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Trend analysis of drug resistance of non-fermentative gram-negative bacteria in intensive care unit patients
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Abstract: Objective To investigate the distribution of the resistance of non-fermenting gram-negative bacteria from Intensive
care unit(ICU) patients so as to provide the basis for the clinical use of antibiotics. Methods Samples of possible infection site of
ICU patients were collected, from which bacteria were isolated. Then the non-fermenting gram-negative bacteria were tested for its
drug resistance by using Disc diffusion method. All the data were analyzed by WHONETS5. 6 software according to the breakpoints
of CLSI 2010. Results A total of 624 strains of non-fermenting gram-negative bacteria were collected, which accounted for 72. 8 %
(624/857) in gram-negative bacteria. In non-fermenting gram-negative bacteria, P. aeruginosa,A. baumannii,S. maltophilia and B.
cepacia accounted for 43.4%(271/624),42. 6% (266/624),6. 4% (40/624) and 3. 3% (21/624) , respectively. The most effective
antibacterial agents against A. baumannii were minocycline (31.2%) ,cefoperazone/sulbactam(48. 1% ) and amikacin(64. 8% ) ; the
most effective antibacterial agents against P. aeruginosa were as follows, cefoperazone/sulbactam(23. 5% ) , amikacin(26. 6 %) ,and
piperacillin/tazobactam(31. 8 %4). Susceptibility rates of S. maltophilia to trimethoprim/sulfamethoxazole, minocycline and levoflox-
acin were 80% or above. The resistance rate of A, baumannii increased with years, before 2009 the resistance rates to carbarpenem
was less than 11% , which has increased to be over 80% since 2010. The resistance rates of P. aeruginosa to imipenem had de-
Multi-

drug resistance of non-fermenting gram-negative bacteria is a severe problem in hospital, medical staff should pay more attention to

creased, the resistance rate to carbarpenem decreased from higher than 80% in 2008 to less than 34% in 2012. Conclusion

resistance monitoring and the rational use of antibiotics.

Key words: non-fermenting negative bacteria; intensive care units; resistant of bacteria

e 2 2 22 91 T T8 BB M R SRR R 1
4 BP0 P B T R SRR B 11

BRE5RHE
— Rl 2008 4FE 1 HFE 2012 4F 12 H L WA B ICU 41

WEE R O R R A R — R A EURR . LR h T N
5t e S 70 T 245 9 S 5 0 1 R0 o A T S 2 B T T A
e PR AL SR AE B9 36 2 % 28 40 T 51 5 A9 2 ) 25 5%
LT 2 B B 25 G I R T SR A
KA AE, TR WP 5 ACU) B 2 R AMIRENLS 2,
L (8 FH IR0 T 3 U T 24 4 B 5 A o ) 45 25 0 o N I g
R SRR B0 A ORGSR I 2 2 T
EHX 2008 4F 1 H E 2012 4F 12 A4y A AR ICU {3 B i &
PRAS Bl 2 e 8 =2 B PR AT T ) T 25 1 00 E AT B85 IRIE AN T .

FEF R KR 0 BN, ERNF AW R KRR T, 2

W5t 5% 2 110 7T R A e A 6 AT B R A (o 45 998 L PRV L Y g i AR
WS ED T BB T S A S SR AT AN T G 2 B R L B SR
PR AR Sz T 2 B P AT B . AR B S e B e 8 W s ol G A7) ) 5
B AR B2 B e e bk . IR — SR L IR — B T 2 A ] i AT
WAL 1 4],

1.2 7 HHMEERAEEHERA A ViteckCampact 4
B 3l 240 T % A 2 HOR T SR K-B 40 R i ¥ #iok il 30 25
T e B DR 52 5 3 AR v Ak 2= 5125 (CLSD 2010 il & 1) b #E
S W 24 Wy SRR, 24 AR 98 ) Oxoid 24 w4 AL

8 HAE# . E-mail ; caojingui@ vip. sohu. com,



Bl EFRE204F2 AT S5 HE 3 M

Int J Lab Med,February 2014, Vol. 35,No. 3

+ 305 -

1.3 JREERE B R R S B S B (ATCC 27853) .k

i 545 18 (ATCC 25922) M 4 8 A # BRI (ATCC 25923) , 1

W B A A

1.4 ZWHKE 28 T4 R ECR B B g 45 /4L 2001

AR R PR B IR 2 Wi AR E GRAT) ). B 1) B8 3 29 A R 1Y

SR E AR RAE 250 5 R A A DGR 7 ROk

1.5 GEil2FAbs BORbR B AR e sk g 4 B kAT R 3

5307 5 40 TR i 24 %2 % ] WHONETS. 6 5 #4758 3 43 7 .

2 % £

2.1 AR KT 2 B M A B R A 2 BT R b i L 2008

AF 1A ZE 2012 4F 12 7. ICU Sk 435 8 > [ AT 14 857 k.

Horp AR R B 2 I PEAT B 5 72, 8% (624/857), Ak & WE BA

FF B R A 1 B0 S A B Y, 5 A1 SR 43 18 1Y Sl A I o 2% [ M A

FE 22 BPERE T BT BRI 7000, HAYE 18 R T

BORE L,

*1 2009~2012 £ ICU 2 EHRAN BHRIAMNIELER
EEPUETEEEZAMEFE PG

A AFD 2 BT Go A & B o 22 BT B (20 ]

2008 120 85(70. 8)

2009 155 111(71.6)

2010 140 100(71. 4)

2011 169 128(75.7)

2012 273 200(73. 3)

*2 2008~2012 ERELBMIFLBE=AH
FHEBET & LB %)]

- zoogfpp 20094F  20104F  20114F  20124F
1=85) (=1D =100 =128) (=200)

LI oy} 49(57.6)  82(73.9)  30(30.0) 34(26.6) 76(38.0)

08 R BT 22(25.9)  20(18.0)  58(58.0)  76(59.4) 90(45.0)

WEHAE 8.4 8(7.2)  6(6.00 647 12(6.0)

PAMEEREE 1.2 00.0) 2200 53.9  16(8.0)

oty 55,9 10,9 4.0 7G5 6(3.0)

2.2 TR R IR 2 IR I A9 BT 7 L A R A

60 % AN S AT T L A2 2F A RS R L A SR R TR R R
% S 22 [ T e B SRR L B A B A B i AR Kk A

22 B AT TR PR BR 09 94 26 o L e 4 St M1 SR L T T 8 8 RS Bl A T
di EEAY Bk 43, 4% (271/624) .42, 6% (266/624) , 4 4 14 3
JIE T B o5 LB AE 2009 4EREIA 73. 9% LS BB P . 18R
BhAF R BT o BB 4R TR 2010 42 58,0 %6 1 VOB i 4 4 R
HMITE . VAR e R R TR AE 2011~2012 4F BT & Lo 4 B S A
. WL 2,

2.3 AR REEE AT 608 RS B 25
OIS ™ E L 6 LLR P 25 W 0 T 2 R B R R R
(31.2%) S 7 WK BR /&7 [ 45 (48, 1%0) LB >k & B2 (64. 8%, X%
F AP 25 4 1 i 25 S AE 70 %6 LA b5 4 I R T Sk 1
WR R /&7 B 323, 5 %0) (B ok & AL (26,6 260) BRI PG A/ fth 1 2
IH (31, 8%6) Wy Tiif 24 R S5 AR b bk 75 26 s 2 L 181 24 00 1 T 24 e A
55K . WEEE SEAE AN T LV A0 T AR A B X CLSI 4
TEMIBUEE 259 Wit 25 504K+ 1626, W36 3., 18 A ST B 114 Tif
ZRBAE LT 6k B 0 S BT T 25 W 1 T 25 2R AE 2009 AR
T 11%4,2010 4 LA J5 it 25 28 53K #1] 80 %6 L b 5 4 4 {1 2 i 14
RO TS 245 3R AT 3 AT T W R R 3 b ik i 6 s 28 D 1T 24 0 B Tt 2 3R
7 2008 4E B F 80% , 2012 4L F 34 % . W3 4.5,

*3 ERELABREZPEFEXNEHR
MEAYHTHEE(Y)

2008 4 2009 & 2010 4 2011 4E 2012 4F
IES n=22) (=20 (=58 (=T76) (n=80)
B oK R R 45.1 20. 7 23.3 24,2 22. 4
WRYE 66.7 15.9 51.7 20. 6 30. 7
NS S 78.4  25.0  46.4  26.5  37.8
B 81.6 69.7 60.0 26.5 31.5
e 1% r 80. 4 72.0 60.0 29. 4 33.3
WR L G A/ il s 14 30 25.0 52.8 33.3 15.6 18.3

3k 0L WR R /£ 2 4 8.2 36.2 41.7 18.2 16.2
TR R & 64.6 26. 2 66. 7 26.5 30. 6
WR $i7 PG Ak 64.7 54.9 66. 7 26.5 30. 7
it 60.8 54.9 53.3 24,2 33.3
ke g 96. 0 91.1 95.5 37.5 64.9
k76 ik s 43.8 49. 4 41.4 8.8 24. 7
3k ft Ath BE 58.8 43.9 43.3 14.7 14.7

4 2008~2012 EHI SR T EXNE AR EAWHTAE(%)
HLW 259 IR AT (n=271) B2 ARHITH (n=266) WEEFEEQAME (n=40)  FEHEMNFEERERE (=24
{05 N N 26. 6 64. 8 - -
RV E 33.9 82.5 — —
KRR Z 41.2 87.7 — -
S J7 Tl g PR e - 83.5 8.5 7.1
B 54,6 73.3 — 0.0
Wiz 35 56. 2 72.7 — —
Wik 3L 75 A / i e £ 31 31.8 86.5 - —
3Kk R TR /&7 48 23.5 48.1 — —
70 T SR D A 38.4 76. 2 15.6 —
WR 7 PG Ak 47.4 88.6 — —




« 306 EFthhESYRE 2014452 H%35%% 34 IntJ Lab Med,February 2014,Vol. 35.No. 3
x4 2008~2012 FHERHTEMNE ARBELEWHTAR( %)

N ESL] ML (n=271) SR R (n=266) EEFERAPE =400 FAALERERE =20
At 46.1 90. 9 — —

kA e s 78.2 86. 3 — —

3K i 35.4 83.3 — —

Sk 70 At e 34.9 85.3 — 8.2

N EDES - 31.2 — 4.1

—:CLSI AR it 25 i i

R5  2008~2012 SARBEMENMEHYHHEE(X)
2008 4 2009 4 2010 4 2011 4 2012 4
P2 (n=22) (n=20) (n=58) (n=76) (n=280)
Bk R B 40.0 50.0 75.0 68. 4 61.8
BN A 50.0 50.0 84.8 94. 7 82.3
KRR # 75.0 78.6 89. 4 94.7 83.5
32 75Tt Jle R s 60. 0 78.6 80. 4 95.9 79.7
e 10.0 7.7 80.9 89.5 82.3
e 4 75 5.0 7.1 8.2 89.5  82.3

WR 32 PG A/t el 2 38 15.0 64.3 77.2 92.5 87.2

K TR UR i /& L 3H 10.5 38.5 39.3 39.7 26.6
2o e S R B 42.1 30. 8 78.0 88.0 78.5
WR L G bR 70.0 85.7 88.0 94. 7 89.9
A M 80.0 92.9 87.5 93. 4 92. 4
k1t g i 75.0 78.6 84. 6 94. 7 83.3
e 161 it Ji5 63.2 76.9 83.0 92.0 83.1
K 76 BE 75.0 78.6 84.8 93. 4 81.0
KA & 13.6 25.0 25.9 39.4 37.5
3 i it

AW FE IR S AF S B S 22 PR AT 2 TCU S 22 [ PR AT B
% Ipe SR e v fi B A SRR L 5 AR 0 S A I R R 2 BT A TR
T A P84 22 PR A B P B e 3 S 7006, B T 2011 4F
3 A S 4 [ 4N T 2 WU R 40. 326 (9 4 B R T L 5B
SECTRBETE — B, ICU 43 8 i 4R K B 5 22 BT 1 32 R 4
£ {15 B Y R 00 5 S S AT L A% AR BT oS L3 TE 850 B
TLAHB 2011 4 [ 40 1 5 245 W 0 00 B — S . AR I T
1 70 o Bk AR L fHL A 2010 4R TE R K B 22 I VAT
HOBIT o B T R A B B R R S AT R A 2010 AR 2y B Rk
WS n s 7 AR e T 22 B AR AT B P R L2 T R
2008~2009 4 LU % 5 M B A0 20 88 R e i » [ 2010 4ETT 4R
80 5 R B FF T A 43 85 0 Ao A R R M T 3R B R A
FE P R DGR T G 2 4R AT R R B S e B T AR AR DG
BARIE A 15 B — 20 Hr .

15 ICU JE S Mo & 22 B T 1 B g S e o o 80 80 O Sl AT
TS 245175 20 B O ™ T T 24 25 8 4 8 I R T3 0 Bk A S
BUVE 25 Y A 25 25 ) 8020 L b KB BT 1R A RS IR YT I
e SEA g . B0 R SR T Y I 2 L R A A 1 2 Y 7
AL AN B R KBRS 25 AN IR 8 25
ERMEA R B THMARENFER LRSS 5 405

TAT ) o A i T % Y Ak 1 Sk A6 DR I / B [ 4L 0B A K v R R
R E AR BRAEREN AT R . WS REwE
PRI 245 A S8 AT o AR A R 4 0 B 7 2 0 25 0 19 24 900 B0 T 24 ¢
£ 2008 471 = 3k 800 LA L+ BT AN % %% D) i i HC 7 4 )5 Y i
2y as . AT WIS 0 1 S v 0 S M B M A 485 A 2
J LA L AH R ol T MR B 2R OprD2 SR SR .
B oK A S5 Sk A Al i =Sk DR A/ 7 B LI AR T A AT

ICU Ji % 1 51 AF 8 3 4 vp AT 0 18 M 00 R 97 A S 07 L
2 I % 14 v R DX 3 8 1 S B L 25 RS T R A
GBI REART » — HLA A 1 e P9 e o S K J A e I i), 7
BOBRYT ST AR OFEINBE T R KRR . AR A 2
T B8 0T 70 1 245900 7S W 48 B 19 T 245 1 2 R LIS 3R 0T B Y
JEE B, PR ICU B A= B 4 T VT A A B R B L i E A B
BB G 7 7 58+ el T 24 T 0 L ) IR 5 8 B ) T T
WA T TR . B e O T A0 T 24 M T R e
A T 24 R U AT AR 487 B SR I it LA i R e PR SRR Y A A
e Tk 24 T T I T N A5 4

&% ik

[1] Lomovskaya O, Warren MS, Lee A,et al. Identification and char-
acterization of inhibitors of multidrug resistance efflux pumps in
Pseudomonas aeruginosa: novel agents for combination therapy
[J]. Antimicrob Agents Chemother,2001,45(1):105-116.

AR B O . T AR R A I A0 T 2 MR DU P 2011 4F BE Al R
A 22 R T 25 M LT 1. o B R 24 B4 4% AR, 2012, 28 (12)
883-887.

MBI, RS Wk 5, 46 AR R BRI AE ICU 54k 1CU % B 19 43
At R iiif 253 LT ). P A0 A AR 4, 2009, 23(4) : 104-105.
AT 5K/ 9 i3 3. 5. TLAE ¥ 4 160 40 5 it 245 W ) 2011 4R
TCU SHe 58 200 T i 245 4 00 (D). vl o o R 24 382 2% 35, 2012, 28 (12)
905-909.

AT 3R/ BB 4. CHINET 2011 48 b 5t B F1 1 52 200 B i
PP INLT ). b E e 507 24 7, 2012,12(6) :428-434.

Maltezou HC. Metallo-beta-lactamases in Gram-negative bacteria:

(2]

(3]

[4]

(5]

(6]
introducing the era of pan-resistance? [J]. Int ] Antimicrob A-
gents,2009,33(5) :405.

IF AR B B 5 41 T TS V. e 5 g ) ¢ AR M T T 245 P i 0 R i
G HLHI BT LT ], A B e R 2 2 5, 2010,20(12) : 1654-1656.

Rosenthal VD, Guzman S, Orellano PW. Nosocomial infections in

(7]

(8]
medical-surgical intensive care units in Argentina; attributable
mortality and length of stay[J]. Am J Infect Control, 2003, 31
(5):291-295.

s H 1. 2013-09-15)



