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Abstract: Objective To examine the changing antimicrobial resistance profile of Acinetobacter isolates in 19 hospitals across
China from 2005 to 2014. Methods A total of 55 154 clinical isolates of Acinetobacter were collected from 19 teaching hospitals in
China, most of which were A. baumannii (89.1 %, 49 153/55 154). Antimicrobial susceptibility testing was carried out by means of
Kirby-Bauer method or automatic minimum inhibitory concentration determination according to the unified protocol. The data were
analyzed by using WHONET 5.6 software according to CLSI 2014 breakpoints. Results The proportion of Acinetobacter isolates
increased with time from 10.0% in 2005 to 11.1% in 2014. Majority of the 55 154 Acinetobacter isolates were from inpatients (92.0 %).
A. baumannii isolates showed higher than 60 % resistant to cephalosporins, quinolones and aminoglycosides since 2005. However,
28.8% and 32.9% of the strains were resistant to cefoperazone-sulbactam and imipenem. The resistance rates of 4. baumannii
isolates had increased in many hospitals since 2008. The antimicrobial resistance pattern varied with hospital and department.
Conclusions A. baumannii is the most common pathogenic Acinetobacter, which showed increasing resistance to ampicillin-

sulbactam, cefoperazone-sulbactam, and minocycline during the 10-year period, especially since 2008. The antibiotic resistance of A.

baumannii varies greatly with hospital and department.
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Table 3 Resistance rates of A. baumannii to antimicrobial agents from 2005 to 2014

(%)
Antibiotic 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
(n=1993) (n=2325) (n=2716) (n=3 117) (n=4136) (n=4834) (n=5069) (n=7137) (=8 703) (n=7952)
Piperacillin 733 65.0 66.7 754 69.7 74.6 73.5 75.0 72.5 736
Ceftazidime 62.5 553 56.8 64.2 61.1 68.0 63.9 69.3 68.9 69.9
Cefepime 73.0 64.8 66.5 73.0 69.0 73.8 729 67.2 66.3 70.7
Cefotaxime 69.6 61.8 65.0 72.0 68.5 72.5 69.2 72.1 72.0 727
Imipenem 329 317 377 524 54.8 61.7 63.6 61.6 61.9 658
Meropenem 413 39.9 427 53.6 57.2 63.5 64.7 66.4 64.8 69.2
Ampicillin-sulbactam 47.7 43.7 46.4 52.7 533 572 59.4 64.9 63.5 64.1
Piperacillin-tazobactam 62.6 56.7 58.8 67.9 63.8 70.0 67.4 63.5 61.5 65.7
Cefoperazone-sulbactam 28.8 11.6 54 154 26.3 336 412 363 353 39.6
Minocycline NA 319 343 42.7 36.7 340 39.0 47.0 50.0 511
Gentamicin 723 65.8 65.5 68.3 63.6 68.1 68.3 64.4 62.0 65.2
Amikacin 64.1 57.5 554 61.5 53.8 56.2 52,6 43.8 43.7 50.5
Levofloxacin 61.1 60.5 62.4 74.7 62.1 61.5 59.5 50.8 42.0 447
Ciprofloxacin 65.8 61.1 64.2 72.3 68.2 73.4 70.9 65.2 64.5 68.5
Trimeth}ipﬁm—sulfameﬂ)oxazole 71.2 65.7 66.7 719 68.8 73.4 74.1 61.6 49.2 51.9
Tigecycline NA NA NA NA NA NA 134 10.9 8.9 13.2
NA, percentage is not provided due to insufficient data.
F 4 20052014 FHEAEN ST BEXHLE LY i 25 5%
Table 4 Resistance rates of 4. /woffii to antimicrobial agents from 2005 to 2014
(%)
Antibiotic 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
(n=96)  (n=99) (n=130) (n=138) (n=207) (1=227) (n=163) (n=284) (n=263) (n=232)

Piperacillin 27.1 253 22.8 289 26.6 18.9 19.6 20.9 18.9 19.5
Ceftazidime 26.0 303 25.6 21.0 25.6 16.7 20.5 222 2238 271
Cefepime 27.7 36.4 21.7 30.7 348 313 257 26.0 204 20.5
Cefotaxime 31.7 30.8 29.6 279 31.8 17.6 189 18.1 20.9 284
Imipeném 13.5 12.1 10.0 13.8 10.1 94 12.7 113 11.5 9.4
Meropenem 14.1 10.2 11.8 16.2 13.2 8.7 11.5 152 13.2 15.5
Piperacillin-tazobactam 16.7 13.1 10.1 16.2 13.2 10.6 13.8 104 10.8 7.6
Cefoperazone-sulbactam 9.5 0 1.6 9.0 59 4.8 7.0 2.6 1.9 3.6
Ampicillin-sulbactam 11.2 9.3 13.2 12.6 10.3 11.9 12.1 10.2 15.5 17.7
Minocycline NA NA 5.4 8.3 3.7 8.6 1.5 7.5 29 44
Gentamicin 44.8 37.8 29.2 26.3 28.0 17.7 25.7 243 171 18.1
Amikacin 25.0 255 16.2 15.6 13.0 7.6 9.1 6.5 7.5 6.9
Levofloxacin 11.8 13.0 14.8 9.8 12.1 44 13.2 7.8 7.2 5.5
Ciprofloxacin 31.6 323 19.7 24.8 263 19.4 25.8 23.0 18.8 225
Trimethoprim-sulfamethoxazole  44.2 43.7 322 356 38.6 34.2 427 26.9 212 21.5
Tigecycline NA NA NA NA NA NA NA 0 3.0 0

NA, percentage is not provided due to insufficient data.
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Table 5 Resistance rates of A. baumannii to antimicrobial agents in different hospitals from 2005 to 2014

(%)
Antibiotic H1 H2 H3 H4 HS Hé6 H7 H8 H9 H10
(n=2595) (n=1662) (n=1400) (n=1272) (n=2371) (n=5297) (n=1656) (n=1803) (n=5 702) (n=4088)

Piperacillin 72.1 69.7 75.6 58.0 59.1 78.2 70.0 65.9 77.0 63.3
Ceftazidime 70.0 64.9 69.4 53.8 63.3 70.7 61.6 64.7 72.2 60.0
Cefepime 72.0 69.0 76.7 57.7 67.7 76.2 73.2 65.2 76.8 63:1
Cefotaxime 73.0 68.4 76.1 57.6 52.7 75.8 60.8 67.2 74.6 62.6
Imipenem 63.7 543 478 38.2 534 55.1 67.1 519 59.7 52.0
Meropenem 64.5 56.0 48.9 38.6 443 56.9 67.5 56.1 65.5 523
Piperacillin-tazobactam 66.3 65.0 65.2 52.6 60.5 70.5 69.9 60.2 71.8 583
Cefoperazone—sulbactarﬁ 31.9 40.8 36.9 21.2 333 28.1 275 29.6 423 21.9
Ampicillin-sulbactam 61.8 59.0 61.3 39.8 60.1 55.7 53.7 48.6 63.8 46.3
Minocycline 379 NA NA 339 43.0 445 NA NA 35.7 NA
Gentamicin 70.7 64.3 65.1 55.2 63.0 75.3 71.4 61.1 750 63.1
Amikacin 49.1 589 539 46.7 36.0 68.0 442 233 69.7 54.0
Levofloxacin 54.1 NA NA 423 532 NA 38.7 NA 69.6 NA
Ciprofioxacin 722 67.5 74.2 54.4 67.6 73.7 72.6 61.6 74.4 63.1
Trimethoprim-sulfamethoxazole ~ 73.0 59.1 NA 55.1 59.5 739 749 65.9 68.8 60.5
Tigecycline 29.3 NA NA NA 4.7 21.7 5.9 NA 6.5 NA

Antibiotic H11 H12 H13 H14 H15 H16 H17 H18 H19

(n=1378) (n=1380) (n=1688) (n=1701) (n=3678) (n=873) (n=2598) (n=2021) (n=280)

Piperacillin 51.2 712 79.6 63.7 78.3 81.5 NA NA 60.8
Ceftazidime 49.6 59.0 77.0 523 63.2 79.5 NA 66.9 41.2
Cefepime 50.9 74.0 79.1 62.7 779 83.6 29.0 69.4 534
Cefotaxime 51.3 NA NA 62.7 76.1 75.5 NA NA NA
Imipenem 454 72.5 76.3 47.3 71.8 718 25.2 65.0 41.4
Meropenem 45.8 70.9 74.9 44.1 725 74.4 NA NA NA
Piperacillin-tazobactarn 478 70.5 76.7 49.8 75.7 774 243 63.2 35.6
Cefoperazone-sulbactam 322 59.8 66.4 26.2 258 NA 43 214 5.2
Ampicillin-sulbactam 43.0 68.9 78.3 52.0 60.8 75.3 NA 514 37.5
Minocycline 78.8 40.4 60.9 45.0 NA NA NA 448 38.6
Gentamicin 470 53.1 824 50.9 66.7 78.8 24.7 64.3 53.0
Amikacin 36.6 15.1 74.4 25.2 61.6 56.0 5.4 27.7 18.7
Levofloxacin NA 41.6 75.3 414 NA 45.0 15.1 30.3 36.4
Ciprofloxacin 45.0 712 76.7 57.2 710 81.9 274 68.0 54.7
Trimethoprim-sulfamethoxazole  50.1 68.4 76.8 56.6 75.4 26.0 283 29.3 344
Tigecycline NA NA 8.8 0.9 NA NA 23 22.8 11.5

NA, percentage is not provided due to insufficient data.
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Table 6 Percentage of multidrug-resistant and extensively drug- resistant A. baumannii from 2005 to 2014

[n(%)]
A.baumannii 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
MDR-AB 996(49.4) 1043(44.8) 1297(47.7) 1793(57.5) 2102(50.5) 2738(55.3) 2400(45.3) 3423(46.4) 3601(39.9) 3 324(40.8)

XDR-AB 326(162)  122(52)  78(29)  352(11.3)

741(17.8)

1108(22.4) 1212(22.9) 1257(17.0) 1299(14.4) 1340(16.4)

MDR-AB: multidrug-resistant 4. baumannii; XDR-AB: extensively drug-resistant A. baumannii.
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Table 7 Susceptibility of A. baumannii isolates to antimicrobial agents by department

(%)

Pediatrics Medicine Surgery ICU Emergency Outpatient

Antibiotic (n=1201) (n=12 996) (n=9713) (n=15 055) (n=3 050) (n=1087)

R S R S R S R S R S R S
Piperacillin 434 422 548 300 744 168 88.6 1.5 832 117 61.1 = 26.0
Ceftazidime 37.2 58.2 49.1 45.6 66.5 28.2 81.3 13.3 78.6 17.1 52.4 439
Cefepime 352 338 524 188 702 121 88.1 5.5 83.6 55 594 . 156
Cefotaxime 459 7.1 494 7.1 72.0 4.0 88.2 1.5 82.2 24 58.8 7.8
Imipenem 29.6 69.7 406 581 543 . 444 788 198 738 251 415 562
Meropenem 356 632 419 566 579 406 79.7 183 742 253 434 556
Piperacillin-tazobactam 3.7 630 467 46.6 642 - 300 840 122 786 16.6 504 405
Cefoperazone-sulbactam 185 674 219 605 275 4717 418 276 432 317 258 549
Ampicillin-sulbactam 341 632 436 493 571 . 325 746 152 678 210 422 . 504
Minocycline 20.1 72.9 371 479 46.1 36.3 53.5 26.3 47.2 26.7 35.2 48.0
Gentamicin 352 637 487 49.6 68.1 306 814 168 808 180 593 - 39.1
Amikacin 150 821 370 610 56.6 41.2 652 326 679 303 49.1 489
Levofloxacin 139 833 423 479 504 356 640 158 659 150 489 431
Ciprofloxacin 29.1 698 506 479 67.8 309 86.1 13.1 828 162 585 389

Trimethoprim-sulfamethoxazole 376 613 475 505

645 340 772 211 721 234 588 - 390

3 g
AETEBRE THEE, TREAE], v-2E

B, AR E, ERER, 2 -RrEACRATE.
R IR B I, TR, T A KB
FLRMAE. HERITFEAAITEBRRY
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Table 8 Susceptibility of A. baumannii strains to antimicrobial agents by age group of the patients from whom the strains were isolated

(%)
<17 years 18-40 years 41-60 years >60 years
Antibiotic
R S R S R S R S
Piperacillin 579 28.2 798 13.5 77.2 14.7 72.0 18.7
Ceftazidime 54.4 414 72.1 23.0 68.9 25.6 64.9 29.8
Céfepime: 54.7 17.5 77.4 9.0 73.9 11.2 68.4 14.2
Cefotaxime 59.5 43 71.5 3.1 73.6 3.8 69.5 4.4
Intipenem 4.8 53.7 64.2 34.6 62.5 36.4 579 41.1
Meropenem 48.2 50.5 65.8 323 64.2 339 59.8 38.6
Pigeraclﬂm-mbacm 50.5 434 72.1 226 68.7 26.2 63.3 314
Cefoperazone-sulbactam 26.8 54.4 326 39.9 33.0 42.1 31.2 453
Amnipicillin-sulbaciam 439 48.1 64.7 248 62.1 284 59.4 32.1
Minocycline 36.7 50.8 48.6 30.7 473 34.6 428 38.8
Gentamicin 524 46.3 73.8 24.6 70.2 285 63.7 346
Amikacin 326 64.5 62.3 355 57.1 40.9 50.1 48.0
Levofloxacin 29.3 60.6 58.8 258 54.6 29.8 49.3 35.5
Ciprofloxacin 504 48.6 76.3 225 72.0 26.8 67.0 317
Trimethoprim-sulfamethoxazole 542 4“3 70.1 279 66.3 320 60.0 377
Tigecycline 13.2 75.3 13.3 59.0 11.7 61.4 10.7 68.4
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