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Multidrug-resistant organisms in traditional Chinese medicine hospitals:
surveillance report from China Antimicrobial Resistance Surveillance Sys-
tem, 2018—2021

China Antimicrobial Resistance Surveillance System

[Abstract] Objective  To understand the distribution and changing trend of multidrug-resistant organisms
(MDROs) from clinical specimens in traditional Chinese medicine hospitals, provide scientific basis for rational clini-
cal antimicrobial use. Methods In vitro antimicrobial susceptibility testing data of frequently clinically isolated bac-
teria from traditional Chinese medicine hospitals nationwide from 2018 to 2021 were collected. In vitro antimicrobial
susceptibility testing methods included disk diffusion method, automated apparatus method, and E-test method.
Antimicrobial susceptibility testing results were interpreted according to the American Clinical and Laboratory
Standards Institute (CLSI) standards. According to the technical program of China Antimicrobial Resistance Sur-
veillance System (CARSS), the distribution of bacterial species as well as the detection and changing trend of
MDROs were analyzed with WHONET 5. 6 software. Results Among clinical isolates from 2018 to 2021, Gram-
positive and Gram-negative bacteria accounted for 26. 4% — 27. 4% and 72. 6% — 73. 6% , respectively, with a stable
trend. Among Gram-positive bacteria, isolation rates of methicillin-resistant Staphylococcus aureus (MRSA) in-

creased from 28.5% to 30.2% , however, methicillin-resistant coagulase negative Staphylococcus (MRCNS), van-

ek BHI] 2023 -06- 14
4 [ 491 T T 24 W 00 P 156 25 IR A% < naiyaojiance@ heliyongyao. org



A [ RG24 A 2023 4E 10 A4S 22 %5 10 ] Chin ] Infect Control Vol 22 No 10 Oct 2023

comycin-resistant Enterococcus faecium and penicillin-resistant Streptococcus pneumoniae (PRSP) all showed de-
creasing trends, from 76.1%, 2.7% and 3.1% in 2018 to 72.4%, 1.5% and 1.8% , respectively. Among Gram-
negative bacteria. isolation rates of carbapenem-resistant Escherichia coli and carbapenem-resistant Klebsiella pneu-
moniae gradually increased from 1. 6% and 10.4% to 1.9% and 13.3 %, respectively. However, isolation rates of
carbapenem-resistant Pseudomonas aeruginosa and carbapenem-resistant Acinetobacter baumannii showed down-
ward trends, decreasing from 22. 4% and 49.5% to 21.9% and 48. 2%, respectively. In addition, detection of
MDROs varied significantly in different regions. Isolation rates of MRSA were highest in Anhui, Jiangsu, and
Guangdong Provinces, but lowest in Yunnan, Heilongjiang, and Jilin Provinces. Meanwhile, isolation rates of car-
bapenem-resistant Klebsiella pneumoniae were highest in Anhui Province, Shanghai City, and Henan Province, but
lowest in Ningxia, Qinghai and Jilin Provinces. Conclusion The isolation rates of MRSA, carbapenem-resistant
Klebsiella pneumoniae, and carbapenem-resistant Escherichia coli show increasing trends, while isolation rates of
other clinically isolated MDROs present downward trends or remain unchanged. There are temporal and regional
differences in the isolation rate of MDROs. Management of rational use of antimicrobial agents as well as healthcare-

associated infection prevention and control should continue to be strengthened, bacterial antimicrobial resistance mo-
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nitoring should be conducted well.
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Table 1 Constituent of clinically isolated bacteria in traditional

Chinese medicine hospitals, CARSS, 2018 — 2021

2 PR 2 P
1 TRA g TR W
%) (%)
2018 156 551 41 371 26. 4 115 180 73.6
2019 218 362 59 740 27.4 158 622 72.6
2020 249 680 66 617 26.7 183 063 73.3
2021 327 424 87 260 26.7 240 164 73.3
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BRI (34.5% ~36. 4%) SR BRI (10. 9~11.9%) |
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Table 2 The top 10 isolated Gram-positive and Gram-negative bacterial strains and their constituent in traditional Chinese me-

dicine hospitals, CARSS, 2018 — 2021

2018 4E 2019 4¢ 2020 4f 2021 4§
I L7 4 B E (260D AL 4 B EE (260) HREL ¥4 B E (20D HRAL 4 B EE (260)
EXPMEE 41 371 100 59 740 100 66 617 100 87 260 100
4 10 R R 14 892 36.0 21 728 36. 4 23 758 35.7 30 128 34.5
BR 5 BR 1 4527 10.9 6 776 11.3 7 945 11.9 10 194 1.7
FE i BR B 4 825 1.7 6 426 10. 8 7 369 1.1 9 708 1.1
P AR 3970 9.6 5 443 9.1 6171 9.3 8 475 9.7
Jiii 4% %% K P 2733 6.6 3631 6.1 3291 4.9 4392 5.0
A I 4 7 BR 2 337 5.6 3 344 5.6 3636 5.5 4590 5.3
JCFLHE BR B 1823 4.4 2904 4.9 3291 4.9 5 237 6.0
Ik E 1172 2.8 1674 2.8 1742 2.6 2651 3.0
SR 7 4G 3R 393 0.9 653 1.1 840 1.3 1295 1.5
A JHe v 4 1K T 356 0.9 565 0.9 - - - -
R gz % 45 K T - - - - 801 1.2 1 006 1.2
EEPEME 115 180 100 158 622 100 183 063 100 240 164 100
KR 35 546 30.9 46 483 29,3 56 306 30.8 73 550 30.6
i 4% 5 T A 24 101 20.9 33 975 21. 4 38 554 21.1 50 777 21.1
] 2% {1 A I 14 707 12.8 20 823 13.1 24 936 13.6 31 045 12.9
1) 5 R S AT 10 903 9.5 14 678 9.3 16 209 8.9 20 739 8.6
FH ¥4 i T 4 355 3.8 6156 3.9 6 767 3.7 9 031 3.8
A AT 3723 3.2 5135 3.2 6 680 3.6 8 754 3.6
g 2 25 75 12 B T 3 440 3.0 5137 3.2 6 347 3.5 7 875 3.3
LB I 2 726 2.4 5 007 3.2 2581 1.4 3972 1.7
FEBR vE A 1 886 1.6 2 349 1.5 2512 1.4 3548 1.5
BRI E R 1 746 1.5 2 639 1.7 3155 1.7 4 244 1.8
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Table 3 Detection rates of methicillin-resistant Sta phylococcus in traditional Chinese medicine hospitals in different regions of

China, 2018 - 2021 (%)

ARt IX

AL 36.0 36.7 32.3
E[#n 31.7 28.5 23.9
K e 18.6 17.2 17.0
i) 9.5 14.0 12.0
LS 15.1 18.3 22,3

35.6 71.2 78.6 77.2 72.7
24.9 76.2 77. 4 78.0 73.2
17.7 77.5 78.6 78.6 70. 6
18.0 57.2 53.0 56.0 49.6
20.6 76.6 82.3 72. 4 78.1

AE T X JUR 33.3 39.0 41.6

38.4 72.5 71.8 75.7 72.3

([ A i g 22.2 22.7 24.6
THE - 30.2 10. 8
it 25.0 31. 4 22.2
B v 24.2 33.3 33.0
il 33.6 29.7 30.6

1 — R L.

20182021 4E 4 [ rp B2 BE Be T 7 8 R 3
Bk B (vancomycin-resistant Enterococcus faecalis,
VAN-R-Efa) # tH 5 53 51 0 0. 696 .0. 8%6.,0. 7% Fl
0.6% , HiIX Z ] JC B & 22 5, B A DR R S5 A it 24
R, A E v BE B B T R R ER T (vancomy-

23.0 72.2 69. 4 65.7 68.5
21.6 0 34.8 16.7 64.0
29.9 71.1 73.2 73.7 69.5
29.0 80.3 83.8 73.9 73.7
39.4 54.1 62.1 68.7 68. 4
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Table 4 Detection rates of VAN-R-Efa and VAN-R-Efm in traditional Chinese medicine hospitals in different regions of China,

2018 — 2021 (%)

R IX

AL 1.5 0 0
dent 0.9 1.1 2.1
Kot 1.7 0.9 0.2
1y 0 0 0
SEa 0 3.5 3.6

1.0 0.8 1.2 0.5 0.4
1.6 10.1 8.1 7.4 10.2
0.2 3.2 2.4 0.7 0.4
0 0 0 0 0
1.9 0 1.3 2.3 0.6

AE T X JUR 0.4 0.1 0.3

RS TIE. T 0 0 0
TH - - -
H 0 0 0
B vy 0 0 0
H 0 3.2 1.3

1 — R L.

20182021 it 7 %5 Z i R 4 BR 7 (penicillin-
resistant Streptococcus pneumoniae » PRSP) {5 H3
FOPHIN 3.1%.2.6% 2. 8 Y6 1 1. 8% (Hl I A W
Pregeit). WX Z M 2EF B, ) RAE R0~
16.7%) H IR B AR (0~1. 8%) , A7 4357 B I K

0 3.7 0.7 1.4 1.0
6.1 - - - 0
2.9 1.9 0.7 0 0.5
0.6 0 0 1.3 1.4

HKF . HLER B AR T ek g . DUAF ) T 21 %5 3% i 42 i
FR B Cerythromycin-resistant Streptococcus pneumoni-
ae, ERSPK th Z 40 T8 m KV, 28 T 9100, s
XZ IR ) P4 e 28 T 97 %, bl
HEARB4. 4%6~91.1%), WS,
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Table 5 Detection rates of PRSP and ERSP in traditional Chinese medicine hospitals in different regions of China, 2018 — 2021 (%)

ARt Ix

- - 97.6 99.1 97.6

X L 0 0.6 0
k[ - - -
R 0 0 2.9
17 - - -
e - - -

1.2 95.3 98.2 97.0 96.9
2.4 - - 89.7 88.9
- 91.1 88. 4 84.8 -
- - 96.9 - -

AL LXK R 16.7 0 0.8

1.5 93.1 91.8 92.0 94.8

0 97.2 97.5 97.9 97.1

L[S TS 1 9.4 9.8 4.3
TH - - -
il - - -
B 7 - - -
H 0 0 0

T — Fomn .

2.2.2 EZHHEHE 20182021 4 PU4E A K g 5
Ao TR B ARk A B8 3R 1 T 24 56 AE 4 [V BN A T
AHRT 35 R 7K o S ) M X 22 ) i 25 7K S i A 22 5%
A TG A 0 25 R B 8 (521 % ~62. 6%) . 5 15 4 Tif 25
RIEAR(32.3% ~43.7%) . PU4E[A] K i 158 7 1 o) s
RS 25 32 E ol 50. 7% ~52. 4%, H#i[X 2 [A]

0 90.1 90. 8 94.2 97.5
- - 43.8 67.6 -

- - 100 - 90.7
1.8 90.7 90.5 84.7 96. 6

BRRZEN, Nl Rm (59, 640 ~71. 4%, &
A AR (25, 8% ~44. 7%) , MK 25 A4k T H
Ko 20182021 4R [0] K i 35 A T X ik 75 85 0 28
i 25 R4 FESE B KR 1. 6% ~2. 0%, X A A
—EE MWV e (3 1% ~6.6%) T A AL
(0~0. 120D s BTN 25 FAT SRR T ALK -, W3 6,
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Table 6 Resistance rates of Escherichia coli to cephalosporins, quinolones and carbapenems in traditional Chinese medicine

hospitals in different regions of China, 2018 — 2021 (%)

R IX

el Wt
k[
PN
1
ZE L]

55.4
51.2
46.2
39.7

48.7

60.
53.
46.
41.

47.

52.
44.
42,
38.

47.

63.0
57.1
54.0
58.2

71.4

61.
57.
56.
50.

62.

61.
60.
54.
50.

62.

56.7 2.2 2.9 3.6 2.8
59.5 3.6 3.9 5.3 3.2
54.3 1.7 2.0 1.4 1.2
52.7 0.9 0.9 0.8 0.5
59.6 0.8 0.8 0.7 0.6

X R

44,4

45. 4

48.

48.

44.9

46.

48.

47.9 0.5 1.3 2.1 2.9

PPt HrEE
TH
il
B 7
ot
1 — R L.

47.2

24.5
39.8
55.4

52.7

43.
27.
36.
51.

58.

40.
33.
40.
53.

55.

56.2

47.0
56.3

51.0

2018-—2021 4 Jifi 4 5 B A1 B % 275 = A 3k i 1A
ZIT 25 %, 75 2 E LB P 30, 4% ~32.5%, AFH
by DX 22 [ 22 9 3K s e AR B iRl (25. 306 ~68. 124D,
FHEE R T 1% ~12.1%), 20182021 4l % 5%

58.
21.
49.
58.

54.

56.
37.
44,
61.

60.

52.9 0.5 0.5 0.3 0.4
24.8 0 0 0 0.3
45.1 0 0 0.1 0

58.4 0.4 0.9 0.9 1.2
62.8 0.6 0.4 0.5 0.5

T RO g 7 2 IS Y T 24 25 4 [ Y R 9 O 10, 404
~13. 300, BIZAE LI Al 0 2 1] i 2 5 2
BB LA e (18, 4% ~46. 8%0) , 5 45 Fe A%

. WE7.
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Table 7 Resistance rates of Klebsiella pneumoniae to cephalosporins and carbapenems in traditional Chinese medicine hospitals

in different regions of China, 2018 — 2021 (%)

FRAb i X Loy AN 12.6 19. 4 19. 4 22.4 2.2 2.1 3.2 3.7

At b X bE [ 34,9 37.0 40.1 36.0 13.5 14.2 20.2 14.9
| 40.0 45.3 46.1 38.0 20.7 22.9 28.0 22.8
K 24,7 23.0 26.7 31.3 3.6 6.5 9.5 15.7
117y 18.7 16.3 16.1 16.2 1.2 3.0 3.0 2.8
SE 31.3 31.1 34.9 28.1 4.3 5.9 11.9 10.9

AE T X IR 33.3 44.3 43.4 51.2 3.5 9.7 14.1 22.5

AL X B 33.8 31.0 24.8 21.7 13.9 11. 4 9.4 7.4
THE - - 3.0 4.0 0.5 0 0 0
Hig 11.4 7.1 11.0 12.1 - 0 0 0
[k v 21.3 17.6 18.6 19.3 3.1 3.4 2.7 3.0
Hf 12.6 16.7 17. 4 21.9 2.3 3.6 1.3 0.4
T T T T
1 — R L.

20182021 4F- ] £ A5 50 B B %) Bk 75 5 s 2 1 i 2B —E 22 5 L9 A e (27. 9% ~35. 1%) .
RN 22.49%6.21. 7% .15, 2% 1 21. 9%, #iLIX BEIRT AL, 7% ~11.3%). WS,
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Table 8 Resistance rates of Pseudomonas aeruginosa to carbapenems in traditional Chinese medicine hospitals in different re-

gions of China, 2018 —2021 (%)

AL X A rp X

AL X FOE[4

Je st 22.0 21. 4 23.7 23.8

T 28.2 20. 6 10.0 25.6

17§ 12.5 19.3 15.1 21.8

e 20. 8 14.3 18.9 17.1
e — T R .

20182021 4F-fifd S A Sl FF B X ilke 75 55 s 2 1) i SRR R (70, 8% ~73. 6%) . T E R A IG X
RIELE R 48. 2% ~49. 7% ., MK Z A KL FARO~17.7%) , BT 25 A4 FRem K F. Wk 9.

RO 20182021 A7 4 8 R [7) s X v = I [ Az H 60 8 S 8l 6 0 Tk 7 04 2 T 25 2 (O

Table 9 Resistance rates of Acinetobacter baumannii to carbapenems in traditional Chinese medicine hospitals in different re-

gions of China, 2018 — 2021 (%)

AP it X Al 77.7 64.2 57. 4 61.6

£

Rt X P AUR 11.8 22,2 29.1 32.6

e IX it

et 54,1 50. 3 43.0 41.6
K 45. 4 37.0 - 43.7
17y 45.9 47.5 45.5 55.8
LEda 59.6 54.1 58. 8 54.6

T~ Fon .



o Y 2 A 2023 42 10 A58 22 845 10 ] Chin J Infect Control Vol 22 No 10 Oct 2023 e 1157 =

2.3 ELWHHGAHELL

2,31 EZ[EMHHE  MRSA 508 0 4E 2 PLE
A TR N 2018 411 28,5 %0 B LT E 2021
HE30.2%, & EA BIRILA CEMARE LA SE 16
AHL X R TR R s BT R E . H 9.5%
FTFE 18. 0% . MRCNS £ % 2 & F %18 T
HFG N 2018 4E [ 76. 1% BT R FEE 2021 4E 11
72.4% . EAG 22 M IX R TGRSR
M N ERE K 2mE TR, h 92.3%
THZE71.0%.,

VAN-R-Efa £ 4 3 ) 2018 4E (14 0. 6 % 5218 I

THE 0.8%, & 2021 E X TR 0.6% , 2 EA B
VL AL T A  H R 4 11 A B XY AR () R L R T
&. VAN-REm#KHZEMN 2. 7% FHE 1.5% .48
A NS TR )P0 15 XK R R, A
AR BB KSF- . PRSP G HE R M 2018 4E 1 3. 1%
TREE 2021 419 1. 8% . ERSP £ H % M 2018 4E 11
94. 0% TFE & 2021 4EHY 94.9%,
2.3.2 E2HERE WE K BERRLRA
B AG HR M 2018 4F 1) 48. 1% FRE R 2021 4E 1
47.3% A E AL 19 A XK R B, B TE
Aerh i XORI AR AL b X, ey 5l AR XN Rl
B 58. 3% PR 47.5% . it i v 28 K i 1%
Ay DR ARG L 8 R R R AIC R #, AA 2018 4F 51440
R 28 2021 4F 50. 700, 42 [ 3L 17 A4 XK H % T B
F2 B P Y R b DR AR b X, 5 RS T R ol B
FELRRALT 32,9 N E A (H 69 070 F 36. 1)
ik 75 25 M 28 K % % %5 W (carbapenem-resistant
Escherichia coli , CR-EC) 5 H 22 & & 1% 35 & Ik /K
- DUAR E] R 2 B T A 2018 4E 1L 6% T e
F 2021 4F 1.9% . & EAE 14 X R T,
Hrh R B h 0. 9% T = 10. 7%,

it 25 = AX Sk 96 T 3R M R v B AE B R HE RO
2018 4E 1Y 30. 4% FF i = 2021 4E1Y 31. 7% . i Bk
HFEHBEMELITEMN ( carbapenem-resistant
Klebsiella pneumoniae, CR-KP) f t RIF LTI 5 .
B 2018 4E/Y 10. 4% FF s 2 2021 4Ef9 13.3% . 2 [
A 16 AL XK R 2 Ty A P AR X
AR AL AL R ) R AR R R TR
oM 35U TR E 22.5% A RN B
FEAR T 20,8 ANE 20 5 (1 44, 8% [ % 24.0%0) .

it ke T B s 2 6if) %2 O By FF 1 (carbapenem-re-
sistant Acinetobacter baumannii , CR-AB) # H Z A4b
TR KT R 48.2% ~49. 7%, MK 2 R R G,

EATSA 11 A 3 DX DU AF 8] - 23 A6 32> 50 06, 4 45 30
B WAL T VLT A T T A 2 A R i
I (carbapenem-resistant Pseudomonas aeruginosa
CR-PA) K H % 7E 2020 4F B AR & 15. 226, Kk Ky
15,200 ~22. 400, & E A 18 D Hu DX Y 5F
FEAEPAEERMIX ., 20182021 4F 4> [FH T 2 i
2R Y TR 25 R T LK 10,

£ 10 20182021 4= CARSS H 5 [% 5 5 2 1irf 2 B 46 1 R
ST (V)

Table 10 Trend of the detection rates of important antimi-

crobial-resistant bacteria in traditional Chinese

medicine hospitals, CARSS, 2018 — 2021 (%)

EA N 2018 4E 2019 4E 2020 4E 2021 4F
MRSA 28.5  28.9  29.4  30.2
MRCNS 76. 1 73.9  73.6  72.4
ERSP 94.0  91.6  95.1 94.9
PRSP 3.1 2.6 2.8 1.8
CR-KPN 10. 4 12.3 13.2 13.3
CR-PAE 22,4  21.7 15.2  21.9
CR-ABA 49.5  48.2  49.7  48.2
CR-ECO 1.6 1.8 2.0 1.9
T 0 5 R 26 K 35 A TR 51. 4 52. 4 51.1 50. 7
Mk m R MR THENAE  30.4 31,9 32,5 31.7
Mtk E XL KRB IRAEE 48.1 48. 4 48.6 47.3
VAN-R-Efa 0.6 0.8 0.7 0.6
VAN-R-Efm 2.7 2.0 1.5 1.5
3 itig

2018—2021 44 [& & B& B¢ 41 B A A HE i AR
PREERE 2 B B N b 26, 406 ~27. 404, #%
B ME B b 72, 6% ~73. 6%, 5 2014—2019 4E
CARSS 4= [ 2 1 Tirf 24 W 0 25 SR 48 L o s B2 B 11
2 B TR T bR A 4 E B (28,5 %6 ~29. 7 %0)
WS A > o 22 TR TR BT o L R A T R (A
H70.3% ~71.5%) . M. A B B B HE A
TOM R PHPEm M R EARE, LS
2018—2021 4E CARSS 4 [H B4 5 A — 50, HE 4
TG 225

20182021 4F, ZFiiiif 24 B 1) K6 s 28 22 30 F [
BRI, H 2 APEE o MRCNS, PRSP,
VAN-R-Efm 5 218 T [§ #a %, H f MRCNS | f%
BRI R N 76. 100 FREZE 72, 4% LR T 3.7
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AﬁﬁmommPVANRmam&mz AR FF
FEF . X AT RE 5T Ak YT WL B VE L E R KT
BT 2590 166 DR G 30 P IO o i 1= [ Ja e 42 1 e
HUAS ) BT O o o 25 3 T v X s s i 2 24 )
T 245 0 X} 55 — AR Sk 7 T 22 S 24 19 R R A TR A 1
R T B AR AL T8 i Ko AR T R A 4
115 B i T 0660 4 R Bl AT B X R T S 2 W i 2 R
FETFREEH L H CR-ABA SURJY AL T8 @K P K
H% Ry 48. 200 ~49. 7% AT 7 B A5 B [E K BUOR 2 16
RS,

20182021 A4 MY A2 52 31w fa H it 25 A
MRSA.CR-ECO % CR-KPN, H# ) CR-KPN I
FHieh B N 10.4% EFHE 13.3% . £ E&HIX
]Gt e 2 e 3 . o, AR R b IXORA AR v il X
Bk th R K F 2020, 3 3 & F 4 B OF B K7 1%

X BRI R PR &8 0 # X CR-KPN it
R A e  aiGdb st R EHE M L B

NS5 b o 20 b BSRT B AH DA T B BRI 0 g | AR A
TN Btk T B e 25 245 W 1) o FH A P % I o R e 1) B 45
S LEEBE, A EEIETY 8K, MRSA £ 1 %
H 20072008 4Ef) 73. 6 % R &R 20172018 411
33,200 88 10 4F N, A4 E & B B MRSA
2021 4EKE H A 30, 2%, 5 CHINET Wil 2% Jte) 3
N
2018—2021 44 [ [ = B i W I 45 S 2= 81
2 W 24 R 230 At 3000 A B A — 8 R & i
2R K R HE A R 3 A M DX L YT R A L B
B4 W B 2 RO BB TL AL 548 ¥ 1 3 3
Ko ZHAE MRSA BT B M 28 S8 =k =R
ST 24 19 i 98 o B A R P A R R R AR — . A
T 245 2 k44 5 3 A A DX Hb B B 2 1Y b
XA A 7 W HOE T Z bE 36 XA
HEA I 6 W, UL N R B R X T 25 W
B S FH A WA S B B SR YL B B O

(& % x k]
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