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[Abstract] Objective To investigate the change in antimicrobial resistance of all Klebsiella spp. and Klebsiella
spp. isolated from pediatric patients in Hunan Province, provide evidence for rational use of antimicrobial agents in
the medical institutions in this area. Methods Data about Klebsiella spp. from Hunan Province Antimicrobial Re-
sistance Surveillance System in 2012 — 2021 were analyzed. and the results were judged according to M100 32nd edi-
tion standard of American Clinical and Laboratory Standards Institute (CLSD, WHONET 5. 6 software was used to
statistically analyze the results. Results A total of 361 539 Klebsiella spp. strains were isolated from hospitals in
Hunan Province Antimicrobial Resistance Surveillance System in 2012 — 2021, Klebsiella pneumoniae accounted for
86.7% , and strains were mainly from respiratory tract specimens (66.5%). The resistance rate of Klebsiella spp.
to imipenem and meropenem were about 10. 0% in 2015 — 2021. The resistance rate to tigecycline decreased., with a
resistance rate of 7. 1% in 2012 = 2013 and an annual average resistance rate <4. 0% in 2018 — 2021. The resistance
rate of bacteria to cefoperazone/sulbactam increased significantly in 2012 — 2021, with a rate of 13. 3% in 2020 —
2021. Carbapenems resistance rates of Klebsiella spp. from pediatric patients in 2015 = 2021 were 3.5% —8.6% ,
and the resistance rates to tigecycline were all <{3. 8% in 2012 —2021. The detection rates of carbapenem-resistant
Klebsiella spp. in newborns, children aged 29 days-14 years, adults and elderly patients in 2020 — 2021 were
4.7%, 3.9%, 9.5% and 10.2%, respectively. Conclusion The resistance rates of Klebsiella spp. to carbapene-
ms were low in 2012 — 2021, tigecycline-resistant strains have emerged, which should be paid attention to, antimi-
crobial agents should be used rationally to prevent and control the occurrence of healthcare-associated infection.

[Key words| Klebsiella spp.; Klebsiella pneumoniae; carbapenem resistance; antimicrobial resistance; survei-

llance; Hunan Province Antimicrobial Resistance Surveillance System

T A T TR A R 2R O T i PR R LA

i 98 S0 TR AR D 3 AT SR R T SR A AN 1

TR T g8 IS 8 L PR A SRR e I S L B
TR YA R IR YT 50 F 10 TR 40 B A R 1
FEZG Y. LA T Bk T R 28 5 N R A0 e
(CRO) R 38 21270 I e 3545t T A BILAS) 18T I 19
el 1 PN N BN N N o o= S e D RN
fir$ 245185 150, P RE A [7]  hy 2 4 180 pl 45 o R 111 B ) A4
i 247 1) Sk AR 25 195 0, A T A 2 9 LG P 4R 1
B AR - IR 2012—2021 4 11 9 44 2 1A Tif 24 1 )
P o T A 2 Y W T SRR A I

RAMEFIE

1.1 HIBRR SEHE 2012—2021 4F 1 5 45 4 3 it
24 W ) 28 A BN o ik T R s SIS 24 TR AR I A
it B T B 0 2 24 ) CRL G 0 e 35 1 L 95 8 % i AN JE ik
Brp) AT — 25 Wy i 25 0 TR RR . R SR A TR bR AR
bR B AR ST —RR A

1.2 HARFE  IHE K 7 04 T bk Ik 8 R
TP 245 W Fh 2 2 18 4 1) 40 1 Tid 25 Wa T ) (CARSS)
HAR T AT L 24 0 0 25 R e R S [ I O S 56



o [ R i e 2024 4F 4 155 23 %55 4 ] Chin J Infect Control Vol 23 No 4 Apr 2024 . 423 .

EIRUEAL P4 (Clinical &. Laboratory Standards Insti-
tute, CLSDHfEF 19 $T fo 4= ¥ 25 ¥y B0 v ik 6 $hU AT
PR 2022 4F B CMI100 55 32 JO #EA47 F . 3L
rh Sk AR i /BT T 2 TG 24 0 R AT R, S ISk AR
i 7 0T AR A 3R T S [ 2
&P 5 (Food and Drug Administration, FDA) #E7F
P E" . ZRE R B S % W 2 SO 5 bR E &
514> (European Committee on Antimicrobial Sus-
ceptibility Testing, EUCAST) #f #% 9 37 5. J
Hog AR JL(<<28 &) L (29 d~14 &) A (15~
65 %) EHF N (65 ) KL I CARSS RRHER] 5> .
1.3 sitadr BARGr#r i A WHONET 5. 6
AT SPSS 27. 0 GE i B %) s w47 e vt o0 A
PLP<0.05 HERAGIHHEX.

2 H#R

2.1 mARET AEARR 20122021 F4L45
B3 361 539 Bk 5w T A 1A JE 40 T il R v A B
313 534 Bk ({5 86. 720 . 4 35 fili & 7o 1A B il 98 W
Fofr i 9 5 B A1 BT o T 285 NI o R il 9% 0 TR A1 B R B
AP S R A T A T (26 567 £ (5 7.3%0)
FEIR TR AT (21 216 Bk . (5 5. 9%0)  Hofth 78 T A B
J& AR R %5 8 B FP R 222 Bk, o 0. 12%0) . Bk L
o U5 5 B R AR 5 309 BR (i 1.520)  JLE R
oK U8 5 TE AN T R 40T 45 455 BR (A 12.620) AR
HoRVE ST T B AN 152 374 Bk (5 42.1%) , B 4E
FEEORVE T T AT R AN TR 146 994 Bk (15 40.7%0) , K
SEEERE B R E N 3. 1% (11 407 B ; kA 28
e I (66. 5 %0)  FLU R PR (10,590 e Fl 43
WA (8.3 %60 ML (5. 4 %) . Ho I bR A 43 B B AR
2012 4EHY 469 #k (15 3. 5%0) B T+ F) 2021 4E 1y
3233 k(5 6.0%),

2.2 AEMABRWMAGBER SEAEEN
PRV Bl T 55 0 2 24 0 1Y) i 24 A 6 AR . 2015—
2021 AF X Jie B R SE B By TR 25 %0 8. 200~
10. 3% 520122013 4 X% 8 in 38 K 1 it 25 R fe

(7.1%),2016—2021 4E fif 25§ % ¥ <<5% ; 2012—
2021 4 53 5 10 1 8 40 6 IR R R R YT 25 R
14, 4% ~20.1%,2020—2021 4 %f P& K 5 Z W Tif 24
FEAK (14,4260 520122021 47 % 3k 4 UR i / &7 &
i 25 R4 B E T, B 2012—2013 4R 4. 8% |
TFZE 20202021 4219 13.3% . W 1,

23 LERE B AT MR BmA S BER
JL 2 F85 43 B 110 5 7 AE TR 20 AR 0 B 3R Y T 25
RRAK2012—2013 45K H B N 28 2K i 245 1) TR
PR 520142015 4 X5 B2 I B0 2 (W T 25 R 3. 8%,
2016—2021 4P Hi 25 S I8 F HARF 0 (35 <72, 0005
20122021 4EXF 55 = A Sk fL 7 2 1 it 25 28 K e L X
S A0 Ath BE A Sk A6 it B B9 i 25 2% 2012-—2013 443 5]
g 35. 7% .57. 3% ,2020—2021 4E 43 5 Ky 16. 7%
28. 5 %0 5 X 3k AR R /&7 B 2H (1 i 25 SR B (4. 3% ~
9. 0% s Xk 5 B M 2 25 9 1A T 24 3R 41K (34 <<10 260
2015 4R . i By m A58 2 85 R R 2 3 40 )
7.0% 7. 7% . 20202021 4 XJ 3 Bl 25 4y ) Tt 25 <
A% 9k 3.5%.3. 6% 32012—2021 4F L # B F
43 B 1 v T E DA J A D R 2 A B 3R T 25 B A 5 00
Ao R PR 5 R i 245 3 B T B, 20202021
AR 2523850 8. 176520122021 4F 41 1§ X 52 7 it Jie
FE I I ) T 24 55 B B 5, 20122013 4F i 25 R
7 38. 8% ,2020—2021 4F Hiifif 25 % B A% Ry 22. 1%,
W2,

2.4 AEMAEmANEREGFET R
—HH L 20152021 4E X 58 5 A B Al B [ B
HEAT Ve K5 v R0 55 0 555 i R D 245 400 1) 24 RS DN A5 A
SR gy g W e K R a6 2 R R AR 13 097
B 220152021 42X W 24 1) 157 it 245 19 1 AR A4 1 e
F=>80 Y0 o Xof .l K5 1 i 247 (L% 56 25 B e SRR 199 1A vk
FABL A 3.1 26 ~8. 6 0 5 % i 15 o AU AR X 56 2 45
R 25 1Y T #k 2015 4F F B 4255 (i 16, 5%0),
2018—2019 AR (2. 9%),2015—2021 4E W i
55 R0 92 B X5 R AN TR g 25 40 5 0 R L L 25 R 4
HeE R X (57 =339.9, P<<0.001), W3 3.



o 424 . R I 2 2024 4F 4 H 55 23 %55 4 4] Chin J Infect Control Vol 23 No 4 Apr 2024

1 2012—2021 47 3] pig 44 4H DA T 245 1 D00 0 g 2R 110 T ) 00 AT 1) 285 e 2 2R
Table 1 Antimicrobial susceptibility testing results of Klebsiella spp. . Hunan Province Antimicrobial Resistance Surveillance

System, 2012 — 2021
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Table 2 Antimicrobial susceptibility testing results of Klebsiella spp. from pediatric patients, Hunan Province Antimicrobial

Resistance Surveillance System, 2012 — 2021
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Table 3 Consistency of resistance of Klebsiella spp. to imipenem and meropenem. Hunan Province Antimicrobial Resistance

Surveillance System, 2014 — 2021
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Table 4  Detection of carbapenem-resistant organisms in patients in different age groups. Hunan Province Antimicrobial
Resistance Surveillance System, 2015 — 2021
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