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Molecular epidemiologic characterization of infection outbreaks caused by
carbapenem-resistant Acinetobacter baumannii

MENG Xiao-bin, ZHANG Guo-xiong (Meizhou People’s Hospital , Meizhou 514031,China)

[Abstract] Objective To investigate the epidemiologic characteristics and drug resistance mechanism of carbapen-
em-resistant Acinetobacter baumannii (CRAB) isolated from a hospital, so as to guide prevention and control of
healthcare-associated infection(HAD. Methods A total of 32 CRAB strains isolated clinically from January 2010 to
May 2012 were performed genotyping by randomly amplified polymorphic DNA fingerprinting, and epidemiological
analysis was conducted; carbapenemase were screened by modified Hodge test and EDTA-disk synergy test. The
effect of efflux pump inhibitor carbonyl cyanide m-chlorophenyl hydrazone (CCCP)on minimum inhibitory concen-
tration of meropenem was detected, efflux pump positive strains were screened. Results 32 CRAB strains displayed
9 kinds of genotypes, type A, H, I,B, E, and other types were 10,7,4,3,3,and 1 — 2 isolates respectively. From
March to May,2012, 11 CRAB strains were isolated, type H,I,and A were 7,3, and 1 isolates respectively. 21
(65.63%) CRAB strains expressed oxacillinase (OXA-23), and were positive in modified Hodge test (including 11
strains isolated in March-May, 2012); Except 1 isolate was detected New Delhi-Metallo-1 (NDM-1), all other
strains were negative for metallo-lactamase test; the presence of CCCP slightly changed the MIC of meropenem to
CRAB, all were negative for phenotype of efflux pump. CRAB strains were mainly isolated {rom patients in intensive

care unit(13 isolates) and neurology department(7 isolates). Conclusion The outbreak of HAI of the clone with i-
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dentical genotype occurred in this ICU between March and May, 2012, Carbapenem-resistance mechanism of A.

baumannii can be attributed to the expression of OXA-23, and meropenem-resistance is not related to the efflux

pump, CRAB strain expressing NDM-1 has been detected in this hospital.
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Table 1 PCR primer sequence and expected product size of carbapenemase

Enzyme Gene Primer sequence (57 —37) Fragment length(bp)
Oxacillinase OXA-23 F. ACTTGCTATGTGGTTGCTTC 555
R: TGGAAGCTGTGTATGTGCTA
Metalloenzyme VIM family F: GATGGTGTTTGGTCGCATA 390
VIM-1,-2, =7 R: CGAATGCGCAGCACCAG
IMP family F. GGAATAGAGTGGCTTAAYTCTC 188
(IMP-1,-2,-4,-7,-12) R.: CCAAACYACTASGTTATCT
GIM-1 F. TCGACACACCTTGGTCTGAA 477
R: AACTTCCAACTTTGCCATGC
SPM-1 F. AAAATCTGGGTACGCAAACG 271
R: ACATTATCCGCTGGAACAGG
SIM-1 F. TACAAGGGATTCGGCATCG 570
R: TAATGGCCTGTTCCCATGTG
NDM-1 F. CTTCCAACGGTTTGATCGTC 466
R: TAGTGCTCAGTGTCGGCATC

145 SHERXARN  MRIEXE S HOE %
MBI AR DN E MIC, 23 53 E I ACHUAS fin b HE R
MR CCCPA0 pg/mL) BYTE BT » AW EE £ U
B0 R B MIC 1484k, 2 CCCP 7 fE R B
T MIC FEAI=>4 WA M HEAR R A

R 2 321k CRAB ML 258 (TH 25 3R (Y0)
Table 2 Antimicrobial resistance rates of 32 CRAB isolates( %)

Antimicrobial Resistant Sensitive

Polymyxin 3,13 96. 87
Amikacin 68.75 31.25
Minocycline 50. 00 50. 00
Cefoperazone/sulbactam 68.75 31.25
Compound sulfamethoxazole 100. 00 0. 00
Tobramycin 90. 62 9.38
Cefepime 90. 62 9.38
Ampicillin/sulbactam 100. 00 0. 00
Ciprofloxacin 100. 00 0. 00
Levofloxacin 100. 00 0. 00
Piperacillin/tazobactam 87.50 12. 50
Aztreonam 87.50 12.50
Ceftriaxone 100. 00 0. 00
Ceftazidime 100. 00 0. 00
Imipenem 100. 00 0. 00
Meropenem 100. 00 0. 00
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Figure 1 Nine genotypes of 32 CRAB clinical isolates based
on RAPD assay



« 176 - Hh [ R i

2013 4E 5 H55 12 %% 3]  Chin J Infect Control Vol 12 No 3 May 2013

2.2.2 CRAB#FEA 32 %k CRAB DL AC10 #) .
H(7 ) PP LR A R 32, Hokoh TRI4 #R) B il E
FLRRIA 3 bk, LR RIA A 185 2 ¥k, 2012 4F

35 A8 CRAB 11 #:,10 k& H(7 ) 1 1(3
MOPIFRIE R R, 1 R A B, & JEH A CRAB £
BFEM A L35 3.

£ 3 KHEM CRABERME /i

Table 3 Distribution of CRAB isolates with different genotypes in different departments

Year 2010 Year 2011 Year 2012
Genotype No. of No. of No. of
Department . Department . Department .
isolates isolates isolates
A Intensive care unit 2 Emergency intensive care unit 2 Cardiologic medicine 1
Respiratory diseases 1 Respiratory diseases 1
Burn 1 Intensive care unit 1
Neurology 1
B Neurosurgery 1 Intensive care unit 2
C Intensive care unit 1
D Dermatology 1
E Respiratory diseases 2 Burn 1
F Nephrology 1
G Neurosurgery 2
H Intensive care unit 5
Neurosurgery 2
1 Neurosurgery 1 Intensive care unit 2
Neurosurgery 1
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Figure 2 EDTA-disk synergy test result of positive metallo-

B-lactamase
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PCR assay for the gene encoding OXA-23 in
CRAB isolates

Figure 3
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M: Marker DL2000; 1 ; Positive strains of NDM-1 amplification;
2. Negative strains of NDM-1 amplification

4 NDM-1Fp5eE5 14 PCR 9744 CRAB HLjk
Figure 4 PCR assay for the gene encoding NDM-1 in CRAB

isolates
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