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Epidemiological survey of multidrug-resistant Acinetobacter baumannii in ICU of a hospital "
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Abstract: Objective To analyze the molecular epidemiological characteristics and gene homologic correla-
tion of carbapenem resistant multidrug resistant (MDR) Acinetobacter baumannii isolated from the samples
in the patients and environment in intensive care unit (ICU) of a hospital. Methods A total of 46 strains of
Acinetobacter baumannii were collected from sputum samples of the patients in ICU of neurologic department
in a hospital from May 2020 to February 2021,including 40 strains from the sputum samples of the patients
and 6 strains from the environmental samples of ICU of neurologic department. The drug resistance phenotype
of the strains was detected, the genotypes of the strains were determined by multi locus sequence typing
(MLST) ,and the homology was analyzed by BioNumerics 8. 0 software. Results Forty-six strains of Acineto-
bacter baumannii were identified as 12 ST genotypes by MLST,in which 1 strain was newly found ST (N1)
genotype. Among the 46 strains of Acinetobacter baumannii,6 strains isolated from environmental samples in
ICU of neurologic department were 3 ST types, which were ST469, ST195 and ST381,10,8 and 1 strains
Acinetobacter baumannii of these types were respectively isolated from the samples of the patients, which
were suspected as nosocomial infection of Acinetobacter baumannii. Conclusion Acinetobacter baumannii iso-
lated from the neurological ICU environment has homology with that isolated from the patient’s sputum sam-
ple, moreover there is the horizontal transmission tends. The MLST technique is of great significance to clarify
the nosocomial infection transmission path and bacterial infection path,which helps to guide the control of the
pathogenic bacterial transmission.
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ZUE FEIR L O 08 R B R Y S BONRES
oy s o] B 52 A Bl FT R A K P A% 4% BBk 45 1 I B
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1.00(22/18),
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BT 2580 F O VITEK-MS 5 5 K H 8 A (2 [
Biomerieux) ; Beckman DUS00 ¥ 2 & 11 43 14 (3£ H
Beckman 23 ] ) ; QIAamp DNA 4l ki 7] & (75 [F
Qiagen A A]) ; DNA #E JiE LUk R 48 (35 [# Bio-Rad A
A]); ABI 2720 4 B 4% [ b (PCR) #7344 (3£
ABD ; 258 4% Fr (3 E Oxoid 22 7)) ; Mueller-Hinton
BB B R A ED s kR RS (LiEEH
2D e PCR RWIRAH] CE#EAE T AFD .,
1.3 Jrik
1.3.1 TR B A% e IR A I PR A 50 45
VERUAR ) B 25 BRI AT 4 BB 3% L B 4 . R 4
H 3 40 7 % 5 4 #r A VITEK 2 Compact 8 VITEK-
MS X 41 AT % 0E
1.3.2 ks RHL2ASIHEEE RS
VITEK 2 Compact S HAHRELE 1 40 56 % 2 K M2
R R IR AT 24 B0 5 LA KT A 2 0 A e AR B vk
(MIO K, DL K-B AR b 78k 5. 25 f 4l R AR 4
2 [ RN PR 92 95 25 b o AL P 25 (CLSD 25 8K 5% 2019

AE M100-S29" " A v 4] 7 45 51
1.3.3 4% DNA $#2H LI QIAamp DNA 4iifbif
g 0 BT YE JEAT A DNA AY 2, 9F F) A Beck-
man DUS00 #% R & 11 43 A (A I DNA 41 i F vk g
ifF: DNA i,
1.3.4 519t 56 18 EUEL S N S FF i B AR
By 7 A Sr A R N A B, B gltA | gyrB. gdhB, re-
cA.cpn60.gpi & rpoD YE N5 ¥ ¥ 5B M, 5 L
AT A R BT AL LR 1,

®1 HBFRHFE MLST REREELZIR. 3 W5

BRREBKE
EHREN F19G—3" SR
(bp)
gltA F: AATTTACAGTGGCACATTAGGTCCC
R:GCAGAGATACCAGCAGAGATACACC 722
gyrB F.GAATGCTGGTGTACGTATCG
R:ACGCTCAACGTTCAGGATCT 776
gdhB F:GTTAACCGAACGTGCAACTG
R:GCATAGGCATAACCACTGTC 717
recA F:CCTGAATCTTCTGGTAAAAC
R:GTTTCTGGGCTGCCAAACATTAC 425
cpn60 F: ACTAACGACATCGCAGGTGA
R:CGCGATGTCTTGAAGCATTG 639
gpt F:GAAATTTCCGGAGCTCACAA
R: TCAGGAGCAATACCCCACTC 456
rpoD F: ATCGAAATTACCAAACGAAGGTT
R: ACGACAGACCCTGTACGTATGTA 921

1.3.5 PCR W S5 &M RN IAERH Premix
Taq 12. 5 pL. L F#ES14 (10. 0 pmol/L) 45 1. 0 pL
1 DNA i 2. 0 pL, N TC R 281K 8. 5 pL 2 SR
25.0 pL BT AL . SO A6 BR . (1D FASPE Sy 94 °C, 5
min; (2)728 MK 95 °C .1 min; (3)E kK 57 °C .30 s;
(DO FER A 72 °C,40 s5(5)30 MR ; (6) FEfH 72 °C,
10 min,

1.3.6 PH&=YMEFESHX P¥E~YWa1.5%
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PR FE X 7 1) 88 A3 35 R, DTG 3R A5 B AR 1 ST B 51
1.3.8 s AN BT B R W) 8 1 43 A

1.3.8.1 BEWMMME KM BioNumerics
8.0 T A HI BRI 7 A~ 55 A 3L P 4 5 41 LI profile
SO, L UPGMA ¥ 8 S
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2.1 RN 2R 0458 fE 40 R B B B A
A1 2 RN S AT B R B LAY 1 Ak ST AL (ND X3k
LR M / & ELHH v A, X B B 2 Rk, X Ay 12 F
VLR 252 e 2 51 Bk ST1821 BIXS 14 Fhoi #2459y
YRR Ay 39 MR B WV 8 e R 9€ B 8 T T 25 L
2 B 2GRS B 97. 5% (39/40) s AT 25
IR 14 PPy 259, B I ER R At 25 R 5 AL, R
5% (2/40) s HR Ay 52 J7 Ttk g HWE W (37,506, 15/40)
A RV BN Sk A6 R B /G T3 Y T 2 R 4 i Ry
42.5% (17/40) F1 45. 0% (18/40) , % 3k 1 3 25 2K (10 it
2R YR 97, 5%0(39/40), 40 KR4 ES H B EH Y
i 2 AN B FF X 14 FhT B 25 90 (4 T 245 1 400 L3 2.
R2 WHKRSEEEERANAERDHEMNAE

WYMBEHER
fit24 i UK

YLz - WA TR

0 0 0
SLAUURER/ EFELH 18 45.0 15 37.5 7 17.5
FUNTIAR/ ST 39 97.5 0 0.0 1 2.5
BmHE 2 5.0 0 0.0 38 95.0
STt b e 39 97.5 0 0.0 1 2.5
kA tbn 39 97.5 0 0.0 1 2.5
Skt i 39 97.5 0 0.0 1 2.5
RS 39 97.5 0 0.0 1 2.5
ES 2 39 97.5 0 0.0 1 2.5
ZAEHR 39 97.5 0 0.0 1 2.5
IRREGR 39 97.5 0 0.0 1 2.5
BKR A 37 92.5 1 2.5 2 5.0
BN 38 95.0 1 2.5 1 2.5
KA R 17 42.5 22 55.0 1 2.5
SRR 15 37.5 0 0.0 25 62.5

2.2 PCR¥ME™YMECLEER PCRYMESH
KA B S5 R R 46 PREEANNFTE BT 8 R 7 4
BRI B R 7R/ R 425~921 bp, H
TKaE R 1,

2.3 MLST 4 ®IZE R i 7 A% 07 2 H g 5 4%
profile X4 5 A # 4 BioNumerics 8. 0, I UPGMA
TrE RN . 46 PR 2 A B FF bR TR R SR g0 R
124 ST ®, Hp &8 1 BEHr g ST JE W & (ND) .,
ST469 M1 ST195 435l A 11 &R F1 9 Bk, &7 23. 91 % Fl

19.57%;ST369 8 #k. 5 17.39%;ST381 A 5 ¥k,
di 10.87% 5 ST540 f7 4 #k, i 8. 70%; ST208 £ 3
B 6.52%  Higy ST MBI MR A R b, Hp L
ST195 &% A £ %, ST208, ST540, ST369, ST136,
ST436 128 ST195 24 FE [ A8 S 6k AN AE gpi & K 5
5 ST195 KA, 46 BREfLS A SFF 3 MLST 408 J
T4 B LU AR 50 W3R 3.

46 FRELS R SNFF P, 0B H 2 R ICU 3K
BERFEVRAS Y 6 Bk A 3 A4~ ST R HI. 4 51 J& ST469,
ST195.ST381, H %15 10.8.1 ¥k4r & [ B FHin A
) 3 2 R Bl AT B O [R] — AR50 L B A B A R B o i
BN FT R

MLST 43 9 B 20 (| 2) 45 3 /s, ST208,
ST540.ST195.ST369.ST136 I ST436 i% 6 > ST #!
STRNE AR M KT 85 % AU KA A gpi A,
M ST381.ST469 F1 STI38 X 3 AU i [&] J5AH 1y
TONLEA AFTE A R I H WA TE L 2 518 gpi Al
gyrB. TiHT ST 51 N1 55 3H At 78 53] 1) ] 5 AH & 7 <<
10%.,
bp

M gpi gyrB gdhB recA cpn60 rpoD gltA

1 200

750
600
450

150

B 1 Rik&ERE

x3 16 HREE R E ST BRI R L

— SRR g PR
(gltA-gyrB-gdhB-recA-cpn60-gpi-rpoD) (€2}
ST469 1-12-3-2-2-103-3 11 23.91
ST195 1-3-3-2-2-96-3 9 19.57
ST369 1-3-3-2-2-106-3 8§ 17.39
ST381 1-81-3-2-2-16-3 5 10.87
ST540 1-3-3-2-2-160-3 4 8.70
ST208 1-3-3-2-2-97-3 3 6.52
ST436 1-3-3-2-2-103-3 1 2.17
ST136 1-3-3-2-2-16-3 1 2.17
ST938 1-38-3-2-2-110-3 1 2.17
ST1821 1-46-100-12-36-211-6 1 2.17
ST1893 1-3-3-77-2-96-3 1 2.17
STN1 21-18-58-42-36-202-4 1 2.17
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MLST (<All Characters>) MLST
<< o o << % (=]
e ... % 8.3 .2 8.8 % % 5 % 8 § § &g EWAS ST Rz REEH
13 3 2 2 97 3 105 208 15 2020-12-21
—| 1 3 3 2 2 97 3 109 208 1 2021-01-05
13 3 2 2 97 3 115 208 3 2021-01-24
1 3 3 2 2 160 3 31 540 1 2020-07-26
13 3 2 2 160 3 32 540 18 2020-07-28
13 3 2 2160 3 100 540 1 2020-12-06
1 3 3 2 2160 3 112 540 4 20210113
1 3 3 2 2 9% 3 85 195 13 2020°11°04
13 3 2 2 9% 3 54 195 3 20200911
1 3 3 2 2 9% 3 64 195 4 20200923
1 3 3 2 2 9% 3 81 195 14 2020-10-28
1 3 3 2 2 9% 3 97 195 2 2020-11-20
13 3 2 2 9% 3 98 195 5 2020-12-02
1 3 3 2 2 9% 3 108 195 s 2021-01-04
1 3 3 2 2 9% 3 1 195 18 2021-01-12
1 3 3 2 2 9% 3 cy1 195 2020-06-01
13 3 2 2106 3 14 369 9 2020-06-19
13 3 2 2 106 3 48 369 2 2020-08-29
1 3 3 2 2106 3 66 369 1 2020-10-08
13 3 2 2106 3 80 369 16 2020-10-23
1 3 3 2 2106 3 87 369 16 2020-11-09
1 3 3 2 2 106 3 90 369 17 2020-11-14
1 3 3 2 2 106 3 95 369 13 2020-11-19
1 3 3 2 2106 3 99 369 4 2020-12.02
— 13 3 2 2 16 3 56 136 8 2020-09-11
— 13 3 2 2103 3 39 436 8 20200811
13 3 77 2 9% 3 3 1893 18 2020-06-01
1 81 3 2 2 16 3 15 381 2 2020-06-29
1 81 3 2 2 16 3 cyS 381 2020-07-02
1 8 3 2 2 16 3 cy2 381 2020-07-02
181 3 2 2 16 3 cy3 381 2020-07-02
1 8 3 2 2 16 3 cy4 381 2020-07-02
1 12 3 2 2 103 3 2 469 7 2020-06-01
112 3 2 2 103 3 7 469 3 2020-06-10
1 12 3 2 2 103 3 1 469 1 20200617
1 12 3 2 2 103 3 13 469 18 2020-06-19
1 12 3 2 2 103 3 17 469 17 2020-0629
1 12 3 2 2 103 3 21 469 7 2020-07-05
1 12 3 2 2 103 3 36 469 3 2020-08 04
1 12 3 2 2 103 3 38 469 16 2020-08 10
112 3 2 2103 3 cyé 469 2020-07-07
112 3 2 2 103 3 5 469 2 2020-06-05
112 3 2 2 103 3 6 469 2 2020-06-09
138 3 2 2110 3 59 938 15 2020-09-21
1 46 100 12 36 211 6 26 1821 16 2020-07-19
21 48 58 42 36 202 4 29 N1 18 2020-07-24

2 MLST 4 8 52 2K ¢

2.4 FENEBMER L4 BioNumerices 8. 0 4b er), JAI IS H 8 AN Bk 2, A 3 Fha] I ST208,
PR S 22 il Az AR e /N AE BB L DL TR PBL BRI R OR RS ST540.ST369,ST136 F1 ST436 X 5 4~ ST # 4| 5
TRUAS K, DA P T AR KN R R TR I 2 5 BN ST195 MM B AR L 36 4 56 R HL 4T . X 1 M7 4 gpi
B o i B R % ST AV & R AR bR B, B BBl i A 22 55 ST381.ST469 A1 STI38 iX 3 4~ ST A5
L EIECFED % ST R & BR L AR B R ) i 5 4k R ST195 BYFE 85 M1 R, #4778 gpi Al gyrB 2 S g 2%
FisECF B A ST B MR 7 s B 22 . ARBFSERY 5. 1 ST1821 5 ST195 BE 25 A Xt 5 i HoE 4 X R
MLST 43 BIZ5 B R 16 46 BREES ARNSIFT R AY 12 4 2, H 6 MY AR . N1 g 850, BB ek, i
ST AU H, ST195 A 46 ST # 3L [l (9 4 JE (Found-  Fift— B M #A .

QSTN1
6

ST1821

ST1893 ST540

B3  RANERH
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fif] 2 AN Bl KT D R ) A R B R Y B R 1 B E L
JEAAR 22— TR AT I e B Y 95 DR T R 4 8 T
AR AE TR E R Z 8 R J7 WA CRAB & H: MDR
TR 7 ohe i e A5 I PR 1k 3R T 25 VS
W 40 9 /0 o DT 45 i DR J8% G R 7 Al ok TR ME . PRIk, 7
I PR S5 B v 18 i 8 T 6 2 S Bl FF B A 5 B 9 K COF A%
% 19 B 7 e

2020 4E 5 H W TAESR, HIR THAENE ICU
2 S IE SR o B LS OR ST I (eyl SR S [F B
FE S ] P AL R 22 MR ICU 8 35 W I 3 A A v
B R 2 R A, TR B8 B O T, T A5 X b
ZNFFICU #F 17 THZL M D)W %, 45 R R, eyl
RISy ST195, B R 2535 S I Ih 43 5 3 0 ST AL
B I Rili 252 DA B8 B M bR AR Hh 4 B 9 Bk ST195 A4 3l
(S AN BFF IR . MEERIT IR EA T = [EH. K2
B2 NFICU BE#EZ TREVIFAR, 2 KT
WAl e NE E Y kR s s i T . 5 THEE#E
BE U IF 0 M B AL S G BN SR PR G,
MLST 3% i 7%, 26 #k 5 ST195 [A JHME KT 85 % 1y
PR, d LR F 50, 0% s A v BE 2R BB 25 2
JG s R EURE MR A — R 1 R AR S

46 BROAE AR ST L 15 5 R H BB AR R B N
ST381,5 15 Z B H B AL 70 B cy2.cy3.cy4.
cy5 SHEMRB BRI A R Cey2 208 B 15 5 B F HEREAYL
FHEHFN.cy3 B H 15 S RFIR LM, cyd 57 A
15 5 B E G VAL, cy5 40 8 A PFIRHLES I & 1HD
AT DAHEIN L 2 0 2 TR BB PR 05 L 48 O A i U 1) i 2 A )
FETR I KFAG 7 . H5 SCHR RS , 62 AN AT 1 £ 202
BN N PN = Ve P A 1] N A RS
27 A BE & 2 B R A, ) B Hy T 6 2 AN Bl AT 1 AT
LK B A7 TG 7R 1297 B 28 Kb sl ik R i I, 186 AR
e BRI & A 5 R e e e R

ARBFFE 2 K H MLST AR X 518 # 2 N R}
ICU P& e JB e 14 10 8 R 3 FF BRT a0E 47 36 R 40 A1 %k
ARG 7 NG 8 2 5 8O I LT B 4y
BT S B 502 A T R 10 3 R AL 0 . F 9 B B L 46 Bk
il = AN SR 58 12 A~ ST B, Hop 148 & 3
BRI (NT) . ST469 F1 ST195 4354085 11 Bk A 9
FR, i 23, 91% F1 19, 57%; ST369 A 8 k. &
17.39%;ST381 A 5 ¥k, 5 10. 87% ; ST540 47 4 #%,
17 8.70%;ST208 A 3 Bk, 6.52% ; HiAgxy ST BG4
PRECER B X 5 H A R BE 915 A BT AN [A] AT RE S
b 35 g P SRR e A AT ST TR B AR B T KB, 46
PROEE AR SIATE .26 Kk (6 A ST B 5] 82 R S FF
FANIEE RN gpi LAFEZES, N 56.52%. A X
BRI IE 8 KA gpi TEIT A B R ER P RE S K&

GEAFIS ORI BN, R LN gpi 7E X 4345 ST AU
MAAEEZE X,

G5 PHHOR I I MLST 43 B 45 8, 40 #4285 A
B PR BR AR I i 2 AN B AR T P, 39 B CRAB 1
MDR B #k - 5 B AR B BRY 97. 5% . BR ST1821 DL %
AL STNL LAAh, HoAqy 10 Ff ST AL 9 [a] 4 K T
70% . ¥ CRAB, BUI Al 2 A — MG, #r ST %
DA STINT AN 5 i B0 28 0%, i xoF Sk 76 WR i / &7 12
I rp A ek A 12 Fbe A 24 W T 24 R R B AR L R 5T
HFEH L AR — 2 a5, B A
cy2.cy3.cyd.cyd SN 15 5 BE A A FR B R A, B
S34R ST381 ., 1t 245 M B By ok R B AN — B (cy2. cy3,
cyd . eyd MU, 15 5 B N 25) A, HAR ) — 2,
S8 B K A 2 T 24 D IR AT BE R P T A2 BT oK R
BERIT s,

WFoE 45 FL 2 L ICU MY 3A 88 8 T/ A B2 Al 0T i
9 ICU WAL YL AL 36 R IR . % B 1CU 82 R Sl A 1
By RYL L ST496 FI ST195 KA &, H ST195 K
#% ST B ML . MLST 43 8 45 5 R L 46
TR B 2 R S AT B B AR TR LA 5 B [ R L TR R T — A
bR AR, BRI ICU DAL HE i ka4, & 3L AL 51
STNI P & f5 i, WM de/h . P s I R B2 4 A
GUR A  4 TR n BT A R ) B T R T R LR
o B HIVT A RO T RN A ) ok T, Bk R
B S Y 1) 2 K 5 AT .

25 FRTR M2 ER ICU BRES rh 43 B9 1Y S A )
FFEER 5 B A B bk L AU A O, B UK OF A5 3%
. MLST $5 AR X} B 1 B B J8k Y 4% 45 6 4% I 2 1k
Yo kA T S A B TR T s R R B AL

S % ik
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