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[Abstract] Objective To understand the antimicrobial resistance of Escherichia spp. from member units of Hu-

nan Province Antimicrobial Resistance Surveillance System from 2012 to 2021. Methods According to the technical
scheme of China Antimicrobial Resistance Surveillance System (CARSS), data about Escherichia spp. and the anti-
microbial susceptibility testing results reported from member units of Hunan Province Antimicrobial Resistance Sur-
veillance System were analyzed by WHONET 5. 6 software. Results From 2012 to 2021, a total of 476 351 clini-
cally isolated Escherichia spp. were collected, 475 520 of which were Escherichia coli, accounting for 99. 8% ; 92. 6%
were isolated from inpatients; 39. 3% were isolated from urine specimens. Over the past 10 years, the proportion of
Escherichia spp. in total detected pathogens remained relatively stable, ranging 20% — 23%, the lowest rate was
18.7% in 2012, and the highest rate was 22.9% in 2015. In the past 10 years, the resistance rates of Escherichia
spp. to ampicillin, ceftriaxone, cefotaxime and ampicillin/sulbactam were >80% , >47%, >45%, and >39%,
respectively; resistance rates to piperacillin/tazobactam, cefoperazone/sulbactam, and nitrofurantoin were all <8% ,
to tigecycline, amikacin, imipenem, and meropenem (except in 2012) were all </5%. Resistance of Escherichia
spp. to 22 commonly clinically used antimicrobial agents fluctuated, but overall trend decreased year by year. The
resistance rates of Escherichia spp. from patients in the intensive care unit (ICU) . non-ICU patients. outpatients,
and emergency patients to 22 clinically commonly used antimicrobial agents were compared among different depart-
ments, and the differences were statistically significant (all P<C0. 05). The resistance rates of Escherichia spp. iso-
lated from ICU and non-1CU patients were compared, and except for tigecycline, the resistance rates to the other 21
antimicrobial agents were statistically different (all P<Z0. 05). The resistance rates of Escherichia spp. isolated
from patients to commonly clinically used antimicrobial agents were statistically different among patients of different
age groups (all P<C0. 05). Conclusion Escherichia spp. isolated from patients in different years., departments,
specimens, and ages have different resistance to commonly used antimicrobial agents. It is necessary to continue to
strengthen the surveillance on bacterial resistance, so as to guide the rational choice of antimicrobial agents.

[Key words| Escherichia coli; antimicrobial resistance rate; antimicrobial agent; Hunan Province Antimicrobial
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Table 1 Constituent of specimens sources of Escherichia spp. ,» 2012 — 2021

5 . 2012—2013 4E 2014—2015 4E 2016—2017 4E 2018—2019 4£ 2020—2021 4£

AR B A0 B A0 B A (00 REC R (00 WREC R (O0)
R 12 096 30.5 24 968 35.0 39 575 37.7 51572 40. 8 58 897 43.9
NI 3E 10 208 25.7 15 612 21.9 19 601 18.7 20 484 16.2 17 230 12.9
1L 3593 9.0 7 052 9.9 11732 11.2 14 316 11.3 15 325 11.4
ey AR 1 865 4.7 3742 5.3 5122 4.9 5 146 4.1 4 962 3.7
ARIvLY| 6 891 17. 4 13 900 19.5 19 802 18.9 23 005 18.2 23 917 17.8
HoAth 5 047 12.7 5 989 8.4 9 098 8.6 11 817 9.4 13 787 10. 3
it 39 700 100 71 263 100 104 930 100 126 340 100 134 118 100

]2 20122021 47 1) e 45 40 A1 T 24 M 00 0 3 i 7 D 4 T ) 24 A0 4 R

Table 2 Antimicrobial susceptibility testing results of Escherichia spp., Hunan Province Antimicrobial Resistance Survei-

llance System., 2012 — 2021

2012—2013 4 2014—2015 4 2016—2017 4

2018—2019 4 2020—2021 4

RWZY W R S W R S W R S KW R S W R S
B (%) (%) B (% (%) B (%) (%) M () (%) &K (% D

E= iR SN 27 440 87.9 10.6 60718 86.2 12.6 94991 85.0 13.8 105479 84.3 14.6 90572 83.2 15.7
SR TR/ G B 28 640 41.5 31.6 57099 49.4 26.8 83888 48.0 29.3 81541 42.2 33.6 88542 39.2 38.3
WRPLPGAR/fbms 40 35215 7.3 86.9 67776 4.7 91.3 100017 4.2 92.8 123763 3.9 93.5 131398 4.0 93.2
S kS 23062 58.7 33.8 38690 58.6 37.5 49011 56.3 41.2 66959 51.8 45.4 85577 47.7 49.8
Sk 760 i 1 35833 33.2 54.3 65737 28.0 61.4 98238 24.6 68.3 113840 23.3 70.7 126219 21.2 71.5
Sk 761ty A 26693 63.7 30.8 54436 58.1 38.0 87265 54.8 42,9 106505 51.1 48.1 114745 47.2 52.3
S A 5 11402 62.3 22.4 14950 61.6 21.4 14255 53.4 29.5 16 713 51.1 43.3 13132 45.7 47.2
S A ni 5 35593 43.8 46.4 69020 36.7 55.2 103136 29.4 63.4 123666 25.7 66.0 128 894 23.6 67.7
3k L WR R /£ 2 4 8520 5.0 83.8 19315 5.5 84.8 33125 5.9 85.4 72586 5.5 87.8 99042 5.4 89.3
KAPT 23446 17.1 74.2 40667 16.9 76.0 52826 14.6 80.2 77057 11.5 83.8 93346 10.2 85.3
A 32349 45.0 44.1 56881 41.5 51.4 76406 37.0 59.3 78534 33.2 63.8 79555 30.2 66.2
P Jie 15 75 24 485 3.4 94.8 47836 2.0 97.3 78341 2.0 97.1 94730 2.0 97.3 100627 1.5 97.9
EX 30 22346 5.6 92.7 41627 2.4 97.2 58055 2.1 97.4 71842 2.3 97.4 79283 2.0 97.5
JE At 1% B 7268 6.9 92.5 24226 10.4 89.1 45181 3.7 95.8 58862 2.6 97.2 68317 2.5 97.2
By ok B 36765 3.6 94.2 69226 3.0 95.6 103380 2.5 96.6 123107 2.1 97.1 131830 1.6 98.0
N 31558 40.9 54.1 66321 38.4 59.5 99820 36.5 61.9 106235 32.6 65.7 92744 30.2 68.5
ZhiHE 25290 21.9 59.8 49593 20.8 60.7 66546 18.3 62.1 56 841 11.5 67.5 49 118 11.4 68.8
B & 77 0 100 1255 0.4 92.2 7246 0.8 92.3 36942 0.3 98.9 69936 0.3 99.3
WNT B 32659 56.8 11.6 64072 53.2 26.8 89711 50.1 32.3 78 912 50.4 26.3 70318 50.1 27.6
AR E 32306 49.8 8.8 63946 47.1 24.5 96905 44.2 28.3 120395 43.9 28.0 130246 43.9 28.6
v I 2 A 14560 6.7 84,1 32122 6.2 84.0 53214 3.3 89.7 51488 3.3 88.7 63408 4.2 90.8
3 7 1k e FEY G s 33378 59.8 40.1 65226 56.2 43.7 98618 52.4 47.6 117428 50.6 49.2 124 981 49.4 50.5
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Table 3  Antimicrobial susceptibility testing results of clinically isolated Escherichia spp. from patients in different depart-
ments
ICU #4& 4k ICU B 3% [T BE ALEE
P25 W R S AW R S KW R S KW R S © P
B (%) (%) B (% () Bt (%) (%) I (%) (%)
SR VE AR 14635 88.1 10.9 346953 84.7 14.2 14897 85.1 13.9 2630 84.0 15.2 81.73 <<0.001
SAEVEM/AFEI 13200 52.4 27.0 311198 43.6 32.7 12676 45.2 31.6 2529 43.3 33.4 1987.27 <0.001
WRPLPGAR/fbs 240 17 270 8.5 86.8 419952 4.3 92,6 17223 3.4 93.7 3601 3.7 94.2 18 716.38 <C0.001
S 7 1k =7 9683 62.3 34.3 244271 52.5 44.2 7938 51.3 46.4 1339 51.7 45.5 1187.89 <<0.001
3 #6 fb E 16 502 32.8 60.2 404159 24.2 67.9 15824 24.2 69.0 3244 21.6 70.8 10 001.46 <<0.001
S 76 7 44 15365 62.5 35.8 356481 52.2 46.0 14911 53.3 45.4 2779 51.4 47.6 1750.97 <<0.001
3k 1618 I 2329 68.5 20.1 65750 54.2 33.5 1864 52.2 37.2 496 53.4 36.9 293,54  <<0.001
S 1 i 5 17 358 37.2 53.7 421923 28.7 63.1 17292 27.8 64.6 3607 25.3 65.6 8837.61 <<0.001
S 0L IR /&7 12 3 8711 10.4 80.0 213990 5.4 87.9 7669 4.3 89.3 2126 5.8 87.5 §877.11 <C0.001
KALTE T 10 646 18.0 75.8 265062 12.7 82.0 9933 12.7 81.1 1645 10.9 84.4 957465 <0.001
A 12185 45.4 49.9 295534 35.6 59.5 13185 36.5 60.1 2735 33.8 62.6 4539.20 <<0.001
W B e 13530 3.5 93.5 315059 1.9 93.9 13964 1.2 94.8 3358 1.8 95.1 14 960.93 <<0.001
B2 10294 3.9 88.4 251883 2.4 88.8 8936 1.9 89.7 1964 2.8 93.0 10589.42 <0.001
JE i 35 5 8141 6.3 93.4 184058 3.9 95.8 9468 2.1 97.7 2126 2.3 97.5 10202.89 <0.001
B ok R B 17569 3.5 95.3 425617 2.2 96.9 17387 2.5 96.6 3604 2.2 97.3 188 844.03 <<0.001
RAEE 14924 36.3 61.5 363574 34.5 63.5 15334 35.3 62.9 2744 36.2 62.7  6958.47 <<0.001
RATEE 9408 18.2 61.7 224819 16.2 64.3 10942 14.6 63.8 2157 12.9 64.5 9170.33 <<0.001
BINTE 4285 0.4 98.9 104989 0.3 98.6 5006 0.1 99.7 1147 0.2 99.3  4968.03 <<0.001
EINGRI 13148 57.2 25.7 306113 51.1 26.9 13566 54.1 25.6 3759 50.0 31.8 1693.19 <C0.001
k=8 R 17107 50.3 23.7 406500 44.5 26.6 16572 47.2 22.9 3493 42,2 25.1 1939.88 <<0.001
1k 1 2 A 8064 4.8 86.4 195260 4.2 88.6 9601 3.7 89.3 1797 2.7 90.5 9993.80 <0.001
2 75 Ttk e Y TSR 16 915 55.0 44.9 402482 52.1 47.7 16577 51.5 48.3 3538 51.3 48.6 3 172.71 <<0.001
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Table 4 Antimicrobial susceptibility testing results of clinically isolated Escherichia spp. from different specimen sources

o

R 149613 85.1 13.9 65036 87.2 11.1 40460 82.1 16.9 16561 83.6 14.9 700666 84.6 14.4 36858 83.2 155  803.86 <0.001

WRHLPG Ak / AUMEELIE 181 536 4.0 92.8 77724 6.6 89.5 50309 3.0 947 20328 7.6 87.4 83903 3.5 94.0 44342 3.8 93.0 1994.48 <0.001

Skl ne 172548 26.0 66.8 77160 26.8 64.7 47305 20.2 71.9 19310 31.7 61.8 80205 21.4 70.2 43328 21.6 70.0 1986.18 <C0.001

Pl 24699 56.1 31.1 12520 61.0 32.0 7990 49.7 35.4 2517 56.1 27.3 12806 52.9 32.8 9946 48.6 40.4  381.20 <0.001

SCHMIURE /AP 94534 5.5 87.00 36571 7.5 84,9 24415 4.0 90.3 10369 11.9 78.8 43134 3.7 90.8 23547 4.2 90.0 1673.76 <0.001

)

i) 128 883 37.0 58.5 56739 40.0 54.6 36937 30.9 64.6 14297 41.9 54.4 55131 33.0 62.2 31731 33.4 60.7 1427.29 <0.001

E A 1041200 2.0 97.6 49201 3.5 95.8 27776 2.0 97.5 11188 2.6 96.5 50919 2.8 96.5 29943 1.8 97.8  427.38 <0.001

B K 2 183419 2.5 96.6 80798 2.8 96.2 50518 1.4 97.9 20368 1.7 97.5 840626 2.2 97.0 44547 2.2 96.7  343.48 <0.001

ZHiHE 99071 16.8 63.2 40792 16.5 66.4 29055 13.9 65.1 12135 14.7 66.0 44611 17.0 63.1 21703 15.8 64.4  179.58 <0.001

AADE 130243 57.5 24.0 59656 46.2 29.8 37343 43.6 32.7 15709 56.1 25.3 62283 48.9 26.9 30403 48.0 26.8 20631.68 <0.001

F

1% A 109052 3.8 89.5 30468 7.9 84.0 21668 2.4 91.4 8520 3.9 85.9 31262 3.8 88.0 13793 3.4 89.3 1329.78 <0.001
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Figure 1 Changeing trend of resistance rates of Escherichia spp. from different specimens to third-generation cephalosporins

and carbapenems, 2012 — 2021
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Table 5 Antimicrobial susceptibility testing results of Escherichia spp. isolated from patients of different ages
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