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Antimicrobial resistance of bacteria from bile. surveillance report from
China Antimicrobial Resistance Surveillance System, 2020—2024

China Antimicrobial Resistance Surveillance System

[Abstract] Objective To understand the distribution and antimicrobial resistance of bacteria isolated from bile
specimens in China in 2020 — 2024, and provide reference for clinical anti-infection treatment and rational antimicro-
bial use. Methods All data were collected from bacteria isolated from bile and antimicrobial susceptibility testing
results reported by member units of China Antimicrobial Resistance Surveillance System (CARSS) in 2020 — 2024,
Only the first strain of each patient was included. Constituent ratios and changing trends of antimicrobial resistance
rates of bacterial strains were analyzed by Mantel-Haenszel y* test. Results From 2020 to 2024, a total of 407 605
bacterial strains were included in the analysis. The top 4 isolated bacteria were Escherichia coli, Klebsiella pneu-
moniae » Enterococcus faecium ., and Enterococcus faecalis. Trend analysis showed that the detection rate of Kleb-
siella pneumoniae was on the rise (P<C0.01), while those of Enterococcus faecium and Enterococcus faecalis were
on the decline (both P<C0. 05). Antimicrobial susceptibility testing results showed that the resistance rates of major
Gram-negative bacteria to piperacillin/tazobactam were generally on the rise. with that of Escherichia coli increasing
from 8.7% to 14.3%. Detection rate of vancomycin-resistant Enterococcus faecium (VREM) increased from 0. 4 %
to 1. 7%, and that of carbapenem-resistant Escherichia coli (CRECO) increased from 2.3% to 2.6%. The resis-
tance rates of major pathogenic bacteria to most third-generation cephalosporins presented decreasing trends, and
the resistance rate of Escherichia coli to ceftazidime decreased from 34.2% to 29.8%. Compared with the overall

data nationwide (taking 2023 as an example) , the detection rates of CRECO and carbapenem-resistant Pseudomonas
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aeruginosa (CRPAE) from bile specimens were higher (2. 4% vs 1.7%, 25.6% vs 16. 3%, respectively), while

the detection rates of carbapenem-resistant Acinetobacter baumannii (CRABA) and Klebsiella pneumoniae (CRK-

PN) were lower (40.4% vs 55.5%, 7.0% vs 10. 8%, respectively). Conclusion The constituent of bacteria isola-

ted from bile specimens in China from 2020 to 2024 is relatively stable, and the increase in VREM and CRECO de-

tection rates is currently the main problem. Attention should be paid to the resis-tance of Pseudomonas aeruginosa i-

solated from bile specimens to carbapenems.

[Key words] bile; bacteria; antimicrobial agent; antimicrobial resistance; surveillance; China Antimicrobial Re-

sistance Surveillance System
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Table 1 Constituent of top 10 bacteria isolated from bile, CARSS, 2020 — 2024 (%)

Ko %A 29.5 29. 4 29.6 29.9 29.6 1.35 0.25 -

PR BR 10.7 10. 4 10.0 10.0 10.0 18.93 0. 01 v

BH 78 I FF 4.4 4.2 4.3 4.3 4.2 0. 35 0.55 -

A T ER T 2.0 2.1 2.1 2.1 2.1 1.23 0.27 -

it 5 R B AT T 1.8 2.0 1.8 1.6 1.6 52.06 <<0.01 v

AR BT S, v FOR T RBH, - R B E L.
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Table 2 Antimicrobial susceptibility testing results of Escherichia coli isolated from bile, CARSS, 2020 — 2024

EZR TN 79.4  17.9 78.5 18.5 78.1  19.0 76.9  20.0 76.9  19.9 4.80 <0.05 v

WR 7 PG K /i e [ 3H 8.7 85.6 8.2  86.2 13.8  82.6 13.8  82.9 14.3  82.5 224.23 <0.01 A

K At bR 68.3  21.9 66.9  23.5 66.2  23.5 63.9 25.5 62.9  26.5 45.19 <0.01 v

3 7t Ah wE 34.2  61.6 33.4  61.5 3.4 63.2 30.5  63.8 29.8  64.2  90.93 <0.01 ¥

LA e 5 53.1 45.7  51.7 47.1  53.2 45.6  51.3 47.3  51.0 47.8 6.75 <0.01 v

S VR R /47 B4 12.7  77.1 11.3  80.1 11.4  80.2 10.6  81.5 10.2  82.7  37.81 <0.01 v

£ 42.4 55,5 41.1  56.6 39.5 57.8 37.9  59.4 36.9  60.1 63.88 <<0.01 v

B 1.8 97.9 1.7 98.0 1.9  97.8 1.8 97.9 2.0  97.8 4.88 <0. 05 A

Fap ok £ A2 1.9  97.7 1.8  97.9 1.7 98.0 1.6  98.1 3.0 94,7 60. 01 <<0. 01 A

k=8 Rup 49.1  46.4 47.8  47.7 46.3  49.3 44,4 51,2 44,2 51,2  108.62 <0.01 ¥

575 Tt e FP T e 47.5 52.4 45.8  54.1 45.4  54.5 43.0  56.9 43.9  56.1 72.96 <0.01 v

ZHHED / / 1.6 98.4 1.4 98.6 0.8 99.2 1.0 99.0 / / -
i A B8 BT BS v FOR TS - RR TR E BB ORI . DO 25 R AT RO




2

+ 1764 - o J e 47 o

g

Z ki 2025 4E 12 5 24 5 12 )

Chin J Infect Control Vol 24 No 12 Dec 2025

JIi 48 i i A1 TR ASORT IRz 7 A/ Al s £ 3 A T 2 2%
ERHEAR ¥ 2E R LA B P<0.01), H
i 25 28 D\ 2020 4E 1 14, 2% TFZ 2022 4E19 17. 2%,
B I 2 45 22K 5 X Sk 76 i A 1 it 25 3 I 34,594
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Table 3 Antimicrobial susceptibility testing results of Klebsiella pneumoniae isolated from bile, CARSS, 2020 — 2024
2020 4F 2021 4F 2022 4F 2023 4F 2024 4F Ak,
B 2 s p
R(Y%) S(Y%)  R(%) S(%)  R% S(%) R S(Y%)  RC% SC%) (e

SA T bR/ 6 3R 39.1  51.2 37.3  52.3 34.2 56.1 32.9 57.4  31.8 58.0 101.78  <<0.01 v
FISEPEAR/ e i EfR  20.6  66.0 20.8  66.2 18.9  70.9 18.1  71.3 16.7  73.1 45.79  <<0.01 v
WRPLPGAR/ MR 142 80.8 14.3  81.3 17.2  75.3 17.7  74.7 17.4  74.4 61.66  <<0.01 A
S 7 e b 46.6  40.9  46.3 41.5 42.7 44,0 42,7 45.4  40.7 47.4 48.95  <<0.01 v
Sk Ak o 41.8  53.1 40.0  55.0 36.4 58.9 36.7 58.8 35.8  59.6 62.29 <0.01 v
Sk 761 Ath g 25.6  71.5 25.4  72.0 22.5 74.7 22.6 74.8 22.0 75.1 51.14  <<0.01 v
Sk 0ty 34,5  64.9 33.3  66.1 30.1  69.5 30.0  69.6 29.3  70.3 65.04  <<0.01 v
3K 6 1 32.5  65.5 33.6  64.5 30.6  67.5 29.3  68.9  28.9 68.9 17.03  <<0.01 v
S 5 21,1 75.2 21.0  76.0 18.4  78.7 19.0  78.2 19.3  78.1 14.43  <0.01 ¥
Sk 70 OR A /67 30 14.2  78.8 13.7 80.7 12.3  82.6 13.0 82.4 11.8 83.6 19.17  <<0.01 v
S AT T 22,7 72.0 22,5  72.6 21,1 75.1 20.9  74.8 18.9  76.8 32,30 <<0.01 v
A 28.0  70.8 27.6 71.4 24,6 74.3 24,3  74.2 24,6  74.2 32.53 <<0.01 v
T Ji 35 75 5.8 92.9 6.6 91.8 5.1 93.5 5.7 93.2 4.9 94,2 16.48  <<0.01 v
EX 2 6.5 92.7 7.6  91.7 6.0 93.3 6.5 93.1 5.8  93.8 9.32  <€0.01 ¥
ERLEE) / / 5.9 93,5 5.0 94.6 5.7 93.2 4.9 94,2 2.19 0.14 -
B oK - B2 4.3 95.6 4.3 95,5 3.7 96.2 3.8 96.1 4.5 93.7 0.20 0. 66 =
[N+ 16.2 82,7 16.3  82.8 14,2 84.8 14.5  84.3 15.0  80.8 7.71  <<0.01 v
e T R 22,9 72,6  21.7 741 20.0  75.9 19.5  76.3 19.2  76.2 48.91  <€0.01 v
WHY R 26.4  68.9 25.5  69.9 23,4 72.2 22,8 72,6 22,9  72.7 30.49  <<0.01 ¥
52 75 it g FE TS s 31.6  68.2 28.5 71.4  26.7 73.2 250 749 25,5 745 105.62  <<0.01 v
[EIBZES 5.5 89.0 4.6 90.3 5.0 90.9 5.0 90.9 4.2 92.5 6.25 0.01 v
LZEEEDB / / 0.8 99.2 2.5 97.5 1.9 98.1 1.1 98.9 / / =

TE: A Fom BTHEH . v R TS - RoRRFE MBS/ FoRg k.

94 Ji A T 0T IR 37 G bR/ Al s B 3 I T 24 %
EIHEEG N 21.6% FEE 37. 6% (P<<0. 01) 5 %} 3k
TR R /&7 ELAE B oK s B R R K 5% 28 B i 24 i 3%
& BT HE(P<0.05) . B M FF B x5S = A0Sk 41
R R B2 ) Tt 25 %R 43 % ~ 5200, Xt Sk A il B A
Sk A0t E T 24 28 5 R B A (P<<0. 01) , X 3k 15
JIe5 0 3k A Ji i 24 5 R L% 2] BH I AR Ak 3 (P>
0. 05) ; i 7. i 15 e 1 55 2 8% g 1) it 25 28418 420, %
JEAL B R B 25 R 9. 4% ~11.2% ., WL 4.,

5 55 Hb A TR AT T X R 7 P bR /Al e £ 3 |
Fria#, N 2021 4E19 15. 0% F+F 2022 9 39. 7% ;

U1 25 5 BEAT 3R 7 K 3

Xof IV K5 r R 95 B B B T 2 R AIK T 500, X T e
B T 25 R R R (P<<0.05), WLk 5,
2.2.1.2 RAKRFEEER R ZBATER 4 S B o o T
WL PG AR/ At ik (2 3H A i 25 32 52 B TR 3 (P<<0. 01D,
M 2020 4E ) 15. 0% FF & 2024 4E 1) 20. 5% 5 % 3k
6 At & PR i 25 2 R R B (P<T0. 01), A 21, 4%
B2 19. 0 %0 5 X I Jig 5% pig R 55 % K% e 1) T 24 2R 7E 5
SRR 22 S R GE i 2E T X 4y B AE 24 % ~267%
17 % ~20% BTGB N I 8l s % 22 0 3R 00 L 1 it 2 3
5 10.7%~12.7% SR U B A 25 %R 9. 006 ~
10.6%. W o,
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Table 4 Antimicrobial susceptibility testing results of Enterobacter cloacae isolated from bile, CARSS, 2020 — 2024

WRPLPGAR /Mg 0 21,6 63.1 23.8 62.3 37.7  56.4 39.3  55.0 37.6  57.0  321.05  <<0.01 A

Sk 761 i 75 51.3  46.4 50.6  47.4 50.0  48.3 49.1  49.3 48.0  50.8 8. 84 <0.01 v

3k i s 10.3  83.3 9.4 822 8.6 83.3 10.5 81.6 9.5 82.7 0.28 0. 60 -

NN 44.8  52.8 43.4  53.7 44.0 541 42.7  54.9 40.0  57.8 15.75 <<0.01 v

EXA) 2.7  96.5 3.2 95.8 3.5  95.5 2.9  96.5 3.0 96.6 0.07 0.79 -

Fap ok £ 2 0.7 98.8 0.6  98.8 0.9 98.9 0.7  99.1 1.6 96.4 42,14 <0.01 A

LEARYD R 9.0  86.6 10.1  85.6 8.6 86.7 9.1  86.4 8.1 87.1 2.52 0.1 -

75 Tt e HP O e 12.6  87.4 12.4 87.6 11.5  88.5 1.1 88.9 9.9  90.0 19. 34 <0.01 v

ZHWED / / 6.0  94.0 8.8 91.2 7.3 92.7 5.9 94,1 / / -
A TR B v R TS - FORTC A /RN O . DU 25 R TR R

RS 20202024 4 CARSS JHIT 4315 9 55 b A7 45 R AT 1 ) 24 046 2R
Table 5 Antimicrobial susceptibility testing results of Citrobacter freundii isolated from bile., CARSS, 2020 — 2024

WRFLPGAR /A 19.1  60.9 15.0  63.4  39.7 50.7 33.5  57.6 36.4  56.4 129.81  <0.01 A

Sk 760y 63.1  36.0 64.3  35.0 63.1  36.0 60.0  38.9 56.2  42.6 21.08 <0. 01 v

3k e s 9.6 85.4 9.6  86.5 9.8 86.4 8.9 86.7 8.5 87.2 1.15 0. 28 -

e 53.8 42.3 54.5  40.8 53.8 42.4 48.4 47.9 47.4  48.4 16. 32 <<0.01 v

B2 3.3 96.1 2.8  96.5 4.2 95.5 2.4 96.9 3.2 96.4 0.14 0.71 -

Fap ok £ 2 1.3 98.5 0.9  98.9 0.5 99.1 1.2 98.5 2.6 95.7 31.81 <0.01 A

E R R 15.7  76.8 14.6  78.1 13.0  79.5 13.4  79.0 13.3  79.4 6.54 0.01 ¥

525 Tt e H T e 22.3 77.6 20.7 79.3 19.6  80.4 19.9  80.1 19.6  80.4 4.54 0.03 v

LEHEB / / 6.8 93.2 3.9 96.1 5.2 94.8 7.0 93.0 / / -
WA FR ETHES, v R TRBE, - BR LR FBEHE, /FRE TR . U2 RSk TR,
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Table 6 Antimicrobial susceptibility testing results of Pseudomonas aeruginosa isolated from bile, CARSS, 2020 — 2024

2020 4E 2021 4¢ 2022 4 2023 4F 2024 4F Ak,
B 2 Vo P

R(%) S(%) R(%) S(%) R% S(%  R% S(% RS S(%) =k
WR . PG Ak 22,5  65.2 21.2  66.5 21.0  67.1 19.1  68.4 25.3  66.6 1.15 0.28 -
WRPLPGAR/ M E24H 15.0 71,1 16.2  71.9 15.9  73.0 15.8  72.1 20.5 73.7  45.42  <0.01 A
Sk £ 4t 1 21.4  72.4 21.3 72.7 20.2 73.3 20.3  74.0 19.0 75.3 11.23 <0. 01 v
Sk 1o i 5 12.2 77.6 10.5  78.6 9.0 78.4 8.6 80.1 8.0 79.6 32.74  <<0.01 v
Sk F0L IR R /67 B 3H 16.0  71.0 14.6  70.9 15.2  71.2 14.6  73.5 14.8  73.9 1.93 0.16 -
A e 23,2 58.9 24,3 57.4  22.5 58.3 21.5 59.3 20.6  60.4 4,88  <€0.05 v
W Je 45 7 24,7 70.7 25.6  70.9 24,5  70.8 24,5  71.9 24,1 73.5 0. 81 0.37 -
EX 17.4  74.4 19.5 73.6 17.2  75.2 18.2  74.2 17.2  75.4 0. 04 0. 84 =
Fap ok 2 1.8  96.6 2.1 97.0 2.0 96.9 2.0  97.1 1.8 97.3 0. 40 0.53 -
KARTEE 6.5 89.6 6.5 89.4 6.9 89.7 7.3 89.4 6.0 90.7 0.98 0.32 =
JE AR R 12.7  80.4 11.0  81.4 12.3  79.6 2.4 79.7 10.7  81.3 7.15  <<0.05 ¥
N 2 10.6  83.4 9.3 84.9 10.2  83.9 9.1 84.7 9.0 86.2 7.97  <0.01 v
LZEHEB 1.3 97.9 1.8  98.2 3.2 96.8 2.2 97.8 0.9  99.1 0.69 0. 41 -

T A Fom ETHE% . v R THESE, - R R F LGS/ Fon . (O 2y R Rors.

] 5 AN S AT T %) Sk A9 UR B /47 B I RS TR 25 R N 2023 4R 1 9. 7% s X 2B E B U 25 R KT 3005
27.5% ~30. 2% s X KRR IO 25 R 8 T R XoF SV K R T 25 2R R 38,190 ~42. 5% , %f 95 B 8%
(P <T0.01), )\ 2020 4Eff 12. 6% [ & 2022— FE T2 2 39.3% ~45. 0%, W3 7,

R 7T 2020—2024 4£ CARSS JH 45 25 i) S 7S 3l #1110 24 45 1

Table 7 Antimicrobial susceptibility testing results of Acinetobacter baumannii isolated from bile, CARSS, 2020 — 2024

2020 4F 2021 4¢ 2022 4 2023 4F 2024 4F A5k,
N ESL ] et P

R(%) S(%) R S(%  R(% S(%)  R% S(%)  R% SC% =k
AR/ ST B 39.8  56.1 42,3 51.6 41,1 54.4 40.6  54.8 36,2 60.9 3.51 0. 06 -
WRPLPGAR/ M EL4H 39.4  56.0 47.7  48.8 45.1 51.2 44.5 51.2 42.0 54.8 3.73 <€0.05 v
3 0 i g 41.3 51.4  46.3 48.8 43.0  52.9 42,9 53.1 39.0 57.4 6.55  <<0.05 v
S 6 i 5 42,4 53.6 42,7 52.8 40.3 54.3 38.1 55.6  36.3 57.9 10.61  <<0.01 v
Sk A IR R /7 4R 27.5  62.2 29.7  60.2 30.2  60.6 28.8  61.9 28.4  64.2 0.23 0.63 -
W Jie 5 7 39.6 59.7  42.5 56.5 40.5 58.9  40.4 58.9  38.1 61.4 1.83 0.18 -
E 39.3  60.3 45.0  54.4 43.5 55.6  41.4 57.3 40.4  59.0 0.50 0. 48 -
Bk R B 25.3  73.4 27.8 71.4 27.0  71.5 26.4  71.7 24.9  73.3 0.17 0. 68 =
RKFEE 35.8  60.5 40.5 55.9 37.7 59.7  36.7 60.8 32,4  64.6 3.12 0.08 -
Kt % 12.6  77.4 1.1 72.9 9.7 77.3 9.7 78.2 10.5  77.2 4,31 <0.05 v
AR R 32.6  59.4 37.8  55.6 34.7  58.9 33.7  59.9 3.6 63.4 1.34 0.25 -
HHYE 40.5 57.7 44,7  54.7 42.4  56.6 40.5 58.7 38.3  60.9 3.23 0.07 =
LZEWHE B 2.9 97.1 1.2 98.8 0.6 99.4 1 98.3 2.0 98.0 0. 41 0.52 -

.7
. AR BTV v RoR TS - R RE LS U 25 R BT R O R
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£ 8 2020—

58.6%0 , XI5t B R R 4% e i R 2 BT ) T 2
T F 3% HIHL P T EmERE N 0. 4% =
1.7%)%%%&?(}A0.6%i§ 2. 6%) M 25
PR LT EIEP<0.01), % IS - 1 i 25 %
g 62.8%~67.7% ., W9,

2024 4 CARSS 01 4 83 2€ i 2K 1 (1) 245 f 25

Table 8 Antimicrobial susceptibility testing results of Enterococcus faecalis isolated from bile, CARSS, 2020 — 2024

2020 4 2021 4§ 2022 4 2023 4 2024 4 A4k
L 259 1 p
R(%) S(%)  RUH S(%  R% S(%)  R% S(%)  R% SC% =k
A 3.7 96.3 3.3 96.7 3.6 96.4 3.5 96.5 2.5 97.5  16.29  <0.01 v
BRI R RS E 14.4  85.6 13.7 86.2 143 857 15.2 84.7 150  85.0 2.37 0.12 -
e T 15.5 845 12,9 87.0 13.7 86.3 13.5 86.5 14.1  85.9 4.88  <0.05 v
T % 0.2 99.6 0.2 99.5 0.2 99.6 0.2 99.5 0.2 99.6 <0.01 0. 96 -
By 0.6  99.3 0.3 99.6 0.5 99.4 0.6 99.3 0.4  99.6 1.84 0.17 -
) 2% e Jz 1.3 95.8 1.6 96.1 1.8  96.5 2.1 96.2 1.7 96.5 7.91  <0.01 A
22UV A 12,2 85.3  11.4 851 12.8 84.4 13.8 83.9 / / 431 <0.05 A
FHRU R 15.0  76.9 14.7 76.5 16.9 743  16.2  76.8 / / 0. 68 0. 41 -
F 48T 52,8  30.9 57.3  28.1 54.8 31.9 48.5 30.7 55.8 29.2  <<0.01 0.95 -
WA FoR LIS v FR TS, - FoR TR E R,/ FRE TR, (OFTH 2517 as R .
F 9 20202024 4F CARSS JH T 5355 bR i BR T 1Y) 25 B 25 1
Table 9 Antimicrobial susceptibility testing results of Enterococcus faecium isolated from bile, CARSS, 2020 — 2024
2020 4 2021 4 2022 4 2023 4 2024 4 A AL
B3 o P
R(%) S(%)  RUH S(% R S(%)  R% S(%)  R% SC% ks
ST AR 57.8 42,2 57.4 42,6 58.3 41.7  56.6 43.4  58.6  41.4  0.81 0.37 -
BRI R ARG E 25.8 742 242 75.7  21.6 78.3 21.2 78.8 21.9 78.1 37.64 <0.01 0
R 2.4 70.6  25.4 745 22,5 77.4  20.7 79.3  20.0 79.9  63.8%  <<0.01 v
T EE 0.4 99.5 0.6 99.2 0.8 99,0 1.2 98.6 1.7 98.0 56,23  <0.01 A
BT 0.6 99.3 0.7 99.2 1.6 98.1 1.9 98.0 2.6 97.2  47.92  <0.01 A
) 7 14 Iz 0.5 98.5 0.4 98.7 0.6 98.5 0.5 98.8 0.5 98.8 <0.01 0.98 -
ik = R 58.5  31.5 56.6  32.5 56.8  33.0 55.6  34.6 / 1.75 0.19 -
FHRU R 60.7 31.0  59.6 32.1  58.7 32.8 57.7 34.0 / / 1.14 0.29 -
F 48T 62.8 31.2  64.3 28.4  67.7 26,5 63.5 28.8  65.6 26,4  0.78 0.38 -
WA T bTHas, v FR MBS, - R TR EF BB/ RRGIEE . U2 R aER TR,
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51, 2% » 3k f6 € Ji5 5 3k 76 fh A i 25 Bl 6 5 1A

B (CTX/CRO-R KPN) [ #; i ) 36. 7% & &

29. 506 5 Tiif B 15 85 5 25 B0 2 R S AT B (CRABAD 19 45
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Detection rates and the changing trend of special antimicrobial-resistant bacteria from bile specimens, CARSS, 2014 —
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Table 10 Comparison in isolation rates of the major antimicrobial-resistance bacteria from bile and all specimens, CARSS,

2020 — 2024 (%)

2020 4¢ 2021 4¢ 2022 4 2023 4§ 2024 4
TR 24 7 X L 45
JIE ¥ Eil JIE Eil JIE Eil JIE Eil JIE Eoil
CTX/CRO-R ECO  55.1 51.6 54.3 50. 0 53.1 48.6 51. 4 48.9 51.2 / A
CTX/CRO-R-KPN  34.5 31.1 33.6 29.8 30. 8 27.2 30. 4 27.7 29.5 / A
CRKPN 6.9 10.9 7.6 11.3 6.4 10.0 7.0 10.8 5.9 / v
CRECO 2.3 1.6 2.2 1.6 2.5 1.5 2.4 1.7 2.6 / 0
CRABA 40.3 53.7 43. 4 54.3 41.0 53. 4 40. 4 55.5 38.5 / v
CRPAE 25.8 18.3 27.0 17.7 25. 4 16. 6 25.6 16.3 24,8 / A
VREM 0.4 1.0 0.6 1.3 0.8 1.7 1.2 2.9 1.7 / v
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