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Detection of extended-spectrum beta-lactamases and AmpC beta-lactamases
and analysis of antimicrobial resistance in clinical isolated strains of Esch-
erichia coli and Klebsiella pneumoniae

FENG Qiang (Taian Central Hospital , Taian 271000, China)

[Abstract] Objective To study the drug resistance of extended-spectrum beta-lactamases-producing and plasmid-
mediated AmpC beta-lactamases-producing Escherichia coli (E. coli) and Klebsiella pneumoniae (K. pneumoniae)
in a hospital. Methods One hundred and thirty-nine strains of E. coli and 102 strains of K. pneumoniae were col-
lected from clinical specimens form November, 2006 to July,2007. ESBLs production was detected by the standard
disk diffusion method, and AmpC production was detected by cefoxitin three-dimensional test of enzyme-extraction.
Drug susceptibility was detected by Kirby-Bauer disk diffusion method, the result were analysed by American NC-
CLS Standard. Results Among 139 strains of E. coli, ESBLs-producing, AmpC beta-lactamase-producing, both
ESBLs and AmpC beta-lactamase-producing E. coli was 48. 20%, 9. 35% and 2. 88% respectively; among 102
strains of K. pneumoniae, the isolation rate was 55. 88%, 8. 82% and 2. 94% respectively. The resistant rate of
ESBLs-producing strains to caphalosporins, aminoglycosides and monobactams was obviously higher than those of
non-ESBLs-producing strains (P<Z0. 001~0. 05), except carbapenem and ceftazime, plasmid-mediated AmpC beta-
lactamase-producing strains revealed a high drug resistance to the second and third generation cephalosporins and
quinolones (P<<0. 001~0. 05). Conclusion Production of ESBLs and AmpC in bacteria are important factors in
drug resistance. More attention should be paid to the use of antimicrobial agents and control of nosocomial infection.
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Table 1 Specimen distribution of enzyme-producing E. coli

and K. pneumoniae(strain, %)

b PRI A T 7 A 4% S TR A A
PSR 39(51.32) 32(50. 79)
PRI 23(30. 26) 19(30. 16)
JIR/3 5(6.58) 4(6.35)
ER 7(9.21) 5(7.94)
HAy 2(2.63) 3(4.76)
&it 76(100. 00) 63(100. 00)
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Table 2 Drug-resistant rates of AmpC-producing and non-AmpC-producing E. coli and K. pneumoniae (%)
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7% AmpC fiff (n = 13) {7 AmpC §§ (n = 126) 7= AmpC f#ff (n = 9) 7= AmpC fff (n = 93)

FRPE AR 100. 00 84. 15 0.12 >>0.05 100. 00 76. 34 0.09 =>0.05
DR PG AR 100. 00 83.24 0.16 >0.05 100. 00 70. 96 0.08 >0.05
PRS2 92. 31 35.23 11.56  <<0.01 88. 89 10. 89 11.93  <<0. 001
I F A 92. 31 61. 46 4.51 <0.05 88. 89 29. 47 6.94 <<0.01
S gE S 92.31 42.38 6.87 <0.01 88. 89 30. 24 6.83 <<0.01
LEER R 92. 31 35.56 7.54  <<0.01 77.78 39. 64 5.54  <<0.05
g 38. 46 22,46 3.98 <<0.05 55. 56 35.57 3.90 <<0.05
53 75k i FH s 92. 31 64.20 4.88 <0.05 66. 67 40. 26 4,32 <0.05
BN 84. 62 55. 60 4,62 <0.05 66. 67 25. 63 9.80  <<0.01
SR PYAR/ P ELH 69. 23 9. 60 18.54  <<0.00 66. 67 10. 23 9.63 <<0.01
AL 53.85 36. 44 4,06 <0.05 55. 56 30. 32 4,16 <<0.05
RREE 53,85 32.82 4.24 <0.05 55.56 36.18 3.92 <<0.05
B SEVE AR/ va i iR 30.77 23. 40 0.24 >0.05 44, 44 29, 42 1.05 >0.05
kAt fis 38. 46 20. 37 1.58 >0.05 33.33 15. 36 3.21 >0.05
Skl 23.08 22. 84 0.73 >0.05 33.33 25. 63 0.16 >>0.05
BRR A 30.77 30. 64 0.06 >>0.05 44, 44 27.67 2.54 >0.05
SKALURTR /& B30 23.08 12,65 2,06 =>0.05 33.33 19. 24 3.04 >0.05
W ek e 0. 00 0. 00 - - 0. 00 0. 00 - -
EB B 0. 00 0. 00 - - 0. 00 0. 00 - -
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Table 3 Drug-resistant rates of ESBLs-producing and non-ESBLs-producing E. coli and K. pneumoniae (%)
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7 ESBLs(n=67) 3Ej* ESBLs(n=72) 7% ESBLs(n=57) 3 ESBLs(n = 45)

P B PG R/ i 2 i 29, 85 26. 38 0.206  >0.05 7.37 26. 67 4.56  <<0.05
FCRVEM /IR 71. 64 36. 11 4,082 <<0.05 63. 16 26. 67 13. 44 <<0. 001
Sk A ke 95.52 15. 28 20.85  <<0.001 100. 00 4. 44 81.76  <C0.001
KAt it i 97. 01 9.72 23.84  <<0.001 98. 25 4, 44 86.41 <C0.001
KAt 5 92.54 11. 11 26.84  <<0.001 96. 49 6. 67 77.03  <<0.001
S A0 b B 28. 36 8.33 9.43  <0.01 35.09 2.22 14.57  <<0.001
SKALWRTR /47 L IH 29. 85 4.17 5.65  <<0.05 28.07 0. 00 13,06 <<0.001
STk 37.31 16. 67 14.75  <<0.001 38. 60 2.22 17.19  <<0. 001
ST 38. 81 1.38 30.02  <<0.001 45,61 2.22 22.37  <<0.001
M 40. 30 27.78 2.43  >0.05 73.68 17.78 29.8  <€0.001
W e ks T 0. 00 0. 00 - - 0. 00 0. 00 - -
KB 0. 00 0. 00 - - 0. 00 0. 00 - -
1P 3 32. 84 23. 61 1.46  >0.05 45, 61 3.33 12.17  <<0. 001
KR 55. 22 38. 89 3.71 >0.05 56. 14 13.33 15.39  <C0.001
AR R 91. 04 58. 33 19.35  <<0. 001 75. 44 60. 00 2.78  >0.05
BN 89. 55 70. 83 7.56  <<0.01 70.16 62.22 0.71  >0.05
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