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Epidemiological characteristics of nosocomial infections and resistance surveillance
of carbapenem-resistant Klebsiella pneumoniae from 2015 to 2017

Li Ji-hong, Shi Dong-yan, Li Yuan-yuan, Fan Shi-ying, Sun Qian and Zhang Lin
(1 The Second Hosipital of Hebei Medical University, Shijiazhuang 050000; 2 Hebei Medical University, Shijiazhuang 050000)

Abstract Objective To investigate the resistance surveillance and epidemiological characteristics of
carbapenem-resistant Kl/ebsiella pneumoniae(CRKP) isolated from the patients in the Second Hospital of Hebei
Medical University between January 2015 to December 2017, and to perform homologous analysis. Methods
Vitek2-Compact was used for bacterial identification and drug susceptibility testing. Statistical analysis was performed
using Whonet 5.6 and SPSS 5.0. The carbopenemase gene KPC-2 and NDM-1 were amplified by PCR in suspected
pandemic strains. Five strains were subjected to multilocus sequence typing (MLST). The target product was genotyped
by gene sequencing and online comparisons using BLAST. Results From 2015 to 2017, a total of 4,076 non-
replicating Klebsiella pneumoniae strains were detected, of which 831 were resistant to carbapenem-resistant
Klebsiella pneumoniae, accounting for 20.4% of the total strains. The major sources of CRKP were sputum, urine,
and blood. The highest detection rate of carbapenem-resistant Klebsiella pneumoniae was from 22.4% to 55.5% in
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peritoneal drainage fluid. The resistant rates to imipenem were 19.3%, 24.2%, and 22.4% respectively in the three
years. The resistant rate to meropenem was high. The rates were 18.5%, 23.1%, and 21.2%. The resistant rates of the
carbapenem-resistant Klebsiella pneumoniae (CRKP) to all antibacterial agents tested were significantly higher than
those of carbapenem-sensitive Klebsiella pneumoniae (CSKP). CRKP were relatively sensitive to aminoglycosides,
cotrimoxazole, and cefotetan, and the resistance rates to other antimicrobial agents were all higher than 90%. The resistant
rates of CSKP to all tested antimicrobial agents were all lower than 40%. The detection rate of surgical carbapenem-resistant
Klebsiella pneumoniae increased from 3% in 2015 to 8%, mainly distributing in the ICU wards. The carbapenem-resistant
genotypes were all KPC-2 types, which were selected within 10 days from neurosurgery ICU. The five CRKPs were MLST
typed and all belonged to type STII. Conclusion The change of Klebsiella pneumoniae resistance in our hospital during the
past three years and the clone transmission in the neurosurgery ICU ward in 2016 prompted us to take effective prevention

against nosocomial infections and control measures to further regulate the use of antimicrobial drugs.
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Tab.1 The pathogen distribution of major specimens during three years
20154 20164 20174

FRAETY KP Mtk CRKP #&lt  CRKP KP fpitt CRKP MLt CRKP KP ML CRKP MR CRKP
W /% PREL 1% /KP W /% HREL 1% /KP W % BB /% /KP

A 883 782 150 75 16.9 1014 754 218 729 214 1171 73.1 246 74 21
73 95 8.4 12 6 12.6 94 7 18 6 19.1 144 9 19 57 13.2
1fi 49 43 8 4 16.3 75 5.6 14 47 18.6 99 62 21 6.3 21.2
I3 29 2.6 4 2 13.7 48 3.6 8 2.7 16.6 67 42 13 3.9 19.4
JEEslRm 18 1.6 8 4 44.4 36 2.7 20 6.7 55.5 49 3.1 11 33 22.4
[IERAR 29 2.6 8 4 275 16 12 5 1.7 312 20 12 2 0.6 10
RN 1 0 0 0 0 16 12 8 2.7 50 12 0.7 5 1.5 41.6
FE R 2 0 0 0 0 3 0.2 1 0 0 9 0.6 9 3 100
I 2 0 0 0 0 4 0.3 4 1.3 100 6 0.4 0 0 0

FHoAth 21 1.9 11 5 23.8 38 2.8 3 1 7.9 26 1.6 5 1.5 19.2
it 1129 100 201 100 17.8 1344 100 299 100 222 1603 100 331 100  20.6

2 3R [H] T A 50 R H T 25 5/%
Susceptibility of Klebsiella pneumonia to antimicrobial
from 2015 to 2017/%

2015(n=1129)  2016(n=1344)

(R € S (e 2SR ¢/ S [T TR U

il R AN PR B R PR R i 25522016
ERPURME, 20174EHBL T, Sk B R 2 R34
S T, 22 51919.5% 21.5%8122.3%, HAHT
MATTHE 29I 25 2220165E 238 LT, 20172 T pigam
B PR BT 252 53 51N 19.3%. 24.2%8122.4%,
ED R 2R N18.5%  23.1%- 21.2%. 34 A

Tab. 2

2017(n=1603)

FURTEM /AT EE 51.2 433 524 426 51.8 434

N s A Skftamk=¢ 50.8 46.8 522 452 519 459
e B RN A B E A RIS ST T
V %kﬁﬁﬂfﬁk%i{a (ifiiP)?Tfﬁu\hf(‘é oL kA i 49 501 512 487 505 493
W (CSKP), Z4SPSS/r#T, S5CSKPLL#, CRKPIM  sgimmrmn: 403 597 433 567 399  60.1
R P<0.05. ZIEEMEHR, Fo7maFmEm, Sk ailis 37 622 421 575 404 595
B STCRKPAI S SR, HAb B Wi 25 21 5 BZSPIY 329 63.8 374 595 38.1 58.1
F90%, CSKPR Mt &t zamizieyfey N 3T 60 e ee s e
Ve(E23 Yo=K U 29.3 67.9 337  64.1 327 648
40%(3<2~3)- ‘ Pk 371 623 33 664 334 66
23 CRKPZEHK B X 24 fi 51 Sk Attt i 26.4 72.1 312 66.7 294 70
CRKPAERFE FE A TICU. MR AR, &  zamz 241 601 29 573 257 6l.1

SLAUNRER/ET I 20.6 67.4 265 649 23 69.4
W PE AR/ =R 218 74.7 263 711 229 726

60% /4 A7, HoAh Rl = BECE S A, B o
201 6F ML AN BFCRKPAS H R HH201543% EFH 4

o BRSO IR, s TP T m
ARLTHR, 47 GICU Rk 40, 2~4 THrICU 2 DS {uf=S:! 19.5 79.3 21,5 759 223 762
A 36, 1~2 HOYICU 4pRAG 26, 6 HFI0H G pik+s 167 831 146 851 149 848
ICU 10PRAS 21, i 2415 R 450 58 4 — 50, mIRE I

T ABKGUT, FIIEF30%(E4). 3 itig

24 BFE MBI KMLST
HEHN2015—201 74 #1 £ ANBHICUYR 5 CRK P30k
BEATPCRY M BT B M W 2k M bla, . Mblay o 4
FEIR, WEANRHCUNR B CRKPHR 75 87 I i 52 [K 7
BINKPC-27, SEEUAHZARICU 10d N 0 2 15 kR
CRKPHATMLSTZ 2, 58 T STIAY .

il ¢ v 7R A B 2 IR - i B L B R
—, BEN] SRECFIIE R, hn] 5 O R T R e
Z M RERG, JCHAEEREE SR, AR IR
WENZ WE,  [H AN SCRRIRIE , 2% JE B B 3R AT 1 i
FIZE40, 2013—20155ECHINETS 4 5 & 7R 1% B
IR E B = ERE S A (14% 4 45). FBE2015
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#3 201520174 CSKP K& CRKPX i i 25 i} 24 %
Tab.3 Susceptibility of CSKP and CRKP to antimicrobial agents from 2015 to 2017

20154 20164 20174
LA Z) CSKP(n=914) CRKP(n=214) CSKP(n=1018) CRKP(n=325) CSKP(n=1212) CRKP(n=377)
R/% S/% R/% S/% R/% S/% R/% S/% R/% S/% R/% S/%
EA Y Vi akEl 38.5 54 97.8 0.5 375 56.2 99.6 0.1 38 56.4 99.2 0
LAk 38.2 59 99.3 0.7 36.9 59.8 100 0 382 59.1 99.7 0.3
AL 37.6 62 97.8 1.6 35.5 64.3 99.9 0 36.5 63.4 100 0
W37 7t A 37.7 58 98.5 1.5 34.3 60 99.9 0.1 349 59.2 99.5 0.3
5277 g R 33 67 74.7 25 33.1 66.9 76.2 24 35 65 58.9 41
e 21.9 78 98.4 1.3 23.8 75.7 99 0.7 23.6 76.3 99.2 0.8
AN 19 78 92.5 55 20 76.2 97 2.7 233 72.4 92.6 6.6
kAt flne 16.3 81 96.2 2.7 17.3 81.2 99.4 0.4 16.9 80.8 99.7 0.3
VoK U 15.7 82 90.8 7.6 16.2 81.7 95.1 3.5 17.3 80.2 90.7 7.2
PRRF 27.4 72 83 15 23.1 76.8 88.6 11 22.7 77 73.7 25
(Ll 10 89 94.5 3.8 10.1 88 98.2 0.6 10.4 89.1 97.1 1.9
GAER 9.7 71 87.2 8.4 9.7 72.9 93.2 4.7 11.1 72.9 79.6 16
Skt R /& ELH 42 81 92.7 43 5 85.8 93.7 1.9 2.8 88.5 94.8 12
WR 37 PG AR/ — M L 3H 42 92 95.6 2.9 33 93.9 98.8 0.9 2.3 92.8 98.4 0.5
S 2.7 96 88.8 9.3 3.8 94.8 78.8 16 3.1 96 87.3 9
R KR A& 3.9 96 74.7 24 3.1 96.8 59.1 40 2.6 97.4 61.5 38
=4 2016 ML SR CRKP A5 15 15 CRKP A6 HIH H20.4%, HE—B M1 R IASFR X AS
\Tab. 4 Distribution of CRKP in neurosurgery during 2016 AT ASCRKPKY H R & A A, IR B 2] Fil CRKP
L. i AR, 422.4%-55.5%, ZhRA S BRI T
20160401 ICU1 XDR Bk A RRIRICU, 346 1] 2005 K B 3 K P CRKP s L4
20160405  ICUI  XDR i 14 b ’ = S 7
ol60418  ICUL  XDR - . R48.2% 56.1%M57.5%, I TF AR ACRKP
20160422 ICU1 XDR 3G L I W IR fElG R &, Saidel-OdesZEBIHf 58 K ILCRKPEL
20160215 ICU2  XDR i 4 1 B CRKPJE G (1) 35 5 R I NAEICU L S & AE Be Y
20160305 ICU2  XDR Bt e BET, R 24 T 045 50 AR CRK PR e 5 J s
20160401 ICU2 XDR et b AARBTEASGIICRKPE . —IRFA. BEE.
PON0IST - ICUS PR i VBRI A, IR 2 B
0161002 ICULO XDR B e 73 R 21 oAt S Bl A 2 e A A U 1)
20160421  ICU2  XDR TR T Phlliz —, EHNZKER TRz %
20160411 ICUS  XDR iRk W & LRAT, FREE20165F /il 48 7 B 11 B B 2 2 1 2
20160913 ICU7  MDR it Hi % LI R B LR 2N 25 53 BRI BT, )
20160223 25 MDR i 4 b s r . 2658 REE i 245 28 43 S FH20154E 11 19.3% .
20160311 27 XDR A it 18.5% b T+2#24.2%. 23.1%. 20154 CHINET CRKPJ}y
2016011030 MDR L Hib 14.9%F113.9%, 20164 115.3%F119.2%, KEEmET4
e Eufj Zf; HPFEIACE . 20074, Lo B A
Sol61108 44 VDR _— . TR, FBECRKPES: T 1415 214 2k

filt, (HBRE TR, ZHCRKPX L2
R R G A 11290R(14%), 2016—20174FY W25 R34EmFFLL EAb, kB EERS B
BREH AL, BN 13448k(16%) 1603Fk(17%), ASETRERAT B SV E AmpCRE A 5 (R 75 B M T 245 2%
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(pan-drug resistant Klebsiella pneumoniae, PDRKPN)FET
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B L R I R IR, (B R e TR A T AR AR B Y
hv-KPN(hypervirulent Klebsiella pneumonia, hv-KPN) ] 3
BURERAMMABURAY, RG22 fThv-KPN & A i
&, —BUIEREMRIATIREL R NS —I

RFNMAEHRIE, CRKPERFEMAT EEAEICU.
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%=, JRHAEFZSMFHCU I B K AT S RA T
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I VA A BT 8 T T, (EAE X RS R
B EAT H AR M R A Jo] B 2 SR S AR 3R T
AR e EAEAAAE, T HENS R E AT ER
fils 78 0 7 A B IR B B BRI, 9 Dy AME R
KPNEGLI) B AL iRk A, T B & v & 0 R Re g 72
NICUJE B35 B R AR AT AT v 7E B IR

gi EpTIR, it 28 v R A DR R G O RGR B U AR
ST B IR PR, 2 2R E ), HFEPIE 2 E
MRS 24 B JUH O CRKP Ry e ft i 22 i 245 B AR HY
—IiEp 2, LR EREE, CRKPHILER
FRIAT, TRl Bl f e 8RR =
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