RGP 24 A 2021 4E 1 H 45 20 %5 1 ] Chin J Infect Control Vol 20 No 1 Jan 2021 o 77

DOI:10. 12138/j. issn. 1671 —9638. 20216177

£[E

e
b}
W
=
Bt

1Ny

& i 25 50 ) 2014—2019 £ BB i 40 & it 25 85 48 &

it 25 Y5 )

<

[ ZE] B 7F42 E BRI 5 A F i 2515 00, M IR IR 2 ikt 2%, AiE HB4e
] 41 B it 245 W D0 X CCARSS) B AR 77 %8 FIH WHONET 5. 6 84 % 2014—2019 4F CARSS J, 5t 547 4R fr A
53 B 1 AN B S 2 R R R AT AT [ — R A R A AL AR . BER LA T 268 016 BRI L T 8
PR IR Ay R s 35 A | (30, ‘)%)\Wﬂ\iﬁ?ﬁ?fﬁ(12.7%)J>:i'¢%5}3(1().1V>\/\HZJIZRI(8 6%6) i 4 1B 5 L T
(4.%) BA VA AT 1 (4. 5900 B2 AN SFF 1 (2. 200) IR 57 MBI AF T (1. 80D o 2 A R R 6 4R a] . K 3%
T R 48 50 B 1 T8 0 45 = A0Sk AL B 25 O T 25 284 1K 33. 796 ~65. 6% .23, 6 %5 ~43. 5%, f M i R 25 47 2F 2 i
z@%%%uﬁ 48.9% ~56. 6% .22. 0% ~28.5% KR B M Y0 A i 253643 5 R 1.1%6~3.7%.3.5%4~7.6%;
A 2 {1 L T T 650 8 S BT B Xt Sk AL DR R /B L SRR 245 5640 R 13,426 ~19.0%0.29. 3% ~42. 7 % , Xt ik 7 B 4 2K
P R 2R 5 518 18. 0% ~28. 0% .44, 5% ~59. 9% ; JR i Bk B A1 3% fig Bk 0 % 7 ol B K i 25 % 43 51 0. 6% ~
1.7%.0.3%~0.7%, ¥ P EMEE YRR L 2 By 32, RE A H 408 & 0% R BT 2 R
BU P 245 W T 24 B S L I PR A 24 0 4 L 5 25 T 24 M T 4%
[x # W] Mt WERE; BUwEZiYs 2k, j:ﬂiﬁ%?%l% il ¢ . B AF P 5 4 ) 4 R T 24 A e
[hE4H%ES] RI81.3°2

Antimicrobial resistance of bacteria from bile. surveillance report from

China Antimicrobial Resistance Surveillance System in 2014—2019

China Antimicrobial Resistance Surveillance System

[Abstract] Objective To understand the distribution and antimicrobial resistance of bacteria in biliary tract infec-
tion in China, and provide reference for clinical antimicrobial choice. Methods According to China Antimicrobial
Resistance Surveillance System(CARSS) technical program, data of bacteria isolated from bile specimen and antimi-
crobial susceptibility testing results reported by CARSS member hospitals in 2014 — 2019 were analyzed with WHO-
NET 5. 6 software, the same bacteria from the same patient was only adopted the first strain. Results A total of
268 016 bacterial strains were analyzed, the top 8 were Escherichia coli (30. 9%), Klebsiella pneumoniae
(12.7%), Enterococcus faecium (10.1%), Enterococcus faecalis (8. 6%), Pseudomonas aeruginosa (4.9%),
Enterobacter cloacae (4.5%), Acinetobacter baumannii (2.2%), and Citrobacter freundii (1.8%). Antimicrobial
susceptibility testing results of 6 years showed that resistance rates of Escherichia coli and Klebsiella pneumoniae to
third-generation cephalosporins were 33. 7% — 65. 6% and 23. 6% — 43.5% respectively, to quinolones were 48. 9%
~56.6% and 22.0% — 28.5% respectively, to carbapenems were 1. 1% — 3. 7% and 3.5% — 7. 6% respectively;
resistant rates of Pseudomonas aeruginosa and Acinetobacter baumannii to cefoperazone/sulbactam were 13.4% —
19.0% and 29.3% — 42. 7% respectively, to carbapenems were 18. 0% —28. 0% and 44.5% — 59. 9% respectively;
resistance rates of Enterococcus faecium and Enterococcus faecalis to vancomycin were 0. 6% = 1.7% and 0.3% —
0.7% respectively. Conclusion Gram-negative bacilli are predominant pathogens in biliary tract infection in China,
the mjor bacteria were Enterobacteriaceae; pathogens are resistant to multiple antimicrobial agents, clinical antimi-
crobial choice should refer to antimicrobial resistance surveillance results.
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Table 1 Distribution and constituent ratios of bacteria isolated from bile, CARSS, 2014 — 2019

2014 4F 2015 4F 2016 4F 2017 4F 2018 4F 2019 4F e i
e (n=38 030) (n=38 058) (n=43 696) (n=44 718) (n=49 120) (n =54 394) (n=268 016)
2 [/
H L Ho IR e o H L HAk R
L S S - S . T P - S N SN

K 1% 12 334 32.4 12 120 31.8 13990 32,0 13 657  30.5 14 931 30.4 15856 29.2 82 888  30.9
A

fiti R 50 4657 12.2 4616 12.1 5489 12.6 5560 12.4 6480 13.2 7175 13.2 33977  12.7
HAA R

R 1 BR P 3 495 9.2 3704 9.7 4 285 9.8 4506 10.1 5008 10.2 5944  10.9 26 942 10.1
M ER 3335 8.8 3 366 8.8 3 751 8.6 3 961 8.9 4 008 8.2 4 585 8.4 23 006 8.6
LoES 3 2133 5.6 2 041 5.4 2211 5.1 2187 4.9 2 246 4.6 2423 4.5 13 241 4.9
B T

[R5 7 1743 4.6 1654 4.3 1893 4.3 2 027 4.5 2 225 4.5 2 407 4.4 11 949 4.5
iR

fif 5 N 863 2.3 843 2.2 990 2.3 948 2.1 1078 2.2 1109 2.0 5 831 2.2
BT

i 55 Hu Ay 703 1.8 712 1.9 792 1.8 784 1.8 862 1.8 973 1.8 4 826 1.8
BB AT W

it 29 263 76.9 29 056  76.3 33401 76.4 33 630  75.2 36 838 75.0 40 472 74.4 202660 75.6

R 2 2014—2019 4F CARSS BT 70 8 R 35 Aiv B8 X 3 24T 181 25 1) 25 45

Table 2 Antimicrobial susceptibility testing results of Escherichia coli isolated from bile, CARSS, 2014 — 2019

2014 4 2015 4 2016 4 2017 4 2018 4 2019 4

TLHEZY ki N &30 &30 &3 3l
Bl oo s B ron soo B ron s B roe s B royy sy BW

b3 b3 b3 Hge b g g RO SOD

ZORPEAR 11182 79.5  17.0 10958 79.9 16.6 12728 80.1 16.9 12431 79.1 18.1 13060 79.4 18.3 12982 78.4 18.7

FAEVEM/ 8 652 55.9 27.0 8534 57.2 27.3 9967 55.4 29.2 9048 54.5 30.6 10310 52.3 30.8 10437 51.1 31.9
AT
URPI PG/ 11327 6.4 87.1 11258 6.8 86.3 13337 7.1 86.4 12967 6.6 87.2 14562 7.0 87.0 15502 8.1 86.0
Al 2 3

SkfankaE 5667 63.3  31.4 5639 64.4 30.7 6702 62.7 32.9 6373 61.1 33.8 7651 60.0 35.5 9314 58.1 36.1
Sk RE 10 990 36.3  59.3 10 677 36.3 59.4 12580 35.8 60.2 12044 35.1 61.2 13429 33.7 62.3 14432 33.9 62.0
Skl Ay 8541 58.9 40.1 8382 59.9 39.3 9558 59.0 40.1 9558 58.1 41.1 11179 57.3 42.1 11917 54.9 44.4
SLMERs 3722 63.7 33.8 3575 65.6 31.4 3842 60.9 37.2 3570 59.0 39.4 4421 55.5 43.1 4713 53.8 44.9
Skfmkls 9778 32.0 57.7 9948 33.1 56.4 12090 33.1 57.3 12546 31.4 59.4 14212 31.2 60.3 15342 29.9 62.2

SCRIDRER/ 4 583 11.9  71.1 4491 12.0 71.7 5289 13.0 72.3 4632 12.0 72.6 6203 12.2 74.5 7685 11.5 76.2
igae::!

SKHEPE T 4522 21.8  67.5 4648 21.9 67.9 5560 21.9 69.3 4576 21.0 71.2 4992 19.9 72.4 5820 19.9 71.3
B 4926 3.4 94,1 4808 3.7 94.8 5431 2.1 97.0 5333 2.0 97.4 - - - - - -

WHeH RS 11387 1.1 98.2 11162 1.5 97.9 13346 1.5 97.8 13222 1.2 98.1 14620 1.4 98.1 15569 1.7 97.8
XXM 6525 1.2 98.1 6714 1.2 98.1 8010 1.6 97.8 7692 1.2 98.5 8428 1.4 98.4 9106 1.5 98.1
PiokRAE 11674 4.0 94.6 11393 3.7 95.0 13421 3.1 96.0 12910 2.7 96.5 14489 2.5 96.8 15489 2.3 97.1
RREZR 11589 36.4 62.1 11384 35.7 62.9 13291 34.5 64.2 13046 31.6 67.4 13515 31.3 67.5 13394 28.9 69.8
WHRE 10996 56.4  39.5 10740 56.6 39.1 12769 56.2 40.0 12177 54.1 42.0 12720 53.1 43.1 12093 52.0 44.4
FEEFIPA 11 403 53.0 42,2 11195 53.3 42.0 13073 52.8 42.6 12796 50.2 45.5 14170 50.3 46.0 15236 48.9 47.1

SOFREME 11116 52.1  47.6 10899 52.5 47.2 12923 51.4 48.4 12540 48.1 51.6 14128 47.7 52.1 15160 47.5 52.4
G
T~ Fon TR
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2.2.1.2 JBRIEEADE il AR 5 A BN IR L P (AT 2 28 2405 25 06, %k Ho Al Sk 76 1 28 28 40 A K Tid 245
R/ e T 2558 9. 4% ETFE 13,600 0 Skl R>340%, XM R LB B 0T 25 R BT
WR A /&7 LN 25 % i 11, 6% I E 15,30, 408 BB AH 2014 £ 3.5%0.4. 9%, BFHE 2019
AT/ G BT 25 R 2 40% . Xk 7 5 it 25 A 6.3%.7.6%0) B R R 25 3R 29K 5%, %F
18, 8% LT & 21, 1% X Sk A fth g Sk AL pE T WS S I R BT AE R 25 R <3000, WL 3,

F 3 20142019 4 CARSS JH 4385 ili 4 v 7 0 T X 35 240 7 25 90 2 i 4
Table 3  Antimicrobial susceptibility testing results of Klebsiella pneumoniae isolated from bile, CARSS, 2014 — 2019

2014 4F 2015 4F 2016 4F 2017 4F 2018 4F 2019 4F
ILHET §g1«%>y%> ﬁglu%>y%> §§1«%>a%> ﬁglu%>a%> ﬁg1«%>&%> ﬁg
ﬁtﬁlﬁ*f\/_?)zﬁl() 40.7 46.8 3318 41.8 46.8 3859 39.7 49.2 3634 39.9 49.6 4 306 37.2 53.1 4593 39.0 51.5
S
WRHL PG K/ 4 372 9.4 84.1 4 345 10.7 83.4 5264 11.2 83.4 5347 11.2 82.8 6318 11.7 82.9 7 067 13.6 81.3
e

SkfmiaE 2193 45.6 48.1 2239 46.1 48.0 2631 43.3 50.7 2519 41.6 52.9 3249 41.6 53.1 3975 42.3 52.0

R(%) S(%)

Skfaflle 4 121 24.2 72.4 4047 24.6 72.3 4914 24.5 72.7 4776 23.6 74.1 5739 23.9 73.4 6482 25.4 72.0

Sefph Ay 3201 36.7 62.5 3138 36.2 62.9 3804 37.3 62.1 3912 35.8 63. 4689 34.4 65.0 5320 35.4 64.1

(921

SkfamEfls 1383 43.5 52.1 1315 42.8 52.5 1434 38.0 58.3 1479 38.0 59.2 1933 37.1 61.1 2046 35.5 62.9
Lfankhs 3664 18.8 741 3779 19.2 73.9 4725 20.1 73.5 5028 19.1 75.5 6150 20.0 76.2 6958 21.1 75.4

SLAIURER/ 1729 11.6 77.4 1730 14.3 76.4 2156 14.0 76.9 1920 13.4 77.0 2613 14.3 76.8 3444 15.3 77.4
AT

LAPET 1668 24.0 69.7 1712 24,7 69.2 2132 24,8 68.8 1822 24,0 70.6 2073 23.8 71.6 2597 25.5 69.5
JEAiER 1766 6.1 91.7 1676 5.7 92.9 208 6.4 92.2 2114 5.1 93.9 = = = = = =

W e 4312 3.5 943 4262 4.8 93.6 5300 5.0 93.7 5412 5.2 92,7 6329 5.8 92,7 7024 6.3 92.3
EWREW 2541 4.9 93.9 2621 5.5 93.4 3219 5.7 93.2 3119 55 93.6 3697 6.2 93.2 4221 7.6 91.7
KAREZE 4396 20.9 78.0 4375 20.0 79.1 5271 20.0 79.2 5342 19.9 79.4 5826 19.2 79.9 5912 18.6 80.0
B KRB 4443 4.7 94.7 4342 5.3 94,1 5267 5.0 94.6 5251 5.0 94.7 6266 4.7 94.9 7046 5.2 94.6
NP E 4198 27.3 66.7 4133 27.0 67.6 5050 28.5 66.7 4938 27.4 68.1 5531 26.9 68.3 50626 27.2 67.8

FEEGRIPA 4288 22.4 72,1 4244 22.4 72,7 5131 23.8 71.5 5215 22.6 73.1 6141 22.0 73.6 6879 23.0 72.4

B 4210 34.7 64.5 4124 33.1 66.4 5099 33.8 65.7 5119 32.6 66.9 6165 31.2 68.4 6821 32.5 67.3
R

2.2.1.3 BRIV R O BN T 2.2.1.4 SRR M TA AR X B
T 10 M 2 PU R 25 TR 25 R <20 % . XFskqunkls i D 1 50 B2 B 25 W 25 <20 % . X skl
Mif 25 2382492 10 %0 %88 = AL A0 2t 25 Fe il 4 flUmE it 25 36 <225 0, % Sk R ik i T 25 R <220 06, Xt
B (40200 o X W0 B R TR 25 26 ) 2014 4E 192, 3 % U JHe K5 R i 25 3R 29 R 25 06, % 56 B R A T 25 R KT
FFFE 2017 41 4.2%.2019 4E K 3. 9% ., %Rk TR o XFBTOK R B B 25 % H 2015 4510 6. 620
R 25 56<72.5 %0 AP WS IR BUAE BT 258 <7 T REE 2019 4510 2. 206, X w5 i 2 0 AR R i 2
21%., Wk 4, <16%. W5,
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Table 4 Antimicrobial susceptibility testing results of Enterobacter cloacae isolated from bile, CARSS, 2014 — 2019

2014 48 2015 4§ 2016 4¢ 2017 4§ 2018 4§ 2019 4
LA Ha il R(Y%) S(%) et R(Y%) S(%) i R(%) S(%) i R(%) SC(%) i R(%) S(%) Kl R(%) S(%)
AL AL HREL HREL HREL HREL
DRPLPEAK/ 1 584 15.3 66.7 523 10.7 85.5 1800 17.7 63.5 1926 18.6 64.1 2138 18.3 65.2 2260 19.1 65.0
il e 12 30
SLAUfbnE 1496 43.7 52.7 508 45.3 81.3 1715 46.5 50.4 1751 44.7 52.9 1977 43.4 54.5 2144 44,3 53.3
SLAphAs 1185 53.0 45.3 415 29.9 68.9 1250 55.8 41.8 1378 51.9 46.2 1604 50.7 46.7 1639 51.5 46.7
SkfImEfG 472 55.9 38.3 147 36.7 57.1 520 48.7 47.1 521 49.3 46.1 652 44.6 51.4 683 51.2 44.9
SLAMEAG 1310 9.8 80.1 465 11.4 82.2 1605 12.8 76.2 1778 12.3 78.5 2095 9.7 81.8 2326 9.6 82.0
SLFIURER/ 630 13.2 71.3 204 8.8 85.3 702 13.0 69.4 716 15.9 66.9 904 12.3 71.5 1184 14.0 70.6
Fdug:)
JEfb¥ERE 544 16.4 77.0 211 0.5 98.6 614 15.5 81.1 640 9.8 87.5 - - - - -
WHedEEG 1584 2.3 91.6 525 1.7 96.4 1804 3.6 92.1 1957 4.2 91.1 2165 4.1 90.5 2330 3.9 92.6
XTI 959 2.4 96.6 324 1.9 97.2 1098 2.5 96.8 1194 2.8 96.0 1252 2.9 96.5 1397 3.4 95.5
RKREZE 1637 9.2 89.2 545 14.7 84.8 1805 7.0 91.9 1950 6.7 91.9 2046 5.1 93.6 2039 6.6 92.3
firkRAE 1622 1.6 97.6 541 2.4 96,5 1825 2.0 97.2 1920 1.5 98.0 2150 1.3 98.3 2331 0.6 98.9
HHRYE 1595 13.3 80.8 528 20.5 75.6 1754 13.3 80.4 1869 14.7 80.1 1995 11.9 83.2 1929 12.5 83.0
AR 1594 11.1 85.1 543 15.8 79.7 1756 10.1 85.4 1879 11.2 84.5 2108 8.9 87.1 2278 9.4 86.3
B2 fifie 1554 15.4 84.2 515 27.2 72.4 1778 16.0 83.7 1861 15.1 84.6 2097 11.1 88.8 2281 13.0 86.9
PR I e
RS 2014—2019 4 CARSS JIH 4 43 55 40 23 50 M 187 ) 3= B2 1 181 24 9 24 Bt
Table 5 Antimicrobial susceptibility testing results of Pseudomonas aeruginosa isolated from bile, CARSS, 2014 — 2019
2014 4 2015 4¢ 2016 4¢ 2017 4¢ 2018 4¢ 2019 4
LA ﬁg R(Y%) S(%) ﬁg R(%) S(%) ﬁg R(%) S(%) ﬁg R(%) S(%) ﬁg R(%) S(%) ﬁg R(%) S(%)
DRPIPEAK 1484 27.2 58.4 1438 25.8 58.6 1560 24.3 61.7 1352 22,0 64.2 1188 24.2 63.4 1267 21.6 66.6

DRPLPEAR/ 1984 16.1 66.2 1915 15.2 67.4 2109 15.3 69.4 2096 15.0 69.7 2102 14.4 71.5 2267 15.0 72.4

Al s B 3H

SLAABBE 1949 23.3 68.2 1853 21.7 69.0 2074 22,3 68.6 2002 21.9 69.2 1999 21.4 71.1 2227 21.5 71.9
LA 2041 17.3 72,8 1978 18.1 71.8 2168 16.8 73.2 2141 15.7 75.5 2178 13.9 77.6 2396 13.0 78.0
KAIURED/ 846 19.0 63.9 762 14.8  65.0 977 18.9 63.3 845 14.9 67.7 991 13.4 70.0 1264 14.2 72.2
& EL3H

A 1339 32.0 49.1 1308 29.0 49.2 1491 29.1 49.3 1320 27.3 52.9 1378 27.8 52.2 1383 23.4 55.7
W edimE 1844 27.2 649 1797 26.9 64.9 2108 28.0 65.7 2104 26.8 62.7 2164 22.9 67.9 2351 24.8 67.8
EBRW 1316 22,1 72,1 1372 24.2 69.2 1561 22.6 69.7 1422 19.3 74.8 1529 18.0 76.5 1814 18.8 74.2
KAREE 1943 13.3 81.2 1888 16.7 78.9 2064 13.6 81.3 2063 10.2 84.3 1922 8.0 88.3 1756 6.2 89.8
FIkfRAE 1976 5.0 92.8 1891 6.6 90.9 2124 5.0 92.3 2099 4.1 93.4 2183 3.0 95.5 2364 2.2 96.3
HRHPE 1969 14.6 78.4 1898 14.8 77.9 2101 15.7 76.7 2052 12,5 81.2 2151 10.2 83.1 2305 11.3 83.6
FEFRIPRE 1905 13.6 79.7 1841 15.3 78.1 2081 15.7 76.8 2047 12.8 79.9 2066 11.1 81.5 2227 11.8 82.4
2.2.1.5 IS AR 68 A DA R K 2R K B 25 R AR T 40 % (BR A 2015 4E1if 25 %

U 25 W 25 5 8 T 4000 U0 SR AR /47 &2 =400, W3k o6.



1

@;

e s 7

1A 20 BB

Chin J Infect Control Vol 20 No 1 Jan 2021

R 6 2014—2019 4 CARSS JH I 70 1 1 & N gl AT 18 %) 32 470 1 25 ) 25 B s 2R

Table 6 Antimicrobial susceptibility testing results of Acinetobacter baumannii isolated from bile, CARSS, 2014 — 2019

2014 4 2015 4F 2016 4F 2017 4E 2018 4F 2019 4
RRED o R(%) S(%) et R(%) S(%) i R(%) S(%) i R(%) S(%) i R(%) S(%) Kl RC%) S(%)
S 0 0 ) 0 0 ) 0 0 ) 0 0 - 0 0 i~ 0 0
733 733 %L 733 73 MREL
URPIPEAR/ 737 53.2 40.8 674 55.6 37.8 758 52.4 41.4 481 42.4 52.0 664 45.8 48.0 731 45.8 48.8
il g 2L 3R
FUEPEM/ 587 54.5 39.0 575 57.6 38.1 626 54.5 41.1 520 44.8 49.8 595 43.9 50.6 615 45.7 48.8
&7 E
S fEfblE 736 56.1 36.5 738 58.9 35.6 834 55.5 36.3 728 47.7 44.9 867 49.9 44.2 935 47.7 46.6
SfEmefls 837 55.2 40.5 820 58.7 37.6 962 58.3 38.5 920 49.9 46.7 1061 47.4 48.8 1094 46.3 49.6
SLTEURER/ 400 36.5 43.5 396 42.7 40.9 488 37.1 46.7 412 33.3 50.0 524 31.9 54.4 622 29.3 58.2
Figas::!
WHetEEg 754 55.3 43.8 723 59.9 39.4 911 54.7 43.9 878 47.4 51.4 1018 45.3 53.6 1059 44.5 54.4
FEWHR 443 56.9 41.1 464 59.3 38.8 532 55.6 43.2 488 46.1 52.9 605 45.5 52.7 649 48.2 50.8
AR 797 51.1 454 790 53.5 43.8 940 52.0 45.1 900 43.0 54.1 914 39.9 56.7 788 43.9 52.5
Bk-RA 605 39.2 58.3 568 42.3 55.8 638 35.0 63.0 595 31.6 66.4 668 28.0 71.0 668 31.9 66.9
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Table 7 Antimicrobial susceptibility testing results of Citrobacter freundii isolated from bile, CARSS,
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Table 8 Antimicrobial susceptibility testing results of Enterococcus faecium isolated from bile, CARSS, 2014 — 2019
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Table 9 Antimicrobial susceptibility testing results of Enterococcus faecalis isolated from bile, CARSS, 2014 — 2019
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