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Changes in antimicrobial resistance rates of Klebsiella pneumoniae in in-

tensive care unit and comparison between Chinese and foreign databases
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[Abstract] Objective To compare the detection rates and antimicrobial resistance rates of Klebsiella pneumoniae
(KP) between the intensive care unit of The First People’s Hospital of Changzhou (CZFPH-ICU) and the American
Medical Information Mart for Intensive Care-1V (MIMIC-[V ), as well as the changes in the antimicrobial resistance
rate of KP and detection rate of carbapenem-resistant KP (CRKP) in CZFPH-ICU. Methods Differences in speci-
men distribution and antimicrobial resistance rate of KP detected from CZFPH-ICU and MIMIC-IV from 2017 to
2019, as well as the changing trends of specimen distribution, antimicrobial resistance rate, detection rates of KP
and CRKP from different specimen sources in CZFPH-ICU from 2017 to 2023 were retrospectively analyzed. Results

A total of 2 434 strains of KP were detected in CZFPH-ICU from 2017 to 2019, mainly from sputum specimens. A
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total of 1 137 strains of KP were detected from MIMIC-]V database, mainly from urine specimens. Compared with
MIMIC-]V , KP detected from CZFPH-ICU showed higher resistance rate to commonly used antimicrobial agents. A
total of 4 874 strains of KP were detected from CZFPH-ICU from 2020 to 2023, mainly from sputum specimens.
The detection rates of CRKP from sputum, urine, drainage fluid and bile specimens decreased from 17.77% , 20.15%,
24.22% and 24.07% in 2017 = 2019 t0 12.99%, 13.56%, 13.63% and 8.00% in 2020 = 2023, respectively (all P<<
0. 05). The changing trend of resistance rate of KP isolated from CZFPH-ICU from 2017 to 2023 to commonly used
antimicrobial agents such as piperacillin/tazobactam, imipenem, and meropenem increased in 2017 — 2019, decreased
in 2020 — 2022, and slightly increased in 2023. In 2013, the resistance rates of KP isolated from CZFPH-ICU to
ceftazidime/avibactam, polycolistin B and tigacycline were 21.28%, 10.22% and 7.03% , respectively. Conclusion In
recent 7 years, resistance rate of KP from CZFPH-ICU showed a slow decline trend, but it was still higher than that
in foreign MIMIC-]\V database. Hospitals should strengthen various infection prevention and control measures to ef-
fectively control KP resistance and infection.

[Key words] Klebsiella pneumoniae; MIMIC-IV database; intensive care unit; specimen distribution; antimicro-

bial resistance change
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Table 1 Detection of CRKP from different specimen sources from CZFPH-ICU and MIMIC-V , 2017 — 2019
CZFPH-ICU MIMIC-V
A X P
KP ##t  CRKP Bt % (%) KP %t CRKP B3 Kl %Y%)
B 1300 231 17.77 74 0 0 15. 807 <0. 001
JR 268 54 20. 15 815 2 0. 25 162.943 <20. 001
A i U E R TR 63 16 25. 40 28 0 0 8. 628 0.003
4 1 204 30 14. 71 102 2 1. 96 11.796 <20. 001
5 223 54 24,22 22 0 0 6. 834 0. 008
e 194 25 12. 89 18 0 0 2. 630 0.105
N K 54 19 35.19 35 0 0 15. 657 <0. 001
At 54 13 24.07 12 0 0 7.877 0. 005
1ML 5 A R St 29 13 44,83 5 1 20 1.085 0.298
15 191 43 34y 11 3 27.27 3 0 0 1. 041 0.308
HoAth bR A 34 5 14.71 23 0 0 3.708 0. 054
S 2 434 463 19. 02 1137 5 0. 44 234,989 <C0. 001
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(P<C0.05) . R IR 5B AAH R4S b CRKP (1)
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13.56% .13.63%.8.00% (# P<C0.05), W 2,
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%2 20172023 4F CZFPH-ICU KP #5443 fii o CRKP #5: H 545 5 15 L
Table 2 Changes in the distribution of KP specimens and detection rates of CRKP from CZFPH-ICU, 2017 — 2023

20172019 4¢ 20202023 4f
B 2 S 15 e P
KP ##%  CRKP #k%t #HER0) KP #%k  CRKP #E¥t # s (%)
7% 1300 231 17.77 2 478 322 12.99 15.559 <<0. 001
JR 268 54 20. 15 627 85 13.56 6.220 0.013
3745 I UL R R 63 16 25. 40 372 86 23.12 0. 156 0. 693
4 Il 204 30 14.71 369 50 13.55 0. 146 0.702
IR 223 54 24,22 411 56 13. 63 11.306 <0. 001
e 194 25 12. 89 303 32 10. 56 0. 630 0. 427
T 4% 7~ 54 19 35.19 133 25 18. 80 5.733 0.167
JiERaR 54 13 24.07 75 6 8. 00 6. 459 0.011
155 S 45 AR 29 13 44.83 51 20 39.22 0. 240 0. 624
i B 5 W 11 3 27.27 31 2 6. 45 3.356 0.067
Ho Al bR A 34 5 14,71 24 5 20. 83 0.370 0.543
it 2 434 463 19. 02 4 874 689 14. 14 29. 184 <0. 001
%3 2017—2019 4F CZFPH-ICU MIMIC-IV ¥ 4 KP X} T 1 25 4 1 it 25 15 o
Table 3 Antimicrobial resistance of KP detected from CZFPH-ICU and MIMIC-]V, 2017 — 2019
CZFPH-ICU MIMIC- [V
B 2 7 p
A 0 Aok 5 [GECT S T A7) A 00 Aok i [ G B A7)
E0 Ny VA Gl 449 299 66. 59 1137 185 16. 27 385. 307 <0. 001
WR L 75 b/ il s 2L 3 456 271 59. 43 963 26 2.70 601. 795 <0. 001
Sk gk 5 14 10 71.43 97 14 14.43 23,452 <<0. 001
Sk 0 Ath g 456 259 56. 80 1137 99 8. 71 432. 037 <0. 001
kAl A 13 8 61.54 1137 119 10. 47 34.127 <<0. 001
Sk e fi 455 291 63.96 1137 89 7.83 563. 371 <0. 001
¥ T 333 178 53. 45 1137 5 0. 44 671. 566 <<0. 001
B oK | B2 455 193 42,42 62 3 4,84 32.736 <0. 001
KK % 456 263 57.68 1137 57 5.01 562. 791 <0. 001
DFTFS S 16 10 62. 50 1137 55 4,84 98. 618 <0. 001
E2NSRUY 438 283 64.61 1137 98 8. 62 541. 078 <<0. 001
52 5 Tk e Y D s 334 194 58. 08 1137 161 14. 16 272. 371 <0. 001

2.4 KP @& % 20172023 4 CZFPH- (3 P<<0.05), kAt g /B 4 © 30 4E R 8 S 1697
ICU 43 B 1Y KP X UR $ir 74 AR/t s 0 38 30 Jie 15 7 CRKP (52 Jr fitE R il 57, 2023 4 KP X H it 25 %2
XXM ER HAE R 25 R Z LG HER ik 21. 28 % . B A £ f £ i i K B X KP [ iiif
20172019 4E 2 B _F . 2020—2022 4F 3 B ZRAEAR R 10.22%.7.03% ., WL 4,

2023 AEWE A [T i 245 AR A R gt X
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Table 4 Changes in antimicrobial resistance rates of KP detected from CZFPH-ICU, 2017 — 2023
2017 4 2018 4 2019 4 2020 4 2021 4 2022 4 2023 4
LAY B OWA% RS WA% RN WMA% WA WA% RN WA% WA WAk WY wax ¥
BE D #HE D HE OH BKE o KB OO BB ) KB 0

FRTM/ T 525098 109 70.78 138 71.50 2 645 76 4318 73 33,18 143 55.86  -5.131  <0.001
WR 76/l e (2L 30 46 4259 100 64.52 125 6477 110 57.89 64 36,57 52 23,74 127 49.22 -5.230  <0.001
By 5 G bk / i A 4 R 47 43.32 92 6216 126 65.28 104 5474 68  38.64 52 23,64 128 50.00 -4.819  <0.001
PN 55 75.34 110 92.44 139 94,56 124 75.15 93 55.03 88 45,13 151 62,92 -9.052  <0.001
700 B 3 33.33 96 6194 127 65.80 116 60.73 71  40.11 63 28,64 129 50.19  -3.371  <0.001
Sk fwE I 50 46,30 108 70.59 136 70.47 76  73.08 4 3333 11 28,95 10 40.00 -1.834 0.067
LR 50 48,15 108 69.68 131 68.23 115 59.90 74 4253 64 2909 133 51,55  -5.557  <0.001
Sk At / P 4 2 4 - = = = = = = = = = 0 0 20 21,28 2.216 0.027
AR /A - - - - - - 41 4824 62 3875 52 28,89 119 51,97 1.314 0.189
AR 52 48,15 104 67.53 130 67.36 117 60.94 75 42,86 67 30.45 135 52,73  -4.929  <0.001
T e b 46 4259 92 59,74 120 61.86 96 50.53 55 3143 40 18,18 106 41.25  -6.543  <0.001
Sk 45 4,67 55 58.51 78 59.54 100 52.36 55 31,79 40 18.26 109 43.43  -4.535  <0.001

Bk 4 5714 3050000 - - 3203721 53 35.81 34 20.61 75 41.90 - -
fil ok 2 8§ 7.4 83 53.90 102 52.85 63 32.81 40 22,60 24 10.91 61  23.64  -5.852  <0.001
A% 50 4815 99 63.87 112 58.03 69 35.94 60 33.90 55 25.00 115 4457  -5.592  <0.001

LZHEZ 5 71,43 506250 - = 25 28,41 46 27.88 29 16,11 68 29.31 = =
15 % 56 5234 95 64,19 140 7254 124 66,31 75 43,10 75 34,09 101 39.45  -7.656  <0.001
HmH R - - = = = = 16 18.82 13 8.07 50 2.8 23 10.22 - 1.681 0.093
AHE 25 24,51 99 67.35 133 68.91 114 60.32 a1 23,70 34 16,19 65 28.51  -8.995  <0.001
ERRVE 47 4434 97 6299 129 7330 110 85.94 62  87.32 61 100 122 69.32 5.331  <0.001
FHYE 51 47.66 102 66.23 130 73.45 116 86.57 70 90.91 78 100 125 70.22 5,343 <0.001
REY R 44 4400 95 65.07 127 66.84 68 48,23 4 331 9 5.36 2 148 -15.537  <0.001
55T R 1 e 55 50,93 60 63.16 79 60.31 97 51,32 44 2716 55 30,22 106 45.49  —4.781  <0.001
LEHEB = = = = = = 17 65.38 14 4375 10 806 18  7.03 -8.646  <0.001
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IMP) il OXA-48 2 Tk 71 %5 M BF Coxacillinase-48-
type carbapenemases, OXA-48)M"  #E i [H , KPC-
2. KPC-12,IMP-4,IMP-8, OXA-1 1 OXA-47 ¥ 1%
1E T 075 B Mo Bl b KPC-2 2 3 80 KP X B 7 % M
Fehi b FE T 25 1 fcw LR Y, Aok CRKP
I AR AG: H 8 A AS [ 45 % B B & B T, ik 3 19. 9%,
H ICU fa 4% CRKP & th A4 B 2 & T35 il 9 55
R IR R T U R A

A5 % H 4 2017—2019 4 CZFPH-ICU
5 MIMIC-IV # KP #r A 73 4 o CRKP £ i 32 7]
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H AR A K CRKP, £ H K35 19, 02% , Hop
I 54 R CRKP Ky 23 5 . 3k 44,8300, il
MIMIC- IV Ht KP bR A 8 I8 3222 0 IR bR A UF IR
I K 1 A8 S48 AR i bn AS 55 % 1 5 Bk CRKP, K 32
A 0. 44 %, 3 B A% B0 1 s DR AT R 5 b 45 B
S VR e 1) A8 AR A IR LA B 8 T B AR 2D ML AN [
A, —WHFFERS KW, A4 H CRKP A H R
2006—2014 4F 5T B B J0 2 R R G,
20172023 4 CZFPH-ICU r CRKP #; H} 5 & 5
TR R AT R SR I X SR A
TREW R, CRKP £ CZFPH-ICU £ ) @ #2 1k
35 e [ 0 R i 2 W ) CCHINET) 42 38 A4 20 1 it
2R R I — B, F WL L AR+ 22 W A A B0 A B
WA T —ERBOR .

2017—2019 4 CZFPH-ICU #® % t s iy KP
X &SRB 259 1Y T 2 R W) s T MIMIC- IV ok
U5 1) KP, 7] fg 5 B2 B X 4 18 25 9 1) 3 25668 A AR
A LR LA G, 20172023 4F CZFPH-ICU 1,
RZHH R 250k KP i 25 2 19 48 b R 30n] 43y 3
AP B2 2017—2019 4F fif 25 3 £ 48 F+, 2020—
2022 AEFFZE T %, 2023 4 Fr B B A TR F] 2019
AR T 25 KO, BUIA SR8 R . XA
2020—2022 4F i 78 68 AR 0 1 Sk e R AT 1 ] 7™ A%
P18 R e s T e R A N 7 4 1Y) o B T A R0 52
T KP it 5P 0 KA Fn kA 5. 2023 4 KP X
PL I 25 W i 245 A i [l FHEATS 55 i 0 e v oSA —
FE 221 5 3% B X P 2 W) A B Y A AN )
41 (A B AT R 55 3 AR R I DA r e 2 0 B % e T A R
(hvKP) K 3 Z A0 200 . A3 T oKP i i 25 5%
K240 hvKP Xt B 24 1 2 3y o a7 (R
I 2 FRAL IR, i H i R R (A ) [ A — 0
WFFE B, AH 5 3% 0 B, O S R E
(9 ICU hvKP # = ¥ &, CZFPH-ICU KP %} i
WS T T 2 0 TR 2 T 2 3 s R T B O O B 1
P T R e ST A SRR R U A A R R
B (PCR) AN ¥ 25 . R, 43 8 bk gyrA Hil
parC A7 55 58 A8 X B8 N U B2 T 25 5% m g K.
2017—2023 4 CZFPH-ICU KP % ik 5 % M K ik
FH i 25 KA E L5 2023 4F CHINET 4 B i 24 W
M2k B —3, H 2023 4 CZFPH-ICU i & &5 28
P AE 2T 24 6 B IR A i 25 DA (3 20 04 22 A 1 B
B 23T DR IR AT BE 5 1% e TICU ik 2525 9 1 4 FH ARG
SR BRI T 25 48 AE DA B PR 24 i 7 2k S B
WA BE VR ARG . T AR BT BN BB AE R/

B P I iz 490 i) 9 AL A AE S BT BIE 2, AN 55 B R e/
AN EE X CRKP & 40 15 M %5 w2 LA KW i 55
R/ &k [ KPC 2 £ 159 CRKP B A R 471y
RN A PG X SR AT BB S R Ok CRKP &
PIRTT B £ . Sk A Ath g / ] 2 48 2 — o 1Y)
B PR JHe 28 470 26 3%/ 8- PN T g 40 1 390 F 2019 4R AE
HE BT IR YT KPC g b5 51 e 1 Je ik 2
AR EPY, SR, 2023 4E CZFPH-ICU KP %t
S 60 At B / B 4k 5 25 3R B3k 21 28 %6, 9T 3R
W1z P 25 )z (AR fff CRKP (1 fiif 245 5 [
blagpe K575, LIS N AS Wi B8 I i $T s 2590 . 75 .
CZFPH-ICU KP X} Z#i MR B it 255K 13. 47 %,
b F AR o ERAR B R S O T 24 A i
PR3z B Fi6 97 CRKP 4 7 K BRI P &,
B2 Z Wi a5 22 8] KPC 28 S 4K 3 A 5 i £ 35
PR L OB R R 2R A R B IR YT KPC 42
519 CRKP Jg& e 5 1w 5 B A W 7E b % . CZFPH-
ICU KP X 2 I 0 2K it 25 F 5 K. R 8.80% . #%
TR Z A IR TT 2 i 25 4 L BT S R E
FeIRY I fJm — B PR 22— AR AT H R B L 7R
1697 CRKP 5| i i ik e i) o iy 85 20 2 1) 1f. 245
Fa SR AR IR N BB 22—, JF
LT BEAE TR 3R 2 KP B9RGE 4 I R IR )T ok T
BT PRR  F 2  ESE R B ML-7 SRR AR AR
B IR 2R 0 £ R0 T LA G R IR R KPR
JERAPER Sy ik — AR L T M R S R

T X 37 B 1 TR 24 T A, ] 8 ] 22 H I 25
PAGHE W ICU B 45 N A2 0 e, 3% =
SH DX H TR BE i ICU CRKP @ #l s B Y R 4
14 JE i BB DA B 5 55 N DA 6 AT SRAE B IRl 23 BT
B, CRKP £ B3 i A 58 e = 55 N R TAE MR
Fith CRKP %, HAEEAEH . ik, 7684 82
B i Rk g 4 o AR AR L A0 1 h R REE R R AL
FE . FUA EIHAE . LW LEMmEELS S
o DX 0 1R B Ul T o 3 2 Rk g 4 ) T AR TE 4
Ho AT,

A FEAFFE — & W R B 1 26 i T MIMIC-
IV B P AT 2020 4F LS 808 - Tiif 24 %6 A8 1T 1 [
PRI A B A I 72 T 30T DU A 1) A8 Ak, X B R e AR
B SRR AT U [R) 5 SO 24P AR Tk A AR R A T
Xt b o HLUR 24 36245 5 (14 BIF 53 75 52 K 1 R A S8
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