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Isolation and drug resistance phenotype distribution of carbapenem-

resistant Klebsiella pneumoniae in a hospital

SUN Ye-jia, GU Ke-ju (Yueyang Hospital of Integrated Chinese and Western Medicine ,
Shanghai University of Traditional Chinese Medicine , Shanghai 200437, China)

[Abstract] Objective To analyze drug resistance phenotypes and clinical distribution characteristics of clinically
isolated carbapenem-resistant Klebsiella pneumoniae (CRKP), and provide evidence for rational use of antimicrobial
agents and control of healthcare-associated infection(HAI). Methods CRKP isolated from inpatients in a hospital
in 2013 = 2015 were collected, sources of specimens and homology of antimicrobial susceptibility of pathogens were
analyzed. Results Of 949 non-repetitive strains of Klebsiella pneumoniae, 75(7.90%) were CRKP strains. The
detection rates of CRKP from 2013 to 2015 were 1.35%, 7.77%, and 17. 04% respectively, which showed an up-
ward trend year by year, difference was statistically significant(P<C0.01). The main infection sites of CRKP were
respiratory tract and urinary tract, CRKP mainly distributed in intensive care unit(ICU), geriatrics and emergency
departments. Susceptibility rates of CRKP to amikacin and trimethoprim / sulfamethoxazole were 57.33% and 48.
00% respectively. 22 (29.33%) cases of CRKP infection were community-acquired and 53 (70. 67 %) were health-
care-associated infection. 18 (24.00% ) cases died among 75 CRKP infected patients. According to drug resistance
phenotype analysis, there were 5 clones of CRKP strains, mainly distributed in ICU, geriatrics and emergency de-
partments. Conclusion The proportion of CRKP infection is increasing year by year, clinical monitoring on CRKP
should be strengthened, intensive infection control measures should be tarken, so as to prevent and control the

spread and prevalence of CRKP.
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55 O I T J g A DR T JR R L U e IR R %
3 171 J e 28 25 Tl 2 e A AT 1R SRR % L T S B L AE M
9% 7+ (intensive care unit, ICU) 8 24 WLtV . 3¢
AR S Tl Rl 75 55 M 28 il % 58 B {11 1A (carbapenem-re-
sistant Klebsiella pneumoniae , CRKP) & 7E 23R
FEL A T 32 48 3 3 0 2 e B A1 T X B B 2R
BRRKAEREFILEIA pPANB R LA R
TS 245 32 0 o ELAEAT 05 B2 22 10 185 0 28 s DR YA 7 17 ke
RRIME . 5 1 B 42 1 5 3B AP0 (CDC) & A1 /Y
2013 AEHT A ZH 245 1 B - 455 T e 75 %6 04 28 W A+ 1A
Bl 40 # (carbapenem-resistant Enterobacteriaceae,
CRE)FIA“ B30 G i b =AMz — . AW
5 181 B 43 B I PR 43 B CRKP i 25 26 B Iz i R 43
A RRAE S I DR B2 A G B PR DU 259 Ty 2 it
2 T Y 2 e A% i B A0

1 X&R5FE

L1 AR & B R A AR BE 2013 4F 1 H—
2015 4F 12 JJAEBE 8 # A P bn A CRKP M 82,
3 MG s i TR DX 53 A R A ke T B T 2 6 7
1.2 CRKP #&n R 8 & MAEY R4 CRKP I
PR3 B8 Mk 5 B o) — 5B & A W) 38 AL 1) B &2 TR bk
CRKP #6: R i 25 2 70, B A% 90 B ok 3 (MO 7%
Kl CRKP, R ARG 32 1F — 25 BH o itk 75 85 0 28 1
BRo FRAVK ISR FH MIC 3 o 0 Bk 75 5 9 288 S HoAth
H FH U 2590 % 40 T I B . AR TR AR - KW
%7 W ATCC 25922, fili % 7 8 A B ATCC
700603, R 2012 4F 5[5 i R 52 59 = b 1 4k P 23
(CLSD fp o Xof 41 18 24 4 ik 47 2 . CRKP [y
FIWARHES IR 26 [/ CDC %F CRE #9& X5 % i
KEFE 35 R B e By R v 2 R U Y =
L R i 25 .

1.3 R # ABEEARN 3% EEYEER
VITEK 2 Compact 4 [ 3l 40 18 %5 7 1 5 3 245 i
i 32

.4 %itad A Epi-info GEiH 84 347 4 ik
PG o BT S e R K5, P<<0.05 N 2ZERH 45

-
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2.1 —fFH 2013 41 H-—-2015 4 12 949 f
A e S e 50 Bl W A A Il % v A A T
75 Bl J& ¢ CRKP (5 ¥ 49 i, Lo 26 ),
7.90% AE W 38~96 % -1 (77.96 £ 17.61 %),
2.2 CRKP ##h kR A FIFAL LA 2013—
2015 4E CRKP ¥t R4 4 R 1. 35%.7. 77%.,
17.040 B4 ETHEH. ZRAGITEEL S
=52, 14, P<<0. 01, Kt J& g =289 Bk %24 1ICU,
BRSO 0 Dr o T SRR R A I
AW PR GE. 75 Bk CRKP 3k ¥ T 98 53 bk
(70.67%), & 13 k¥ (17. 33%), W 3 7 8 #
(10.67%), W 1~2,

£ 1 20132015 4F CRKP # 158 [k (%) ]
Table 1 Detection of CRKP in 2013 — 2015(No. of isolates
(%D

2013 4F 2014 4F 2015 4F
285 3 T 2 P
i 252 (n=370) (1=309) (=270) X

20(6.47) 45(16.67) 57.669  0.000
24(7.77) 43(15.93) 47.038 0.000
24(7.77) 46(17.04) 52.144  0.000

B EERW 2 300,81
WRE G F T 25 5(1.35)
JEAbIE R 25 5(1.35)

R 2 75k CRKP 1955 K I
Table 2 Department distribution of 75 CRKP strains

B A A YD)
ICU 30 40. 00
MR 16 21.33
218 13 17.33
IR P R 4 5.33
iz NFRE 3 4,00
R E 2 2.67
o 5E N 2 2.67
B U P A 2 2.67
Jifr g o Rk 2 2.67
I P9 R 1 1.33
At 75 100. 00

2.3 CRKP ##dtzh kA 4m 75 #fk CRKP H##k
TS 245 5k 28 B kg ot 448 R0 0 455 B 7 s 28 AE AL 9
BN I i 26 7t A= 3R ot 24 sl SR e A 8 0 TR R S
BT AR A A2 5 e T e | e R AT R A A R B
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JEME . 75 M CRKP 7= ESBLs %k 8. 00% (6/75) ,
L 3,
F 3 CRKP x4 4 1 254 1 24 2

Table 3 Antimicrobial susceptibility testing results of
CRKP isolates( %)

A LRl ff2h4% PR HURE

2 733 %) % %
IR 7 75 Ak 66 98. 48 1.52 0. 00
WR 3L 75 b/t s £ 31 70 98. 57 0. 00 1.43
K A mg Ak 75 100. 00 0. 00 0. 00
kAt k= 68 98.53 1. 47 0. 00
K 76 A BE 75 100. 00 0. 00 0. 00
3 f 1 i 67 100. 00 0. 00 0. 00
kTt g 75 93.33 0. 00 6.67
K TEUR i /& L 3H 75 94, 67 5.34 0. 00
Sk 1t 3€ g 60 96. 66 1.67 1.67
T iz 35 v 75 94. 67 1.33 4. 00
Ep R 70 91.43 5.71 2.86
JEAth 1 7 75 98. 67 0. 00 1.33
fip KR 2 75 41.34 1.33  57.33
NS 75 84. 00 0.00  16.00
PR 64 59.38  15.62  25.00
B7NISRU Y 75 96. 00 0.00 4.00
S 75 Tt e R S s 75 52.00 0.00  48.00

2.4 CRKP H# R R E>H ARG 2581 B4 W
PR CRKP WAk 20k 5 Fhosg B, Horp A R v [
CISOF 52 5 itk g H e i) 23 ok, £ 243 Aii 7 ICU
LR FE 5 B A 5w B (O B oK R 2L 02 A B 28
BO18 B i #E 1CU AL R C B (U Bl oKk -k 2
HUBO12 B EF A fE ICU; D B o FH P 25 W
2258 #k FE B A 78 ICU AR R E B (L
XiF BT oK R AR A B 2 A B e R s RO 6 B
FHEMGLE ICU, WK 4,

x4 75tk CRKP it 25 £ BUF} % 43 A
Table 4 Department distribution of drug resistance pheno-

types of 75 CRKP isolates

TR T S L S S —
8 ICU Z4ERH AR W AR Hib
AT 23 30.66 6 9 1 3 4
B # 18 24.00 6 0 12 0 0
(oF | 12 16.00 8 1 0 1 2
D # 8 10.67 3 3 0 0 2
E #l 6 8. 00 5 1 0 0 0
HAlh 8  10.67 2 2 0 0 4
&3 75 100.00 30 16 13 4 12

2.5 BMEEWERALZHAEST 2013—2015 4E4E
BEb ik F BRI AE R RN 7 698, 4,
11 772.4.15 049. 4 ¥, 52 FFh#a#,

2.6 CRKP ERkFHAELEMNAEEZ ARG
75 Bi|CRKP J& U f2 3% b, CRKP #h [X 3k 15 14 Jak e
22, 7 29. 33%, B B 3k 1 MR Y 53 B, b
70. 67 % s BT 18 il K HEH 24.00% ,

3 it

e 2 10 45, P20 & %5 15 B (K lebsiella pneu-
moniae carbapenemase, KPC) i 4 7% 55 11 & 1Y 3% HL
$8 CRE #E F & i 17 . CRE B 8UR YL IR YT I
VEL Y SZ BRI FE R . AR DA AT R S 3
by Rk T R s Wl A0 T B E T L A TR B Tk K i (New
Delhi metallo-p-lactamase, NDM-1), 5 KPC #f
6] IRl & A e T ol B sh 3 R ook 7, m T
ARG . WP CRE & 3% R YL C 4o w2 A
HTER S, KPC F 2001 45/ Yigit 555 1 4l
T8 7E 9 AR B R A6 B — Ir B e o B 1 Rk
¥ 35w M 56 %0 B v v/ e B TR 24 ) AR e AR
2V A3 B — R B SR A S 0 B T R 0
4 8 KPC-1, 2001—2008 4F [a] 3£ E — + 4 M
AR LI T = KPC B4 . 2007 4 CDC P& B J2&
PG R, 820 1 it R 3¢ & A0 7 & CRKP, 7=
KPC [ 418 2 87 2 T 4 BREE Bt %, 32 i
b KPC il 20 T 1Y) ) 2R 02 5 L B o ARSI 9 55+
LA EZE X . CRPK 4477 H K 1 AR5 iR iy
Pk i H CRPK (% J& g o, 55 55 8 32 A3 g I [] 1
BESFAE B I BINA 5. 2007 4E, Wei 2557 1 ik 4238
& B KPC il 4 se B (A o . AR 46 o (= CHI-
NET W4 45 . B FT 81 B 20 1 %o bk 7 85 0 2Pk R
ATh s B O (R T 2 338 4F B T, 2006 4F AN 3
1%, 2013 4E EFFE 7%, 2013 4F i 48 53 B 101 B %
2 5 B w0 i B R T 2 238 4300 13,5 00 .10 %6,
AR IR 220132015 4F 3 4 [A14E: B M 3 4% 28T
AR AL 5 B CRKP 75 #  CRKP & i 2243 51y
1.35% 7. 77% % 17. 04 % . 2 BAF I FHja#, Kl
R E T = AR S ICU, & 4F 5 B 208
G o 3 I BRI Y 0 B O O R TE R IR G
75 BRCRKP Tiif 24 5 1k 38 3y % 4 K 43 40 466 e
TR AR N BN B B 2 0 A 2R Tt 24 B g v 1%
K+ 305 4 B R X BT oK R AL AR PR s | R R
FVEE N IR 2 10 PR R 45 o 1) SR . BRI R BR T
DK MR AN ZRTE R MR R B
#HZIRY7 H CRE S350 YL , 503 Rk F 2200 1 28 5
BoK-R R GG &K Y, ZHE KRGS m
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ARG AET PR R R AR RERGHAN
773 % CRE &Y A B8P 7 8. A48 9
W% 24. 00% , Ben-David 27 #)f 5% .75, 3 CRKP
YL F R IER N 17 %, CRKP i 7 8 Y 5 3505 4L R
Brik 48%, Falagas ™ X} 2012 42 Z /i & R W
7 J A ORI SCHELT Meta 43 B, CRKP J& e 9 5L 5
26% ~44%,

Xof 4 T B SRR R T 5 S TR S e R
D0 TR 9 S50 B e R AL 75 3 R S0 T 1 43
5 A A S 255 00, CRKP 52 56 2 K I 4 455 35 75
A0 53 F- A5 4 22 WA JHL v 8 FR G T 6 568 % e
HEM YA KM MIC I & M2 B Hodge iR 5.
MIC 00 7 R A5 5 7 40 TR 6] ik 7 85 0 28 9028 R i ik
AN AR S CLST AR, H5E & 7 & CRKP, 3%
TRURG: 0] 7 3 FA7 B b L MITC 3245 A 40 H ik ] 4 1 5 5
CRKP etk . 7 250 4 ICU (B MR BT 4 5
fR 11 B 7= i 7 R s Tl M A 5 T R AT 2 oA
JERFHBENLY 1S 2 5 DNA § 1 % (RAPD) #£ 17 [
PEPE ST BT, 11 Bk T 2 %08 52 T il fe PP s e UK Y
3K 20 A RAPD 5 BF — 30, TR K F—
UMK . 2 RS S AR R U8 B B AR AT REOR A R — e
FEbk. FkBi CRKP Bs e B g Wi 7w » 4k X 3R 75
JEYL 22 ], s B Ak A MR 53 i (5 70. 6720, 2
IR SLEAG R AT I AETE

AT AR B T 25 2% 040 W7 A [ R P ) CRKP
BBR ST 5 B TERE R B 4 R AT I 24 5 R AR AR
bt ICU . 2295 b5 M8 AE M BHE F i AT iR F}
WA B B8 T AR ™ BRR A 22 A BE I [A]
K UL R AR AVEERAE B 2 (8 35 AR 15 IR UL 1 Bl W]
BT, AT R R S BAS SO R i 25 A5 R A
FE WoR L Yy CRE B RS IR 28 ACHE B2 97 HL
o HUR 259 7 58 A% B BT A0 M AR AT L B I e

AR e %k I PR D 2 i 24 A JR e s A R A Y
S it LA 2 fih B 35 A0 1) 25 A O S A e A A R Sk
BHEREARE T DA BT AS T A HREY
PRR B H 3 122 fil 8 3 B 28 B B A A5 . W T &5
R L A B 5 B bR it O BB A & B # CRKP
WX B AL B AT . W AT R A0 B A 4
ESBLs 4l i 1 7= KPC fiff (9 41 1 . K 2 80& A F A
(0 A% 1 o 0 3 2 5 75 Y 1) T B IR B T AR A5 L IR I a2
20 R B2 ik B 8 e ) 22 T T 24 R 2 B AR
. M5ERE W LR JE 5T 4 fl st 250
ST DA TR SR 0 00 S it B 42 M FR B
TR TE. HPE R, s F SR g R

LEAER G P . F 30T A X T 6 CRE 19 %% &
AR . Harris S50 % B, B 20 50 8 1 B AT 7E
ICU 38 % 4% . 27 il Jili % v 5 10 1 JE% e JR 3
52 %052 fBH - TRE AL HE PN AR YL B RN S R
i fE N HE A R R B ) DA B 3= 3 W AT g 4
— M

¥ CRE H 42, £ 1 CDC i & A 1 %
TAE 2V 7 ML TS 0 T i T Rk e 1 4
M TR R Y N/ i B fl e iy
K AT T A 23R i A7 20 M B2 7 LA X e
CRE 7 A8 55 8% e [ 38 50 06 122 fok 25 . s R T 2E 9
2 ST 5% DA AR B CLST 48 14 il 2 46 1 CRE it 452
YERLRE . 764 CRE AT 19 K38, BT HILA 2 201 W
CRE JEYL 111 PR 1] G SR I e A BR AL, 1 %5 18
SR B A R e s ) SR W . 4R B X R & 2k CRE 3
1T B MLAG 1t Bk, BEoR & /0 A AR XU 2l
SEHEAT S S FNPEAS o B LA A 5 1R 1 o 1]
WA HE AT — % FE Bl T A L S AR TR Y AR O
8 e S it R e P I i . X T CRE YL 8 % T 2
SR 3 2l b W R AT 4 . AR S R
RGIE 3 AR E R E AR AR HEREER
AE TR BU 25 W) A B 4 22 o 24 0 G R
BB AT C IR AR Z R 2R P 259 )2 CRE &
Ll SRR L (1 A B TR 2R PR O I ST e 1R 24 0 A B D
Dk R ]
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