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CHINET 2005 surveillance of antimicrobial resistance in Pseudomonas aeruginosa
in China
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Abstract: Objective To investigate the resistance of clinical isolates of P, aeruginosa in China during 2005. Methods Clinical i-
solates of P. aeruginosa from 7 teaching hospitals in China were collected and antimicrobial susceptibility were tested by Kirby-
Bauer method. Results A total of 2 323 clinical isolates of P, aeruginosa were collected. The resistance rates of P. aeruginosa
to antimicrobial agents from low to high were amikacin (22.5%), cefoperazone-sulbactam (22. 8%), cefepime (27.6%),
ceftazidime (28.9%), imipenem (31,3%), ciprofloxacin (31,7%), meropenem (33.7%), piperacillin-tazobactam (34, 4%),
aztreonam (36.8%), piperacillin (44, 2% ), ticarcillin-clavulanic acid (50. 9%). Multi-drug resistant (MDR) and pan-drug re-
sistant (PDR) strains accounted for 8. 4% and 4. 2%, respectively. Some (36.7%-53.4%) of the strains resistant to other an-
timicrobial agents were still susceptible to amikacin. Therefore, combination therapy of -lactams plus an aminoglycoside is u-
sually indicated for serious infections caused by P. aeruginosa. By ‘interpretative reading of the susceptibility pattern of ‘predic-
tive drugs, we can predict the underlying resistance mechanisms, Conclusions The surveillance data indicate that the resistance
of P. aeruginosa in China is relatively serious and its resistance mechanisms are very complicated. Close attention should be
paid to this problem by physicians and clinical laboratory.
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Table 1.  Distribution of 2 323 strains of Pseudomonas

aeruginosa by hospital

Hospital No. of Percentage
isolates %)
Shanghai Huashan Hospital 532 22.9
Wuhan Tongji Hospital 439 18.9
The First Affiliated Hospital of Zhejiang 435 18.7
University Medical College
Peking Union Hospital 427 18. 4
Shanghai Ruijin Hospital 317 13.6
The First Affiliated Hospital of Chongging 90 3.9
University of Medical Sciences
The First Affiliated Hospital of Guang- 83 3.6
zhou Medical College
Total 2323 100
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Table 2, Distribution of 2 323 strains of Pseudomonas

aeruginosa by specimen source

Number of Percentage
Specimen

isolates %)
Sputum or respiratory secretion 1726 74.3
Wound 109 4.7
Urine 105 4.5
Blood 83 3.6
Bile, pleural fluid and other body fluids 57 2.5
Cerebrospinal fluid 22 0.9
Genital tract 9 0.4
Stool 16 0.7
Others 196 8.4
Total 2323 100
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Table 3.

Susceptibility of Pseudomonas aeruginosa

to antimicrobial agents (%)

Anubiotic R S
Piperacillin 44.2 55.8
Ceftazidime 28.9 64.6
Cefoperazone 41.2 43,0
Cefepime 27.6 61.6
Piperacillin-tazobactam 34.4 65.6
Ticarecillin-clavulanic acid 50.9 49,1
Cefoperazone-sulbactam 22.8 53.0
Aztreonam 36. 8 41.1
Imipenem 31,3 64.0
Meropenem 32.1 64.3
Gentamicin 46.2 45.9
Amikacin 22.5 70.1
Ciprofloxacin 31.7 54,8
Levofloxacin 46.2 45.9
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Table 4. Prevalence of multi-drug resistance and pan-drug resistance by hospital
P. aeruginosa MDR PDR
Hospital

n % n % n %
Shanghai Huashan Hospital 532 22.9 58 10.9 20 3.8
Wuhan Tongji Hospital 439 18.9 19 4.3 5 1.1
The First Affiliated Hospital of Zhejiang University Medical College 435 18.7 24 5.5 18 4.1
Peking Union Hospital 427 18.3 30 7.0 8 1.9
Shanghai Ruijin Hospital 317 13.6 38 12.0 33 10. 4
The First Affiliated Hospital of Chongqing University of Medical Sciences 90 3.9 20 22.2 11 12.2
The First Affiliated Hospital of Guangzhou Medical College 83 3.6 5 6.0 2 2.4
Total 2323 100 194 8.4 97 4.2

MDR: multi-drug resistant (resistant to amikacin, ceftazidime, ciprofloxacin); PDR; pan-drug resistant (resistant to amikacin, ceftazi-

dime, ciprofloxacin. aztreonam. piperacillin-tazobactam, cefoperazone-sulbactam, and imipenem).

5 2323 HARBEREASEHARARAGY BURELE

Table 5. Comparative susceptibility of 2 323 strains of P, aeruginosa to antimicrobial agents
IMP MEM AMK CAZ CIP CSL TZP FEP
Drug Resistant(n)  R(%)

S(%) S(%) S(%) S(%) S(%) S(%) S(%) S(%)
IMP R 722 31.3 13.3 49.7 35.3 26.3 23.7 36.5 32.1
MEM-R 723 32.1 11.9 44.9 27.4 19.6 15. 4 31,3 25.8
AMK-R 519 22.5 38.4 33.0 30. 4 22.0 28.1 44.4 26.0
CAZ-R 666 28.9 32.8 26.6 38.9 24,5 11.6 21.8 8.9
CIP-R 731 31.7 38.7 36.9 49,9 39.8 24.0 36.3 32.7
CSL-R 526 22.8 28.2 25.0 46.3 15.0 19.5 11.3 9.1
TZP-R 789 34.4 36.3 30.4 53.4 20. 1 22.5 6.8 17.9

FEP-R 628 27.6 33.8 27.5 36.7 10.8 19.7 11.5 24,4

IMP: imipenem; MEM. meropenem; AMK. amikacin; CAZ: ceftazidime; CIP: ciprofloxacins CSL: cefoperazone-sulbactam; TZP: pip-

eracillin-tazobactam; FEP. cefepime.
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Table 6. Interpretation of resistance mechanism based
on phenotypes and antibiogram
Classical Peniaillinase AmpC MBL Efflux OprD
Antibiotic
493 16 52 13 203" 535~
Amikacin S - S
Ciprofloxacin S - - - R S
Piperacillin S R R R R S
Aztreonam S S R S R S8
Ceftazidime S S R R R S
Cefepime S S - R R S
Ticarcillin-clavulanic acid ~ $ S R R R S
Cefoperazone-sulbactam S S R R R S
Piperacillin-tazobactam S S R R R S
Imipenem S S S R /S R/I
Meropenem S S S R R/T /S

* scatter plot analysis of IMP and MEM is required for further

analysis. S: susceptibles R; resistant; I. intermediate.
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