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Abstract Objective
isolated from urine specimens in 11 hospitals of China. Methods
and antimicrobial susceptibility testing results reported by 11 hospitals of China from 2018 to 2020 were analyzed by
WHONET 5.6 software. Results The top 5 bacteria isolated from urine specimens of male patients were Escherichia
coli (23.9%~27.4%), Enterococcus faecium (12.5%~13.5%), Klebsiella pneumoniae (9.9%~11.5%), Enterococcus
faecalis (8.5%~9.8%), Pseudomonas aeruginosa (5.2%~6.6%); The top 5 bacteria isolated from urine specimens of
female patients were Escherichia coli (51.5%~52.8%), Enterococcus faecium (9.8%~12.8%), Klebsiella pneumoniae
(8.5%~9.2%), Enterococcus faecalis (5.3%~6.5%), and Prpteus mirabilis (3.0%~3.6%). Resistance rates of Enterococcus
faecium from urine specimens to levofloxacin, ciprofloxacin and ampicillin were all >90%, to vancomycin were
1.2%~1.6%; resistance rates of Enterococcus faecalis to nitrofurantoin and ampicillin were 1.8%~2.4% and 3.1%~4.2%
respectively, and those to vancomycin increased from 0 to 0.5%. The detection rates of ESBL in Escherichia coli were
46.7%~50.4%. The resistance rates of Escherichia coli to piperacillin/tazobactam were 3%~3.2%, and to carbapenem
were 0.7%~1.6%. The detection rates of ESBL in Klebsiella pneumoniae were 38.7%~50.5%. The resistance rates of
Klebsiella pneumoniae to carbapenem increased from 9.2% to 15.2%. Resistance rates of Proteus mirabilis to ceftriaxone
were 34%~42.9%, to piperacillin/tazobactam were 0.2%-~1.6%, and those to carbapenem increased from 0 to 0.9%.
Resistance rates of Enterobacter cloacae to ceftriaxone was 38.9%~50.7%, to piperacillin/tazobactam were 11.8%~21.2%,
and those to carbapenem increased from 5.4% to 22%. Resistance rates of Pseudomonas aeruginosa to piperacillin/

To investigate the change in distribution and antimicrobial resistance of bacteria
Data of bacteria isolated from urine specimens

tazobactam were 5.5%~14%, and to carbapenem were 9%~20.5%. Resistance rates of Acinetobacter baumannii to
carbapenem were 35.5%~54%. Conclusion Constituent of bacteria isolated from urine specimens was different based

on genders. Multidrug resistant bacteria in urinary tract infection also increased, especially carbapenem-resistant Gram-

negative bacilli. It is necessary to strengthen hospital infection control and antimicrobial stewardship.
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Tab.1 Constituent of the top 10 bacteria from urine specimens of males patients

20184F(n=3511) 20194F(n=4706) 20204F(n=4844)
i J5 B WEL MR % i J5 B WAL MR/ % 7 5 WAL MR/ %
PN i 961 27.4 K 1191 25.3 PN 7E ST 1159 23.9
PRI BR B 475 13.5 DRI ER B 589 12.5 E7EENT | 618 12.8
Jiti 9% e, 26 A 1 346 9.9 e ER 531 113 ERIZEENE 558 11.5
FHERA 344 9.8 Jifi 9% 5. 6 A1 448 9.5 Jili 58 5 AT 410 8.5
A2 R T 184 5.2 ] AR B B 284 6.0 LIS EEN T 322 6.6
F R BRI 146 42 R BRI 199 42 A E IR 206 43
A AR B 110 3.1 il S AN BB 179 3.8 FH 72 1 185 3.8
i S AN FF R 109 3.1 UEREA) 7 Rl 179 3.8 ] S BN R 174 3.6
Va1 R T 104 3.0 A AR AT B 110 23 A5 AL AT 1 127 26
S OB R 50 1.4 SO EERE 89 1.9 S EEE IR 93 1.9

2 VR IRARAS 7 B2 R BT 10A0 A Bt

Tab. 2 Constituent of the top 10 bacteria from urine specimens of females patients

20184 (n=4920) 20194 (n=7480) 20204F(n=8323)
93 JE A P& MIEL% 9o J5E T WH WIRL/% 9o J5E T A %
PN 7E T 2535 51.5 KA 1 4132 55.2 PN bS] 4395 52.8
PR N7 ER B 628 12.8 PR S ER T 736 9.8 PR ER B 850 10.2
Jifi 9 e, T A T 420 8.5 Jiti 9 e T AH 686 9.2 it 9 5. T AF R 656 7.9
FE W ER TR 265 5.4 PR 394 53 Bk 545 6.5
A A YA R 147 3.0 T EEER A 227 3.0 A AR TEH A 299 3.6
eSS 116 2.4 A AR T 226 3.0 TR A 284 3.4
P IR 90 1.8 P EIRA 125 1.7 A A P TR 166 2.0
T REER A 89 1.8 W e ¢ BEBR T 106 1.4 N e 58 B BR B 140 1.7
M e ¢ B BR 14 67 1.4 LR AE T 102 1.4 B I R 130 1.6
3V kT v 62 1.3 [V i B 82 1.1 BV AT 75 0.9

W3 RN BRTE ANSE N BRGNP 25 W 2 3%

Tab.3 Antimicrobial resistance of Enterococcus faecium and Enterococcus faecalis

R ER E7EENT

P 254 20184 20194F 20204F 20184E 20194 20204

Kbk R/%  AIIMRED R% IR R% RIUMREL R BEIIEREL R% RRUBREL R/%
EAR RN 1096 96.4 1344 96.7 1435 96.7 605 3.6 930 4.2 1179 3.1
FIREEIRKER 9% 527 1223 51.1 1336 45.4 535 41.7 826 42.6 1080 39.3
BANTSRI 1027 929 1104 93.9 1168 93.9 538 323 665 34.4 844 34.4
TEE TR R 1093 90.6 1345 92.1 1434 92.4 604 32.1 929 31.9 1185 33.3
R 22 [R] 983 45.1 1055 44.4 1103 46.1 514 1.8 617 2.4 803 2.1
FI R fH 1084 0.4 1316 0.2 1411 0.6 581 1.9 878 1.9 1120 4.2
AhER 1094 1.6 1339 1.3 1435 12 603 0 921 0.3 1182 0.5
WEINS 933 51.3 1024 52.7 1078 44.8 477 84.9 589 85.2 757 85.2
B ER 943 0 1208 0 1257 0 509 0 813 0 1051 0

Jili ¢ v B A0 B ESBLAS Hi 3 438.7%~50.5%, X JI2N36.6%~40.8%F131.1%~37.8%, .34,
SLAR0R B /A7 ELHEORIOR 7 76 AR/ A e IR TN 25 K 5y 2.4 FREMAAE B HATE S IUE 25 w2 %
BN21.7%~26.3%F115.7%~16.7%, Xt 15 T 5545 25 i O O Sk ol R T 25 R N
2N 2%IE NN E15.2%, XTWRIEZ R 255K 34%~42.9%, X UR B 75 bR/ fih i B30 R0 56 %0 15 5
36.5%~40.3%, MNP R ERWDEMMNZ25 B 25250 5 80.2%~1.6%F10~0.9%, XT 7 %09
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Tab.4 Antimicrobial resistance of Escherichia coil and Klebsiella pneumoniae
PN RS JIti 9 5. 78 A1 1

P 254 20184E 20194 20204F 20184F 20194F 20204F

B R% BRI R% BIHRE R RIEE R% BRI R% RIS R%
ESBL 1058 50.4 2585 477 3214 46.7 196 50.5 506 423 618 38.7
RN 3137 85.4 3877 83 4473 83 589 55.9 696 53.4 532 44.4
Sk TRNR B/ &Y B 3H 1446 5.9 2020 5.8 3719 4.8 330 22.4 388 26.3 793 21.7
SR M/AT 3043 48.7 4037 44 4591 45.7 625 54.9 863 54.5 866 51
R PG AR/ A LA 3471 3.1 5392 3 5736 3.2 759 15.7 1152 16.7 1107 16.1
ATk 2955 62.9 3270 59 3965 60.2 643 62.5 681 59.9 790 53.3
kA 3180 55.5 4828 54.1 5263 52.5 659 56.3 1019 53 972 475
kA e 3339 24.8 5355 22.6 5615 22.7 696 325 1151 332 1074 325
DSONHEYS 3128 54.8 5158 51.7 5706 51 683 55.1 1067 50 1087 45.5
LAt 3472 20.9 5374 21.9 5743 21.1 761 28.1 1159 27.9 1106 30.1
JEX b= ) 1011 1.6 2707 1.1 4433 1.4 228 12.7 523 10.9 900 11.2
Vi K v 3477 0.7 5422 0.9 5772 1.1 759 9.2 1152 10.6 1108 11.1
B 2450 0.9 3301 1.1 3506 1.4 548 10.9 757 12.3 673 152
[P/ Sy =23 3483 23 5431 22 5784 1.8 762 8.9 1163 12 1113 11.5
PN S 2817 38.3 3645 37.9 4624 35.5 618 35.8 787 34.3 874 31.8
GATER 2814 13 3583 11.7 3613 10.7 633 18.2 810 21 681 19.2
KA E 3191 63.4 4133 61.9 4178 61.1 702 40.2 906 40.8 766 36.6
JEE TR R 3484 59.6 5423 57.7 5777 55.3 762 37.8 1162 35.4 1114 31.1
527 T T e 3480 53.4 5409 52 5766 49.6 762 48.8 1157 49.4 1111 41.4
IR 22 [R] 3046 32 4003 32 4004 2.7 642 36.6 843 36.5 714 403

R AIR TV BT 25 253 0l N 25.9%~29.6% Al
43.9%~52.8%, WES.
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i 25 KR E T, H15.4% T E22%, WS,
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A 21 S o R 7 /At e EXL 4 A S AR DR /7
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Tab. 5 Antimicrobial resistance of Proteus mirabilis and Enterobacter cloacae
BRI B FH 8 1

P 254 20184 20194 20204 20184F 20194F 20204F

B R% BRI R% BIHRE R RIEE R% BRI R% RIS R%
AR IN 203 18.7 181 18.8 182 22.5 133 37.6 185 28.6 182 429
WRFEL PE AR I 254 1.6 346 0.3 437 0.2 166 17.5 262 11.8 260 21.2
kAt flne 233 3 343 3.8 428 4.2 159 37.7 259 30.9 247 40.1
DS LR 205 42.9 315 38.1 432 34 153 50.3 221 38.9 215 50.7
Sk A fis 253 5.9 345 7 438 53 166 15.7 261 15.7 261 22.6
JEAh R R 83 0 182 1.6 357 0.6 53 9.4 98 10.2 118 22
TG R v - - - - - - 166 5.4 257 6.6 259 10.4
B 194 0 198 0.5 217 0.9 128 7 202 7.9 196 10.2
B KR 2 254 2.8 348 1.1 440 1.6 166 1.2 264 1.1 264 2.3
NS 182 24.7 197 19.3 319 27.6 135 17 195 15.4 228 15.4
RATER 183 12 208 13.5 251 19.5 139 14.4 207 10.6 201 13.9
AN 233 52.8 239 53.6 262 43.9 152 23.7 225 20.9 217 28.6
VoK U 253 28.1 348 29.6 440 25.9 166 21.1 264 19.3 263 213
A T i R ST 254 67.3 348 59.8 438 60.3 166 28.9 263 25.1 263 26.2
W 27 K] 95 91.6 102 86.3 133 91 137 20.4 203 13.8 202 22.8

326 AT 2 AR L TR RN A0 2 AN T B T 24 i 2
Tab. 6 Antimicrobial resistance of Pseudomonas aeruginosa and Acinetobacter baumannii
A 2 AP SR L T i 2 RENFT i

P 254 20184E 20194 20204F 20184F 20194F 20204F

B R% BRI R% BIIRE R BRI R BIIBREL R% R R%
SR /AT - - - - - - 109 40.4 132 38.6 140 30
WRHLPEAR/AIE A 288 6.6 381 5.5 484 14 103 48.5 123 39.8 132 35.6
SR /& ELE 158 8.9 173 14.5 361 16.6 94 26.6 141 20.6 175 25.7
kAt fhnE 289 6.9 391 9.5 493 16.8 116 48.3 233 403 237 37.1
DS ENHES - - - - - - 141 50.4 213 413 207 40.1
LAt f5 294 6.5 394 7.1 503 14.1 162 49.4 251 36.7 251 34.7
DA 288 9 395 13.7 507 20.5 163 46.6 252 36.1 251 37.1
EP T 262 9.9 351 12.8 448 18.1 87 54 145 35.2 159 42.1
R K- A 294 1.7 392 4.1 508 9.4 83 28.9 118 23.7 139 23.7
NS 199 10.6 234 11.5 322 19.3 126 46 183 27.9 178 33.1
ZATER 248 8.5 342 5.8 470 13 135 34.1 205 22.4 214 28.5
AN P 293 14.7 385 16.4 486 21.4 148 51.4 219 38.4 218 413
VK U 294 15.3 390 16.4 507 223 162 42 252 30.6 251 35.5
577 T - - - - - - 163 36.2 248 27.8 249 273
KR - - - - - - 67 26.9 110 15.5 137 21.2
Bz - - - - - - 103 6.8 165 3.6 197 3.6
FEINRER/ &7 L3 L R PO AR At TR AH S B AR R R R, BRI RT AR 2z G T R W 35 A B 91 B R IR

7 IR SRR B I R 2 R AR, XL
7 ' B- P I K i e A 1 51 S 1Y) b PR B R e
U288 P 2 o K a5 A B 0T IR R 2 DA (i 24 2t A

B IR0,
AU TR R, 115 = RIE SR A4 85
FE I ¢ 35 50 T B8 0 K 26 0. 2% B 5
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