Febé 2014 — 2017 A= A ST 910 PR 20 A1 |1l 24 1 e it 24 2k
R

KFH L BaER BEIEKFH.X ¥ RIRRNTLERABREA, LR M 215002)

hESSEE R446.5 XERERE A XEHS  1001-0408(2018)06-0794-06
DOI  10.6039/j.issn.1001-0408.2018.06.17

W OE R ABARSEANL ERAFENRBAE . 5k KERR20145 1A —201746 Atk e 2 R34 H (AB),
ERUR TR A BRI A R R AT BRI . R RSB R kst % E At 2 0 % R S AT (MDR-AB) it 25 S B #4797
¥, 95 GenBank # 3& & #f /7 Blast b3, 25 R . b4 AB 1 7584k, £ &k B T IR A AR F A A (65.24% ) , H R Ay iz A
(18.49% ); £ &4 T &2 E FH(ICU) (38.51% ) Fo v B M AH(24.00% ) . AB 3577 Bl Foed Wk i AR A flvd 223848 R K
FE KIoE ERRYE RERE REEHF R FIRRE G et R AT T 40% , BAERF EF AR A
FHgnth R <59, HiZF T, 4 MDR-AB 6734k, & A AR KA 22.77% .29.82% .52.09% .54.33% . 110 #RA&m] &t
25 L B 49 MDR-AB B 4k ¥ , TEM . AmpC IMP . VIM ,0XA-23 .0XA-24 .0XA-51 .aac(6’ )-1 .aac(3)-1 .ant(3" )-1 .anmA .gyrd .
parC 3 B #9# % 5 51 A 97.27% .91.82% .49.09% . 12.73% .90.91% . 12.73% .98.18% .34.55% .60.91% .89.09% .87.27% .
77.27% .82.73% ., Blast b3t 25 R 2%, gyrd A B 5 83 121 sk X & £ B X ,parC AR 5§ 1445 BA K A LR T, ik X%
AB £ &k 8 THRICRKTAFA, TLE P EICUA TR AH; @ 25150072 & ,MDR-AB 094 s 2B F I, %t Asie H
# £ 2L &3 TEM . AmpC.0XA-23 .0XA-51 .ant(3" )- 1 .anmA 5, B gyrd parC B G E R T . &R B m KFTH 254 5 BAE
R E IR, ik AB it 25004 W], SEARYE 25 AR IS 25 RS TR AT 2540, Bk RAE LR AB A2 A ARE R TR MR AL R UAESE
KB AZRINAR; TR A RS T AT R

Clinical Distribution, Drug Resistance and Drug-resistance Genes of Acinetobacter baumannii in Our
Hospital during 2014-2017

ZHANG Yugiong, GAO Jingjing, LU Wenxiang, ZHANG Yulin, YUAN Lu, XU Weidong (Dept. of Clinical
Laboratory, Suzhou Municipal Hospital, Jiangsu Suzhou 215002, China)

ABSTRACT OBJECTIVE: To provide reference for rational drug use in clinic and nosocomial infection control. METHODS:
Acinetobacter baumannii(AB) were collected from our hospital during Jan. 2014-Jun. 2017. Drug sensitivity tests were conducted

by using K-B method and MIC method. Drug-resistance genes of multidrug-resistant Acinetobacter baumannii (MDR-AB) were
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amplified by PCR, and compared with GenBank database by using Blast comparison. RESULTS: A total of 1 758 strains of AB
were detected, and mainly came from sputum and throat swab (65.24% ), followed by urine (18.49% ). These infected patients
were mainly distributed in the departments of ICU (38.51% ) and respiratory medicine (24.00% ), respectively. Drug resistance of
clinical isolated AB to most commonly used antibiotics were more than 40% , such as compound sulfamethoxazole, piperacillin
sodium and tazobactam sodium, gentamicin, cefepime, levofloxacin, minocycline, imipenem, etc.; it had increased year after
year. Drug resistance to colistin was lower than 5% and decreased year by year. A total of 673 strains of MDR-AB were detected,
and detection rates were 22.77% ,29.82% ,52.09% ,54.33% , respectively. Among 110 strains of MDR-AB, detection rates of TEM,
AmpC, IMP, VIM, OXA-23, OXA-24, OXA4-51, aac(6')-1, aac(3)-1, ant(3")-1, anmAd, gyrd, parC gene were 97.27% ,
91.82%, 49.09% , 12.73% .90.91%, 12.73% , 98.18% , 34.55% , 60.91% , 89.09% , 87.27% , 77.27% , 82.73% , respectively.
Results of Blast comparison showed that point mutation occurred in 83rd and 121st base of gyrd gene, 144th base of parC
gene. CONCLUSIONS: AB mainly come from sputum and throat swab specimens in our hospital, and infected patients are mainly
distributed in the departments of ICU and respiratory medicine. Drug resistance is serious, and the detection rate of MDR-AB is
increased year by year. Main genes of multidrug-resistant strains mainly include TEM, AmpC, OXA-23, OXA-51, ant(3")-1 ,
anmA, etc., and mutation of gyrd and parC gene are found. It is necessary to strengthen the management of classification use of
antibiotics and strengthen the monitoring of AB drug resistance. According to the results of drug sensitivity test, antibiotics are

selected rationally to prevent or delay planting and cross transmission of AB-resistant strain.
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73] ) 5 5804R T B0 L (1 [ Eppendorf 23 A ) 5 Bt g M
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i ] (ANTP mixture, 10 x Ex Taq buffer, Ex Taq i . 6 x
Loading buffer,DNA Ladder marker ) 1 #3751 2414 H
K% TaKaRa 23wl 3 2 i MR 354 1 (ATCC 25922) |
HZH R B E (ATCC 27853) At at i /A w4t
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4R F WHONET 5.6 #4F2E4 AR, 25 SR A o 2 B 56
] 1l K 5 5256 28 bR 1E P2 (Clinical and Laboratory Stan-
dards Institute, CLST) %&-4EfFR1E. MDR-AB 246X 52K
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R RE BRI 259 T i 328 L |
T 245 AR TR
L4 THZAEEE

AT FE R FH TR BB AL AR 2k A 2016 4 23 3 Y
MDR-AB R T 110 B 3 R AT R 25 28 PRSI . SR
FN AL B MDR-AB F DNA : BEHZ 5 1T T%
IMARLZEIK 500 pL, {857, T 100 C/K i i 20 min,
PL20 913xg B0 2 min, B V&, BIAS AL DNA, B
T —20 CHRAF, & H . I GenBank %4z /% (https:/
www.ncbi.nlm.nih.gov/genbank/) $& {1t [ it 25 JE A, >R
Oligo 7 /4 (24 E Molecular Biology Insights 23 7] ) % i1
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4. PCR MR ZR (20 pL) ™% 442 B PCROAH S&IA50] 15d B
FHCH . PCR W &5/ : 94 CHiARHE 10 min, 94 °CAS
30 s, FE4S LR AN )R KR T K 60 s,72 CHE

4190 s, 3 35 MIEER ;72 CHFAEH 10 min, P IE5ER,
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ARAS 1 WER, RGN P AR AT S L DR A 2 ik A O

£1 FEFEPCRI|WFE

Tab 1 PCR primer sequences of target genes

FEHZRAR HIAEA 5191751 PP  bp RAGRE, C
2 TR G TEM 5’ -CAGAAACGCTGGTGAAAG-3’ 701 56
TFif:5 -AACTACGATACGGGAGGG-3'
A K AmpC i#:5' -GCCTGGTAAGTATTGGAAAG-3' 696 52
Tif:5 -CCGAAACGGTTAGTTGAGCC-3'
& p- It IMP ;5" -GCTCACGCAACTGGTCGC-3' 913 53
5 -CCGCCTGCTCTAATGTAAG-3'
VIM i#:5 -GTTTGGTCGCATATCGCAAC-3 382 55
N : AATGCGCAGCACCAGGATAG-3'
R PR AT 0X4-23 ;5" -GATGTGTCATAGTATTCGTCGT-3' 1058 58
5’ -TCACAACAACTAAAAGCACTGT-3'
0XA-24 i#:5' -GTACTAATCAAAGTTGTGAA-3' 1024 52
5 -TGTTTAAGTACAATCCCCTT-3'
0X4-51 5’ -TAATGCTTTGATCGGCCTTG-3' 353 52
5 -TGGATTGCACTTCATCTTGG-3'
RILHT LB aac(6')- 1 5 -TATGAGTGGCTAAATCGA-3 394 58
N5’ -CCCGCTTTCTCGTAGCA-3'
aac(3)-1 ¥#:5'-ACCTACTCCCAACATCAGCC-3' 237 58
5’ -ATATAGATCTCACTACGCGC-3'
ant(3")- 1 5" -TGATTTGCTGGTTACGGTGAC-3' 284 58
Fi#:5' -CGCTATGTTCTCTTGCTTTTG-3'
armA 5’ -ATGGATAAGAATGATGTTGTTAAG-3' 774 56
5 -TTATTTCTGAAATCCACTAGTAATTA-3'
MR 2 3 R grd Fi##:5' -AAATCTGCCCGTGTCGTTGGT-3' 343 55

Fii#:5' -GCCATACCTACGGCGATACC-3'
parC |37 5" -AAACCTGTTCAGCGCCGCATT-3’ 327 55
TiE:5 -AAAGTTGTCTTGCCATTCACT-3'

L5 ERENF KX

YT AB X W LA 2 24 ) (R it 2 B ™ A BIF R
T BBt ML A ok JBCTIS 0 T R R T 24 T ok 1) gyred
M parCEERY 174, alidb 5 18 2 AR TA W TR i)
JBe oy A7 B2 wl AT o W ] Chromas 2.4 73 #1 #A4:
(8K F) V. Technelysium 23 7 ) 2O 745 5, IR FH 58
] [ A= W 4 AR {5 )& A0 (National Center of Biotech-
nology Information, NCBI) 7£ £k /3 ¥ 1. H. Blast 2 J¥

(https://blast.ncbi.nlm.nih.gov/Blast.cgi) Y17 HE X, LA
FE R 245 3 PR B SRR 10
2 H#R
2.1 ABHIHRANSKRIE

2014—20174%, KBt B AB 1 758 bk, Py witk
#: Microflex LT % MALDI-TOF MS {¥ & Phoneix™ 100
R4 HE A TS E S AB. AB FE2k A TR
WS HAR FFR A (65.24% ) , FR N PREARAS (18.49% ),
W2,

R2 2014—2017FHBE ABHIRA ST
Tab 2 Specimen distribution of AB in our hospital during 2014-2017

- 2014 4F 20154F 20164 20174E(1—6 1) it
Hegk FEE, % HREL FmEe, % AL FIRLEL, % 30 FRLEL, % AL FEL, %

PR T 264 61.97 351 63.82 400 69.69 132 63.46 1147 65.24
PR 94 22.07 110 20.00 82 14.29 39 18.75 325 18.49
B 30 7.04 44 8.00 48 8.36 16 7.69 138 7.85
ik 3 0.70 4 0.73 4 0.70 1 0.48 12 0.68
Hafgik 20 4.69 31 5.64 10 1.74 8 3.85 69 3.92
Hf 15 3.52 10 1.82 30 523 12 577 67 3.81
At 426 100 550 100 574 100 208 100 1758 100

AB F 23k JE T 5 4E £ % Bl (Intensive care unit,
ICU) FIEIE R, 4351 5 38.519% F124.00% , £33,
2.2 ABHITZHIER
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®3 2014—2017 FHEE ABRIR =S
Tab 3 Department distribution of AB in our hospital
during 2014-2017

Bz AL FIRLEL, %
ICU 677 38.51
W AR 422 24.00

L EZYIVE 281 15.98
Mz Rk 149 8.48
NP 82 4.66
HNRE 68 3.87
HAh 79 4.49
it 1758 100

AN RRER SLANLNT Sk AWERT SkAEMIE | 72 4R
DR ORVEIRER Sk ALUR IR B 7 L SHAh e B g e 2
B S PR 25 MR TR 245 3R A8 T 409% , BATEAE BTt
S oA AB XV B 1 156 27 B g 1 i 25 R 2
Ik T7.5% M 78.3% . AB X BhTAI 2 FATH 24 5 foe IR (T 24
H<E5%), HBAE TR, LR A,

R4 20142017 FHIEABYWE R E AWM A R

(%)
Tab 4 Drug resistance raet of AB to commonly used

antibiotics in our hospital during 2014-2017

(%)
ERY i N S £ A I
Pk AL 40.51 34.42 65.84 73.01
SR UARENES LY 75.39 55.54 79.51 74.84
A2 5Tz FR e 4133 49.08 68.27 76.63
WRFL PG ARE I IR 49.74 57.19 71.78 71.52
KREE 54.52 59.80 75.19 80.19
Sk 54.19 59.79 71.23 77.28
gl 77.90 81.74 88.33 77.49
oAt g 52.01 59.54 71.24 78.44
FEERI R 49.22 60.09 69.79 78.38
Kt % 41.83 52.39 67.19 74.14
SRR AT EL A 40.81 51.23 69.21 70.34
W e 48.57 5773 69.74 77.48
EH 50.01 59.21 70.58 78.34
ECES 2.84 2.38 0.94 0

2.3 MDR-AB I H 1B
2014—2017 4F , F P 246 Hf MDR-AB 673tk , H45

ARG H BRI N 22.77% .29.82% .52.09% 54.33% ,
EBAE IR LR,

x5 2014—2017 BT MDR-AB 946 H 155
Tab 5 Detection of MDR-AB in our hospital during

2014-2017
Ay AB, #k MDR-AB, ¥  MDR-ABH: I, %
20144 426 97 22.77
20154 550 164 29.82
20164F: 574 299 52.09
20174E(1—6 J1) 208 113 5433
At 1758 673 38.28

2GS 2018 4F5 29 44 6

2.4 MDR-ABZ5E E H#N L R

110 ¥k MDR-AB H, 45 107 A H 22 %2 % 55 11 Tl it
TEM, 101 ¥fA6 Sk A0 B E L AmpC. 42 @ - N Tk
WA S it 245 KL IR v, IV L WIM S TR RS T 540 3
49.09% F112.73% . M P AREGIE K (OXA B ) OXA-23
OXA-24. OXA-51 WK 22 43 53 24 90.91% | 12.73%
98.18% . RAIEMETF RMBMIHENR aac(6')-1 aac(3)-1 |
ant(3")- 1 armA B9%; #5551 A 34.55% .60.91%
89.09% .87.27% . METAINZSHICT 245 3L gyrd \parC 1)
G AR TT.27% 82.73% , £ .3 6., Blast HLXT 4
RN, gyrd parC BIAFAE LR A8 Forf gyrd 7] IS
83 i (TCA—TTA) Fl 121 {3 (TGT—CGT) i & A= i %%
A5 parC Al WA 14447 (AGC—AAC) Bl & A2 78

%6 MDR-ABZAEERHKMLER

Tab 6 Detection results of MDR-AB drug-resistant

genes
KRR FHPERREL K, %
TEM 107 97.27
AmpC 101 91.82
IMP 54 49.09
VIM 14 12.73
0X4-23 100 90.91
0XA4-24 14 12.73
0X4-51 108 98.18
aac(6')- 1 38 34.55
aac(3)-1 67 60.91
ant(3")-1 98 89.09
armA 96 87.27
ard 85 7127
parC 91 82.73
3 it

AB HA SR I IREEIE IV BE T HAE A AR P2 A7
TE, KIEBE s ST LR AT U A s L E <
(R H A S B AB IR FeBe 2014 — 2017 4R 73 B
A0 22 G B PE AR IR AP, AB RO, H A (R T R M e A A
] S Al BRI AT, V2 J 28 3 A6, 5 ] PN D SRR SR
HA 2, 38 AB AT BT —E k. Fbe AB 3
SORIRT PR TARAS (45 E PR IEARAS ), Hak
N PRIEFNRN E 53 B bR A i ML A JE TR A bR A
Jt &5 LRSI B AB T # 5] K ERFIGE RS, (HAH
PHE A, AN 18 JCA HE IR L 0% 1 o A P 52
M, o 591 ¥ 0 LA M 38 SR AR A AG: 1 AB Y R
DRLIEE e A A S7. R A 8 IR b A o 42 1l ) TR, 3%
SARAS LA A TSP AL , i EE N AR A S
FTVELIE BRI, 2 i AR A B B 3 5 LA, e TR
AEL Ty AT , e ARIRAS AR AS o i o 3 LA 7, A
PRUE A PG 30 45 SR ) MR T IE B - I R 24, 107
B R LI S A JC TR AR IR A A L3
ICU FIRFI N B AB A H R B0 iR, X 5 A
RSCHREE Rl X 2 M HEZ SRR E HA LR
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L[] R A T SRR , AR WIENA ,
G AR BT 2z N PR 2 R R
W T U R E R DL A S R e
R 55% AB IR R A XUESY, CAT AR,
T BERR AL S BR300 R A B FR H AB 1Y
WER T &Y,

AWFFE KB, 2014 — 2017 4EFR g AB XiF KB40 45
PG 259 AT 25 5 SR AE TR S S A T R 28T
B 259 G iE Sk TRmels | SkFantkfis ) i 25 K 34 4
1T 50% . i 24 2 B S T i B0 IR 2 W AR B B
FHIERE BT B ORI ER, L 25255351 B 2014 4F1
41.3% ,40.5% 41.8% I F+Z 2017 411 76.6% .73.0% .
T4.1% o [ - P Tk e T 4100 1) 700 6 ECL HEGAS Sl 1 s 20
A B KA T 0 & T A 5 A RS R AS ShT
HA RUFPURTETE , AT/ IS FH 25 9 B, ADF
FELER I, AB XS T BRI el 2470 1 24 W R 37 75 Ak
At LSRN | Sk TRV B4R & TR A A A i 2 R A 1B
A TR R IEAh R 2014 — 2015 4F AB XRFIR (i
FH B0 T 2 40 0 e B T R S5 B R I TR 2 R 43l
48.6% ~57.7% .50.0% ~59.2% , fi% T[] 1 v ] 48 1 1}
2 % Wi I X (CHINET) Jir 42 i 119 62.0% ~62.4%
66.7% ~70.5% "', {H 2016 4F JL i 25 K ¥ B & b FF
(69.7%F170.6% ) , I RN T~ LA BE T AR

AW 45 B R, 2014 — 2017 4E F BE MDR-AB HY
K R 22.77 % b TF 23 54.33% , SE A AR AT E Sk
T B ISP B 2 E TR B I R I R e A O i —
AT, AB X8 B 2 BT 25 %M 2.8 % B 22 0, n] BB I PR
2y b i R R B 24 B TR R s g i B0 IR 1
B R DG, MG SRR B, AB — FLXT A 75 5 0
KPR ZIY 2, W 2 2 Z i 25 82 Wi 25, nl b e
BT R 25 P AR A R DRI I PR I 1 A X Jek
S5 E R, RN KB 1 2596 BRI 0 8 3 0 B 5 0 1
PR SO 24 ORI A5 RV E A B 25, 5
R s} e 245 50) i, DA i 6 B 40 % 22 T 24 B0 i 245 1
PRAY I BE

Bl TS HUR 25 RRRET, In 2z AB i 2 JE K]
Sy K AL, AT 550 7 MDR-AB f9 H ™, AB # i
ML 2%, WG LIRS 5N T T -
MR 2 2 ST 28 s T i S B U IR R R 5E 2 Fh 259
TN 245, it 245 3 N 2 5, A2 B2 W K& I, DA 25 01
RS BT 3 5 I ) R AR AR AT i I F
5% 57 , MDR-AB [k H - N SRR T 25 56 (4n TEM
AmpC . OXA23 55 ) UL B DU A 3R 15 5 ik i FH Rl i 22
(IR LR (AN tetd . tetB .mdfA 25 ) ¥ 5 i Rk, — & F
B P T AB 2B A B2 22 ES . ARDFFE M 2016 4F
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I AR 4325 1) MDR-AB H B HLAH R 110 Bk bk (BEAS T
1 244FE MDR-AB ;B 1 1/3) , Xt Hii 25 5L R gk 4 743
Bro GREIR, 77 A B-INERE B E AB X B- N It R HT A
Wit 250 R . o, 110 #k MDR-AB H A 2542
AR MG EE R TEM (K6 3% 97.27 % s B2K &2 J& B~
T iz 13 55 DR IMP | VIM 9 RSt 23R X A%, 43 90l
49.09% F112.73% 5 C A ARG R L AmpC 1k 2
9 91.82% ; D 2 7K M 7Y bR il B ] OXA4-23. OXA-24,
OXA-51 K6 124351 90.91% . 12.73% ,98.18% , X2
7N AB FEE A A SRR C 4l , 3X T BB 2 B AB X
SKAELIEE i | S 6168 fi 25 8- PR ok e S 70 11 245 00 1 Tt 24 3 4%
iR B EZLE A 5 [R, D 28 [ [ 0XA4-23 . 0XA4-51 K
AR, IXT BRI R ISR 25 i 24 1Y
FERERE AL, ST AW 252 ] ane(37)- 1 Lar-
mA JRA B ARG 3, AT L MDR-AB X & L2 24
Y 25 0] g 5 2 BE W 2B 1 | 16S rRNA T A il
H RO, HHFI R, AB AR X M U R 28 25 Wit 2
FIEH gyrd Fl parC LR 58728 BT 8™, UABHFE T gyrd Fil
parCEERFEAT T P4 E 5 et . G55 o, METi s
A 2T 25 3L K] gyrd . parC BIKS 1 5 51k 77.27% 1
82.73% , HIAFAETEAE AT 1, $7R 93 1l DX (FR G [l B4,
S M T IR PR A 56 0 30 T A X AR I R A T
FR 6 TN S A R S 2 b DX 85 5 2 R I ) AB
X WEV R 25 T 2455 gyrd \parC FER A K
25 LRk Fo e AB FEEOR B TR I F R
FRA, EZE50 A0 1CU MNP AL, HL 24518 00 ™ =, (H
XA R UK. MDR-AB WG R B AE TRy A H Y 32
R AL HE TEM . AmpC . OXA-23 ,0XA-51 .ant(3")-1 |
armA .gyrA parC% , H.gyrd parCIFEREFARAS , BERE
N7 ISR BT P 25400 o R A A B 0 5 DB T 243 T Ak
Az I R I A5 B FH B- P ot e Tt 0 o1 550 525 54 1
H RGBT Y A B BT i 25 ) 402 fin 34
R IR I AR A% 7 SE T AR, s PR B
TG STHEE TR BT T B S B AR Bt JF A T A B T 24
PR A, DA BH 11 8% 4E 28 AB Tt 24 B Mk 7 125 B P9 5 Fi A
AL . AW B I T AB i 25 B Y 24
P B TR PRI 24 35 DR A R A A 1 Tk — 2P AR [
Bt A5 5 X MDR-AB #4758 4 18 (4 5 DR I, AT 24 1
BRI FRIAFREE B e MRS T AT IRASR LS
T 245 754 5 35 R 7R 2 [ g A D2
S22 3k
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