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The epidemiology and antibiotic resistance of carbapenem-resistant Klebsiella
pneumoniae in a hospital from 2012 to 2017
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Abstract Objective To investigate the prevalence, distribution characteristics, and antibiotic resistance
of carbapenem-resistant Klebsiella pneumoniae (CRKP) in a tertiary hospital from 2012 to 2017. Methods We
extracted the data of Klebsiella pneumoniae isolates from inpatients from January 2012 to December 2017,
carbapenem resistance was defined in accordance with the Clinical and Laboratory Standards Institute Guidelines.
Antibiotic consumption data in the same period were expressed as the defined daily doses per 100 bed-days. SPSS
11.5 was used for statistic studies. Results Totally 280 CRKP isolates were found, showing an upward annual CRKP
trends from 2012 to 2017 with the peak in 2016. The CRKP strains isolated from patients admitted to the intensive
care unit were obviously higher than those from other wards. The consumption of third-generation cephalosprins,
combinations of penicillins and carbapenem showed a significant correlation with the occurrence of CRKP (P<0.05).
Over 90% CRKP strains were resistant to almost all anti-Gram negative bacterial antibiotics. Conclusion Incidence
of CRKP was high in this hospital, which showed multidrug-resistance and might be correlated with the usage of
broad-spectrum beta-lactam antibiotics and carbapenem and staying in the intensive care unit. The management
strategy should be enhanced to reduce dissemination and prevalence of drug-resistant bacteria.
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i % 5 5 18 ®# (Klebsiella pneumoniae, KP) &
I PR i WL PR 2% AR BOW B 2 —, 2 51 B e B G 1
HERR W TFER, FEERSEHEEIEAY T
T3z R, T Bk 5 5 M il 98 v B A & (carbapenem-
resistant Klebsiella pneumoniae, CRKP) £ 4= tH: 535 H
W Z R, OO PTG BT (1 5 g 12 3R
CHINET %4 {7~ ,» CRKP £ H % M 2005 £E11 2.9%
EFEE 2014 FE 1) 13.4%0, HAFTEHMIRZE JPE, AR
i IX ) R A R AR, T G R X Rk A R A e e
EH T 4 B 24 1 A7 AE s 1 22 5, AR HBIX AN [R]
= Bt 73 55 1T 40 B R B R 25 0 D i 24 1 AN TR o AR SR
HBE 2012—2017 4E ) CRKP JAT S A i K&
M 2 PEEAT IR, DUAIRIR & B 24t 2% .
1 BRERE
11 HH S E R GG R

PR SRR T RE A B A B R 2012 FF 1 H —
2017 4F 12 A K50 R B % (0 o, S B R — B 3
() E S B bR, A v B E B B % 8 R A VITEK-2
Compact 4= H AN R 40, 25805 K H MIC 2%,
2 e PR AN SI2 56 =5 b5 A 46 B 2 (CLSI)2012—2017 4 AH
KA B bn HE AR A IS4 8, KPR i 35w Bl 6 %7
B A — 25t 245 B4 5 2 CRKP.
1.2 HUH 259 Fl 25 448

KR T R AR B, FRE Hifl & (defined daily
dose, DDD) &k #i8 WHO #L 72 [ 75, L\ DDD/100 A
RERTUE AW S8 . AT I IR 550 28
PUBE 259 6045 W 5 RS B 5
1.3 Gt

i H SPSS 11.5 BTG, FAEAT ¢ &
55 F1 Spearman AHXVESNHT, P<0.05 NZEFA Gt
2 &
2.1 CRKP i i} F oy 4 /7 & it

6 A Lk 1911 BRI 48 T TR A B, 280 Bk A
CRKP. CRKP # % i 2012 1 0.4% &5 L=
2017 1 29.5%, WEAE H LTE 2016 R 1 31.3% . SR80,
5 2012 4F A 6, 2015 4 (?=18.195, P=0). 2016
(3=99.322, P=0). 2017 £F (x>=96.606, P=0)CRKP 14 i
R RGN, WER 1.
2.2 CRKP AR A4

280 #k CRKP H1, #i KL ok B ARA (135 #,
5 48.2%), FANIMARAS (38 Bk, 13.6%)~ JRFRAS (32 ¥k,
11.4%)~ 51 (318K 11.1%), 155 1 43369 (24 ¥k » 8.6%)

1 2012—2017 4F CRKP i H Rk #E
Tab. 1 Trend of annual CRKP isolation from 2012 to 2017

CRKP 4 %K
R nl ¥k KP/ ¥k CRKP/ ¥
/%

2012 2337 275 1 0.4
2013 2172 264 2 0.7
2014 2304 258 5 1.9
2015 2513 285 21 74"
2016 2474 361 113 313"
2017 2937 468 138 29.5"

VY7 FRoR5 2012 SEMIEL, P<0.05
MR (15 ¥k, 5.4%) FIHAFRAS (5 Bk, 1.8%).

2.3 CRKP By #HZ oA

1911 ¥k KP 7, 508 PR H HAE 5 b5 (ICU),
W H B M 25 161 #k, CRKP 70 B % 31.7%;
1403 % >k H E ICU, Bk & & M W 25 24 119 #%,
CRKP )73 B % 8.5%, ICU M B2 & T4k
ICU(3>=160.680, P=0). CRKP # ! ¥ 7E 10 £k LA L1
BIEAFEIMEICU23 #K, 1 43.9%) WEFHICU(37 ¥k,
5 13.2%) FEIR Y BE (24 Bk, 15 8.6%) M AR (23 #E,
17 8.2%) HIEANEF (14 Bk, 15 5.0%) WAIRAME} (11 £k,
5 3.9%) FIZAFEFR (10 Bk, 3.6%)-
24 CRKP i &5 51# 254 F & oAl <t

DL 45 g I [a] (A1 B, 29 S0l % e A 245 470 Ak FH 245
EAEEEATEZHEEIIE A EES
CPKP £ tH Z AT A R 40 B, 45 3 CRKP 1At %
HkEEmE. BEACKHE R B R L
FE J5 70 B IR R ) IE AR G, T 5 e i 2K
REENE R A PUE Y ) B 2R TE R (KR 2).
2.5 R TEAE R R EZ T IUE 25 4
%

S5 R BV, CRKP HRX LB 2RI, v v
K. RFERE. FERE IR0 2530 i
90%, We EHEE I 25 M 75%, B H
fif 245, 1M E CRKP #0) K 2 BB, BT
SLATHAA Ah, 2GR T 30%( 3K 3).
3 g

H 2011 4 CRKP 7E R E H R RIE LK, ZILKE
g PR, RO E RN E A —.
ALERTEIR, 64K, ZBt CRKP £ H & 4FE 7t
F 2016 IR LK) 30%, T F Y CHINET [
15.4%~17.9%"%) FI - TR H 55 © R IE 1 19.5%, H#hik
7 R ) 30.1% AL, Ui BT ZBE CRKP ) _F 7+
PECRW, LG]SR
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2 CRKP kth R 58 i = BIEE A 2 A Gt
Tab. 2 The relationship of CRKP isolation with the anti-Gram-negative bacterial antibiotics
- CRKP/% _ i ﬁg (DDDs/liO AR)
SR RIS BFERFXEWNN EEAKEER BEEME M=
2012 b3 0.75 0.8 3.41 3.18 4.3 1.86 36.18
2012 A4 0 0.59 4.49 4.26 4.21 2.36 40.61
2013 R4 0.83 0.38 4.86 4.57 4.02 2.67 38.30
2013 FAR 0.69 0.41 4.77 4.56 3.94 2.24 37.52
2014 Fa4F 1.77 0.48 5.02 4.85 4.84 2.95 40.59
2014 T4 2.07 0.52 4.63 4.7 4.68 2.94 38.99
2015 R 3A4F 5.47 0.4 4.48 4.87 426 3.06 38.07
2015 F4F 8.92 0.76 4.75 4.78 4.41 3.19 39.17
2016 | A4F 38.42 0.43 4.72 5.14 4.49 3.22 40.1
2016 FRAFE 24.46 0.74 4.52 4.76 4.44 3.2 38.6
2017 bApA 29.86 0.53 4.42 5.92 5.61 3.69 39.96
2017 TP 29.18 0.64 4.57 6 6.54 3.79 39.41
Spearman £ %{ 0.105 0.126 0.867 0.706 0.937 0.28
P 0.746 0.697 0 0 0 0.379
k3 il ve AR O R B 22 I T B 25 W R 24
Tab. 3 Resistance rates of CRKP to anti-Gram-negative bacterial antibiotics
F— CRKP # 4k CRKP #
n fiif T2 /% n fiif 24 i 252 /%
kAt R 280 276 98.6 1631 517 31.7
ke 273 278 98.2 1631 282 17.3
KA 5 267 278 96 1633 176 10.8
V=R R 264 278 95 1633 359 22
KR 256 278 92.1 1633 303 18.6
DA 280 276 98.6 1631 0 0
EX 2 279 273 97.8 1631 0 0
R U AR / =M R 265 276 96 1632 65 4
JRRER 240 278 86.3 1633 381 233
R KR 2 216 278 77.7 1633 99 6.1

PR 25532 CRKP RAMfER R & B9, A
KIN CRKP 7£ ICU 73 B 3 B i T8 08 5, X
5T ICU I B3 Rl B & X S fE G TR 3R K
CRKP &% 43 & H ICU AW X, W18 42955 X AT 4b
FHg X &5 U100 AT F AR I, B ICU A, RFIHG 5
AR D5 12 AR 99 b B A Y CRKP. $27% CRKP
(93 A AT R EME, RiXF CRKP [ R I E4T 2047
DLUREUA 774 it g AT B 2 o

VLR V) R 852 2 BN 24 W K B — AN EER
FERHZ . ATFIEE 6 W RIL, CRKP 145
HEREERMTIELMAERE, MEERENTER
Pty 00 1) 550 2 5 o 0 ) FH = B R AR O, (ER R
Pl CRKP 43 85 2 5 G e Hl 17 SR g nde v [ 285 2 1] (1)
M. AR 494 5 CRKP & AE ¢ Rt

T BEPREBONER, BEETHBEEMIE KK,
FERESE . PUBRRIRTE HRE. kR R R
FHAHIIE S CPKP HYEHL / e A K 12, (Hlfy
WFFLAR B US) JE T 2R 55 CRKP A A B0 R A
AT NS R B 2548 AN 2 CRKP RS 1 fa
K. b1 T B E3RIE 2 MO R 010 BERE 7T, W&
[AIRLHE, DN B, X PR 2 AR5 CRKP
R 5 EERHURRA I 8] (AT 72 A o

T B3k 7 85 M S i ¢ o AE 1A 20 20 90 AR
LSRR 7E 5 A SR R R A
e it 98 5 7R A TR N Tk T R 0 S 249 1Y e EE AL,
R KRR T B MS. BERER. kERRL
FAIR B- PBERE, T ELIE 1 DL 45 e v
RN / B S REH SR A 25 2L D 171 Rt S R B
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