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Composition and Drug Susceptibility Analysis of Multi-drug Resistant
Bacteria in the ICU Nosocomial Infection
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Abstract: Objective To observe and analyze multiple drug-resistant bacteria( MORO) hospital infection and drug
susceptibility in ICU,to provide basis for prevention and control of hospital infection in critical patients. Methods A ret-
rospective survey of MDRO infection was made in hospital ICU from March 2010 to March 2014. Results 120 strains
MDRO were detected and it accounted for 55.30% of nosocomial infection.The corporation of the Gram-positive( G") bacte-
ria were more(55.00% ) .The top 5 MDRO were Enterococcus faecalis (24.20% ) , Staphylococcus aureus (20.80% ) , Bau-
man Acinetobacter (17.50% ) ,Escherichia coli (8.30% ) and Pseudomonas aeruginosa (6.70% ).The supreme prevalence
of MDRO was the stenotrophomonas maltophilia( SMA).Tt has higher susceptibility to trimesulf, ofloxacin and ciprofloxacin.
Pseudomonas aeruginosa is the most sensitive MDRO to Amikacin (75.00% ) .Bauman Acinetobacter shows extensive bacte-
rial antibiotic resistance. The sensitivity of imipenem, meropenem and Cefoperazone/Shubatan were 42.10% ,35.70% and
21. 10%.0ne strain of Enterococcus faecali was resistant to vancomycin and one Staphylococcus aureus was too. Various
Gram-positive MDRO is susceptible to minocycline (59.30% ~83.30% ). Conclusion The detection rate of MDRO in
ICU is high,the category of resistance to antimicrobial drugs is of large variety.The rational selection and use of antibiotics
should be based on the results of monitoring of bacterial resistance and drug-sensitivity tests. Keeping the patients apart,
strict medical facility sterilization and intensive hand hygiene are very important preventive measures for infections.

Key words: Intensive care unit; Nosocomial infection; Mutidrug-resistant organism; Antibiotic susceptibility test

% # ifif 25 B ( Multidrug-resistant organism, MDRO) = E 248 X il AR FH ) =288 =252 4t

w25 IR = A 2 g A e HETE R Bk

W8 B 8 :2016-01-04 ; f£[3 F 8 :2016-05-30 T PR 5 Sk S )L 7 A S A AR 1 T
* BIAEE , E-mail :yanxiaoxiao_34@ sina.com. 57 o DS [R) B2 BEAS [RI B 2= 40 T i S oA 254 HH T 15




THEFHFLE2016F9AF 4 K55 5H

ANTR] 5 JL R 4 A B X 25 W U PR IR AR AR 25 5
PR, finas i A B 2 B e a9 JiL A G L& MDRO
{4 A0 X3 577 R A ) e A R e oy . B AR
BeZi G ICU i 4 4P = B /B4 MDRO 18 &Lt 17 vl
B AT, E R

1 FRE 77

1.1 I&RER 20104E3 H 1 H~20144E3 H 1 H
ARHLIGE B 872 i, HEFR A ICU A2 48 h it
HABIEFERR] 726 1], Horr 55 490 191, £ 236 4] AFHES ~
99 % W4 66.3 %, APACHE-IRF4319~40 43,

1.2 BREARKEEERIE PRAS Y AR & R AR
TERT LA PRV PRI YR s B s 5 S R ik
B LA SN IS R AS SRS Bl e
BRI, RIS A R 28 PR A TC R B, 4
AU BT R R R B bR, R — R Y
AH TR FRAE 432t R o o 5, 4 24 Bt SR AH [ R S ()
—HR A EZ IS,

1.3 Ak SR B P A R [ A5 9 A A
BT, MR TR R 2001 4F B B YL 2 W b
HE) AT FE R 5 50T o

2 & R

JRYLERAL . R IR A 127 K (92.00%) , 5 3
PE(2.20%) , FARYI T 2 8K (1.50%) , WhFRiB 4 B
(2.90%) , LIRS 2 Bk (1.50% ) . B IS AT LA
R E R
2.1 ZEMHEMEKEEH R 726 1 B3 3
130 f 217 ¥ & A Be 40 B % e, Hid MDRO B %
ik 120 ¥R (55.30%) , LA G H# £ (55.00%) ; &I 5
NEE ST B R ZE AR | & MR A L B2 R ST B K
1V 5 A Tl B el 4 Al BRI T s MDRO A6 H 3R JE T 6 £
HWRUN W 22 ZF A U TA (100.00% ) & A BR TR
(96.70%) . 4> % 3K 18 (96.20%) . 1 8 A 3 #F i
(75.00% ) 3R %G 3K 1 (58.30% ) K B3V [ #F 1A
(50.00%) ., W1,

22 ZEMHCEMNERANREAYEEE i
SNGIF A XS 56 B BB (42.10%) | i 5 R
(35.70% ) Sk FRWR Bl /7 EL 3 (21.10% ) H — &
JEAE s KI5 A B IO I = b 24 ) SRR, BURRR 43
WM 75.00% [ 75.00% F2 55.60% ; 5 25 A5 2P i 7 % ]

537

F1 ICUERBRASEMHEMBR I REHE %)

s PERei&Ye  MDRO B MDRO #5
bt HHE B (%)
B2 [ R 143 54(45.00% ) 40.60

KIGBR AW 37 10(8.30% ) 27.00

i B N B AT 1R 28 21(17.50%) 75.00

Jili 4 i TR AT TR 22 2(1.70%) 9.10

e FE o) 19 8(6.70%) 42.10

W ARG 7 7(5.80%) 100.00

WALV T 6 1(0.10%) 16.70

1A AT A 6 3(2.50%) 50.00

IEHFF A 5 0(0.00% ) 0.00

U B B 4 0(0.00% ) 0.00

HoAh 9 2(1.70%) 22.20
A2 B 74 66(55.00%) 89.20

ek 30 29(24.20% ) 96.70

SHOMHERE 26 25(20.80% ) 96.20

T AR 12 7(5.80%) 58.30

Hofly 6 5(4.20%) 83.30
it 217 120(100.00%)  55.30

K B U R B (75.00% ), FH Yk Sk Sk F At g
(62.50%) K RBLPGAK (57.10%) , 433 <50% ; W %
EAE A LM A O A2 B A A R A SR D R e AR
(71.40% ) , HR PR ID B (57.10% ) ek AR il /
AFEUIH (42.90%) . WK 2.

23 ZEMHA GCEMNERAREAYSEE &Y
TRV B 4 AR TR N T 85 28 SO 25 WA e 147 vy JRE Uk
XA R TARUECR A1 R 86.20% K 81.00% , KPR
JAHEREA S MRSA 45 1 ¥RXT Tt B2 Z M 245, Bk
24Wh1 , S Bk B B R A ER B R AR KRR R
Bk A AU (83.30% ~ 100.00% ) , L3 3,

3w #®

3.1 EFRR % B2 E ICU /3 %
TEE PEIMET RAEEREZ ) g id %
et A a4 i R 2 g SRR e 2 MDRO & H 563
AERAT T NI RIG YT HORAR AR MED . AR YR
/N, ASEE MDRO B Bk 5 Bk 55.30% (120/217) , 5
JEE A HRIE Y 58.30% 4RI, FERT S {2 MDRO 4
BIAFE AR | 4 v (R A9 BR B | B2 R S AT B L K
o 575 VAT B il o A A B T, 5 I DR R DL 22 T 24
ESKAPE i J p# 437 56 AR — 200 AR Wos I
PREE 1 B W W8 A2 28 78 £ B TR MDRO &6 1 22y
100.00% , HAUGI# /B A= 2 U8, 5 18 5% 1w T
FEASER T B A I R 4 TR B PN I e il O LA A



538 Medical Science Journal of Central South China,Sep 2016, Vol.44 No.5

x2 FEZEMHE=PEEANIGKREBREAGUERE (%)

EetaiENCESLY] 2 RFNATF IR (n=21) KIHBATE (n=10) HL AR AP (n=8) WEEFAETPIE (n=7)
WR - P Ak 0.00(0/15) 0.00(0/10) 57.10(4/7) 0.00(0/4)
WRFL PG A/ g [ 3H 0.00(0/18) 40.00(4/10) 33.30(2/6) 16.70(1/6)
BN/ 0.00(0/14) 0.00(0/9) 0.00(0/7) 0.00(0/5)
kAt e 0.00(0/21) 0.00(0/10) 62.50(5/8) 28.60(2/7)
KAVET 0.00(0/13) 0.00(0/6) 0.00(0/7) 0.00(0/5)
KAt fi 0.00(0/19) 0.00(0/9) 37.50(3/8) 0.00(0/7)
A hm 0.00(0/15) 0.00(0/9) 0.00(0/7) 0.00(0/6)
SV ek e 35.70(5/14) 75.00(6/8) 42.90(3/7) 0.00(0/5)
LW R 42.10(8/19) 75.00(6/8) 33.30(2/6) 0.00(0/7)
K AL IR TR/ &7 B 3H 21.10(4/19) 55.60(5/9) 40.00(2/5) 42.90(3/7)
LEERI R 0.00(0/19) 22.20(2/9) 20.00(1/5) 71.40(5/7)
WNT A 0.00(0/14) 25.00(2/8) 25.00(2/8) 57.10(4/7)
Bk B 18.80(3/16) 28.60(2/7) 75.00(6/8) 0.00(0/7)
K A6 VR TR 0.00(0/14) 0.00(0/9) 25.00(2/8) 16.70(1/6)
278 5.30(1/19) 0.00(0/8) 0.00(0/8) 71.40(5/7)

K3 SEMH G EXNIGKREAREAYBRER (%)

H bt A ERE SWOHAER  REHA R
LESLY) (n=29) W (n=25) BW(n=17)
HEHZE 27.60(8/29) 0.00(0/25) 0.00(0/6)
KATET 0.00(0/24) 8.70(2/23) 0.00(0/5)
DL N 4.00(1/25) 8.70(2/23) 28.60(2/7)
LHR 0.00(0/24) 0.00(0/20) 0.00(0/5)
ONCE S 11.50(3/26) 32.00(8/25) 60.00(3/5)
EIIHE 0.00(0/22) 26.10(6/23) 0.00(0/5)
HNVE 7.40(2/27) 5.90(1/17) 0.00(0/4)
LR R 16.00(4/25) 8.30(2/24) 14.30(1/7)
DINLE ¥ S 96.60(28/29)  96.00(24/25)  100.00(7/7)
BERT 86.20(25/29)  81.00(17/21)  100.00(6/6)
Iz e e 100.00(26/26)  100.00(20/20)  100.00(7/7)
WM EE 4.00(1/25) 12.00(3/25) 28.60(2/7)
FlAEF- 28.60(8/28) 83.30(20/24)  71.40(5/7)
NI N 0.00(0/29) 4.30(1/23) 0.00(0/7)
K E 59.30(16/27) 81.80(18/22) 83.30(5/6)
FApoK < A 4.50(1/22) 73.70(14/19) 100.00(6/6)

FEARS 8 M DA B A 3 DA R ACHH L P TR 2 e
R IR 25045 56 ; I BRI & v (U R A0 BRI
1 2 N B AT I MDRO £ 3 IR 5 15 75. 00% ~
96.70% .

3.2 ICU S EMAREX AR MK % 2
AT, S ORSAT B R i 250, AU 56 R KR
e 5% ma M Sk TRLWR WR/EF I OHE A — o BCER P
(42.10% ~21.10% ) , 5 [ N 0 9 25 4l — 27
RS B AR G AR B TR A 5 1) 2 A Tt
G REP GE AR A A 2 BN TR BT | 20 R i B
SIS B N 2459 3 2h A HE S i 2 AL DA T 4 50 B
FORA D, T Ah, IR AR Rk 7 B 0 e bk R A

PRIG A S N AR mT BE 3 — 25475 & T i 245 21 ik 1
I 5 0 31 B TR X ik 7 R M I B Sk PR T/ 1 3H
UM (33.30% ~42.90% ) , FE UL PR 126 UK
P v B BT K B (75.00% ) Bz Sk Aol E (62.50% )
FWAIRIT . AR R, & FE B RE £
F 2 ISRt 245, A6 B2 i B 22 800 B RN
Vo R BRSO AR G — Y, B 3 T, 28
Jo R TR T 4 H BR TR R 25 o T RURR B AR T Ty
T R FINZ M AT 86.20% ~ 81.00% , Rl It , % gk e
WK 4 W R 09 MDRO B8 % @i 7 iy
B RIRYT NI I R T R s, B
WKW A, RIS K R 2 M BK R B X 2 it
2y G B R | AT AR I R SE B % H
ARl R 2 R, 20 3R T T 4 K k3L
TRURRR T B B DR v R 1 — R

3.3 MDRO Bhiz#iE ICU J& & B J& J¢ MDRO
1o A DX IS, R A PR AR B TR 25 BRI A, A8 24 i
F Al IO = AR R U R b A R it
ZIE B R RN B AR T 25
ek AR FH A S ), U0 S P SE U TR 25 ) 0 R 3L AR
I T P I 45 SR T A | B, S it I A A R
BT 2 X B MDRO B2 AEdE W B, BT
ZRICU BB I HGIRNL, Iz B8 h i e £
Tl I TRT P40 S AL, E I DR 47 B R 45 PP A E TR 5 )
A B R M 58 SRR T DL X R R e R T
MDRO Ja& 4y 8 5 A8 5 LR B Bundle” 35 il 15
T (AT A SRR T SRR AR ™
M UEATEREE S R IT 2 BT 1 5 ), DT B R BR



PHEFHAFLRE2016 59 A% 4 5558

e AL AT

PR e R e 7 Wl AT T T e, BRI e 2R 3R 24 R 3a
TEJAME , ASHITFE & 1R WLEE 73 M e Sk S 22 Tt 24 T A
AR, A B SR A IS AR | S S A R AL
RBHE IR e Wi EH RE B 2251,

SE 0k :

[1] F2%E, ML ZEFLSHERRERALSAI] A
I E % ,2013,28(9) ;784-788.

[2] McGill RL, Tsukahara T, Bhardwaj R, et al. Inpatient
venous access practices; PICC culture and the kidney
patient[ J].J Vase Access,2015,16(3) ;206-210.

[3] 77 Riask #RBUR, . 5 Em A s & LR
AR B E oA [T]. 4 A S 54,2015, 12(5)
683-684.

[4] AR .ICU 3 &6 25 8 B EILRYAT[J]. B IRt i
E 52 & ,2012,33(16) :2031.

[5] FRE&E kM. adinEXadhm. adis SR

o [J]. 5 M E SRR ,2011,34(5) :445-455.

[6] WAEZ TE, FH ELFFRELERE FRAEF LY
AhEE R B e AT R[], B 25 4R ,2009,28(4) :427-429.

[7] e, kB4, FF X, %.2006-2009 468 2 R 3 4
e R Bodt v [ ] B4 A & & &, 2010,
35(6) :83-85.

[8] B AZ,#MLE | K%.2004~2008 578 £ F AL
B fE R 2 A AR )] F B %5t
5,2010,14(3) :441-443.

>PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIZIIIIIIIIIIIIIIIIIIIIIIIDY

2017 AEA T84

BT AR TE LA,
*WMMMU%EhT
ZH s R R
=N ITE SN
‘Zgﬂf] BRI A
. R AR
f o B PR R SR R

%Yﬂ‘ %S‘«‘ i %m

P3IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIDY

4

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

KA R 2017 SF9EHRLZBFEAT A (ARERFRILTE S AE) R
B, NEHXOLIGIERS MR RS SR SRR Eahf s RATR R

539

A, AT, ABER EEBYPREELFFLE
TR R B A R [ 1] BIRREEEF R E,
2011,32(13) :1509-1510.

B, EHE R Y, FNICU B FH MR E AT
%?ﬁ%%ﬁ&%&é@'léﬁfﬁ%[ﬂ-‘?ﬂ‘lif‘;tﬁ&%é%m
&,2014,24(24) :6086-6088.

T hE FEK ET. EILEER 2011-2014 F % &
w2 NS o AT [J]OULAH 25 5 4 &, 2016,22(1)
44-46.

Gould IM.Coping with antibiotic resistance ; the impending
crisis [ J].Int J Antimicrob Agents,2010,36(3) :81.
R S e A TE e QAR e B A Gl e

ﬁﬁ&ﬁ#&ﬂ]&@%&%gmiuup

698-700.

FRE Bk AR, 5.2011-2014 5 1CU 35258
RATRFERMAAL[T].F 4 BB AR F 4 &,2016,
26(2) :295-296.

ReaF RELE FEa FHIHTREEP TS TR
B ERAREHARAL[T] . FE AR L E
2012,11(4) :261-265.

KW T ERF. S EM AR E AR

Liaal P EE R R[] B &R & &, 2015,
14(1) :1-9.

KBl AT AL A AICU S a2 i Ak o F
FRARL[I]. PR ERREF L E 2016,26(2):

304-305.
(AL #h. ME)

Wy RMEH B dE
P ERE 2%

ol B AL A A R BT

€€ €€ €€ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCE

<

€€ €€ €€ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC®



