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Antimicrobial resistance and genotypies of plasmid-mediated AmpC p-lac-
tamases-producing and extended-spectrum p-lactamases-producing strains
in respiratory intensive care units

YAO Li-ying', LI Guo-bao*, LI Pei*, LU Jian®> (1 Futian People’ s Hospital of Shenzhen,
Shenzhen 518033,China;2 The Third Peoples Hospital of Shenzhen, Shenzhen 518020,China)

[Abstract] Objective To investigate antimicrobial resistance, genotypies and the prevalence of AmpC B-lactamas-
es-producing and extended-spectrum f-lactamases (ESBLs)-producing gram-negative strains from specimens of re-
spiratory intensive care units(RICUSs) in 2 hospitals of Shenzhen. Methods A total of 96 multidrug-resistant Esche-
richia coli and Klebsiella pneumoniae strains were detected by three-dimensional test for AmpC B-lactamases and
phenotypic confirmatory test based on Clinical and Laboratory Standard Institute (CLSD criteria for ESBLs. Antimi-
crobial susceptibility of AmpC B-lactamases- and ESBLs-producing strains was detected by Kirby-Bauer and E-test
methods. Universal primer PCR for AmpC f-lactamases and ESBLs gene amplification and DNA sequencing were
carried out for genotyping of these -lactamases. Results AmpC $-lactamases, ESBLs and AmpC 3-lactamases com-
bined with ESBLs-producing strains were found in 9(9. 38%), 52(54. 17%)and 10 (10. 42%) strains, respectively.
AmpC B-lactamases -producing strains were more susceptible to cefepime and imipenem, the resistant rate being
33.33% and 0. 00% respectively. ESBLs-producing strains were more susceptible to imipenem, piperacillin/tazobac-
tam and cefoperazone/sulbactam , the resistant rate being 0. 00%, 34. 62% and 19. 23% respectively. AmpC B-lac-

tamases combined with ESBLs-producing strains were only sensitive to imipenem and no imipenem-resistant one was
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found. The genotypes of AmpC B-lactamases were DHA-1and ACT-1, the incidence being 76. 92% and 26. 08% re-
spectively. ESBLs genotypes were CTX-M series and SHV-5, the incidence being 96. 77% and 3. 23% respectively.

Conclusion There are epidemic strains of plasmid-mediated DHA-1,ACT-1 type AmpC B-lactamases and CTX-M,

SHYV type ESBLs-producing gram-negative strains in RICUs in two hospitals, they are resistant to most new broad-

spectrum B-lactam antibiotics, but sensitive to imipenem.
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Table 1 PCR primers for detection of AmpC B-lactamases and ESBLs genes

FE R EIR/EA S SI9FH(5—3") P4 v BeR/h (bp)
AmpC fifph
ACT ACT-F ACCGTTACGCCGCTGATG 937
ACT-B CCACGTAGCTGCCAAACCC
DHA DHA-F ATGGCGGTTGCCGTCTC 967
DHA-B TGACTCTTTCGGTATTCGGGTAG
ESBLs
TEM TEM-F ATAAAATTCTTGAAGAC 1075
TEM-B TTACCAATGCTTAATCA
SHV SHV-F GGTTATGCGTTATATTCGCC 867
SHV-B TTAGCGTTGCCAGTGCTC
CTX-G, CTX-G;-F AGTGCAACGGATGATGT 792
CTX-G-B GGCTGGGTAAAATAGGTC
CTX-G, CTX-G,-F ACGCTACCCCTGCTATT 830
CTX-G,-B CAGAAACCGTGGGTTACGA
CTX-G; CTX-G3-F ACGCTGTTGTTAGGAAGTG 759
CTX-G3-B TTGAGGCTGGGTGAAGT
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Table 2 Detection of AmpC B-lactamases and ESBLs produced by 96 strains of gram-negative bacilli in RICU (strain, %)

G~ H A AL 27 AmpC i 7 ESBLs 7= AmpC [ + ESBLs
Jifi 48 S E A P 53 6(11.32) 31(58. 49) 7(13.21)
PN ) 43 3(6.98) 21(48.84) 3(6.98)

At 96 9(9. 38) 52(54.17) 10€10. 42)
%3 ICU ™ AmpC I ESBLs BERRAITHZE (%)
Table 3 Drug-resistant rates of AmpC B-lactamases and ESBLs-producing strains in RICU( %)

YiF 25 Hip= AmpC Btk (n=9) Fay= ESBLs £k (n=52) 7= AmpC fiff + ESBLs £k (2= 10)

SETIAK 100. 00 100. 00 100. 00

LR 100. 00 100. 00 100. 00

S fp g 100. 00 100. 00 100. 00

K ALURTR 88. 89 94,23 100. 00

L AUENT 100. 00 100. 00 100. 00

KA fth g 66. 67 51. 92 70. 00

EaNiii) 88. 89 90. 38 100. 00

KAPET 100. 00 48. 08 100. 00

LAnLfE 33.33 75.00 60. 00

W ek e 0. 00 0. 00 0. 00

B>k 2 66. 67 55.77 70. 00

W R 55. 55 44,23 70. 00
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Figure 1  Electrophoresis map of AmpC -lactamases and

ESBLs genes by PCR
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Table 4 Distribution of the genotypes of AmpC B-lactamases and ESBLs produced by gram-negative bacilli in RICU
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