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6 981 clinical isolates of Klebsiella spp. were analyzed in 2011, including K. pneumoniae (6 390), K. oxytoca (547), Kleb-
stella pneumoniae subsp. Ozaenae (42) and other Klebsiella species (2). About 19.3% (1 346/6 981) of the Klebsiella strains
were isolated from children or adolescence (0-18 years of age). According to the antimicrobial susceptibility test, all the isolates
showed the lowest resistance rate to imipenem (9.3%), meropenem (9, 4%) and ertapenem (11.3%), followed by cefopera-
zone-sulbactam (15.8%) and piperacillin-tazobactam (15.9%). A total of 642 K. pneumoniae strains and 33 K. oxytoca strains
were identified as resitant to either imipenem or meropenem among all the isolates from 15 hospitals. Conclusions Clinical Kleb-
siella spp. isolates demonstrate lower resistance to carbapenems, cefoperazone-sulbactam and piperacillin-tazobactam. The preva-
lence of carbapenem-resistant Klebsiella strains is still increasing in China, nearly 10. 0% in 2011, especially in Eastern China. It
is critical to make every effort to control hospital infections.
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Resistance and susceptibility rates of Klebsiella

spp. to antimicrobial agents (%)
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(=) ALK #% CLSI#HFMEK R T #E Ampicillin 047 1
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Table 2 Susceptibility testing results of ESBLs( +) and
ESBLs( =) K. pnewmoniae and K. oxytoca

strains to antimicrobial agents (%)

ESBLs( +) ESBLs( -)

Antimicrobial agent (n=2 668) (n=3711

R S R S
Amikacin 18.4 79.6 8.7 90.1
Ampicillin 99.7 0.2 90.5 1.5
Ampicillin-sulbactam 76.6 7.5 20.1 73.5
Cefazolin 98. 2 1.2 24.0 51.0
Cefepime 43.4 43,5 12.7 86. 1
Cefoperazone-sulbactam 23.2 44,3 11.4 84.0
Cefotaxime 96. 4 2.6 18.6 78.2
Ceftazidime 65.3 25.8 15.3 82.4
Cefuroxime 94,9 3.6 20.8 76.5
Ciprofloxacin 42.9  40.9 17.3 78.0
Ertapenem 10.7 72.3 11.5 83.8
Gentamicin 58.2 38.4 17.1 81.8
Imipenem 9.3 85.3 9.9 88.7
Levofloxacin 40.6 54.0 13.2 85.2
Meropenem 10.9  84.9 9.1 89.1
Piperacillin 96,7 2.0 27.4 54,2
Piperacillin-tazobactam 22.4 53,6 12.4 81.1
Tigecycline 10,0 59.7 3.1 71.2
Trimethoprim-sulfamethoxazole 72,8 21.6 29.9 60. 2
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Table 3 Susceptibility testing results of the Klebsiella
strains isolated from outpatients and inpatients

to antimicrobial agents (%)

Strains from Strains from

outpatients inpatients
Antimicrobial agent

(n=500) (n=26 088)

R S R S
Amikacin 7.1 91.7 12.4  86.0
Ampicillin 95.2 2.1 94.5 1.1
Ampicillin-sulbactam 23.0 63.7 44.0 45,5
Cefazolin 37.6 51.2  58.0 27.3
Cefepime 9.3 83.9 25.2 68.7
Cefoperazone-sulbactam 7.7 81.2 16.0 68.3
Cefotaxime 32.3 65.9 50.5 47.1
Ceftazidime 18.7 77.4 35.5 59.2
Cefuroxime 32.5 65.1 51.5 46.3
Ciprofloxacin 19. 8 70.5 27.8 62.5
Ertapenem 4.9 92.6 10.5 83.6
Gentamicin 21.4 77.8 34,1 63.8
Imipenem 2.8 95.5 9.3 87.6
Levofloxacin 16. 1 82.5 24.0 72.8
Meropenem 2.3 96. 8 9.6 87.6
Piperacillin 38. 4 40.9 56,4  31.2
Piperacillin-tazobactam 6.0 81.8 16.3  69.9

Trimethoprim-sulfamethoxazole  33.2 64.2 47.3 44.6
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Table 4 Susceptibility of the Klebsiella isolates from respiratory tract, blood, urine or secretion to antimicrobial agents (%)

Respiratory tract Blood Urine Secretion
Antimicrobial agent (n=4180) (n=525) (n=1189) (n=541)
R S R S R S R S
Amikacin 13.1 85.4 9.8 88.9 11.7 86. 6 13. 4 85. 1
Ampicillin 94.9 1.0 91. 4 0.8 94.5 1.4 94, 2 1.7
Ampicillin-sulbactam 40.7 49, 4 46. 8 44.3 50. 8 36.5 40.9 46. 1
Cefazolin 54.5 31.7 55. 8 28.5 66. 8 21.1 54. 4 28.1
Cefepime 24,0 69.9 27. 4 67.2 27.5 65,2 24,3 70.5
Cefoperazone-sulbactam 14. 8 69. 1 19.9 67.9 19.1 63.5 15.1 74.5
Cefotaxime 47.6 50.1 51.3 47.9 57.8 39.8 47.7 49.6
Cefoxitin 17.0 80.3 14.9 80.7 28.0 69.7 16.9 81.2
Ceftazidime 33.6 61.3 37.2 57.5 40. 8 53.2 32.9 64.0
Cefuroxime 49,0 48.8 50. 6 47.5 58. 8 39.2 47.9 50. 0
Ciprofloxacin 25.0 65. 4 26,7 61.5 36.5 53.7 27.4 65,2
Ertapenem 12.0 81.7 8.1 86. 6 10. 5 84.5 8.9 83.6
Gentamicin 32.4 65. 4 34,5 64. 4 37.1 61.0 35.2 63.3
Imipenem 9.5 87.6 8.5 87.4 9.3 87.7 8.3 89. 4
Levofloxacin 20.9 76.0 27.3 71. 4 35.6 58.9 25.3 72.6
Meropenem 10.0 87.5 8.3 89. 4 8.6 87.5 8.4 90. 0
Piperacillin 53.2 33.7 57.6 33.4 65.8 22.4 51.2 33.0
Piperacillin-tazobactam 15.2 71.3 19,7 70,7 17.5 65. 8 16.5 72.7
Trimethoprim-sulfamethoxazole 43.3 48.8 50.3 41.1 55.7 38,2 46. 1 44,4
XS5 BAFINESENREHERUAEN &R Ro6 BKEBHRLENAERANAENERAFAX
T 25 Y i s 25 A BURE (%) &P Y M TR 25 A EUR (00
Table 5 Susceptibility of Klebsiella isolates from adults Table 6 Susceptibility of 679 carbapenem-resistant
and children to antimicrobial agents (%) Klebsiella strains to antimicrobial agents (%)
Isolates from  Isolates from Klebsiella spp.
children adults Antimicrobial agent R S
Antimicrobial agent
(n=1214) (n=5767) Amikacin 58.9 40.0
R S R S Ampicillin 99. 8 0
Amikacin 3.4 94.0 14.4 84.3 Ampicillin-sulbactam 97.3 1.6
Ampicillin 97.8 0.8 942 1.1 Ertapenem 94.9 4.5
Ampicillin-sulbactam 48.1  35.6 41.5 49.4 Trimethoprim-sulfamethoxazole 69. 4 24.8
Cefazolin 67.5 23.4 551 30.0 Ciprofloxacin 76.2 15.1
Cefepime 33.0 57.7 22.8 71.8% Meropenem 94.6 3.0
Cefoperazone-sulbactam 13.7 61.2 30.5 65.8 Piperacillin 97.7 1.4
Cefotaxime 64.7 32,9 45.3 52.5 Piperacillin-tazobactam 82.9 6.6
Cefoxitin 22,3 75.7 18.6 78.7 Gentamicin 74.7 22.8
Ceftazidime 45.1  47.3 325 629 Cefepime 82.8 12.4
Cefuroxime 64.6 337  46.8 50.8 Cefuroxime 98.5 1.3
Ciprofloxacin 9.0 741 316 60.3 Cefoperazone-sulbactam 87.5 3.5
Ertapenem 6.3 88.0 12.2 81.6 Cefotaxime 99. 6 0.4
Gentamicin 3.9 67.3 339  63.9 Ceftazidime 94.9 3.0
Imipenem 46 87.7 10.3 87.9 Cefoxitin 94.2 2.1
Levofloxacin 9.6 882 262 70.6 Tigecycline” 22.2 42.2
Meropenem 5.5  89.3  10.3 87.7 Cefazolin 98.8 0.5
Piperacillin 68.1 22.1 52,1 34.5 Imipenem 89. 8 5.3
Piperacillin-tazobactam 13. 4 67.0 16.5 71.4 Levofloxacin 64.7 27.7

Trimethoprim-sulfamethoxazole 43.6  50.7 47.1 45.1 * Based on EUCAST 2012 breakpoints.
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Table 7 Susceptibility of Klebsiella isolates to antimicrobial agents by clinical department (%)

Medicine Hematology Respiratory Surgery Urology Intensive Care
Antimicrobial agent (n=279) (n=154) (n=615) (n=213) (n=263) Unit (n=908)
R S R S R S R S R S R S
Amikacin 14.7 83.3 7.6 90. 3 7.1 9. 6 12,7 84.0 8.8 90. 4 20.7 77.9
Ampicillin 87.6 1.6 95,7 0 13.3 71.1 95. 6 0.6 95.0 0.9 95.2 0.2
Ampicillin-sulbactam 33.6 59.7 43,3 44,1 94. 3 1.5 40.0 54.4 54,3 34.4 64.6 27.6
Cefazolin 48.1 33.0 47.1 41.2 33,9 55.7 46.0 44.3  69.4 23.1 71.5 14. 6
Cefepime 19.5 74.6  17.9 79.5 13.1 81.6 25.5 70.2 231 68.3 39.3 56.5
Cefoperazone-sulbactam 3.2 86.5 13.1 71.5 7.9 78.9 11.4 73.6  13.7 68.9 32.5 46.2
Cefotaxime 34.0 62.2 44,5 54.7 37.3 59.3 41.2 56.8 59.2 39.5 71.2 27.2
Cefoxitin 13.5 84.7 8.2 91.8 11.2 88. 4 16. 4 82.0 27.5 70. 6 41.3 56.3
Ceftazidime 29.8 68.0 22,8 71.8 20.5 75.0 32.2 65.4 42,2 51.5 55.0 40.0
Cefuroxime 33.7 61.3 42,4 56.1 36,0 61.5 43.3 55.0 62.6 34.5 72.1 26.7
Ciprofloxacin 28.2 69.0 24.6 66.4 24,0 67.2 25.5 67.7 42,4 50. 6 42.9 48.1
Ertapenem 2.6 82.9 5.6 90,7 5.2 88.2 4.8 89.5 8.1 79.0 20.3 71.5
Gentamicin 24.1 69.2 33.3 66.7 23,1 75.8 32.0 66.0 48,0 50.3 45.8 50. 4
Imipenem 1.5 96.7 5.3 94.0 4.1 93.7 6.1 93.9 2.9 93.2 23.6 72.7
Levofloxacin 26.6 72.1 18.0 82.0 16.5 79.9 9.8 87.8 39.6 54.1 40.9 54.9
Meropenem 2.5 95.9 4.2 93.8 5.0 93.1 5.7 94,3 4.5 91.1 24,0 70.9
Piperacillin 45.8 46.7  48.3 37.4 45.0 39,2 49.5 38.6 68.9 21. 4 72.3 21.2
Piperacillin-tazobactam 5.5 85.0 15.6 74.8 9.1 82,5 12.3 76.0 14,1 67.7 30.2 54.5
Trimethoprim-sulfamethoxazole 47.4 32,5 44,8 49.3  38.2 53.0 35.8 59.0 59.9 34.8 63.8 24.8
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Procalcitonin and antibiotic escalation in critical care patients—not a good idea
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