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Clinical and molecular characterization of carbapenem-resistant Acinetobacter
baumannii isolated from bloodstream infections
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(1 Department of Clinical Lab Medicine, the First affiliated Hospital of Xiamen University Xiamen 361003;
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Abstract Objective To study the molecular mechanism of Acinetobacter baumannii resistant to carbapenem,
to analyze the clinical features of carbapenem resistant A. baumannii (CRAB) bacteriaemia, and to provide evidence
for infection control. Methods Blood culturing was carried out by the Bact/Alert 3D automated blood culture
system. Then, identification and antimicrobial susceptibility tests were performed by the Vitek-2 compact system.
CRAB isolates with MIC of imipenem and meropenem higher than 16pg/mL were collected, and were re-identified
by the Vitek-MS system (Matrix-assisted Laser Desorption/lonization Time-of-flight Mass Spectrometry, and
MALDI-TOF MS). The presence of carbapenemase was screened by modified Hodge test. Carbapenemase genes
(bla bla,, . ., bla bla bla and bla ) were identified by PCR amplification and sequenced
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alignment. The clinical data were analyzed. Results A total of 27 patients with CRAB bacteremia were studied
from June 2010 to May 2016. All strains of CRAB were resistant to most of the common antibiotics and were positive
by modified Hodge test. Both bla , ., and bla,, ;, were detected in 25 strains of CRAB, while 2 strains harboring
blag,, .. Strains were divided into three clusters by the Vitek-MS system (type I -13 isolates, type Il -12 isolates,
typelll-2 isolates). Eighty-five percent of patients were hospitalized in intensive care units/beds. The primary source
of infection was pulmonary inflammation (11 cases). All patients had a history of antibiotics use during 30 days before
CRAB was isolated. The main antibiotics used were carbopenems, fluoroquinolones and cephamycins. The prognosis

was not good and 15 patients died. Conclusion
and bla

OXA-23
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10 ML I A e SR BRIk 22, T I PR e 1R 24 e
B ok T INAE, RIS T AR E KR S T B
(R FEZR 2T, R I ] I 0 e R 35 40 25 IR CRA B Y i
LGNNI TR R 20 4, BA SN CRABZ: F-IRAT
ST, RO ) A PR 25 6 B AR
SES A -

AT AT 64 18] (20104E6 F —20164E5 H )i PR It
TG B F 7 B HI2THRCRAB, HEATRAGI . i 2
By 1S RVEYE B Al R BERHEI T, fRIEATT .
1 MEFGEE
1.1 EHRECRIR

WA T2 THRIEE HCRAB, 4B HE T THIX
20104E6 H —2016%5 4 1] F: e & 1 ML BURR A o
BERIZEH SR EERESER RS2 (KM
AR MR TR E TG ) BRI gL sL iz 5

The resistance carbapenemase gene of CRAB in Xiamen area were
CRAB bacteriaemia was mainly secondary to pulmonary inflammation.
Acinetobacter baumannii; Carbapenem resitance; Carbapenemase; Bacteriaemia
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(bIQOXA-B‘ bIQOXA-M‘ blaOXAdl*DblaOXA-SS)O PCRY"
HACNMyCycler PCRAX (3£ [E Bio-Rad), F=#)ff H
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Tab.1 Primers for PCRF7

FZE A ElEZEAR S S5 (5—~3 ) P75 A Be/bp PCR M A

blagy s 53 OXA-23-F 5'-GATCGGATTGGAGAACCAGA-3' 460 94°C 45s, 52°C 40, 72°C 50s, 30cycles
OXA-23-R 5'- ATTTCTGACCGCATTTCCAT-3'

blagyy 54 OXA-24-F 5'- GGTTAGTTGGCCCCCTTAAA-3' 0! 94°C 45s, 52°C 40, 72°C 50s, 30cycles
OXA-24-R 5-AGTTGAGCGAAAAGGGGATT-3'

blagy, s, OXA-51-F 5'- TAATGCTTTGATCGGCCTTG-3' 3 94°C 45s, 52°C 40, 72°C 50s, 30cycles
OXA-51-R 5'- TGGATTGCACTTCATCTTGG-3'

blagy s s OXA-58-F 5'- AAGTATTGGGGCTTGTGCTG-3' > 94°C 45s, 52°C 40, 72°C 50s, 30cycles
OXA-58-R 5'-CCCCTCTGCGCTCTACATAC-3'

blaygp NDM-1-F 5'- GGGCAGTCGCTTCCAACGGT-3' 410 95°C 45s, 58°C 40s, 72°C 50s, 35cycles
NDM-1-R 5'- GTAGTGCTCAGTGTCGGCAT-3'

blaypyy IPM-F 5'-CTACCGCAGCAGAGTCTTTG-3' 587 95°C 30s, 55°C 30, 72°C 60s, 35cycles
IPM-R 5'-AACCAGTTTTGCCTTACCAT-3'

blayy VIM-F 5'-ATTGGTCTATTTGACCGCGTC-3' 780 95°C 30s, 55°C 30, 72°C 60s, 35cycles

VIM-R

W

“TGCTACTCAACGACTGAGCG-3'
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M: DL2000 DNA Ladder Marker; "-": negative control; "+": positive control; 1~5: CRAB 1-094/6-028/4-011/13-027/33-073; a: bla,, . harbering
CRABI1-094; b: bla,, ,, harbering CRAB17-027); c: bla,,, ., harbering CRAB22-021
El1  PCRY M%)l 5 A
Fig. 1 PCR screening for carbapenemase genes
0 10 20 30 40 50 60 70 80 90
Yoo NU g OXA-23 | OXA-51 | OXA-58 |FHi
'I: 1 1-094-1 + + + ICU
6 19-093-1 + + + ICU
2 13-027-1 + + + Icu
|26 6-0028-1 + + + L=
L 11 21-085-1 + + + Icu
——— 14 22-091-1 + + + ICU
— 19 33-023-1 + + + ICU
4 16-078-1 + + + wedikh
17 14-011-1 + + + ICU
10 121-017-1 + + + Icu
L 22 34.045-1 + + + |Icu
I L 20 33-007-1 + + + lcu
25 41-039-1 + " + Icu
5 1-075-1 + + + ICU
_E 8 19-088-1 + + + ICU
Lo 180541 + + + R A
3 17-027-1 + + + IR P )
——— 18 28-025-1 + + + WPRANEL
23 37-040-1 + + + IcU
12 121-033-1 + + + ICU
21 |33-073-1 + + + g
_: 24 8-084-1 + + + Icu
16 13-002-1 + 4 + IcU
27 |38-048-1 + + + ICU
7 8-019-1 + + + Wl A
15 122-021-1 - - + DN F

B2 CRABJIE & i AR 4t R 74T
Fig. 2 Homology analysis of CRAB byVitek-MS
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