine(n =35)
Antibiotic
S R S R S R S R S R
Piperacillin 20.5 76.0 12.9 80.0 10.8 82.4 4.9 91.8 28.6 60.0
P/T 24.0 74.3 18.6 80.0 17.6 82.4 9.8 90.2 40.0 57.1
Ampicillin/sulbactam 26.4 66.7 22.9 74.3 21.6 78.4 13. 1 83.6 40.0 48.6
Cefotaxime 16.0 70.8 13.6 75.0 10. 8 81.1 6.6 83.6 31.4 54.3
Ceftriaxone 8.3 70.5 6.4 77.1 8.1 77.0 6.6 85.2 17. 1 54.3
Ceftazidime 29.5 67.4 24.3 75.0 20.3 78.4 16.4 82.0 48.6 48.6
Cefepime 24.7 70.8 19.3 80.0 17.6 82.4 9.8 86.9 42.9 48.6
Imipenem 26.0 64.2 24.3 75.7 20.3 79.7 16. 4 83.6 45.7 54.3
Meropenem 26.4 73.3 24.3 75.7 20.3 79.7 16.4 83.6 42.9 54.3
Gentamicin 27.4 70.5 27.1 69.3 23.0 74.3 19.7 77.0 45.7 54.3
Amikacin 37.8 60. 8 38.6 60.7 29.7 70.3 31.1 67.2 48.6 48.6
Minocycline 29.9 63.2 30.0 67.9 20.3 71.6 24.6 72.1 45.7 45.7
Eravacycline 95.5 4.5° 98.6 1.4* 97.3 2.7° 98.4 1.6 94.3 5.7°
Ciprofloxacin 25.7 74.3 23.6 75.7 20.3 79.7 14.8 85.2 45.7 54.3
Levofloxacin 25.7 68. 1 24.3 72.1 20.3 79.7 14.8 83.6 45.7 54.3
SXT 39.9 60. 1 53.6 46.4 45.9 54.1 32.8 67.2 45.7 54.3
Colistin - 4.2 - 2.9 - 1.4 - 4.9 - 2.9
Same as table 10.
Wl 18 KB A 9 K CRKP K i & >30% ,9 K=
W % BeZ s T i LAt IR WL AE CRKP @& A& IX,

JorkE i H 4w b, R A 8 ESBLs R ELR H
N 50. 7% g b — T W R R 4.3 AN E S R E R
/MR THIF S Bk, % 2007 % 2008 4
FHE T 26.7% , 5 2003 455 [ 1) 4 [F 40 B Tt 24
% ( China Antimicrobial Resistance Surveillance System,
CARSS) ™ i T KM e T 0 865 = 1Rk 0 B R i 2
AP H{E K CHINET i 2 A 50, R Y
W 78 V& 245 W i 24 W ) ¥ ( European  Antimicrobial
Resistance Surveillance Network, EARS — Net) ''*' 2023
AT I S S 7 o = Ak AR R i 24 DR R A T L
B34 16. 2% |, B i3 A 3k 37. 3% ; SENTRY $1 1 25
My W 3 H ( SENTRY  Antimicrobial Surveillance
Program, SENTRY) U A BRBESEY R 30. 4% I .
VG -1 L 56l DXAHASE AL 58 AR W e , 3 A 4
FRATY i 858 v L B 5 TR 32 A T X B 7 R 0 2 T 24 1
2.1% ~3.8% BRI 1 ~2 A 70 5 i R AL
KP4 K ATLAS ™ BRI S A — 5 1
M2 T 2555 . W26 S5 174 ESBLs 70
Krth 3y 20. 7% , F72E 18 4571 [ s BT F 2R 24 il
RILE{AR (carbapenem —resistant Klebsiella pneumoniae,
CRKP) ;11 2 5 35. 4% , BRI N 10 4~ 1 73 4, W
BT CARSS™ il CHINET™ 455, 42745 5 5 b

I A 2R E T A XS e o A R T, A HE
R4~ B2 Bt £7 7 CRKP [n] ve B 43 K i 47, EARS -
NET'") CRKP M 0 ~69.7% , -4 13.3% , & - F+ita
# SENTRY''"F1 ATLAS'" tf | CRKP 4> ERSE2545 H!
RAHE10% ~20% o 3% CRKP ki th T s, HoAh
W25y 25 22 Z BRI 5 ~ 10 AN F 430
% 6 A i B AR PR 23 B S iy (BB T 5 M 2 T 24
BT il R vl B AR L, B2 R 4w S 2
BIFHX U R L FREMEZFREER B RAM 2,
e FFIR 24 M) UBCR Y < 90% o HoAt i #1 12 H 40 6
T 2451 0 A DL Y S 16 4

AF A TR TR, 0 2t R B T 0T I e 355 i Tif 24 3R 3¢
R W S 6. 4 AT A e, 38 R AR AR K
% ® it 24 ( multidrug — resistant, MDR) [ R
43.3% BRI 2. 2 AN A 43 53, RF LG 2011 A LR
ZESRIY WA B #a e, 2T 25 ( Extensively drug -
resistant, XDR) & (5 17. 0% ,2 ¥ 40 & % Fir il 25 4 4
TRIZh . BT RS 253 55 CARSS™ FICHINET
756 ~ 11 AN 43 A, SENTRY'' Fil ATLAS'™ %54 5
TN I BRI IS 25 2 AR5 A 13.8% ~ 15. 8%
17 1% ~23.3% 55 Hh DX iy A X, 2
AN B0 B T R M IS 55 2402 Tt 24 8 F2E , MDR
i 78.3% ,XDR 5 71. 0% ,9 k4 1 XF Jor i) 25 ) 4= 0



12586

v T R 25 PR gk R

a1 E I8 2025 4E9 H (KA 440 1)

M2 (1. 5% ) B ATIR A5 AV B B M 28 24 %
5 CHINET" 45 5L A1 0L, %% CARSS™ &4 15 ©~H 4
M, EARS - NET /R0 88 S Sl AT 5 0 B 5 25 04
& R4 A T 2R A AT T 2 25 R AE 36. 7% ~
42.4% HHPARRIEZE 25 EK,3 KW iR 2y
IG5 90% . ATLAS'™ ¥l @R, B8 R ST i
T RIS 25 2R 2 BRT- 1 68.2% ~68.5% , AN [
X 25K B R AR R S b X i 245 2 75%
W BRAE 70% 247, AL FEFRFEPLT 40%
TG IMAFF R B — PIEE IR 2 68. 7% , 77
fitf 2 S 2 R VU MR 25 2% {2017 4R DLk & B
SRR IR R N 35. 3% , PR A,
PRI 25 ZR iAKW, (H# 2021 4 Z i
HF o IR ML AT B X & T AR 24 g T
CHINET" 455, @BRER S, [ B Fn [ 48
I VGRS 24 J0 g AT B Eb 5] B B i T b L R
el ] 75 5 2 AN SRR R I B L A i
S A0 E 7 BT 245 T 3 R AL B 28 A A4S 1 s T i 48
i) Skt e/ BT 2 B 1 G 2 R B T B A R4
PURAE R, R A B B A B, USR] 55 95.5%
Hirp CRKP 5 3k £t W/ B 24 [ 3 SR > 90% , 5
KA BIANCO %M 438 1 93. 9% AH 1B, CRKP X
Sk FAE/ BT 4k 3 25 32 32 i T KPC 28748 WY
Wi 5 kT AR WEIN HR 1 Rk B KPC - 33 Tl
CRKP BRI T 26, o4k 3 #k KPC -2 & 34 /s
AR R 25 . R & B = GBI MR, k7l
AHLIGE 7 B 24 U 45 X5 ] 2o {5 P L 7 AR 280411 e A R T R
BT RA BTG, MICy, <16 mg - L™ 4 4R
AL B AR Ny 88. 6% o ZOMORODI 457 554 T 3k
0l e/ BT 24 L X9 280410 v 2 R A R 5 B Y AR A
PUETEE  MIC JEFTE <0.5 ~ 128 mg - L', MIC,, {8
%2 M4 mg - L7 MCyfHfE2.4~16 mg - L™" MIC {2}
SLAUIE ALY 1/4 SRR, SASUR I 25 A —3
ML CHINET' 45 5, [ 4T 7 Ja S0 R 0 125 (95. 5%  vs.
93.6% ) , HilZH A M IR (88. 6% vs. 92.5%)
IRITFRZHLA )2 1M R A0 B 3 P, AR TR
MY 3 695 Fi#E % FR B L H 3 693 Fk MIC {1
<4 mg-L~"', MIC,, {H 7£ 0.016 ~ 0.5 mg - L',
MIC,ofH7E 0. 03 ~2 mg - L™" X it 1 H 41 5 MIC
IR R N 1 ~ 172, X S A B FF 1 98 I AT 14 s
YR RS 2 MR IR 1 1/4, 4008 USRS
A >90% , Bk T B M 25 BUER W 3% A AT
100% U . FED6H B SR S AT 7 MIC (B AE 259
ARG, 40 R R e 5 o 8 HAWSER 25 4738 14

2017 % 2020 4FA3K W MIC 25 R EEA —SFEiK 1 4>
i T8 B85, SR FH AR [) ) 5 s v i, 40 T o Al AR —
., SEHBIX 2020 T 2022 ARG W Bk Ak
A2 NIl 35 T AN IR K W 35 A T8 R S 48 o B A T
MIC, Fl MICoo {43514 0.5 F10.5 mg - L' .1 #
2 mg - L' W AL

CLST' SR A 4 437 B8 2 37 45, , B i F 55 22 5% )
FDA'™ 8 EUCAST™ i #i (9 b5 #E. 4K i FDA &5
EUCASTHR U [BIA7-4E 1# 22 A 6], FDA X} [R] h — 4%
WRLRLW R INA R AR PLIR 2R, I7 i AL A AR 3K
KRZES, FEER DR ( F LN E H ERh) g
oAl He b, 22 45 2 3% A6 30 3 bR B ) e
ChinaCAST ¥ 2024 4ERiAR | AR $7 26 R ik PRAT A0, A B
FERR I EFR

oAb EL 2006 4EFEFRE _F T ,2000 2010 4E R
oM 2 A R I 4 SR SR T K v B X
IFF R B A AR GF 50 1E FH , MIC, 1 MICy, {H 43 51 A
0.008 F10.25 mg « L™", NEFHIPEAY 172 ~ 1/4; %
FAh LRI MIC {H7E 0. 004 ~0.12 mg - L™, J&HAth
DA 2 25117 172 ~ 174, #2009 % 2010 4
W25 AL XTI AT R R SR T T AR FH R
Fr—3, HOKU B A5 3 36 [ M B} 2 23 R gL 952 93 o
23 AL DX BRATPE i 9812 W FR 97 5 6 (2019 hit) |
) BN A XAk A5 R il 4% B B 25 W 4R R
(2018 Ji ) A1 [ g A AL X AR AR Ml 22 12 W7 FG I 7 4
5 (2016 i) ROFHEAE 7>, [A] B Al 4 S 8 4 S0 S 4
SVERE AMAERFIRIT AT — BT
DX AT T A R P 50

SN R A R AN A 5 B {11 B H ESBLs 3R A
for RS R R, CRKP 12 P MK 24 3t 8 g I AT
A RSl oAy SN S S S

AWFTEARTT 2= TTOHTHE 2 2R A PR | SR8l 2y
AR PURATIRZN A PR AR A 25 B A
RS F] LR A AR A "R E R8T T e =L
A AR AT A o 1258 3R

SE W

[1] WHO. WHO bacterial priority pathogens list, 2024 Bacterial
pathogens of public health importance to guide research,
development and strategies to prevent and control antimicrobial
resistance 2024 [ EB/OL ] .2024 - 03 - 17 [ 2025 - 07 - 01 ].
https : //www. who. int/publications/1/item/9789240093461.

[2] CLSL
Testing. 35" ed. CLSI supplement M100[ EB/OL]. 2025 -01 —27
[2025 -07 —01]. https;//clsi. org/shop/standards/m100/.

[ 3] EUCAST. Breakpoint tables for interpretation of MICs and zone

Performance Standards for Antimicrobial Susceptibility



Chin J Clin Pharmacol

2587

Vol. 41 No. 18 September 2025 ( Serial No. 440)

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

diameters[ EB/OL]. 2025 - 01 - 01[2025 -07 -01]. https://
www. eucast. org/clinical_breakpoints.

FDA. Antibacterial susceptibility test interpretive criteria[ EB/OL ].
2023 —01 -26[2025 - 07 - 01]. https://www. fda. gov/drugs/
development — resources/antibacterial — susceptibility — test -
interpretive — criteria.

ChinaCAST. [EZ 2454 % Z 4> ( ChinaCAST) 3-8 i s K $1 36 &£
rh I R 37 [ EB/OL]. 2023 =09 - 23 —2[2025 - 07 -01].
www. chicast. cn/Client/index. html.

Zags AU 0, A5 . o AT 24 M U A 5T ( CARST) 2021 -
2022 A 2% [ B PR B W I A (0] o R R 2 B AR K
2023,39(23) : 3525—3544.

ZERn, XM, g, 45 . T AR R 4 ) A4 T it 2 10 ) ( Mohnarin )
2007 —2008 4E4RE [J]. A I AR 25 Bl 2f 42 75, 2011,27(5) «
323—334.

4[R2 BRI 2 W 00 190 . 2023 4 4 1] 200 T 1 2 M 00 40 75 (777 22
J%) [ EB/OL]. 2024 - 11 - 18 [2025 — 07 - 01 ]. https://
www. carss. cn/Report/Details? ald =978.

S, BIAT A AR L . 2023 4F CHINET sf [ 40T 1 24 1
MWL) APEEGS TR, 2024, 24(6) « 627—637.
EU/EEA (EARS — Net). Antimicrobial resistanc in the EU/EEA
(EARS - Net) - Annual Epidemiological Reprot for 2023
[EB/OL]. 2024 — 11 —08[2025 =07 - 01 ]. https://www. ecdc.
europa. ew/ sites/ default/files/ documents/ antimicrobial — resistance —
annual — epidemiological —report — EARS — Net —2023. pdf.

SENTRY. SENTRY
microbiology visualization platform [ EB/OL ] .2025 - 01 - 01
[2025 =07 —01] https://sentry — mvp. jmilabs. com/.

ATLAS  Surveillance. testing
surveillance[ EB/OL]. 2025 =01 — 01 [ 2025 - 07 - 01 ]. https://

Antimicrobial  surveillance  program

Antimicrobial leadership  and
atlas — surveillance. com.

MAGIORAKOS A P, SRINIVASAN A, CAREY R B, et al
Multidrug — resistant, extensively drug — resistant and pandrug —
An international expert proposal for interim

Clin Microbiol Infect,

resistant bacteria;
standard definitions for acquired resistance.
2012, 18(3) : 268—281.
e, BRI A0 L T w4 AN TR TR 245 0 199 ( Mohnarin )
2011 —2012 4F 4 2 BV R 25 We D425 [T ] bl R 24 B2
78,2014, 30(3) : 260—277.
ok, B AR, A5 PP EI R 24 I IATTSY 2017 ~2018 2> FREE:
B[] I RZ 2 2019,35(19) « 2508—2528.
BIANCO G, BOATTINI M, LUPO L, et al. In vitro activity and
genomic characterization of KPC - producing Klebsiella pneumoniae
clinical blood culture isolates resistant to ceftazidime/avibactam,
meropenem/vaborbactam,  imipenem/relebactam;  An  Italian
nationwide multicenter observational study (2022 -23) [J].
J Antimicrob Chemother, 2025, 80(2) : 583—592.
ZOMORODI A R, GHANBARI - AFRA L, FARIDAFSHAR H,
et al. In vitro susceptibility of Burkholderia cepacia to ceftazidime —
avibactam; A systematic review[ J/OL]. New Microbes New Infect,
2025, 66 101601. 2025 — 03 - 282025 - 07 - 01 ]. https://
pubmed. ncbi. nlm. nih. gov/40547539/.

HAWSER S, KOTHARI N, MONTI F, et al. In vitro activity of

eravacycline and comparators against gram — negative and gram -
positive bacterial isolates collected from patients globally between
2017 and 2020 [ J/OL]. J Glob Antimicrob Resist, 2023, 33
304—320. 2023 - 06 - 31 [2025 - 07 - 01 ] . https://
pubmed. ncbi. nlm. nih. gov/37207925/.
[19] LEEYL, LIU CE, WANG W Y, er al. Antimicrobial resistance
among imipenem — non — susceptible Escherichia coli and Klebsiella
pneumoniae isolates, with an emphasis on novel B - lactam/
B — lactamase inhibitor combinations and tetracycline derivatives:
The Taiwan surveillance of antimicrobial resistance program, 2020 —
2022 J]. J Microbiol Immunol Infect, 2025, 58(2) ; 219—225.
PR ER . B — U SRR A A R 2T ]
A ZE 4R ,2008, 33(8) ; 453—460.
Z=%n, B, Bl , 4 . FRIE 2009 ZF 2010 4F MOHNARIN 0 H Il
PR B3 TR R A R 25 W [ T]. A 30 B 24 2%k, 2012,
35(1): 67—87.
METLAY J P, WATERER G W, LONG A C, et al. Diagnosis and

[20]

[21]

[22]
treatment of adults with community — acquired pneumonia. An
official clinical practice guideline of the American Thoracic Society
and Infectious Diseases Society of America[ J/OL]. Am J Respir
Crit Care Med, 2019, 200 (7). e45—e67.2019 — 10 - 01
[2025 —07 —01 . https;//pubmed. ncbi. nlm. nih. gov/31573350/.

[23] LEEMS, OHJ Y, KANG C I, et al. Guideline for antibiotic use
in adults with community — acquired pneumonia [ J ] . Infect
Chemother, 2018, 50(2) : 160—198.

[24] AR PR PR = 2 . P O AL DX A5 il 5 12 1 A

TERE (2016 4Ff) [J]. A 45 4% RV I 2% 75, 2016, 39
(4):253—279. (U Fm HEA 2025 -07 - 10)

(1. Institute of Clinical Pharmacology, Peking University First Hospital, Beijing 100034,
China; 2. Clinical Laboratory, Beijing Hospital, Beijing 100730, China; 3. Clinical
Laboratory , Jilin University Second Hospital , Changchun 130041, Jilin Province , China; 4.
Clinical Laboratory, The First Affiliated Hospital of Nanjing Medical University, Nanjing
210029, Jiangsu Province,

University , Shanghat 200023, China; 6. Clinical Laboratory, Sir Run Run Shaw Hospital

China; 5. Clinical Laboratory, Zhongshan Hospital Fudan

Zhejiang University School of Medicine, Hangzhou 310003, Zhejiang Province, China; 7.
Infectious Disease Department, Sir Run Run Shaw Hospital, Zhejiang University School of
Medicine, Hangzhou 310003, Zhejiang Province, China; 8. Clinical Laboratory, Renmin
Hospital of Wuhan University, Wuhan 430060, Hubei Province, China; 9. Clinical
Laboratory, Xiangya Hospital Central — south University, Changsha 410008, Hunan
Province, China;
650011, Yunnan Province, China; 11. Clinical Laboratory, Affiliated Hospital of Guizhou

Medical University, Guiyang 550001 , Guizhou Province,

10.  Clinical Laboratory Kunming First People’ s Hospital, Kunming
China; 12. Clinical Laboratory ,
Air Force Military Medical University Xijing Hospital, Xi’ an 710032, Shanxi Province,
China; 13. Clinical Laboratory, Jinan Central Hospital Affiliated to Shandong University ,
Jinan 250013, Shandong Province
Second Hospital, Lanzhou 730030, Gansu Province,

China; 14. Clinical Laboratory, Lanzhou University
China; 15. Clinical Laboraiory, The
First Teaching Hospital of Xinjiang Medical University, Urumqi 830054, Xinjiang Uygur
Autonomous Region, China; 16. Clinical Laboratory, Hanzhong Center Hospital , Hanzhong
723000, Shanxi Province, China; 17. Clinical Laboratory, Children’s Hospital of Shansxt,
Taiyuan 300012, Shanxi Province, China; 18. Dermatology Department, The first Affiliated
Hospital of Guangxi Medical University, Nanning 530021, Guangxi Zhuang Autonomous
Region, China; 19. Clinical Laboratory, The first Affiliated Hospital of Xiamen University
Xiamen 361003, Fujian Province, China; 20. Clinical Laboratory, Tianjin Third Central
Hospital, Tianjin 300170, China)



