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Abstract: Objictive To investigate the antimicrobial resistance of E. coli strains isolated from 19 hospitals across China in the
CHINET Antimicrobial Resistance Surveillance Program during the period from 2005 through 2014. Methods Antimicrobial
susceptbility testing was carried out according to a unified protocol using Kirby-Bauer or MIC method. Results were analyzed according
to the breakpoints of CLSI 2014. WHONET 5.6 was used for data analysis. Results A total of 97 493 clinical strains of E. coli were
collected from 2005 through 2014, 75.5% of which were isolated from inpatients, and 49.8% were from urine. The prevalence of
E.coli increased with time from 17.3% in 2005 to 20.9% in 2014. Susceptibility testing showed that the resistance profile of E. coli
strains varied with hospital. During the 10-year period, E. coli strains showed increasing resistance rate to second and third-generation
cephalosporins, e.g., cefuroxime (52.8% — 62.8%), and ceftazidime (14.9% —28.8%), but decreasing resistance rate to aminoglycosides,
such as amikacin (12.0%—>4.0%), gentamicin (60.4% — 46.6%), and tobramycin (30.3%~— 19.0%). The percentage of E. coli strains
resistant to carbapenems was steady, ranging from 0.2% to 2.2%. The resistance rate was relatively lower (<20%) to B-lactam/
B-lactamase inhibitor combinations (excluding ampicillin-sulbactam). The E. coli strains isolated from ICU showed significantly higher
resistance rates than those from other departments. The E. coli isolated from inpatients showed significantly different resistance rate
from the strains from outpatients (P<C0.05). The strains isolated from respiratory specimens had higher resistance rate to penicillins and
cephalosporins than the strains from other specimens. The resistance profile of the E. coli strains also increased with the age of patients (the
strains from old patients>adults>children>newborns in terms of resistance rate). The prevalence of ESBLs-producing strains is variable
among different hospitals and in different specific years. The overall prevalence of ESBLs-producing strain in E. coli isolates was
42.3%. The prevalence of ESBLs-producing strains was generally increasing from 2005 through 2014. The ESBLs-producing strains
had significantly higher resistance than non-ESBLs-producing strains (P<C0.05). Conclusions The resistance profile of E. coli strains
varies with hospitals, departments, and specimens where they are isolated. Therefore, it is necessary to conduct the surveillance program
in hospitals for rational use of antibiotics.
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Table I Prevalence of E.coli among all clinical isolates

Year Number Total %

2005 3949 22774 173
2006 5553 33945 16.4
2007 6 524 36 001 18.1
2008 6678 36216 18.4
2009 7992 43 670 18.3
2010 9225 47 850 19.3
2011 10 861 59 287 183
2012 13 406 72397 18.5
2013 16 794 84 572 19.9
2014 16 511 78 955 20.9
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Table 2  Susceptibility of E. coli to antimicrobial agents in different hospitals during 10 years

(%)

AYD BJH CQH GSY GZH HSH KMH PED PUH RJH

Antibiotic

R S R $ R 8 R S R S R S R S R S R S R S
Ampicillin 882 10.2 87.1 11.0 88.7 10.5 90.3 8.6 858 12.7 90.5 7.4 902 7.8 83.7 13.6 85.7 12.7 83.8 14.7
Piperacillin 79.5 14.4 77.3 162 742 22.1 79.8 14.3 73.2 18.5 84.6 12.3 72.7 18.0 68.2 23.6 68.1 23.4 70.1 21.0
Amoxicillin-clavulanic acid 119 585 NA NA NA NA 11.3 587 11.5 584 65.0 35.0 23.2 484 10.0 67.5 114 63.5 NA NA
Cefoperazone-sulbactam 10.7 709 11.6 66.4 107 76.1 4.7 79.0 10.1 67.5 8.6 67.5 4.3 789 3.4 81.1 43 829 3.6 347
Ampicillin-sulbactam 57.1 23.9 48.8 31.5 57.1 28.8 46.4 30.5 49.0 32.1 60.1 20.5 56.4 21.6 32.9 40.8 31.7 48.7 38.7 43.0
Ticarcillin-clavulanic acid 9.1 640 NA NA NA NA NA NA 642 167 NA NA NA NA NA NA 97 594 NA NA
Piperacillin-tazobactam 79 838 86 809 7.6 846 4.2 839 4.8 888 6.7 80.7 48 874 26913 32 925 3.2 909
Cefazolin 728 58 64.1 199 729 143 72.5 14.6 71.5 9.5 74.6 11.9 73.9 254 63.4 20.9 64.6 20.6 59.3 259
Cefoperazone NA NA NA NA NA NA 669 268 469 36.8 NA NA 647 265100 © 519 424 NA NA
Cefuroxime 67.7 30.1 58.1 38.7 65.2 32.7 62.7 35.3 55.7 39.1 66.8 30.6 60.1 38.7 58.6 40.3 56.0 41.7 53.5 44.7
Ceftazidime 39.3 53.7 28.7 64.5 52.3 41.5 32.3 60.5 25.6 66.5 28.8 61.8 30.7 66.6 21.4 69.5 18.1 74.1 19.2 73.6
Ceftriaxone 659 31.0 NA NA NA NA NA NA 604 393 65.0 350 663 33.6 NA NA 534 458 NA NA
Cefotaxime 68.1 27.0 56.2 42.2 64.6 29.1 624 36.4 57.4 384 65.7 32.8 63.3 35.1 58.3 40.3 55.4 42.8 529 46.1
Cefepime 43.7 38.5 442 45.1 589 27.4 46.6 38.8 31.9 55.6 48.0 35.8 24.7 60.6 29.1 50.9 28.5 50.4 28.8 52.8
Cefmetazole 206 762 88 898 NA NA NA NA 24951 68 906 60 927 57937 43 945 7.7 910
Cefotetan 47 928 NA NA NA NA NA NA 23967 NA NA 16 969 6.0926 NA NA NA NA
Cefoxitin 15.2 77.3 16.8 70.7 20.3 74.4 10.7 83.0 17.9 72.8 18.1 72.5 10.1 844 6.7 90.2 94 83.0 8.2 86.7
Cefaclor 81.2 188 NA NA NA NA NA NA NA NA 67.0 31.1 NA NA 609 38.5 314 67.7 533 45.6
Cefprozil 40.5 524 NA NA NA NA NA NA NA NA 673 29.7 NA NA 594 387 NA NA 47.1 50.2
Aztreonam 48.0 47.0 NA NA NA NA 419 486 399 582 60.0 40.0 434 56.2 NA NA 319 60.1 NA NA
Ertapenem 09 90.7 43 93.7 23766 09 977 1.1 988 3.0 944 13 984 14977 0.7 985 13 977
Imipenem 2.0 942 29 952 4.0 790 0.6 986 2.1 942 14975 1.0 986 1.0967 04 98.1 04 989
Meropenem 21959 23970 34 8.8 07984 23958 17972 L1988 08981 03 993 05 987
Panipenem NA NA NA NA 0 987 NA NA NA NA NA NA NA NA 05990 NA NA 02 995
Amikacin 9.8 871 7.6 864 95 853 56919 69 899 95854 32960 27951 69 90.1 7.1 899
Gentamicin 50.7 47.1 52.7 46.4 58.4 39.9 53.8 449 494 49.1 56.2 42.1 49.1 485 38.0 60.4 53.6 45.7 48.8 504
Tobramycin 22.5 499 NA NA NA NA NA NA 16.6 54.8 579 21.1 303 502 NA NA NA NA NA NA
Ciprofloxacin 64.2 324 745 20.5 71.5 26.0 62.6 34.2 66.9 30.0 70.1 26.0 59.3 39.6 28.4 663 64.4 334 61.2 352
Levofloxacin 60.8 363 NA NA NA NA 60.8 37.1 62.7 34.7 64.5 32.3 574 405 NA NA 624 35.5 595 374
Trimethoprim-sulfamethoxazole 70.2 28.8 63.9 35.0 81.0 16.7 68.9 29.9 58.7 40.1 65.5 33.3 66.8 24.0 56.6 42.8 67.2 31.7 59.4 39.5
Nitrofurantoin 5.7 793 NA NA NA NA 102 847 54 829 96 850 5.1 83.9 NA NA 100 850 NA NA
Chloramphenicol NA NA NA NA NA NA NA NA 164 776 NA NA NA NA NA NA 299 654 NA NA
Tetracycline 68.8 300 NA NA NA NA 725 267 NA NA NA NA 735248 NA NA NA NA NA NA
Minacycline 184 698 NA NA NA NA NA NA 362 460 255 63.1 NA NA NA NA 225 661 NA NA
Tigecycline 21 964 NA NA NA NA 05986 0 996 04 982 04 978 01999 0.1 996 0 982
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Table 2 ( continued )
Antibiotic SCH SYF TIX XJH Z1 SYH TI) HXH NMH  Total

R $ R S R S R S R S R S R S R S R S R S
Ampicillin 853 10.8 832 15.6 93.0 53 889 99 882 102 85.6 13.6 84.1 14.3 88.1 10.8 87.3 11.0 87.3 11.0
Piperacillin 79.3 166 NA NA 87.9 9.4 70.8 20.1 77.6 149 67.8 240 NA NA NA NA 80.5 12.6 75.3 17.8
Amoxicillinclavulanicacid 165 42.1 NA NA 183 44.4 11.0 58.8 34.6 27.9 13.7 562 12.2 628 NA NA 11.2 57.6 16.6 51.5
Cefoperazone-sulbactam 50 719 138 67.3 104 618 46 715 79 709 NA NA 12 924 57 826 1.6 856 6.1 762
Ampicillin-sulbactam 38.6 32.0 56.3 29.3 56.4 21.7 52.5 26.0 60.3 22.4 54.1 244 NA NA 65.8 182 45.4 29.5 47.1 32.1
Ticarcillin-clavulanic acid NA NA NA NA NA NA 135635 NA NA NA NA NA NA NA NA NA NA 118 58.1
Piperacillin-tazobactam 41 864 28 936 6.1 862 2.4 90.6 107 722 43 919 28 936 3.4 915 0.9 960 4.6 879
Cefazolin 68.8 142 624 0 831 93 736 1.6 766 11.3 812 0.1 669 0 NA NA 642 0 709 129
Cefoperazone NA NA 538 450 NA NA NA NA 417 583 NA NA NA NA NA NA NA NA 532 408
Cefuroxime 603 37.7 56.2 43.1 783 20.1 68.3 28.5 62.9 329 52.4 372 NA NA NA NA 65.6 27.3 62.3 354
Ceftazidime 28.7 61.5 25.0 73.4 35.8 539 33.5 61.8 23.0 68.0 27.5 68.6 24.2 64.4 31.0 67.9 33.5 53.4 27.0 65.8
Ceftriaxone NA NA 570 427 NA NA 66.0 33.7 NA NA 55.1 44.8 59.9 39.8 62.7 37.2 59.5 40.2 59.9 39.3
Cefotaxime 61.1 36.5 NA NA 77.8 21.8 69.5 27.6 60.1 37.0 66.1 33.9 483 47.1 NA NA 50.0 41.7 61.6 36.5
Cefepime 432 40.5 22.0 65.6 52.6 25.0 30.3 54.3 42.1 40.4 34.9 56.7 22.1 66.8 20.8 67.7 13.6 74.6 353 47.9
Cefinetazole 48 934 53 924 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 67 917
Cefotetan NA NA 2.1 963 NA NA 30 955 NA NA 21 969 NA NA NA NA NA NA 28 957
Cefoxitin 54 91.0 198 77.5 143 792 167 70.3 144 756 NA NA 17.7 714 NA NA 162 70.2 12.9 79.6
Cefaclor 616 364 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 588 40.0
Cefprozil 593 383 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 588 387
Aztreonam NA NA 365 62.4 47.8 39.7 42.5 56.8 39.9 484 42.1 55.9 40.0 59.5 42.4 57.3 354 639 402 5338
Ertapenem 14 957 1.8 975 NA NA 22 954 NA NA NA NA 15 974 NA NA 0.6 987 1.5 959
Imipenem 20 948 1.4 981 08 989 1.3 971 1.1 967 03 99.5 0.7 976 1.1 985 02 988 1.1 97.0
Meropenem 10 982 12 985 09 990 1.5 962 1.1 981 0.4 993 21 906 NA NA 0 100 1.0 978
Panipenem NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 03 994
Amikacin 38 914 3.6 961 29 957 4.4 94.4 135 769 65 928 3.8 957 32 965 4.3 942 6.1 909
Gentamicin 42.4 563 459 53.5 48.2 50.9 49.4 49.3 60.2 38.3 52.4 46.9 50.9 48.5 46.3 53.1 55.0 44.4 500 4838
Tobramycin NA NA 185 522 32.9 50.7 17.4 532 NA NA 164 48.0 203 51.5 183 50.1 17.4 48.3 22.0 50.9
Ciprofloxacin 28.6 64.6 60.3 38.6 60.3 36.5 59.4 385 73.4 22.5 70.5 27.9 61.8 37.0 63.1 36.0 74.4 24.8 59.0 37.8
Levofioxacin NA NA 568 403 59.5 39.0 57.7 38.4 333 66.7 65.8 30.1 57.9 389 59.8 37.4 70.4 26.1 60.5 37.0
Trimethoprim-sulfamethoxazole 57.5 41.3 65.8 34.2 59.6 39.1 69.3 26.1 69.6 29.0 41.8 582 62.4 37.4 60.9 39.1 67.2 32.8 63.1 355
. Nitrofurantoin NA NA 5.1 827 5.1 883 58 817 NA NA 638 79.6 52 816 56 798 NA NA 63 826
Chloramphenicol NA NA NA NA NA NA NA NA 154 846 37.5 538 NA NA NA NA NA NA 304 643
Tetracycline NA NA NA NA NA NA NA NA 760 22.8 79.2 20.6 68.0 303 NA NA NA NA 736 253
Minocycline NA NA NA NA NA NA NA NA 167 750 NA NA NA NA 20.1 70.6 38.3 312 22.1 66.0
Tigecycline 30 960 NA NA 03 991 0 100 NA NA NA NA 0.1 996 02 99.4 06 983 06 987

Some data were not included for the hospitals where only few strains were tested. The 95.3% resistance to meropenem from West China Hospital

was excluded due to inaccurate data.

NA; not available; AYD: The First Affiliated Hospital of Anhui Medical University; BJH: Beijing Hospital, CQH: The First Affiliated Hospital
of Chongging Medical University; GSY: Gansu Provincial Hospital; GZH: The First Affiliated Hospital of Guangzhou Medical University; HSH:
Huashan Hospital, Fudan University; KMH: First Affiliated Hospital of Kunming Medical University; PED: Children's Hospital of Fudan University;
PUH: Peking Union Medical College Hospital; RJH: Rui Jin Hospital Shanghai Jiao Tong University School of Medicine; SCH: Children's Hospital
of Shanghai; SYF: Sir Run Run Shaw Hospital, Zhejiang University School of Medicine; TIX: Tongji Medical College of Huazhong University of
Science and Technology; XJH: The First Affiliated Hospital of Xinjiang Medical University; Z1: The First Affiliated Hospital, Zhejiang University;
SYH: The First Hospital of China Medical University; TJJ: Tianjin Medical University General Hospital; HXH: West China Hospital, Sichuan
University; NMH: Inner Mongolia Medical College Hospital.
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Table 3  Susceptibility of E. coli to antimicrobial agents in different years
(%)

Antibiotic

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014  Total
(n=3949) (n=5 553) (n=6 524) (n=6 678) (n=7 992) (n=9 225) (r=10861) (+=13406) (n=16794) (n=16511) (=97 493)

R §$ R § R § R 8 R 8§ R 8§ R 8§ R 8§ R 8 R S R S

Ampicillin

Piperacillin
Amoxicillin-clavulanic acid
Cefoperazone-sulbactam
Ampicillin-sulbactam
Ticarcillin-clavulanic acid
Piperacillin-tazobactam
Cefazolin

Cefoperazone
Cefuroxime
Ceftazidime

Ceftriaxone

Cefotaxime

Cefepime

Cefmetazole

Cefotetan

Cefoxitin

Cefaclor

Cefprozil

Aztreonam

Ertapenem

Imipenem

Meropenem

Panipenem

Amikacin

Gentamicin

Tobramycin
Ciprofioxacin

Levofloxacin

Trimethoprim-
sulfamethoxazole

Nitrofurantoin
Chloramphenicol
Tetracycline
Minocycline

Tigecycline

86.8 11.7 85.7 124 88.2 9.7 88.6 9.6 89.0 9.1 884 9.7 88.1 10.3 873 11.3 862 12.0 86.0 124 87.3 11.0

713 158 763 17.1 76.0 164 77.1 162 76.9 16.5 753 18.0 76.3 18.4 76.7
27.1 39.8 164 51.2 18.0 50.6 16.2 46.8 17.9 42.9 18.3 49.0 17.6 51.6 16.8
9.8 69.0 57 774 29 843 40 828 53 77.6 6.5 754 79 724 7.8
49.4 32.1 47.9 31.3 48.4 29.8 43.1 349 464 32.3 44.3 34.6 46.7 32.6 444
17.2 53.1 7.8 63.7 12.7 57.7 109 56.2 12.6 54.7 8.6 63.5 9.1 623 147
6.5 812 42 853 55 830 42 854 4.6 864 5.9 859 49 877 50
68.8 14.2 66.5 17.5 70.2 15.5 70.6 159 72.7 154 71.8 163 71.4 139 704
45.7 38.0 53.5 41.6 52.7 41.8 54.3 40.9 52.6 40.2 55.2 39.6 50.8 42.8 NA
52.8 42.7 55.5 41.6 61.6 36.0 63.0 347 63.9 34.2 64.1 33.7 64.1 34.1 62.9

14.9 76.7 17.0 74.5 19.9 704 22.6 67.6 28.5 63.2 30.7 60.5 31.3 62.2 30.1

17.5 73.5 18.6 71.6 20.5 753 17.8
52.0 154 54.6 11.6 59.8 16.6 51.5
733 6.0 759 54 762 6.1 76.2
34.3 48.7 30.6 50.3 29.8 47.1 32.1
52.3 11.5 58.6 12.4 57.6 11.8 58.1
889 39 90.8 34 91.7 4.6 879
10.6 728 99 71.1 7.5 709 129
NA NA NA NA NA 532 408
348 64.4 34.0 62.8 34.7 623 354

63.0 28.4 66.1 28.8 66.2 27.0 65.8

49.6 48.5 51.5 48.0 56.0 42.3 55.6 43.8 59.1 40.3 60.3 36.9 61.1 38.2 60.2 39.2 60.3 39.2 61.1 37.9 59.9 39.3
522 44.7 54.9 42.6 60.4 37.7 62.3 35.5 63.2 34.0 63.2 344 63.4 35.0 63.2 35.8 62.9 35.8 62.0 364 61.6 365

31.2 49.0 32.2 46.5 354 43.0
NA NA 85 909 NA NA
NA NA NA NA NA NA
13.3 78.1 11.6 81.7 10.8 81.6
47.5 50.5 53.5 45.2 58.4 40.1
50.1 45.9 54.1 429 60.9 37.3
30.8 57.6 29.9 59.4 35.7 52.3
NA ' NA NA NA NA NA
1.1 95.0 1.4 95.1 0.7 96.6
14 972 08 976 08 979
NA NA NA NA NA NA

120 821 8.1 876 80 875

60.4 38.4 53.9 44.5 55.0 44.0
NA NA NA NA NA NA
682 28.6 60.2 36.7 59.2 37.0
622 35.0 63.0 33.1 60.6 36.4

70.8 27.9 64.7 33.9 66.5 323

10.6 82.3 103 844 89 845
317 63.4 28.8 67.2 28.0 65.0
750 236 77.6 21.5 NA NA
NA NA 263 61.4 24.2 638

 NANA RA NA NA NA

37.6 42.1 40.2 40.3 42.1 394 40.7 42.6 385

4.5
NA
10.9
62.2
63.6
38.4

1.2

1.2

0.9
NA

8.2
52.6
NA
58.7
64.5

64.7

9.9
NA
NA
228
NA

946 4.5 946 94 889 83 900 5.6
NA NA NA NA NA NA 959 23
82.0 10.9 82.4 13.5 79.8 124 824 155
36.6 62.6 36.3 62.1 37.1 61.5 37.6 NA
343 73.0 26.0 54.2 40.7 NA NA NA
49.5 42.6 46.9 442 47.2 404 54.0 41.6
96.1 12 957 96.1 929 22 936 15
96.2

1.7 941 1.6 942 09 982 0.9

97.8
NA
87.7
45.8
NA
313
330

340

84.0
NA
NA
61.5
NA

10 96.6 14 954 1.1 981 10
NA NA 03 NA 03 992 0.2
76 89.0 74 89.1 56 913 54
52.4 45.6 52.2 46.3 47.8 50.9 479
NA NA NA NA NA 475 238

459 31.6 54.5 28.1 58.7 353 479
927 54 928 54 933 6.7 91.7
962 NA NA 32 954 28 957
76.8 163 75.5 13.6 76.6 129 79.6
NA 24.7 75.3 34.7 63.9 58.8 40.0
NA NA NA NA NA 588 387
53.4 41.8 55.1 40.7 56.0 40.2 53.8
975 1.6 968 1.2 964 1.5 959
982 1.0 986 0.9 985 1.1 97.0
985 1.1 985 1.0 988 1.0 97.8
994 04 995 NA NA 03 994
920 40 94.1 40 944 61 909
50.8 473 51.9 46.6 52.6 50.0 48.8
50.9 21.} 51.0 19.0 52.1 22.0 509

58.7 37.7 59.5 36.9 57.2 38.3 57.8 38.3 58.3 39.4 58.9 39.2 59.0 37.8

65.9 32.0 64.2 33.6 60.2 37.8 60.6 37.0 59.0 38.6 58.7 38.3 60.5 37.0

66.2 31.2 66.8 31.0 66.6 30.3 61.5 37.7 57.6 41.8 59.1 40.5 63.1 355

7.8 858 7.8 859 65 842 6.5 82.7 54 818 56 81.5 6.3 826
NA NA NA NA NA NA 33.6 59.8 352 59.3 28.1 53.1 30.4 64.3
NA NA NA NA 77.0 20.9 76.0 23.0 71.4 27.8 70.9 28.4 73.6 25.3
61.5 622 24.0 63.8 18.0 70.7 23.2 62.5 22.0 66.2 20.6 69.4 22.1 66.0
NA NA 09 970 28 966 0.5 986 0.6 985 0.3 99.1 0.6 98.7

NA; not available.
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Table 5 Susceptibility of the E. coli strains isolated from different specimens
(%)

. . Asepti .
Urine Reszlrattory abSecretlons,d Blood Feces  Catheter b (:;Il”l::d Cerebrospinal ~ Other
ac SCESS, WOl 0 )
ibioti ’ =9 694 =2 311 =348 fluid (#=248) (»=7 860
Antibiotic 31D misyny e 7rey U O0H (23NN (38 gy Ruid (m248) )

R S R S R S R § R § R § R S R S R S

Ampicillin 856 125 92.7 59 885 9.8 883 105 919 69 916 49835 140 89.0 84 843 138
Piperacillin 73.0 193 839 11.7 774 162 779 157 82.6 12.7 81.810273.6 196 819 135 64.8 26.7
Amoxicillin-clavulanic acid 158 515 19.6 452 156 50.8 159 51.4 245 38.9 222444221 479 132 446 10.7 689

Cefoperazone-sulbactam 54 779 81 692 55 767 66 757 95 704 88699 87 735 80 742 4.1 839
Ampicillin-sulbactam 444 345 56.1 22.7 48.6 30.0 51.6 27.9 558 24.7 523263 513 30.7 543 233 32.7 472
Ticarcillin-clavulanic Acid 12.1 564 193 442 9.6 553 13.6 545 165 48.0 167500162 534 NA NA 64 706
Piperacillin-tazobactam 3.7 891 68 832 46 885 49 883 78 814 62836 6.0 8.0 7.7 833 3.0 921
Cefazolin 66.7 146 833 82 719 112 737 105 81.7 7.4 813 64693 11.8 809 75 62.2 199
Cefoperazone 53.1 402 665 276 576 339 565 378 644 304 704 18561.1 361 NA NA 36.7 579
Cefuroxime 580 39.5 765 21.6 646 33.6 651 33.1 740 237 76.720.9 62.8 345 75.1 233 504 475
Ceftazidime 25.1 682 335 56.7 283 649 296 64.2 327 58.6 31.857.629.7 63.8 34.7 537 17.1 765
Ceftriaxone 583 408 743 250 644 348 622 372 69.3 30.3 73.526.5575 413 759 241 451 54.1
Cefotaxime 569 41.0 762 223 647 334 652 33.0 729 25.8 76.6 224 61.3 365 76.7 223 488 494
Cefepime 33.1 514 459 332 352 473 347 49.1 46.1 33.8 398358344 498 50.8 333 251 581
Cefmetazole 6.1 924 10} 878 75 91.0 75 905 7.6 98 83917 66 91.7 71 914 4.5 944
Cefotetan 28 960 41 947 25 954 23 957 1.5 955 135865 33 949 NA NA 18 974
Cefoxitin 132 786 144 788 119 824 112 811 158 74.7 172719149 769 149 802 9.2 848
Cefaclor 523 46.5 767 221 578 412 66.7 322 70.8 279 79.1 18.7 54.5 442 66.2 338 532 456
Cefprozil 524 447 76.1 223 588 388 622 36.2 583 36.9 76.723.352.6 459 680 300 61.0 36.0
Aztreonam 393 555 473 442 389 547 41.1 539 482 435 46.1 448428 519 574 389 27.6 664
Ertapenem 12 964 33 935 1.2 949 09 961 21 945 27953 1.5 955 28 944 0.8 984
Imipenem 08 976 2.1 953 13 967 09 973 12 965 23962 09 968 2.1 950 0.7 974
Meropenem 10 980 20 94 16 97.0 25963 13 973 31951 1.6 972 2.7 959 0.7 98.6
Panipenem 01996 1.1 982 06 989 06 992 0 993 0 100 06 989 0 100 0.4 99.1
Amikacin 57914 175 8.0 60 913 61 909 90 864 76885 6.1 919 37 942 54 918
Gentamicin 486 502 51.7 469 538 449 52.1 469 58.7 40.7 51.6 47.8 474 514 430 545 478 512
Tobramycin 212 522 27.1 479 226 492 220 48.8 262 47.1 24.6 58.516.5 580 265 412 186 49.1
Ciprofloxacin 599 37.0 586 38.1 57.1 392 62.0 355 68.7 27.8 55.740.558.9 37.1 574 389 493 476
Levofloxacin 63.8 334 613 36.6 576 39.6 60.2 374 66.5 31.2 53.8 43.457.6 394 623 340 482 497

Trimethoprim-sulfamethoxazole 61.3 37.3 649 335 682 30.7 64.8 339 71.8 27.4 69.8 29.6 60.7 383 73.6 250 61.9 36.7

Nitrofurantoin 6.5 837 87 756 49 804 43 825 44 803 48881 65 786 38 923 6.2 822
Chloramphenicol 248 694 330 626 333 59.8 319 614 269 64.5 458458438 523 NA NA 288 67.1
Tetracycline ' 73.1 257 715 277 761 224 758 233 83.1 157 68.231.869.7 288 900 100 73.0 253
Minocycline 22.6 659 281 58.7 249 60.2 186 70.1 266 62.4 23.8 667 NA NA 214 714 176 718
Tigecycline - o 06 986 08 98.1 09 986 0.1 992 14 983 43957 NA NA O 947 0.1 99.5

NA; not available.
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i ARIFER BRI REARTE 65 % &
LAE >18~64 2 >17 4% RUT, 173 RUT &
FEERNSEENEAYNEBRERES ; 65 5

=6 AFERDBEDEERTE YR L MEURE

Table 6 Susceptibility of the E. coli strains in terms of patient age

U b aHE BRI R E YRS,
BXTE FHEAR-SFEHEANTER (7.8%) BETH

LB,

W 6,

(%)
Antibiotic < 17 years 18-64 years = 65 years
R S R S R S

Ampicillin 86.7 10.9 86.8 11.6 88.5 9.9
Piperacillin 73.8 19.8 74.7 18.0 774 16.0
Amoxicillin-clavulanic acid 14.4 535 16.6 513 18.9 49.0
Cefoperazone-sulbactam 44 77.1 0 0.1 0 0

Ampicillin-sulbactam 37.7 36.0 48.0 324 7.8 733
Ticarcillin-clavulanic acid 6.0 72.1 12.3 57.8 16.3 52.4
Piperacillin-tazobactam 34 89.5 4.6 88.3 5.6 86.0
Cefazolin 68.8 16.2 70.7 11.9 73.7 10.4
Cefoperazone 38.0 55.1 53.7 403 56.9 36.5
Cefuroxime 62.0 36.5 61.6 36.3 65.1 317
Ceftazidime 24.6 66.8 270 66.4 29.8 63.1
Ceftriaxone 55.5 43.5 59.3 39.8 62.1 37.2
Cefotaxime 61.8 36.6 60.6 376 64.2 339
Cefepime 344 46.8 345 494 317 46.4
Cefmetazole 5.8 93.1 7.1 91.2 8.2 89.9
Cefotetan 4.8 94.0 2.1 96.5 33 95.3
Cefoxitin 8.2 88.0 13.1 78.9 16.9 74.0
Cefaclor 61.5 375 53.6 45.2 63.0 35.3
Cefprozil 614 36.8 559 41.5 63.9 329
Aztreonam 37.1 54.5 40.2 54.0 42.8 52.2
Ertapenem 1.3 96.9 1.2 96.1 21 94.9
Imipenem 1.2 96.6 0.9 97.5 1.3 97.0
Meropenem 1.0 98.1 13 97.7 1.6 97.1
Panipenem 0.4 99.0 0.2 99.5 0.2 99.5
Amikacin 32 94.0 6.7 90.5 71 89.6
Gentamicin 41.2 574 51.6 473 52.2 46.7
Tobramycin 20.6 54.7 221 50.9 210 514
Ciprofloxacin 313 63.6 62.7 344 71.5 26.0
Levofloxacin 36.2 62.0 60.6 37.0 66.3 30.8
Trimethoprim-sulfamethoxazole 57.5 41.4 64.6 340 63.7 34.6
Nitrofurantoin 4.7 844 6.0 83.4 7.0 81.1
Chloramphenicol 20.0 80.0 36.0 56.9 29.9 64.4
Tetracycline 70.2 28.9 74.0 247 73.7 253
Minocycline 16.8 74.6 21.2 66.3 24.1 64.0
Tigecycline 0.6 98.6 0.5 98.8 0.6 98.6
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Table 7 ( continued )
ESBL(+) E. coli ESBL(-) E. coli
Antibiotic P value
R/% SI% R/% S/%

Cefepime 57.1 19.5 5.2 90.5 <0.01
Cefmetazole 8.6 894 45 94.5 <0.01
Cefotetan 2.0 96.6 3.7 94.5 <0.01
Cefoxitin 16.6 73.1 9.3 86.8 <0.01
Cefaclor 99.0 0.9 13.6 84.3 <0.01
Cefprozil 99.2 0.6 10.1 81.7 <0.01
Aztreonam 62.9 28.4 5.7 93.0 <0.01
Ertapenem 1.4 953 1.0 97.7 <0.01
Imipenem 0.9 97.3 1.2 97.4 <0.01
Meropenem 1.0 91.7 0.9 98.6 >0.05
Panipenem 0 99.2 09 98.6 <0.01
Amikacin 17 89.2 2.8 95.5 <0.01
Gentamicin 59.0 39.8 36.5 62.4 <0.01
Tobramycin 29.5 418 10.9 65.5 <0.01
Ciprofloxacin 73.2 24.0 41.6 55.4 <0.01
Levofloxacin 732 245 396 579 <001
Trimethoprim-sulfamethoxazole .7 270 51.1 47.6 <0.01
Nitrofurantoin 7.0 80.2 47 86.7 <0.01
Chloramphenicol 43.9 48.1 11.8 85.3 <0.01
Tetracycline 78.9 20.1 65.4 338 <0.01
Minocycline 25.8 60.9 15.2 75.3 <0.01
Tigecycline 0.7 98.5 0.4 98.9 <0.05

The data of ESBLs detection are not available for Rui Jin Hospital Shanghai Jiao Tong University School of Medicine.

ARBE S ERKGRABOW AR LR E R,
ICU RBHEHRX S MEAYN SRR R T
Hitpls, XS5 ICUBRERARERE,
HABPERKERE. VAR, KEEEN
KB IEHE AR A X,

AR WL BT, 10 3%, 7 ESBL X
BAEERHELEE EABE (72% — 554%),
BRHER 51.3%, Wi, EREER, FREE
SEEKR ESBLEERE Fi128% ; AAEFE
ZE [CU 4> B ¥k ESBL 4 Rt T HA kbl =,
M FHEAMERE, BRMFZS SR (the European
Resistance Surveillance Network, EARS-net ) H
i#, BKYHr= ESBL K7k & B ROK i %6 2004 4
[ 9.7% K3 2010 1) 16.1%°, ZAKFHEHF
ESBL KR MR I, ARSI e R+,

F4: )L = ESBL KM 3% A B MK HH 2 45.8%
(242/529), TAEBRINH 4 L% 55+ 7= ESBL K
BRAERNSELREY, i, SRLERITZH
BB WEK ESBL K R 51k 29.8%, XA[RES
RAET2REBRPRKBERFHOALGTE, Ml
BEEMNWEEER,
KBBRFEE D™ ESBL R HFEEL, L#
BEL. B pNBEENAERYMARYHE
B FAE=EE N ; AT EEHETE R (KK
HEHE59.0%, ZHEE29.5%) MEEHETENE
25 (RRE 73.2%. EEEVE 73.2%) B
HRB TR (KKEE 36.5%. ZHHEX
10.9%. AR 41.6% . EEEIE 39.6%), iX
A]RE5 7= ESBL Btk # ¥ HAh R 25 25 20 AmpC
B (DHA-1) . ERBEF RN
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25 2B [gnr 1 aac(6' )-Ib-cr]EAH X", PIFESC
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H % AR TR 25 o R 25 R0 80% . #RHE YU % 1
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