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Abstract; Objective To investigate the antimicrobial resist-

fEE@fr1. THEFRB—-KEER, 510120, ance of Klebsiella spp. strains isolated from 14 hospitals
2. FBXERFEEEMBRSER; submitted to China CHINET in 2010. Methods Disc diffu-
L HAKREMMENERK: sion test ( Kirby-Bauer method) and automatic microbiology
4. FEEFRER. PEBMESCFH R HER; analysis system were employed to study the antimicrobial re-
5. MMLKFEFERAE—ER; sistance. WHONET 5. 4 was used for data analysis accord-
6. EFRHEKRE RN E LB RN ER, ing to 2010 CLSI breakpoints. Results A total of 5 461 clini-
7. HEERAEMES -BR: cal isolates were analyzed during 2010, including 5 032
8. BHIEKZEEHEE—E; . . .
) strains of K. pneumoniae and 432 strains of K. oxytoca.
9. LEXEREHMILEER,

10, EREHKEHRD KR, About 19. 4% (1 058/5 461) of the Klebsiella strains were

11, B H KRR LR E B collected from children, About 62, 4% of the strains were
12. BEERKEHAS—ER, isolated from respiratory tract specimens, All the isolates
13, HRNEARER, kept the lowest resistance to imipenem, meropenem or er-
14, DARILEER. tapenem (about 10%), followed by cefoperazone-sulbactam
HEMN EB967T), B, HBX . FENEEHR T MR (14.8%) and piperacillin-tazobactam (16.7%). A total of
PLaHIE, 508 strains of K. pneumoniae and 31 strains of K. oxytoca

i % £ % ; %4 , E-mail: chaosheep@sina. com, were resistant to imipenem and/or meropenem. Such car-
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bapenem-resistant strains were identified in all the 14 hospitals. Furthermore, 221 strains of K. pneumoniae and 1 strain of

K. ozytoca were pan-drug resistant, which were mainly found in the two hospitals located in Eastern China, Conclusions Car-

bapenems, cefoperazone-sulbactam and piperacillin-tazobactam remain active against Klebsiella spp. The carbapenem-resistant

Klebsiella strains are emerging in Eastern China, More efforts should be taken to control the superbugs.
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Table 1. Resistance and susceptibility rates of

Klebsiella spp. to antimicrobial agents (%)

Antibiotic R S

Imipenem 8.9 83.6
Meropenem 8.9 85.8
Ertapenem 10.7 78.7
Cefepime 23.8 69. 4
Ceftazidime 35.4 57.7
Cefotaxime 50. 1 45.7
Cefoperazone-sulbactam 14.8 69. 4
Cefuroxime 50.5 46. 4
Cefazolin 56, 8 38.9
Cefoxitin 21,5 75.3
Piperacillin-tazobactam 16,7 68.2
Piperacillin 57.5 31,7
Ampicillin-sulbactam 42,5 47.0
Ampicillin 96. 3 1.8
Amikacin 14.5 83.6
Gentamicin 34.3 63.8
Ciprofloxacin 30.1 60.6
Trimethoprim-sulfamethoxazole 44.5 50.2
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Table 2, Susceptibility of ESBLs ( + ) and ESBLs ( —)

strains in K, preumoniae and K. oxytoca(%)

ESBL (+) ESBL( -)
Antimicrobial agent (n=1325) (n=1711)

R S R S
Amikacin 209 77.6 3.8 95.3
Gentamicin 56.8 41.2 12.9 86.0
Piperacillin 96.9 2,3 233 60.2
Piperacillin-tazobactam 25,5 49.2 5.8 86.8
Cefazolin 98.0 1.5 19.3 71.3
Cefuroxime 95.5 3.5 17.0 79.3
Cefotaxime 97.5 1.8 13.6 818
Ceftazidime 67.5 22,6 12.3 85.2
Cefepime 44.5 40.9 7.4 90.6
Cefoperazone-sulbactam 23.9 48.1 3.8 910
Cefoxitin 37.1 5B.8 9.6 88.6
Imipenem 13.2  80.0 3,2 89.0
Meropenem 13.4 82.3 2.6 90.1
Ertapenem 5.4 75.8 3.6 88.3
Ciprofloxacin 44.2 41.7 12,3 82,5
Trimethoprim-sulfamethoxazole 59,8 35,1 20.6 71.6
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Table 3. Resistance rates of Klebsiella pneumoniae in different hospitals (%)

Antibiotic BJH PUH HSH RJH ZJH TIH GZH GSH CQH XJH SCH PED KMH AHH

(140) (570) (582) (601) (546) (439) (289) (232) (234) (436) (323) (258) (405) (314)
Amikacin 3.6 57 37.1 60 187 7.5 12.3 3.9 8.1 20.4 4.6 1.5 32.2 18.3
Ampicillin 99.3 99.7 89.6 97.7 99.1 96.8 98,3 93.2 94,7 99.1 98.1 91.6 98.5
Ampicillin-sulbactam 36.4 27.1 27.4 53.2 45.8 54,3 15,5 43.8 49.2 68,9 42,1 51.5 46.0
Cefazolin 20,0 40.8 49,5 33.5 56.4 59.0 51,7 24.5 44,4 91.0 82.6 76.2 7.9 650
Cefepime 15.7 8.3 46.5 4.4 28.5 23.8 18.0 5.6 100 25,2 38.9 23.4 33.0 20.6
Cefoperazone-sulbactam 1229 7.0 39,9 33 30.7 62 121 3.0 100 15,1 13,6 6.1 4,0 7.5
Cefotaxime 31,4 30.4 68,1 32.0 53.5 56.7 51.3 18,9 42.1 54,3 76.3 68.6 66.7 57.3
Cefoxitin 2t.4 14.7 31.8 13,9 25.4 3.9 100 21.6 31.1
Ceftazidime 32,9 18,1 54,1 14.0 39.9 29.3 29.8 B.6 39.6 39.1 59.8 47.1 56,2 357
Cefuroxime 26.4 32.6 69.6 31,5 52.7 58.0 51.3 23.2 39.5 54,6 75.1 68,2 70.5 51.9
Ciprofloxacin 14.3 23,4 52,2 20,5 40.7 24.0 40.2 6.4 100 26.8 11.7 3.8 46.6 31.4
Ertapenem 20.7 3.7 29.8 23 0.4 6.4 16,1 4.6 6.5 6.8
Gentamicin 11.4 246 55.0 20.4 37.9 32.9 40.8 15.5 38.9 40,0 35,1 18,0 48.7 33.6
Imipenem 11.4 2,5 2.0 0.3 252 1.8 51 0.4 12.8 6.6 6.5 2.3 2,9 9.5
Meropenem 43.6 2.6 26.3 1.3 259 1.8 5.7 1.3 6.4 8.5 0.9 23 6.7 6.8
Piperacillin 18.6 36.4 74.6 35.3 59.2 61.3 64.8 26.2 50.2 78.1 79.1 67.8 75.0 60,9
Piperacillin-tazobactam 31.4 8.3 40.5 5.2 335 12,9 232 6.4 25.7 6.1 148 8.4 5.3 17.2
Trimethoprim-sulfamethoxazole 3.6 35,8 60.3 29.9 33.5 40.4 47.1 22.0 ND 70.3 41.7 33.7 58.0 67.1

ND,not done. BJH: Beijing Hospital; PUH: Peking Union Hospital; HSH: Shanghai Huashan Hospital; RJH; Shanghai Ruijin Hospi-
tal; ZJH: The First Affiliated Hospital of Zhejiang University Medical College; TIH: Wuhan Tongji Hospital; GZH; The First Affiliated Hos-~
pital of Guangzhou Medical College; GSH: The People’s Hospital of Gansu Province; CQH; The First Affiliated Hospital of Chongging Medi-
cal University; XJH: The First Affiliated Hospital of Xinjiang Medical University; SCH; Shanghai Children’s Hospital; PED; Children’s
Hospital of Fudan Universitys KMH: The First Affiliated Hospital of Kunming Medical College; AHH ; The First Affiliated Hospital of Anhui

Medical University.



CERBRSETHRE 2012F 585 208% 12452 3 4 Chin J Infect Chemother, May 2012, Vol. 12, No. 3 177

£4 PREVNMERTEEBFES BRI ZHRALGVHR G ENERE

Table 4. Susceptibility of Klebsiella strains in terms of specimen source

Isolates from respiratory tract Isolates from blood or body fluid
Antibiotic (n=3408) (n=571) P value
R/% S/% R/% S/%

Imipenem 8.8 83.5 11.3 81.8 <0.01
Meropenem 8.5 86.0 11.3 83.2 <<0.01
Ertapenem 10. 4 78,4 14.1 74.8 <0.01
Cefepime 24.6 68.5 27.6 64,3 <<0.01
Ceftazidime 36.6 56.5 39.3 53,6 <0.01
Cefotaxime 50.7 45.2 56.5 39.6 <0.01
Cefoperazone-sulbactam 14,2 69.4 19.5 63.5 <0.01
Cefuroxime 50.1 46. 8 58.3 39.5 <0.01
Cefazolin 56.7 38.5 61.0 36.4 <0.01
Cefoxitin 19.9 77.3 27.3 69,1 <0.05
Cefoperazone-sulbactam 15.7 67.8 21.5 63.3 <<0.01
Piperacillin 57.7 31.9 65.2 25.3 >0.05
Piperacillin-tazobactam 42.2 47.8 49.6 39.2 <0.01
Ampicillin 96.3 1.6 96,7 2.0 >0.05
Ampicillin-sulbactam 40.8 49.4 44.0 4.4 >0.05
Amikacin 14.9 83.1 15.3 82.8 >0.05
Gentamicin 34,0 63.9 38.2 59.5 >0.05
Ciprofloxacin 28.5 61.8 37.0 54,5 <0.01
Trimethoprim-sulfamethoxazole 43,8 50,1 49. 4 46,2 >0.05

%5 BRAM<BYBESIEBHEMEHAEHYNE LRGSR LY

Table 5. Susceptibility of Klebsiella strains according to the age of patients (2218 versus <(18 years of age)

Isolates from Patients 2218 yrs Isolates from patients<18 yrs
Antibiotic (n=4403) (n=1058) P value
R/% S/'% R/% /%

Imipenem 9.3 83.3 6.9 84,9 <0.M1
Meropenem 9.9 84.4 5.0 90.8 <<0.01
Ertapenem 11.5 79.8 8.6 75.7 <0.01
Cefepime 22.0 71.9 30.6 59.9 <0, 01
Ceftazidime 32.4 61.1 47.7 43,8 <0.01
Cefotaxime 45.9 49,7 66. 2 30.6 <0.01
Cefoperazone-sulbactam 15.3 70.9 13.1 64.1 <0.01
Cefuroxime 46.5 50,0 65.8 32.9 <0.01
Cefazolin 54,1 41,1 71.9 26.7 <<0. 01
Cefoxitin 22.4 74.3 15.6 81.6 <0.05
Piperacillin-tazobactam 17.3 68, 7 14,1 66. 1 <0.05
Piperacillin 54.4 33.8 69.3 23. 4 <0.01
Ampicillin-sulbactam 40,6 49.9 49,9 35.7 <0, 01
Ampicillin 95.8 2.1 98.0 0.7 <0.01
Amikacin 16. 4 81.4 6.6 92.5 <0.01
Gentamicin 35.4 62.3 29.5 69.7 <0.01
Ciprofloxacin 34.3 57.0 13.8 74.3 <0.01
Trimethoprim-sulfamethoxazole 45,0 48,8 42,3 55.6 <0.01
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Table 6. Susceptibility of carbapenem-resistant

and -susceptible strains of Kiebsiefla spp. (%)

Carbapenenr Carbapenem-
resistant strains susceptible strains

Amibiotic (n=539) (=425

R S R S

Imipenem 88.5 5.6 (] 100

Meropenem 85.5 5.7 0 100

Ertapenem 74.8 11.6 0 100
Cefepime 78.6 14,1 14,2 79.1
Ceftazidime 87.1 9.6 25.6 67.9
Cefotaxime 94.4 4.6 40.8 55,2
Cefoperazone-sulbactam 77.0 12,6 5.8 79.6
Cefuroxime 90.7 7.3 42. 4 54.6
Cefazolin 89.5 8.6 48.0 50.0
Piperacillin-tazobactam 76.1 15,5 7.8 78.0
Piperacillin 93.8 5.1 49.8 37.5
Ampicillin-sulbactam 83.8 12.8 35.6 52,9
Ampicillin 98.6 0.8 95.8 1.8
Amikacin 53.8 43.9 9.2 89. 4
Gentamicin 73.0 24.0 28.2 70.2
Ciprofloxacin 75.4 16.8 23.0 68.3

Trimethoprim-sulfamethoxazole  65.6 32,2 40. 4 53.9
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