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Phenotypes and drug resistance of clinical isolates of Escherichia coli
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[Abstract] Objective To evaluate the distribution, phenotypes and resistance profiles of different kinds of B-lacta-
mases-producing Escherichia coli (E. coli) isolated from clinic . Methods E. coli isolated from a hospital between
July 2007 and July 2008 were collected, VITEK 2 Compact was used to identify and perform antimicrobial suscepti-
bility test, phenotypes were determined by AES™ (Advanced Expert System) of VITEK 2 Compact. Results A-
mong 421 collected isolates, 249 (59, 14%) were extended-spectrum B-lactamases-producing (ESBLs) strains, in-
cluding 67 CTX-M-producing isolates; 120 (28. 50%) were acquired-penicillinase-producing isolates; 8 (1. 90%)
were carbapenemase-producing isolates; 47 (11. 16%) were wild type isolates. The total p-lactamases-producing
rate was 88. 84 % (374/421). 174 (41.33%) isolates were from mid-portion urine, 101(23. 99%) were from spu-
tum; 39 (9.26%) isolates were from renal department, the other isolates were from the other departments. The re-
sistant rates of various phenotypes of E. coli to most antimicrobial agents were quite different; The producing of ES-
BLs was the main cause of drug-resistance of E. coli, the resistant rates of ESBLs-producing isolates were higher
than acquired-penicillinase-producing isolates and wild type isolates (P<C0. 05) and were highly resistant to most an-
timicrobial agents. Conclusion [-lactamases-producing rates of E. coli are high , and with various phenotypes, the
most common phenotype is ESBLs; The multiply and cross drug-resistance of ESBLs-producing isolates are serious,
and the monitor should be paid attention, antimicrobial application should be used rationally, so as to control the e-
mergence and spread of drug-resistant strains.
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Table 1 Sample sources of 421 strains of E. coli

(% Iy EAREL %
T BUR 174 41.33
PR 101 23,99
421 47 11.17
15 5153 0 19 4.51
EIRTRYT 15 3.56
Bk Uit Rl 13 3.09
HoAth 52 12.35
At 421 100. 00

R 2421 BRI IRAY RO BB A
Table 2 Types of enzymes produced by 421 strains of E. coli

b FA PREL %
A ESBLs(AMuff CTX-M ) 179 42.52
B ESBLs(CTX-M %) 67  15.91
C  ESBLs+ #4575 5 £ | 2 0. 48
D ESBLs+ Wi &4l 1 0. 24
E  JEEEREE 64 15.20
F AMEHERERE + LREEG 26 6.18
G RAMEE R R + TR H T R 28 6. 65
H T B M 7 1. 66
I EpAgw 47 11.16

At 421 100. 00
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Table 3 Drug-resistant rates of different phenotypes of E. coli (%)

T ENGES PN =i
HEZSY AH =179 BHR=67) CHm=2) DHHm=1) EHn=64) FHAMR=26) GH®=28) HAHn=7) 1Hn=47)
AMP 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 96. 40 100. 00 0. 00
SAM 89. 70 95. 50 - 100. 00 3.30 84. 00 96. 40 100. 00 0. 00
TZP 0. 60 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 14. 30 0. 00
CFZ 100. 00 100. 00 - 100. 00 0. 00 58. 30 0. 00 85.70 0. 00
CRO 95. 00 70. 10 100. 00 100. 00 0. 00 8. 00 0. 00 85. 70 0. 00
CAZ 17.90 1. 50 0. 00 100. 00 0. 00 7.70 0. 00 85.70 0. 00
CTT 0. 60 0. 00 - 0. 00 0. 00 8. 00 0. 00 57.10 0. 00
FEP 39. 10 11.90 0. 00 0. 00 0. 00 0. 00 0. 00 57. 10 0. 00
ATM 47.50 11. 90 0. 00 100. 00 0. 00 7.70 0. 00 71. 40 0. 00
IPM 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 100. 00 0. 00
GEN 69. 30 61.20 0. 00 100. 00 57. 80 65. 40 64. 30 85. 70 10. 60
AMK 7. 80 6. 00 0. 00 0. 00 0. 00 11. 50 10. 70 0. 00 0. 00
TOB 30. 70 22. 40 0. 00 100. 00 4.70 19. 20 25.00 14. 30 0. 00
LVX 86. 50 76. 90 50. 00 100. 00 64. 10 73.10 78. 60 71. 40 23.90
CIP 89. 80 78. 10 50. 00 100. 00 66. 70 73.10 78. 60 71. 40 25.00
NIT 4. 60 6. 00 - 0. 00 1. 60 0. 00 14. 30 0. 00 2.10
SXT 81. 10 68. 70 0. 00 100. 00 71.70 70. 80 61.50 100. 00 17. 00
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Table 4 Drug-resistant rates of acquired-penicillinase-pro-

ducing isolates and wild type isolates (%)

FORREE R Bk

P fifg ik (n = 64) (n=47) XZ P
AMP 100. 00 0. 00 111. 00 0. 00
SAM 3. 30 0. 00 0.25 0.51
TZP 0. 00 0. 00 - -
CFZ 0. 00 0. 00 - -
CRO 0. 00 0. 00 - -
CAZ 0. 00 0. 00 - -
CTT 0. 00 0. 00 - -
FEP 0. 00 0. 00 - -
ATM 0. 00 0. 00 - -
IPM 0. 00 0. 00 - -
GEN 57. 80 10. 60 25. 64 0. 00
AMK 0. 00 0. 00 - -
TOB 4. 70 0. 00 0.83 0. 26
LVX 64. 10 23.90 17.99 0. 00
CIP 66. 70 25. 00 20. 79 0. 00
NIT 1. 60 2.10 0. 00 1. 00
SXT 71.70 17. 00 32. 64 0. 00
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AWM 2 E ki 77 ESBLs @k, CTX-
M 2 B T bk X R 43 3k 60 2 B0 A 3R A T 24 R A
CTX-M 8 E bk (P<<0. 05) , i xR B-P B2
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Table 5 Drug-resistant rates of CTX-M type and non-CTX-
M type ESBLs-producing isolates (%)

7= ESBLs #k
HLE Y 4k CTX-M #l CTX-M #l 1 P
(n=179) (n=67)

AMP 100. 00 100. 00 - -
SAM 89. 70 95. 50 1. 94 0. 21

TZP 0. 60 0. 00 - -

CFZ 100. 00 100. 00 - -
CRO 95. 00 70. 10 28. 88 0. 00
CAZ 17.90 1. 50 11.26 0. 00

CTT 0. 60 0. 00 - -
FEP 39. 10 11. 90 16. 61 0. 00
ATM 47.50 11.90 26. 19 0. 00

IPM 0. 00 0. 00 - -
GEN 69. 30 61. 20 1. 44 0. 28
AMK 7. 80 6. 00 1. 09 0. 28
TOB 30. 70 22,40 1. 66 0.21
LVX 86. 50 76. 90 2.94 0.12
CIP 89. 80 78. 10 6. 38 0. 02
NIT 4. 60 6. 00 0. 024 0. 74
SXT 81. 10 68.70 4,28 0. 06
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Table 6 Drug-resistant rates of ESBLs-producing and non-
ESBLs-producing isolates (%)

L2 7~ ESBLs JE7” ESBLs # . P
(n=249) (n=172)
AMP 100. 00 71. 60 76. 67 0. 00
SAM 91. 30 33.90 153. 50 0. 00
TZP 0. 40 0. 60 0. 00 1. 00
CFZ 100. 00 12. 00 336. 80 0. 00
CRO 88. 40 4.70 287. 1 0. 00
CAZ 13.70 4.70 9.18 0. 00
CTT 0. 40 3.60 4.19 0.02
FEP 31. 30 2.30 54.54 0. 00
ATM 37.80 4.10 63. 28 0. 00
IPM 0. 00 0. 00 - -
GEN 66. 70 48. 30 14.27 0. 00
AMK 7. 20 3.50 2. 64 0.13
TOB 28. 50 9. 30 22.90 0. 00
LVX 83. 70 57. 30 34.76 0. 00
CIP 86. 50 58. 90 69. 53 0. 00
NIT 4.90 3. 60 0. 44 0.63
SXT 77. 00 54.70 22.55 0. 00
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