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[Abstract] Objective To investigate the distribution and resistance of climical isolates of
Pseudomonas aeruginosa, and guide reasonable using of antibiotics in clinic. Methods Total of 315
Pseudomonas aeruginosa climical isolates from January 2013 to December 2013. The bacteria identification
were analyzed by bioMerieux’s ATBNEW system and WHONET 5.6 software. The drug sensitivity were
determined by K-B method and the results were analyzed in strict accordance with the standards of the
American CLSI. Results There were 98 strains of multi-drug resistant Pseudomonas aeruginosa (MDR-PA)
among the 315 strains of Pseudomonas aeruginosa were isolated, the detection rate of MDR-PA was 31.11%.
There were 72 strains MDR-PA mainly scattered in neurosurgery and general surgery which accounted for
73.47% (98 strains). PDR-PA were 23 strains, the detection rate of PDR-PA was 7.30%. Drug sensitive tests
showed that Pseudomonas aeruginosa was highly resistant to most of the commonly used antibiotics such as
cefazolin, nitrofurantoin, cefuroxime axetil, cefuroxime, cotrimoxazole and ampicillin, the resistance rates
were all 100%. MDR-PA had higher rates of resistance to imipenem (100%), piperacillin (72%), gentamicin
(69%) and tobramycin (69%). There were 21 kinds drugs of susceptibility testing for 23 strain PDR-PA and
the resistance rates were all 100%. Pseudomonas aeruginosa maintained high sensitivity and antibacterial
activity to levofloxacin, ciprofloxacin, cefepime and ceftazidime. Conclusions It urgently need take the
necessary control measures for the current situation of antibiotics resistance and as far as possible to reduce or
delay the spread and popular of PDR-PA.

[Key words] Pseudomonas aeruginosa; Clinical distribution; Antimicrobial agents; Drug resistance

B e (P aeruginosa, PAE) j&—Hpt;
PEFAR, BT AR R = AT, 2 — e W
IZAFBORTE, |2 AFET HARIREE LN Bk
W TR i v, I s R 5 Bt G 1 S ZE U A
GRS E A G M IR RPUR BT 4%

DOI: 10.3877/cmaj.issn.1674-1358.2015. 01. 016
PEF AL 362000 JEMNTIT, A SR M T ARTBUA: 551801 B 2%}
WHWES: %52, Email: 349845371@qq.com

E i P S N ESTE 7/ DU NE 24 € St A R e P v 28
T ] 2 (BRI BT 1R T A AN ERART, AR PR 2 L
M 2L, I BORYT R SR 4 SR
2y i 2 PR I R IR T I R T RO A A, 2
Tk 24 0 2 5 4 TR R 2 T 24 1 2 1B P J B ) EE D4
(7S 7WES SEEN S SEWA |12 A N I | SN N
= It MIAN [] I 1) 2 25 F I 2 AR P v i 2 78 22 S



© 62 - A TN S I3 e ads () 201 54E2 H 55945 5514 Chin J Exp Clin Infect Dis (Electronic Edition), February 2015, Vol. 9, No. 1

Rl A v B ik S BB VAT RO R R IR A
BG4, BUREARE 2013 4RI K 2 1K) 315
PR 2 (B A P T BEA TR 25 R A, FRIE LR

BREHE

. R

2013 4 1 H & 12 A AR BLAE Bt g I R R % 0%
KB WA T R V. 15 2. i
SR FRN 5 R SRR A, A — B 22 UGS 1 )
— A BRI R A E R I TS wE RN
SR I ATCC27853 (I 13 F [ T AE 31 R A
By .

A 5

FHEE A R (APD AR A4
SN Y | iU 240 (VITEK-2) , BiaRdt
o M-H B g, B 0 2588040 18 H 9% [E Oxoid 24 7 .

=. ik

PRSI (ARG RS BV E AR Y AT X
RGN SRR, 0T B B0 Wbk f AT alih
FRJG7E VITEK-2 {0 8% L TA % e . aR50R
HBNGAC AP 80k (K-B) #4T. S 826 E I R sz
=L S (CLSD [T A 25 Bk ik
B AR T R W AR v EA TR 4 1 &b sk

# R

. PAE fEIi R ARA TR 1 4 At
3USEKRPAET, DUV b A K W B T4

R 315 PRUIER B RS IR R 2 B AR AR T AR A

B (1628, 151.4%) 3 HUGEMG 040wy
76k, 1524.1%) , I (51K, 516.2%) 5 7E
PR TR R B 5 IR S pn A rh 2y A iR /b (326
R, 183%) , TEMEIL,

. PAEFEIGIRFRFE 50 A

31SERPAEK A &AM EI63FE (1720.0%) ,
AAERO3FE (1720.0%) , BefiRh2kk (H13.3%)
BRI (5 13.0%) , MR A E32HE Cf
10.2%) , EILZ2,

o SR A M R R R

31SKRPAEH, £t 22 Fii 24 16 4 2 1 A 1 v
(MDR-PA) 98FE, Hiti% h31.11%, HH34F}
FEIMICU (P& ANEL SAMRE R RED K %
1773.47%; JZ i 25 AR 2- R e i (PDR-PA) 23
FR, K 57.30%, 120104 [E CHINET i 4%
B R B I 24 1 M B (1.7%) P, Hi69.56%
KA ERHEGR .

VY. PAE [ 2415450

315 BRI PAE X L% 21 Bhpo v 259 1) i 24
oL, FEILEK 3.

Wit

AW EE R EoR, MR Cahsh 1CU)
R AN R (43848 ICU) %, ¥ 63 BE, &
20.0%; JLUGRREMIRL (et ICUD 42 kK (13.3%) ,
HE L EE (13.0%) , AR 32 £F (10.2%)
) g AR P R 1) e R R R AR AT ICU [

R SISHRALR BRI BN TR AN 25T 00 (%)

brAs PREL M EE (%)
I T 162 51.4
15 115314 76 24.1
ML 51 16.2
DRI S IEAl 26 8.3
&7 315 100.0

R 2 315 PRAILRBUR N BAEA R R0 20 Al

. W 2 R A MDR-PA PDR-PA
BN EXLY
(n=194) (n=98) (n=23)

SRR 94 100 100
TheRIbE= 5 51 100
=Rl 15 23 100
W R 4 20 100
Sk A MR 100 100 100
Sk 98 100 100
Sk A A 98 100 100
Skftuntt i 3 23 100
W 22 K] 100 100 100
PN 8 69 100
P v 2 100 100
TP AL 3 14 100
ki 4 46 100
WR 47 P Ak 9 72 100
Sk A <= i 100 100 100
Sk S 100 100 100
VL 100 100 100
Sk F by 14 37 100
AT 3 69 100
WR A7 PG P /At 1 2L 4 4 40 100
RN 100 100 100

Bl MREL st (%)
P Py 32 10.2
LR 7 22
THALN i A} 6 1.9
Tty R 26 8.3
PR 1 0.3
REWN o 2 0.6
iR} 2 0.6
LR AR 63 20.0
B 41 13.0
AR 63 20.0
LRl 42 13.3
Jig S} 26 8.3
W IRANRE 1 0.3
95 H 3 1.0
it 315 100.0

iH: MDR-PA: Z N 2HSE F M, PDR-PA: Zii2y4%¢
TR o WS T2 2SR M B, 2t AR AL SRR £
W, BIAE. ZRHE, wTRE RS il



F ARSI R S IR 45 il (1150 20154F:2 H 55945 5513 Chin J Exp Clin Infect Dis (Electronic Edition), February 2015, Vol. 9. No. 1 - 63 -

B wRb PR EL  w]EE 0 R R X L 1)
ORGP A% it ™ . WK, wir e
HEAR AN RIS, IF BN T e S i R
B R VTR 25, W S 3 R R R 1T B
PAE 4k & MG ¥, AP0 bR AR 45 S B OR,
315 BRA SRR BB B P 2 TR T IR W T A AN 8 T
FOHFT 162 Bk (51.4%) , HRIEG 50w 76
Kk (24.1%) o I 51 Bk (16.2%) « PR &% HAh
FRASIE 26 £ (8.3%) o WP IR IE b A4S H 4 7 B o
WO B Wk 2 T LA A, LI A A2 B N
W T B

ATFFCM LS R IR, 315 BRI AR SR 5 i
PGS Sk AU PR IRR . RG22 R Sk f Rk e Sk ARk
e 7 F U BN ZCR P AR 25 %3 8 100%;
T AN SR I L S AR AR TR 2452340 O 98%,
I MDR-PA Fl1 PDR-PA ik 51 100%; 7F 98 ¥k )
MDR-PA [iif 25 %55 i 45 Wl R i (100%) + DR $ir
PUAK (72%) « JRKFEE (69%)  ZAiT % (69%) .
THERELE (51%) « FKIBEERE (46%)  Ukir
VEAK / fh P ELIE (40%) 5 23 #[¥) PDR-PA X 24
SILIG 2 i PR 24 5 00K B T 100% . 4 S5 P P 1
XA . IR A, SkntlE. Skffdime (R4
H U R BURE R T, X UM T LA N
Hi 2B P B B 2 VR T T IR BRI PR 29

A SRR B BT P 25 LA LR B Y, AT R
T Z5HLHIAT . QOAME P IEPE AR, WA
D2 [ ko . B E L% DR R, WA
BB B AP IR E 1 D2 852K 2 i R B AR I fie B
RN 245 0 FE B R R 22— @Ft 1 29 1F H A7 2
o @ EE R B- PN AN 2 T L
LA R . @EIMERZMIER, H
R ILRILT 13 FhAbHESR, A R 2 1 Ak
ARG LA 44, 2 0lJE MexAB-OptM, MexCD-
Opr]. MexEF-OprN Fll MexXY, £F i 2% % ¥ o B
i 25 1 it A e B AR H . @WK,
2RGS5O BT 1) A B TR 1 5 i 2
MIRHOCHEFFC R I, 2R A B M 1 ) A= IS T R
F1 5N i PEAFAE IEAH T o Bt A= MR 1 34
) 2 A1 B R R S AR L WIR A PE AR DRz P 4K /
fredn, A E YA SRR / &7 A i 2
B 2 RS 1) B BSCRE J 488 o it 14 55

BEE DU ARG IR LI 2 N, SR
JHO BRI VTR 2 AR AN 1S 22, LT 245 R 71 AN ] i X AN [A]
PE Rt 2 [ A 22 5 B ARWF ST 5 0aR 56 45 1 o,
MDR-PA Tiit 25173 % 5, S A2 SR D A2 IR 24 e

1%, M 14%, HIKEHR NI AL (20%) 24 M/ (23%)
SKTENEG (23%) . SkAufthe (37%) FIUR$SLPEHK /
flime LI (40%) o $Ros nlAE LB LR TR 259 )
A A AN e ) 2 A B A SERE SR YR T (R T I 2
X S A MEIRR . BRI Z R SkAmkaElg, SkAumkas,
SR NG R . IRBLIEAR. PR
HR ZMERMNT I RINE R 2% 5, 14 69%
~ 100%. B 75 B M 282 H AT b e il B ) 19 P ki
KWy, At MDR-PA Xt B 5 m 25 1 =, %)
3V Jl B T (1T 24 2655 100%, o 26 %9 1 1 (1T 2 2%
46% , I AN 5 |2 v i T o TS 7 T PV AT 9 v o B
Tiif SV e 5 p R AL AR, AMIREL TE £ 11 Opr D2 A
BN 100%, AN (A IEE R D B, 29k DL
FUAILAE SN, MERG ANy, HE A%
WEFAH—3 HAWEY, 2 i 2580 2% 5 e
BN L) — R R, B T S i 1 2 PPt
RT3 0 K3 Tl T VT 2 A T G 4D 35 R i 4 T
B8, RIS RSN SR RS RS
AN R IE S A PSR Y RS T S
FhRAL, 5 AR (385 PSRBT 25 Pe AR %,
Hp T ~MIMEETHAETSMEENAEY, 1
RIS TR IR IR b i B3 5 28 A, #F 22% ~
59% [P 2 B R G PR 2 B AR b 8 BeAS I 21 T A3t
gL, 5 2 T 2 A B o B B A T 2 LA
RS

ZR PRI, A 2R AR B G R R H ™
N2 ) AR RS, T 2 B
W8 U2, VAT TR AR K R PR S o DRI, T 4
A P M TR 2 R IR R TS Y6 9 H . QO BRALE
HPTE 259, IRPUR 299 N TAE, H b 4
i 245 W ) 45 SR BE R B 254 . @)n s e i
Rl i X 5. B 5 B 2 gy, i
WEE DARTF DA, Vil fhigts, A 3w
BRI @A BRI R I G o0 A1 ST 2548 3T
B, BB 29RO D B R 2 B R R
FEE

& % X #k

1 BERE, 4541, 2009-20104F e B i A RGPS BEICUE Py il 248 o
it PR S G R W [T, BRAR 294 5 1 AR, 2012,27(3):254-256.

2 R, SRR, BABIA, 4% 2008-20124F B [l A 4 B A 4R A
B 2402 BT [I]. T 24010,2014,17(1):128-130.

3 SR, RIEAL, FhEEDE, 45, 20104F 1 [ CHINETH S48 i
B 2P ). o B G AT 4 E,2012,12(03):161-166.

4 RV, XIFRW, B, S 27 TRRAR SRE R R 1620 A L 2
M. )P BE2,2013,35(10):1387-1391.



10

ZeE: WK, 2015,9 (1) : 61-64.

A TN S I3 e ads () 201 54E2 H 55945 5514 Chin J Exp Clin Infect Dis (Electronic Edition), February 2015, Vol. 9, No. 1

s, SR, AR, A SRR I B A AR D2 5 T R
AT 24 5C RIIEFUI]. K050 B 24 5 1R 0K, 2014,11(1):13-17.

B, WO, phakst. R BN A HE R ST (D).
Fp A 2024 05,2013,38(12):886-891.

ZRIRES, FRRH, oKk Sy, 4 M M 255 5 AR IBOY g
J1Z I RARSRAE BT[], Hh e p 2 e 2% 5,2014,24(12):2868-
2870.

5, i, ket B, A 2 T 2 o 0 R A K e 1) K A
L 2P BT [T]. BEER IR 24,2013,42(35):4304-4306.

[, FSEICT-, SRR, 5. 25 iR 24 Hi SR AR o B 7 B 1A T e
i AH DG 2 55 DR 23T [3). M4 2427 2% 411,2013,29(6):583-584.
Gogarten MB, Gogarten JP, Olendzenski LC. Horizontal gene

#HE e, MBI, AL, F

11

12

13

transfer: genomes in flux[M]. Totowa, NJ: Humana Press.
2009:103-125.
KK, 5F, MbR, % ZE s B b 1 RS
SERITA RIS AL S 2 A DG T]. BAE M2 41%,2013,53(9):927-
932.
TR, BRAEZT, Whign uT, A5, 22 T 24 A o R A PR i 24
M. T AR F 4% E,2012,37(1):63-67.
IV, BEUL, AR, AL BRI P R 2 T 24 4 AR R
BT 24 23 B J SRR SR [T]. o B S50 12 1%%,2013,17(8):1391-
1393.
BRI : 2014-04-28)
ORI PR

SUSHRARLRAB IO E B BL A S 4l R A 5 o 25 M0 A7 [T/CD]. o 48 K3 Fo 6 R RS e A





