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Abstract: Objective To investigate the resistance of Escherichia coli and Klebsiella pneumoniae isolates from hospitals in sev-
eral regions of China, 2005. Methods Eight representative hospitals were included in this program. Antimicrobial susceptibility
testing was carried out by means of Kirby-Bauer (KB) technique with a unified protocol. The data were analyzed by WHONET
5. 4 software according to CLSI 2005. Results The prevalence of extended spectrum B-lactamases (ESBLs) was 38.9% (20%-
57%) in E. coli and 40.5% (13%-70%) in K. pneumoniae. These two species were still highly sensitive to imipenem and
meropenem. Only 0-3% of the isolates was resistant, Carbapenem-resistant strains were isolated from 4 hospitals. The resist-
ance rates of ESBLs-producing E. coli to cefoperazone-sulbactam, piperacillin-tazobactam, ceftazidime and amikacin were all
lower than 20% , while in ESBLs-producing K. pneumoniae, the corresponding resistance rates were higher than 50%. The re-
sistance rates of ESBLs(-) E. coli strains to ampicillin, piperacillin, ciprofloxacin, gentamicin, SMZ-TMP were all higher than
50%. ESBLs(-) K. pneumoniae strains were highly resistant to ampicillin. The resistant pattern of ESBLs producing strains
varied widely in different hospitals, Conclusions Antimicrobial resistance in each hospital has specific feature. Carbapenems re-
main highly active against E. coli and K. pneumoniae. Some carbapenem-resistant strains have been identified. The mechanism
of such resistance should be further examined.
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Table 1. Prevalence of ESBLs in E, coli and

K. pneumoniae by hospital

Escherichia coli

Hospital ESBLs (+)/10tal

Klebsiellu pneumoniae

ESBLs (+)/total

) 0

tested <0 tested o6

CQH 50/128 39.1 22/79 27.8
GZH 46/183 25.1 18/83 23,7
HSH 206/433 47.6 389/549 70.9
RJH 182/916 19.9 82/372 22.0
PUH 371/1 023 36.3 43/337 12.8
TIH 288/502 57.4 116/266 43.6
ZJH 320/573 55.8 171/391 43,5
Total 146373 758 38.9 84172 077 40.5

CQH: The First Affiliated Hospital of Chongqing University of
Medical Sciences; GZH: The First Affiliated Hospital of Guangzhou
Medical College; HSH: Shanghai Huashan Hospital; RJH: Shang-
hai Ruijin Hospital; PUH: Peking Union Hospital; TJH: Wuhan
Tongji Hospital; ZJH; The First Affiliated Hospital of Zhejiang U-
niversity Medical College.

£2 KBBE#HHE. R ZEHHE ESBLs(+)
M ESBLs()Tif 25 % (%)
Resistance rates of ESBLs ( +) and ESBLs (-)

E. coli and K. pneumoniae strains

Table 2.

E. cols K. pneumoniue
Antimicrobial agent  ESBLs(+)ESBLs(-) ESBLs(+ ) ESBLs(-)
(1.463) (2295) (841) (1 236)
Amikacin 18,1 8.2 59.9 9.2
Gentamicin 73.4 52.3 74.8 18. 4
Trimethoprim- 81.4 642  79.7  28.4
sulfamethoxazole
Ciprofloxacin 85.5 56,2 72.5 21.5
Piperacillin 98.9 63.0 97.7 31.5
Piperacillin-tazobactam 8.6 4,7 56.2 11.2
Cefoperazone-sulbactam 17.9 3.8 49.9 6.2
Imipenem 0.3 0.3 0.6 0.3
Meropenem 0.3 0.2 0.9 0.5
Cefotaxime 83.8 17.3 88,7 11.3
Ceftazidime 18.3 5.7 64.5 9.3
Cefepime 3.1 6.1 38.6 4.3
Cefoxitin 18.9 9.5 21,2 12,9
Cefuroxime 98. 1 24,3 95.5 19.2
Cefazolin 98,2 30.2 97.6 25.7
Ampicillin 99. 6 78.7 99.3 95.9
Ampicillin sulbactam 74.7 33.1 88, 7 29.0

AIE) B Bt 7= ESBLs ¥k X [F] — Fi 470 B 25 4 ) it
HitthEBRARER MR BRER AR AFE



DEBDS TR 2007 £ 8 H 20 5% 742 4 B Chin J Infect Chemother, Aug. 2007, Vol. 7, No. 4 285

Bt 43 B 49 7= ESBLs fifi % 52 3 16 B X3 FT K & B #
7% (88, 4%,84. 17%) B B & T H b B B 2 & &
(15.4%~61. 1%) , A AW E RN AH-=ZR B
3 Sk A UR BR-4F B3, Sk At S | 3K R fil oE A Sk H
FEHmMAEHERFEMER, W LEELERN

52 K. ESBLsKBR & H 4 X & £ 8w 25
RURNFAFEREK 6. 6% . M#T L KFE¥E
Bt IR —BE A B Bk B R 28. 8%, I M B 2 B — M B
BRI SL A AS T 25 RN 65. 2%, HE & T H
EBi. &K 3.4, '

#3 FRAER™ESBLs WAREHEN EERFNMMNHGRLE D)

Table 3. Resistance rates of ESBLs producing K. pneumoniae by hospital( %)
Hospital Amikacin Ciprofloxacin Piperseillinr - Cefoperazone- Cefotaxime Ceftazidime Cefepime Cefoxitin Imipenem Meropenem
tazobactam sulbactam

CQH 54.5 45.5 22,7 54.5 72.7 40.9 31.8 42.9 0 0
GZH 61,1 62,5 35.3 22,2 88.9 50.0 61.1 52.9 0 0
HSH 15.4 87.1 69.2 60.2 96. 4 86.1 44,5 13.1 0 1.8
RIH 50.0 69.5 59.8 50.0 82.7 54.9 15.9 18.5 0 0
PUH 88.4 37.2 9.3 9.5 55.0 20.9 19.0 14,0 0 0
TJH 84.1 44.3 21.1 19.8 84.5 28.4 35.4 39.1 Q0 0

ZJH 37.1 72.9 66.5 59.4 87.0 59.8 41.7 24.9 2.9 0

CQH: The First Affiliated Hospital of Chongqing University of Medical Sciences; GZH: The First Affiliated Hospital of Guangzhou Medi-
cal College; HSH; Shanghai Huashan Hospital; RJTH: Shanghai Ruijin Hospital; PUH; Peking Union Hospital; TJH: Wuhan Tongji Hospi-
tals ZJH: The First Affiliated Hospital of Zhejiang University Medical College.

#£4 RFAEK™ ESBLs KERA BN EERRAHWHWA LB

Table 4. Resistance rates of ESBLs producing E. coli by hospital( %)
Hospital Amikacin Ciprofloxacin Fiperacillin-  Cefoperazone- Cefotaxime Ceftazidime Cefepime Cefoxitin Imipenem Meropenem
tazobactam sulbactam

CQH 22.0 82.0 14.0 28.0 82.0 22,0 38.0 12.0 0 0
GZH 19.6 84.4 17.4 25.6 93.2 30. 4 65.2 30. 4 2.2 2.2
HSH 26.2 90.3 11.7 19.9 86.4 24.8 25.9 25.2 1 1.5
RJH 13.7 84.5 2.7 14.8 73.6 13.7 24.3 14.1 0 0
PUH 15.9 86.3 6.6 19.8 90,1 17.0 24.7 12.1 0 0
TIH 6.6 78.4 3.1 15.3 81.4 15.7 30.7 23.9 0.3 0
ZJH 28.8 90.3 17.2 19.1 90.0 20.3 40,1 19.2 0.3 0

CQH: The First Affiliated Hospital of Chongging University of Medical Sciences; GZH: The First Affiliated Hospital of Guangzhou Medi-
cal College; HSH; Shanghai Huashan Hospital; RJH: Shanghat Ruijin Hospital; PUH: Peking Union Hospital; TJH: Wuhan Tongji Hospi-
tal; ZJH: The First Affiliated Hospital of Zhejiang University Medical College.
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