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Abstract: Objective To investigate the antimicrobial resistance among Acinetobacter baumannii isolated from 7 teaching hospi-
tals at different cities in China from 2004 to 2005. Methods A total of 1 787 nonduplicate A. baumannii isolates were collected.
The antimicrobial susceptibility was determined by disk diffusion method in every center. All the data were analyzed by
WHONET 5. 3 software. Results Imipenem (65. 1% susceptible) and meropenem (56. 8% susceptible) were the most active a-
gents against A. baumannii, followed by cefoperazone-sulbactam (43.5% susceptible, 30, 1% intermediate) and ampicillin-sul-
bactam (39.2% susceptible, 16. 3% intermediate). The susceptibility rate of A. baumannii to other antimicrobial agents
ranged from 2, 2% to 34%. Antimicrobial susceptibility pattern varied in different cities. About 52.1% and 76. 8% of the imi-
penem non-susceptible strains were also resistant to cefoperazone-sulbactam or ampicillin-sulbactam, respectively, More than
81% were resistant to any of the other antimicrobial agents. Imipenem-susceptible strains also showed lower resistance to mer-
openem (11%), cefoperazone-sulbactam (12.5%) and ampicillin-sulbactam (29. 1%), but higher resistance to other antimi-
crobial agents (41. 6%-58. 4%). Conclusions Carbapenems are still the most active agent against A, baumannii., However,
nearly 43. 1% of A. baumannii strains are resistant to carbapenems, Such resistant strains are prevalent in some regions. Cef-
operazone-sulbactam is the second most active agent against A. baumannii only next to carbapenems, especially for carbapen-
em-resistant A, baumannii (CRAB).
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Table 1. Susceptibility of A, baumannii to 13
antimicrobial agents

Antimicrobial agent No. R¥%) WA SCD
Imipenem 1778 315 3.4 65.1
Meropenem 1733 40.7 2.5 56.8
Cefoperazone-sulbactam * 1778 26.4 30.1 43.5
Ampicillin-sulbactam 1636 45.4 15.3 39,2
Amikacin 1776 63.0 3.0 34.0
Ciprofloxacin 1776 64.6 3.9 31.5
Cefepime 1752 64.5 5.0  30.5
Ceftazidime 1780 61.9 8.4 29.7
Trimethoprim-sulfamethoxazole 1 687  71.1 0.7 28.3
Gentamicin 1773 71.7 1.1 27.2
Piperacillin-tazobactam 1775 61.5 11.9  26.6
Piperacillin 1769 72.3 11.4 16. 3
Cefotaxime 1552 68.8 29.0 2.2

* The breakpoint of cefoperazone-sulbactam is based on that of

cefoperazone,
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Table 2.  The antimicrobial resistance rates of A. baumannii to 13 antimicrobial agents by hospital

Antimicrobial HSH RIH PUH ZJH GZH CQH TIH

agent No. R(%) No. R(%) No. R(%) No. R(%) No. R(%) No. R(%) No. R(%)
Piperacillin 358 76.5 329 59.6 297 73.1 520 74. 4 31 51.6 69 75. 4 165 83.0
Piperacillin-tazobactam 358 52.8 329 54.4 300 59.0 520 72.7 34 35.3 69 52.2 165 72,7
Ampicillin-sulbactam 356 46.6 290 47.6 301 35.2 476 56.5 34 17.6 69 42,0 110 26. 4
Ceftazidime 358 69.8 330 58.2 304 66. 4 518 54,2 34 32.4 69 62.3 167 73.7
Cefotaxime 358 72.9 294 60. 2 265 67.2 519 73.2 34 44,1 69 68.1 13 76.9
Cefepime 358 63,4 329 57.1 282 61.7 518 72,6 34 32.4 69 58.0 162 70. 4
Cefoperazone-sulbactam* 358 13.7 329 31.6 304 25.0 518 35.9 35 14.3 69 37.7 165 13.9
Imipenem 358 9.5 330 36.4 303 18.8 518 64,5 34 0 69 1.4 166 8.4
Meropenem 358 15.1 328 37.5 302 50.0 500 64. 4 34 5.9 69 4.3 142 35.2
Gentamicin 358 75.1 328 61.3 299 75.6 520 74.2 33 39.4 69 68.1 166 77.7
Amikacin 358 67.6 329 53.5 301 59.8 519 70.7 34 26.5 69 46. 4 166 68. 1
Ciprofloxacin 358 55. 6 330 60.3 302 61.9 521 72.2 30 56.7 69 66.7 166 74,1
Trimethoprim- 311 76.5 330 60.9 302 69.9 500 74.0 35 40,0 43 76.7 166 79.5

sulfamethoxazole

HSH: Shanghai Huashan Hospital; RJH: Shanghai Ruijin Hospital; PUH; Peking Union Hospital; ZJH; The First Affiliated Hospital of
Zhejiang University Medical Colleges GZH: The First Affiliated Hospital of Guangzhou Medical College; CQH: The First Affiliated Hospital of
Chongqing University of Medical Sciences; TJH: Wuhan Tongji Hospital; * The breakpoint of cefoperazone-sulbactam is based on that of cef- .

operazone.

3 MEUBRSERBERTQBWHRERHHFEXN LM 12 HADHBERT

Table 3.  Susceptibility of A. baumannii to other 12 antimicrobial agents by imipenem susceptibility

IMP-S IMP-NS
Antimicrobial agent

No. R(%) K%) S(%) No. R(%) 1(%) S(%)
Piperacillin 1157 58.4 17.0 24.5 622 98.6 .0 0.5
Piperacillin-tazobactam 1160 41.6 18.3 40.2 624 98.2 0.6 1.1
Ampicillin-sulbactam 1077 29.1 13.6 57.3 565 76.8 18.6 4.6
Ceftazidime 1 164 51.6 4.9 43.5 626 81.6 14.5 3.8
Cefotaxime 990 52.7 43.9 3.3 569 97.0 2.8 0.2
Cefepime 1144 47. 4 6.9 45.7 618 96.3 1.8 1.9
Cefoperazone-sulbactam * 1164 12.5 25.7 61.8 624 52.1 38.5 9.5
Meropenem 1135 11.0 3.3 85.6 608 96. 4 1.0 2.6
Gentamicin 1157 58.3 1.5 40,2 625 96. 6 0.8 2.6
Amikacin 1163 49.0 3.4 47.5 623 89.7 2.1 8.2
Ciprofloxacin 1161 49.6 53 45.1 625 92.6 1.4 5.9
Trimethoprim-sulfamethoxazole 1089 57.2 1.0 41.8 606 96,2 0 3.8

IMP-S: A, baumannii susceptible to imipenem; IMP-NS; A, baumannii non-susceptible to imipenem; * The breakpoint of cefoperazone-
sulbactam is based on that of cefoperazone.,
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Table 4. Distribution of the wards where >>5% of A. baumannii isolates were carbapenem-resistant by hospital

Hospital No. (% *) Ward(%**)
ZjH 341(65.1) ICU (34.6) Sur 1 (14. 4) Sur 2(11.7) Eme(8. 8) Sur 3(5.9)
PUH 152(50. 0) CCU (34,2) MICU(9.9) Res(6. 6) ICU (5.9
RJH 127(38.5) Bur (21.3) ICU (19.7) Sur(15.7) Eme(12,6) Ren(10. 2) Tsu(7.9)
TIH 57(34.1) ICU (57. 6) Bur (7.0) Nsu(5.3)
HSH 56(15, 6) Nsu (30. 4) ICU (8.9 Dge(7. 1) Ren(5. 4) Med (5. 4) Neu(5, 4)
GZH 2(5.7)
CQH 3(4.3)

* Carbapenem-resistant A, baumannii (CRAB) in the hospital/A. baumannii in the hospital; ** CRAB distributed in the ward/all the
CRAB in the hospital, ICU: intensive care unit; Sur; surgery; eme; emergency; CCU: coronary care unit; MICU; medical intencive care unit;

Res; respiratory; Bur: burn; Ren; renal; Tsu.: thoracic surgery; nsu: neurosurgical ward; Dge: digestive; Neu: neurology.
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