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Change in clinical distribution and antimicrobial resistance of 10 075

strains of Klebsiella pneumoniae from 2009 to 2018
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partment o f Microbiology Laboratory, The Second Xiangya Hospital of Central South Univer-
sity s Changsha 410011, China)

[Abstract] Objective To investigate the change in clinical distribution and antimicrobial resistance of Klebsiella
pneumoniae (KP), and provide evidence for KP infection control and treatment. Methods 10 075 strains of KP iso-
lated from a hospital from 2009 to 2018 were analyzed retrospectively, constituent of KP in different years, different
departments and different infection sites were compared, changing trend of resistance of KP was analyzed. Results

KP mainly isolated from sputum specimens, which was the main pathogen of liver abscess and the most isolated
pathogen from department of neonatology. Isolation rate of KP increased from 8. 0% in 2009 to 13. 8% in 2018,
showing an upward trend year by year (sz,ml =389.9, P<C0.001). Resistance rates of KP to imipenem and mero-
penem increased from 0. 6% and 1.5% to 34. 4% and 32. 8% respectively during 10 years; isolation rates of ESBLs-
producing KP increased from 18.8% to 62.6%. KP isolated from general intensive care unit(ICU) and department
of neurology showed the highest resistance rate to imipenem, rising from 1. 9% and 0 to 63.7% and 52. 9% respec-
tively, antimicrobial resistance rates of KP from blood, sputum, urine, and abdominal drainage increased to from 0,
1%, 0, and 0 to 29.3%, 26. 6%, 34.0% , and 22. 9% respectively. Conclusion The isolation rate and antimicrobi-
al resistance rate of KP showed a continuous upward trend during 10 years, isolation rate of CRKP also showed a

continuous upward trend, there were differences among different departments and different infection sites.

[Wefs BHI] 2019-04-25
[EHBA] BKEHE1980 =), % UK I m A KW A3 T A g, 3228 A I B SRR e 5 I T 52
[lfE1EH] #EE E-mail: 657321390@qq. com



] R e P Al 2k 2019 45 6 A5 18 #% 6 ] Chin J Infect Control Vol 18 No 6 Jun 2019 « 547

[Key words |

microbial

fifi % 7 FH A (Klebsiella pneumoniae , KP) &
— Bl PR E UL 2 B O . 2017 4E 4
CHINET i 25 Wi &4 won . KP 5 K ¥ 4 i
{860 & AN Sl AT AL I PR b LSO R R = AL, W
FE R B BB YA 25 W0 0 Tz N KP i 2 R
PR A H 30 5 BN W b T A e BE AR X KP
7 AR 1) B 77 2 0 28, LT 24 TR ik —— T B 7 2
2k KP(CRKP) #y & Qe 2 4F b Tt HAR OC
JAAE FE IO - A K B Y e BOPE 3™ gl R E
4 2B 3 e FIAE A OF 28 RIG 7 i ok T B R PR
EolEE AN E I R EA .

KP it 25 1 748 5F . A 6] X8 A7 78 B Ky 22
Spbred s R 22 S 0 DR AT R S A I b s LA [ 2%
S BEBE AR B2 12068 B L R BRI 22 e A R
A RE 5 BE A 1 4 T7 2 15% LA K T T 24 ) 1 S B AR iy
WERRAK., B, F 985 E X KP &l 2 H
T 245 05 J2 » LA SN [) R 238 45 ) 7 Al BEAHE 7T B 4 3
Rz Hb DXl RATC B 245 W) O 1T L 5 B SRR 9T A
KRG PR Y . M Ah A ¢ KP K M 38 S H i 24
PR o ] P AR T P SCHE e A e 0 I ] 22 A TR L 5 4R
FeAa s SEA I [] A S0 3 A AH N AN R . AR ESE B AR
[ Jost P 8 FHE B 2009 4E 1 ] —2018 4F 12 [ ik +
il R b KP A AH OGS A e, 3R 3 H AR [R] I IR
b= Z 8] AN [R] SR Y F A 22 8] 14 43 A LA o BIF 58 LT
T 24 W 2495 A2 Ak, Ol G 3t T S B BT A X
KP Jg& g K TR 25728 40 i LT T Skt

1 #BRERFE

L1 BAAKRFENRR HETHFEERS.IK
£ 2009 4F 1 H 2018 4F 12 H % ki ir A I PR 40 i
BEFRAR A B DA A T B SR B M AR A v ik e KP
PrAS, HEBR 5 42 26 K 7 (] — HB 8 2 R R 35 55 A
Ii) PR - SR — R A B - L3545 KP 10 075 #k.
1.2 mE%Efbiin ik e g
Rz 3412k PHOENIX (€ [F BD 24w 4 77) 4 A 3l
AT R G ORI R BN E kIR
il / 7 T 3H LSk 6w bk 1) 25 Pl 3Rk ] K-B 48 7 9
BRI E o 25 SO I BRAE AT s H E AR S B R
I R 328 56 5 bR AL Ph 2 (CLSD M100-S247

1.3 %tk RN H WHNET 5.6 #&
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AT et B SPSS 19. 0 %R {1 #E 47 504 43 97
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£ 1 2009—2018 4E KP # 150t
Table 1 Isolation of KP from 2009 to 2018

AR SRR KP # %1 2 ()
2009 6 662 533 8.0
2010 6 488 545 8. 4
2011 8 643 752 8.7
2012 9 354 739 7.9
2013 9 582 757 7.9
2014 9 118 775 8.5
2015 11 667 1120 9.6
2016 12 773 1520 11.9
2017 12 214 1478 12.1
2018 13 449 1 856 13.8
At 99 950 10 075 10.1

2.2 ARARBHA  KP LURIRAK R Z .,
K6 274 Bk L HK WAL PR ISR 51 BAR AR S 43 5
K th 919,765,462 Bk, e ik 25 50 v KP A 2%
Fe i (38.9%0) o i B E 43 A rhobi A= JLBHRS 40 14
JE B A KPP, 7 B R R AR E 36, 1%,
Kl KP #2219 B % KKl # 28 8 BE (977 Bk
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8. 8%0) M AMEE (804 ¥k . 8. 0%0) L M & AMR (798 Fk
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Table 2 Distribution of specimen sources and departments

of KP from 2009 to 2018

£ 3 2009—2018 4F KP 7= ESBLs 1 i i & M K P £
DA A A L A T
Table 3 Isolaion of ESBLs-producing and carbapenem-

resistant KP from 2009 to 2018

ESBLs 4G il CRKP #; ]

FR W i RER RN Rl
W MR (% % MM OO

S KRB KP#R%  RKhi® Wl
(n=99 950) (2=10075) (%) %)
PRA
A 39 443 6274 15.9 62.3
I 9 893 919 9.3 9.1
JR 10 452 765 7.3 7.6
62 fs 5 1 i vk 4395 462 10.5 4.6
vt 1360 193 14.2 1.9
BTG 43 9 1067 145 13.6 1.4
AT e Bk 252 o) 306 119 38.9 1.2
GIRZIN T 7 885 91 1.2 0.9
i Y 638 40 6.3 0.4
i) e AR 127 14 11.0 0.1
EERTIY TN 24 384 1053 4.3 10.5
=
2 R 6 815 977 14.3 9.7
#:4y ICU 9 506 896 9.4 8.9
EAER 6 805 885 13.0 8.8
5@ SR 6 228 804 12.9 8.0
FUEZT 4795 798 16. 6 7.9
W% 4 R 8 360 698 8.3 6.9
BiAE LR 1 541 556 36. 1 5.5
W IR AR 4 746 360 7.6 3.6
5 AR 2 780 291 10.5 2.9
Jig 51k 4023 308 7.7 3.0
1% N FE 1900 260 13.7 2.6
JLE 2113 322 15.2 3.2
J Z R 2 350 290 12.3 2.9
HAFL = 37 988 2 630 6.9 26. 1

2009 533 100 18.8 533 3 0.6
2010 545 57 10. 5 545 9 1.7
2011 752 63 8. 4 752 6 0.8
2012 739 42 5.7 739 22 3.0
2013 740 228 30.8 757 19 2.5
2014 576 286 49.7 597 50 8. 4
2015 1110 620 55.9 1125 133 11.8
2016 1473 882 59.9 1519 377 24.8
2017 1 449 792 54.7 1477 405 27. 4
2018 1753 1097 62.6 1 824 627 34. 4
i 9670 4167 43.1 9868 1651 16.7
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R4 20092018 4 KP X FIH0 0 259 Wi 253 (%)

Table 4 Resistance rates of KP to commonly used antimicrobial agents from 2009 to 2018 (%)

PIP 6.6 11.6 13.8 12.0 31.4 48.2 55.0 57.9 52.8 61.5 1320.0 <€0.001

AMC 28.3 32.0 23.5 23.3 25.1 21.3 29. 4 34.6 34.1 44.5 129.0  <<0.001

CTX 12. 4 13.6 10.0 10.3 29.1 43.8 50.7 55.1 49. 4 55.7 1171.0  <€0.001

CAZ 7.7 9.9 7.6 8.3 22.9 26.9 38.8 43.9 40.3 47.7 984.3  <<0.001

CSL 3.5 11.3 5.6 20.0 27.7 36.2 32.5 70.0 68.9 52.9 308.5  <<0.001

ATM 9.9 8.8 7.1 8.1 25.2 32.1 42.5 48.3 43.5 51.4 1123.5  <€0.001

MEM 1.5 0.0 0.0 5.2 4.5 8.7 11.9 23.6 25.7 32.8 413.6  <<0.001

TCY 56.0 53.9 39.3 44.3 38.3 41.3 47.9 43.4 43.8 53.4 8.1 0. 004

LVX 16. 4 19.7 15.7 13.6 16.8 17.7 28.2 34.6 29.5 38.4 303.3 <<0.001

SXT 39.2 47.3 37.8 39.9 32.6 37.8 43.5 40.8 38.2 45.6 5.4 0. 020

PIP: WR 2 P4 bk s SAM : W PY AR/ &F L IH s AMC . B 52 P4 A/ 5 437 48 12 5 CZO - Sk fL M bk s CTX: Sk 0 15 3 CXM: Sk fB 1R 37 s CAZ: Sk /8 Ml IE 5
FEP. 3L AMENIG ; CSL: SkARURMER /&7 £ 31 ; CFX: e 875 775 ATM. %0l B 5 IPM O Ji% 55 B s MEM.: 2% 2 3 6 s AMK BTk R &5 TCY . U 3R 3%
TGC: & MPH R s LVX. A E P 2 5 CIP BN Vb AL 5 SXT: & 77 i i Y %

£S5 20092018 4EFR AR KP A} 0 Mk w1 25 5 19 48 3F ()

Table 5 Change in imipenem resistance rates of KP in partial departments from 2009 to 2018( %)

2009 1.9(1/52) 0.0¢0/43) 0.0¢0/16) 0.0¢0/102) 0.0¢0/61) 2.9(1/34) 0.0¢0/17) 0.0 1. 000

2011 0.0¢0/61) 0.0¢0/39) 0.000/25) 0.000/64) 0.9(1/109 1.8(1/56) 2.3(1/44) 3.6 0.729

2013 6.0(5/84) 0.0¢0/39) 6.3(2/32) 0.0¢0/60) 2.2(2/89) 13.3(8/60) 2.1C1/47) 18.5 0. 005

2015 11.1¢10/90)  15.2(12/79) 4.6(7/153) 7.2(5/69) 3.9(3/77) 30.0(21/70)  14.3(10/70)  38.8 <C0.001

2017 63.8(88/138) 29.3(39/133) 21.0(38/181) 17.8(19/107) 14.3(13/91)  70.7(42/57) 15.9(13/82) 161.5 <C0.001

X s 249.6 64. 4 122.3 106.7 47.5 100. 8 39.9
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F 6 2009—2018 4 HF A bR A K IR 1 KP G} W i B ma i 25 3£ 19 48 58 (00)
Table 6 Change in imipenem resistance rates of KP from partial specimens from 2009 to 2018( %)
Ay R Iff. IR M B 5 1 it vk 1 P
2009 1.0(3/311) 0.000/30) 0.000/11) 0.000/2) 0.8 0.936
2010 1.4(5/357) 0.000/29) 0.0C0/7) 0.0C0/7) 1.2 0. 766
2011 0.6(3/463) 0.000/38) 0.000/18) 0.000/27) 0.9 0.910
2012 2.6(10/384) 7.506/80) 6.7(3/45) 0.000/28) 6.9 0.073
2013 2.4(10/420) 2.3(2/87) 4.7(2/43) 5.6(2/36) 1.6 0. 586
2014 11.6(51/439) 19. 0(20/105) 2.0C1/51) 5.9(2/34) 12.9 0.011
2015 11.6(79/682) 8.8(7/80) 10.7(11/103) 3.9(2/51) 4.3 0.347
2016 25. 4(240/946) 34, 4(54/157) 11.2(11/98) 10. 4(5/48) 25.2 0. 000
2017 31.5(281/892) 23.8(31/130) 29.1(44/151) 20.4(10/49) 5.8 0. 138
2018 26.6(210/790) 29, 3(44/150) 34.00(69/203) 22.9(16/70) 5.3 0. 147
s 516.6 62.6 52.9 23.2
P <C0. 001 <20. 001 <20. 001 <C0. 001
EFEE CRKP Kt A2 W8 . T B 5 A8 3 0 1
3 itig RN L AN N B NN el AL I RSNV E A
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A P TR R A 5 BOE A TR 1 KPR R BG4 L 5
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IR bR 0 AR AVEBRAE o AR5 o S I i 25 )
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S I T T G e ) 2 0 T L A DG Sk
5,
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YL BRI A B 45 3 45 AH OC R AR 1), X I £ HE it
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KP X 50 JHe 15 7 19 T 245 556 B & F e

20172018 4EL54 ICU Xk &M K2
Tiif 25 2% B S 8 T () 4 B3 4 e OF- 34 it 2 %, e N R

LR A e,

S R . 20092018 4F KP %tk £ %1 B-
NI R R Be A= R i 245 8 2B AF B Y JE R X
o DA Sk 0L 7T 2R 1) T 24 38 B B 8, v SRSk A
el . KP X ik 5 25 0 2850 A2 R 09 T 24 24 1
AR T T A A X I B T R TR 25 3R 0. 6%
TR 34300 X BB KM I 25 R 1. 5% BT
% 32.7%., 2005—2017 44 CHINET 4il 1% ifi 24
W) g s T K R s . KP Xk 35 B2 8 e R e B R
fiif 245 2% ¥ By 2005 41 3% 43 H 1T E 2017 411
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