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Abstract: Objective To investigate the antimicrobial resist-
ance of P. aeruginosa in China during 2009. Methods Clini-
cal isolates of P. aeruginosa were collected from 14 teaching

hospitals in China. Antimicrobial susceptibility was tested by
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Kirby-Bauer method. The data were analyzed by WHONET
5.4 software. Results Of the 4 912 clinical P. aeruginosa i-
solates, 91.9% strdins were isolated from hospitalized pa-
tients, and 73.6% were isolated from respiratory tract. The
isolates showed the lowest resistance rate (14,8%) to ami-

kacin. The resistance rates to other antimicrobial agents
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were above 18%. The resistance rates of the P. aeruginosa strains from Kunming Hospital were higher than 30% to most an-

tibiotics, except cefoperazone-sulbactam, cefotaxime, cefoperazone and piperacillin-tazobactam. For the strains from Shanghai

Pediatric Hospital, the resistance rate was less than 10% to each antimicrobial agent. The pan-resistant P. aeruginosa strains

(only sensitive to colistin) accounted for 1. 7%. Conclusions The antimicrobial resistance of P. aeruginosa is still a serious

problem in China. The antimicrobial susceptibility pattern varied in different hospitals. ICU is still the focus of antibiotic resist-

ance monitoring. The surveillance of antimicrobial resistance is very important for rational antimicrobial therapy.
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Table . Distribution of 4 912 strains of Pseudomonas aeruginosa in different hospitals

Hospital No. of strains %

Shanghai Huashan Hospital 850 17.3
The First Affiliated Hospital of Zhejiang University Medical College 606 12.3
Wuhan Tongji Hospital 488 9.9
Peking Union Hospital 474 9.6
Beijing Hospital 467 9.5
The First Affiliated Hospital of Kunming Medical College 357 7.3
Shanghai Ruijin Hospital 331 6.7
The First Affiliated Hospital of Guangzhou Medical College 322 6.6
The First Affiliated Hospital of Anhui Medical University 308 6.3
Shanghai Pediatric Hospital 192 3.9
The First Affiliated Hospital of Chongqing Medical University 167 3.4
The People’s Hospital of Gansu Province 131 2.7
The First Affiliated Hospital of Xinjiang Medical Universily 122 2.5
Shanghai Children’s Hospital 97 2.0
Total 4912 100
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Table 2. Source of Pseudomonas aeruginosa isolates

Specimen No. of strains %
Respiratory tract 3696 75.2
Urine 369 7.5
Wound 237 4.8
Blood 140 2.9
Aseptic fluid 138 2.8
Genital tract 14 0.3
Stool 14 0.3
Cerebrospinal fluid 12 0.2
Others 292 5.9
Total 4912 100
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Table 3. Resistance and susceptibility rates of Pseudomonas aeruginosa to antimicrobial

agents compared between 2009 and 2007 (%)

Susceptibility rate

Resistance rate

Antimicrobial agent

2009 2007 2009 2007
Amikacin 80.2 73.9 14.8 18.7
Piperacillin-tazobactam 75.8 67.2 24,1 32,8
Ceftazidime 73.7 65.2 20.3 29.3
Cefepime 71.0 63.2 19.7 26.0
Meropenem 70.0 66.6 25.2 28.5
Piperacillin 68.9 59.9 30.9 40.1
Gentamicin 68, 2 56.2 26.9 39,2
Ciprofloxacin 66.3 61.2 23.9 29.8
Imipenem 66.2 61.4 30.5 35.8
Cefoperazone-sulbactam 62.5 54,8 18.2 22,8
Cefoperazone 53.9 45.4 29.1 40.3
Aztreonam 49.6 48.4 29.9 31,2
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Table 4. The resistance rates compared between 2007 and 2009 by hospital (%)
HSH RJH ZJH PUH BJH TJH GZH
Antibiotic
2007 2009 2007 2009 2007 2009 2007 2009 2007 2009 2007 2009 2007 2009
Piperacillin 57.4 36.8 28.0 18,7 30.7 28,8 37.7 24.3 55.0 44,1 354 28,7 34.6 23,6
Ceftazidime 39.7 21,3 22,2 19.3 25,5 14.7 27.7 14.6 43.0 32.8 16,7 12.2 33.1 17.6
Cefoperazone 59.4 36.5 24.7 18,1 33.5 20.2 38.3 20.6 51.3 41.3 37.1 25.5 37.3 25.0
Cefepime 33.0 17.1 143 14.2 24,1 11.6 18.9 150 42.6 32.8 22.7 17.6 33.7 19.0
Aztreonam 43,7 33,0 31.4 21,8 33,3 21,7 28.1 22.2 43.1 47.5 22,4 18.3 21.0 26.6
Cefoperazone-sulbactam 2.4 26.8 18.6 15.5 16,0 16.9 22.3 12.7 39.7 31,5 19.6 11.5 23.5 16.0
Piperacillin-tazobactam 45.8 31.4 22.9 16.7 26.9 19.2 33.7 20.1 47.9 36.2 27.3 241 27.4 19.5
Imipenem 47.8 42,4 23.7 21.9 39.1 29.6 34.1 23.9 50.6 49.5 22.5 20.7 36.5 21.6
Meropenem 34.8 31.1 17.3 18.5 33,0 25.2 24.6 16.1 43,3 43.7 19.5 11.7 30.6 16.3
Amikacin 30.6 11.6 16.1 16.9 19.6 11.5 17.4 8.9 157 15.6 22.4 17.5 13,1 9.1
Gentamicin 57.0 30.0 25.6 22.6 35,2 16.9 31.7 19.1 46,0 35.5 45.0 25.9 37,7 12,2
Ciprofloxacin 50.4 30.1 24.4 22,1 28.2 19,3 25,4 15,8 27,8 28,1 25.9 15.2 354 "19.1
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Table 4. The resistance rates compared between 2007 and 2009 by hospital (%)
CQH GSH XJH PED SCH AHH KMH
Antibiotic
2007 2009 2007 2009 2007 2009 2007 2009 2007 2009 2007 2009 2007 2009
Piperacillin 44.5 31.1 9.1 9.2 - 38.3 8.5 6.3 28,5 14.4 - 39.3 - 60. 4
Ceftazidime 31,5 25.7 4.7 4.6 13.3 32.8 5.5 3.7 29.9 14.4 - 22,6 - 40.3
Cefoperazone 39.5 73.5 5.1 13.2 - - 6.7 6.3 281 16.7 - 41.1 - -
Cefepime 29.5 21.0 7.6 6.1 13,3 28,0 1.2 1.6 4.4 8.2 - 23,4 - 48.3
Aztreonam 22,1 32,9 9.2 13,0 - 100 1.2 7.3 23,5 20.8 - 42.6 - 58.9
Cefoperazone-sulbactam 21,9 10.8 3.0 1.5 20.0 19.8 1.8 2.6 8.0 10.3 - 24.3 - -
Piperacillin-tazobactam 32.9 14.4 6.5 6.7 25.0 24.6 1.8 3.7 21.9 121 - 37.2 - 31.5
Imipenem 39.0 13.8 3.2 8.4 25,8 25.8 7.3 6.8 27.7 18.6 - 30.1 - 61.3
Meropenem 35.2 12.0 1.9 7.6 - 26.7 3.6 6.8 19.1 17,7 - 42,3 - 56,7
Amikacin 22,6 19.2 3.0 2.3 4.0 12.4 1.2 0.0 4.4 6.2 - 25.6 - 39,2
Gentamicin 54.8 34.7 18.2 16.0 36.7 34.5 2.4 3.1 5.8 6.2 - 35.7 - 62.5
Ciprofloxacin 36.6 30.1 15.4 7.6 5.8 14.9 1.2 1.1 2,2 4.1 - 33.8 - 53,1

HSH: Shanghai Huashan Hospital; RJH: Shanghai Ruijin Hospital; ZJH: The First Affiliated Hospital of Zhejiang University Medical
College; PUH: Peking Union Hospital; BJH: Beijing Hospital; TJH: Wuhan Tongji Hospital; GZH: The First Affiliated Hospital of Guang-
zhou Medical College; CQH: The First Affiliated Hospital of Chongqing Medical University; GSH: The People’'s Hospital of Gansu Province;
XJH: The First Affiliated Hospital of Xinjiang Medical University; PED; Shanghai Pediatric Hospital; SCH: Shanghai Children’s Hospital;
AHH: The First Affiliated Hospital of Anhui Medical University; KMH: The First Affiliated Hospital of Kunming Medical College.
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Table 5. Prevalence of pan-drug resistant P, aeruginosa in different hospitals

Hospital No. of strains %
Shanghai Huashan Hospital 9 10.6
The First Affiliated Hospital of Zhejiang University Medical College 12 14.1°
Beijing Hospital 14 16.5
Peking Union Hospital 4 4.7
Shanghai Ruijin Hospital 13 15.3
The First Affiliated Hospital of Guangzhou Medical College 0 0
Wuhan Tongji Hospital 7 8.2
Shanghai Children’s Hospital 1 1.2
The First Affiliated Hospital of Chongqing Medical University 6 7.1
The First Affiliated Hospital of Anhui Medical University 12 14.1
The People's Hospital of Gansu Province Y 0
The First Affiliated Hospital of Xinjiang Medical University 0 0
Shanghai Pediatric Hospital 0 0
The First Affiliated Hospital of Kunming Medical College 7 8.2
Total 85 100
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