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Carbapenemase genes and homology of Acinetobacter baumannii in two
hospitals of Qingdao

LI Qian, L1 Qing-shu, LI Zhi, QU Yan, HU Dan (Qingdao Municipal Hospital, Medical
College of Qingdao University , Qingdao 266071, China)

[Abstract] Objective To investigate antimicrobial resistance, distribution, and carriage of carbapenemase genes of
Acinetobacter baumannii (AB) from two hospitals in Qingdao. Methods 145 AB isolates collected from two hospi-
tals (78 from hospital A, 67 from hospital B) were performed antimicrobial susceptibility testing. carbapenemase
genes were amplified by polymerase chain reaction (PCR); homology analysis were conducted with enterobacterial
repetitive intergenic consensus (ERIC)-PCR. Results AB from hospital A were generally resistant to 16 commonly
used antimicrobial agents, with the lowest resistant rate of 3. 85% to cefoperazone/sulbactam, followed by resist-
ance rate of 16. 67% to minocycline, resistant rates to the other antimicrobial agents were all™> 73%. ADB from hos-
pital B were generally resistant to 23 commonly used antimicrobial agents, but the resistance rates to minocycline
and tigecycline were both 0, resistance rates to amikacin and levofloxacin were 23. 88% and 38. 81% respectively,
resistant rates to the other antimicrobial agents were all >64%. All strains carried OXA-51 gene, the carriage rates
of OXA-23 gene in carbapenem-resistant group were 86.76% (59/68) and 56. 67 % (34/60) in hospital A and B re-
spectively, the difference was significant(y* = 14. 53, P<C0. 001) ; OXA-58 gene was detected in 3 isolates in hospi-

tal A but not detected from hospital B. 145 AB strains were classified into 8 types, the major prevalence types were
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type A (n=71) and E(n=37); the major prevalence types in hospital A were type A (46.15%) and E(41.03%),

hospital B were type A (52.24%) and C (17.91%). Conclusion Antimicrobial resistance of clinically isolated AB is

serious and prevailed in two hospitals. OXA-23 and OXA-51 genes play an important role in AB resistance to car-

bapenems.
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T LB WK B IR Wb AR R AR bl K R (37 C
180 r/min) , B M B & W T 1. 5 mL EP & 4,
6 000 r/min & 0> 10 min, & 3%, [\ EP & A
200 pL w5 B AiK AT 20 J5 100 C /KA 10 min,
M) 4 C¥#15 min;4 'C,12 000 r/min .[> 3 min;
W EE WS AT — B 0.5 mL EP & 4. By 5
A W S (PCRO KB » — 20 C ukAE PR A7 95 H
1.4 A E#ARN PCRWAKR N2 ul, & 3 ul
DNA Kiti 0.2 pL Taq #§.2.5 pl 10 X Taq 2% th i
(#% 15 mmol/L MgCL),2 L 2.5 mmol/L dNTP,
10 pmol/L EFi#51#4% 1 L, 15.3 pL /K. PCR Jx
RS :94 CTASHE 5 min; 94 CA8 1 30 s,iB k 30 s
GRE 51~58 C),72 CHEAf 60 s, 35 MEH; )G
72 CHEAf 10 min, J7 #T 5 2 B W] — B &2 7 51
(ERIC)-PCR J Ji 41 : 94 C i A8 1 5 min, 94 C A5 1
1 min,45CiE kX 1 min,72 C ZEf§ 2 min,35 MEH )5,
72 CHEM 10 min, F=#)H FE<500 bp, R H 2% 5l
B E R AT HL K 5 P2 K =500 bp. R 1. 2% B
WEEEREHEAT HL UK » SO OB 25 R . & I 5
PIF oI 1,

x 1 PCRGIYITH KK
Table 1 The sequences of PCR primers and length of products
£ FIPFH 57 -37) 7K E (bp)

OXA-23 P1.GATGTGTCATAGTATTCGTCGT P2. TCACAACAACTAAAAGCACTGT 1058
OXA-24 P1: ATGAAAAAATTTATACTTCCTATATTCAGC P2. TTAAATGATTCCAAGATTTTCTAGC 828
OXA-51 P1. TAATGCTTTGATCGGCCTTG P2. TGGATTGCACTTCATCTTGG 353
OXA-58 P1. AAGTATTGGGGCTTGTGCTG P2.CCCCTCTGCGCTCTACATAC 599
SIM-1 P1: TACAAGGGATTCGGCATCG P2. TAATGGCCTGTTCCCATG 571
IMP-1 P1:CACTTGGTTTGTGGAGCGTG P2.GTCCCGGGCCTGGATAAAAA 263
IMP-2 P1.GTTTTATGTGTATGCTTCC P2. AGCCTGTTCCCATGTAC 678
VIM-1 P1. AGTGGTGAGTATCCGACAG P2. ATGAAAGTGCGTGGAGAC 261
VIM-2 P1:AAAGTTATGCCGCACTCACC P2. TGCAACTTCATGTTATGCCG 865
ERIC P1:ATGTAAGCTCCTGGGGATTCAC P2. AAGTA AGTGACTGGGGTGAGCG
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Table 2 Comparison in antimicrobial resistance of AB between two hospitals(No. of isolates)

FR— _ A BE(n=78) _ _ B g (n=67) _ i P
fiif 25 g U fiif 25 g UK
PR N A ) 57 11 10 67 0 0 20. 82 <0. 001
WIR L 75 bR/ il s (2 1 67 6 5 60 3 4 0. 40 0.53
WR 7 P4 Ak 71 5 2 66 0 1 3.74 0.05
3 At b i 72 1 5 67 0 0 5.34 0.02
Sk 760 188 5 70 8 0 66 1 0 4,72 0.03
ki g 69 1 8 63 2 2 1.49 0.22
S 6L UR R /&7 1 30 3 44 31 43 13 11 42,02 <0. 001
V. JHe B P 68 0 10 60 0 7 0.20 0. 66
LW 68 0 10 60 0 7 0.20 0. 66
[0 Sy Ny 68 0 10 16 2 49 57.58 <<0. 001
RKEZ 70 1 7 65 0 2 2.92 0. 09
Kiti A& 13 16 49 0 1 66 27.80 <20. 001
AR R 70 0 26 36 5 31.94 <<0. 001
WNT B 70 0 66 0 1 4,72 0.03
527 R i HE DS e 67 3 65 0 2 5.30 0.02

2.3 PCR 34  WBCTA Wk #EH OXA-
51 5H, HAKH SIM-1,IMP-1,IMP-2 VIM-1,
VIM-2 OXA-24 JLH . A B Wi B fik 15 25 4 it 245 241
OXA-23 B [H 1 4 47 % 43 3 86. 7676 (59/68)
56. 6720 (34/60) . ZRA LI F X (= 14.53.P
<<0..001) 5 P B b 7 25 s UR A OXA-23 FER B R
FItE. A B 3 BRI 507 OXA-58 BL[H L B B Rk th
OXA-58 JEP . HIJKZE R 1.,

2.4 OXA23 ARmKEL mBEskasFE  prki
WR IR /&% EL3H DK i R R R Ak RS, A BE OXA-23
e AT BF A ke AR B A ke o HC At e 1 245 0 ) i 24 32 2
WA Gt 38 X (3 P<<0.05) ;BRI Ml i L £ B 1
M 22 R B Sk AR IR R /& B 2 K Rz 7 A/t
ELH AN, B B OXA-23 J PR BH M A BA 4 Ak e I Ay

R EGYNH R, ZRY LRI FE X
(# P>0.05), W33,

34 56 7 8 9 101112 13 1415 16

JKiE M DNA 45 F &R EW, IkiE 16 2 OXA-23
(1 058 bp) FH ¥, 7—12 2 OXA-51(353 bp) PH MMk, 13—15 K
OXA-58(599 bp) BHERE - 16y B X 1R

1 ADB B & M B A A PCR 7™ 9 #a ik 181
Figure 1 Electrophoresis results of PCR products of AB

carbapenemase genes
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Table 3 Antimicrobial resistant rates of AB from two hospitals( %)

A B B i

b OXADS HIfER  OXA2> FitEs L OXA-23 MIPERE  OXA-23 BItERE  * i
ARV - - - - 100. 00 100. 00 - -
[0 Ny VAt 88. 14 26.32 27.92  <<0. 001 100. 00 100. 00 - -
WR L 76 b / il s 2L 3 100. 00 42,11 35.13  <<0.001 100. 00 78.79 5.95 0.02
WE 3% 75 Ak 100. 00 63.16 19.58 <<0.001 100. 00 96. 97 - 0. 49
B {ULLYIN - - - - 100. 00 100. 00 - -
S 7 e 3 100. 00 94. 74 - 0.24 - - - -
Sk ol At BE 100. 00 68. 42 15.98 <<0. 001 100. 00 100. 00 - -
SR {URHEN - - - - 97. 06 96. 97 - 1.00
3 10 1 i 100. 00 57. 89 23,30 <<0.001 100. 00 96. 97 - 0. 49
S i 5 100. 00 52.63 27.12  <<0.001 100. 00 87. 88 2,49 0.12
3k AL WR R /&7 2 3.39 5.26 - 1. 00 52. 94 75.76 3.79 0.05
kAR 1 - - - - 100. 00 100. 00 - -
At - - - - 97.06 96. 97 - 1.00
T e K R 98. 31 52.63 22.89  <<0.001 100. 00 78.79 5.95  0.02
E3 2 98. 31 52.63 22.89 <<0.001 100. 00 78.79 5.95  0.02
By oK R 98.31 52.63 22,89  <<0.001 32.35 15.15 2.73  0.10
RKER 98. 31 63. 16 15.66  <<0. 001 100. 00 93. 94 - 0.24
ZAHR - - - - 94,12 90. 91 <0.001  0.97
KR % 22.03 0. 00 3.56  0.06 0. 00 0.00 - -
E= DB - - - - 0.00 0. 00 - -
k=% U 100. 00 57.89 23.30 <<0.001 64.71 12,12 19.50  <<0.001
EINR 100. 00 57. 89 23.30 <C0.001 100. 00 96. 97 - 0. 49
1K i 22 [ - - - - 100. 00 100. 00 - -
275 Tl iz S e 100. 00 42,11 35.13  <C0.001 97.06 96. 97 - 1.00

2.5 RBRESH A ERIC-PCR 4" 1 77 ¥y (1) H 4 ik AB LR EH R

VKA (L 2) .13 B BIO-1D #4445 W 4 B Rk r i Table 4 Constituent ratios of genotypes of AB from two
F oy TR R/ANEAT R . W B T A TR AR 3R ) hospitals

Wy 8 AHEE I BT ALB.C.DLE.F.G.H % B B A B

) AR 71 RRFD E R 37 Bk O FEERATRE.

BB M BB MR OD

A 71 36 46. 15 35 52.24
AFRI 53 H 4 ANWARLE B 430 3 AR, B4 B 5 1 1.28 4 5.97
WL 3. A Bk IE A 6 B (f D.F D) C 14 2 2.56 12 17.91
D 3 0 0.00 3 4.48
T A AI(46. 15%) F1 E (41, 03%) ;B B 43 E 37 32 41.03 5 7. 46
S Bl M, oW R OA M (52, 24%) f1 C F 1 0 0.00 1 1.49
G 5 3 3.85 2 2.99
17.91%), W 4,
( A) JL»%% H 9 4 5.13 5 7. 46
&t 145 78 100. 00 67 100. 00

2 000
31 BT SERRERE_RE
750
m--'ewvaw' """QO..--
250

100

B 2 AB ERIC-PCR " 3 r= 4 i yk &
Figure 2 Electrophoresis results of ERIC-PCR in AB strains
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Figure 3 Hierarchical clustering of AB strains from two hospitals based on ERIC-PCR electrophoresis patterns
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