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Abstract : Objective To explore the composition distribution and drug resistance of pathogenic bacteria i-
solated from urine specimens in several tertiary general hospitals in central and western Yunnan Province from
2017 to 2021,and to provide a basis for the initial empirical clinical use of drugs.Methods Non-duplicate bac-
teria detected in urine specimens from the same patient in several tertiary general hospitals in Yunnan from
2017—2021 were analyzed for drug sensitivity testing by paper diffusion method or automated instrumental
method., interpreted according to the American Clinical and Laboratory Standards Institute (CLSI) 2021
A total of 27 495

strains of bacteria were detected, 20 955 strains of Gram-negative bacteria accounted for 76.2% ,and 6 540

standards.and the data were statistically analyzed using WHONET 5.6 software. Results

strains of Gram-positive bacteria accounted for 23.8%.16 966 strains of female specimens accounted for
61.7% ,and 10 529 strains of male specimens accounted for 38.3%.11 159 strains of >>65 years old accounted
for 40.6 % ,15 295 strains aged >>18—65 accounted for 55.6% ,and 1 041 strains <18 years old accounted for
3.8%.The top five were Escherichia coli (51.4%), Enterococcus faecium (9.5%), Klebsiella pneumoniae
(7.8%) sEnterococcus faecalis (6.4%) ,Pseudomonas aeruginosa (3.0%).Among them,the resistance rates of
Escherichia coli to tigecycline, carbapenems, amikacin, nitrofurantoin, piperacillin/tazobactam, and fosfomycin
were less than 5%.1It had a high level of resistance to penicillin,the first,second and third generation cephalo-
sporins,quinolones and the drug resistance rates were 49.2% —100.0%.The drug resistance level of Klebsiella
pneumoniae to tegacyclin was low,and the drug resistance rates were 0.0% —8.4% ,the drug resistance rates
to carbapenems and amikacin were 5.8 % —26.2%.The resistance rates of Pseudomonas aeruginosa to antibiot-
ics were higher than 30.0%.The resistance rates of Enterococcus faccalis and Enterococcus facecalis to vanco-
mycin, linezolid, teicoplanin and tigecycline were less than 5.0%. The resistance rates of Enterococcus faecalis
to fosfomyecin, furantoin,ampicillin and penicillin G were less than 10.0%.Conclusion The pathogenic bacteria
in urine specimens are diverse.Early empirical treatment should be conducted,at the same time, targeted medi-
cation should be given as soon as possible according to the results of culture identification and drug sensitivi-
ty,so as to improve the therapeutic effect and slow down the generation and spread of drug resistance.

drug resistance; pathogenic bacteria
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A AT 813 3.0 513 1.9 300 1.1 16 425 372
[ 34 o #7 7 494 1.8 136 0.5 358 1.3 24 226 244
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*2 2017—2021 FRBERFAFENHAXATEHERETAYHTMER(X)
N T

U259
2017 (=2 749) 2018 £E(n=2 680) 2019 £E(n=2868) 2020 E(n=2738) 2021 ZE(n=3090) &t (=14 129)
AR TR 87.6 88.4 87.8 87.3 83.3 87.6
R U A ) 35.0 32.2 34.8 31.4 33.8 33.2
WR L 75 b / il e 12 31 3.4 3.5 4.0 3.8 3.6 3.7
3 760 e ok 71.9 71.6 65.3 61.4 69.8 67.8
Sk ALk = 61.5 60.1 55.1 54.2 51.3 56.5
SR 56.7 55.2 55.4 55.0 53.9 55.3
S 0L WR i /£ 12 30 3.9 5.4 6.9 5.6 8.0 5.6
K At g 23.5 23.6 22.9 24.8 23.5 23.8
3 A 0 fi 18.7 18.7 17.3 19.1 17.4 18.2
eVl 35.9 36.1 33.5 33.4 33.3 34.6
KA T 18.1 13.9 11.9 12.4 10.3 11.9
JEAL R B 0.3 0.6 0.7 0.7 0.6 0.6
e 0.5 0.4 0.6 0.3 0.6 0.5
Vi 85 1.0 0.6 0.6 0.6 0.7 0.7
LEARD R 60.8 60.1 60.8 59.9 61.1 60.7
By ok B2 2.3 1.9 1.9 1.3 1.5 1.8
RAREHR 43.7 42.7 40.4 39.6 43.6 41.2
527 W FE T e 53.2 54.4 55.4 55.7 55.0 54.9
18K i 22 PR 2.8 3.0 3.2 2.4 2.3 2.8
Bk 0.2 0.0 0.0 0.2 0.0 0.1
BEER 4.0 5.3 3.9 2.9 3.7 4.0
Jili 5 e B AR A
BT
2017 4E(n=412) 2018 4E(n=426) 2019 4E(n=403) 2020 4E(n=409) 2021 4E(n=501) &it(n=2151)

AR TERR 90.7 89.9 86.4 89.9 81.5 88.9
RV /&P 53.6 53.9 47.4 43.2 53.4 50.7
WR L PG AR/l 4 14 30 47.7 48.9 39.3 38.5 27.0 34.1
Sk 760 s 81.7 80.2 69.2 55.1 68.0 69.4
PR IE2 45.6 46.5 54.5 48.4 61.0 50.6
B 59.5 60.5 59.1 58.9 56.6 57.0
Sk AR R /7 4R 28.4 32.6 32.8 24.4 42.1 30.7
3 7t b wE 37.3 29.2 38.4 45.7 44.7 39.2
kA g 43.1 37.2 37.3 45.9 43.4 38.0
A 50.4 48.7 46.2 41.2 50.6 47.3
KALVET 66.3 64.2 52.8 50.8 30.1 40.3
JEfib 35 75 10.8 15.2 19.3 25.5 18.4 16.7

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



12 - EFhEFF£L 20234 1 A% 4 %% 18 Int ] Lab Med,January 2023, Vol.44,No.1
&R 2 2017—202] ERGEFFMMAETETOAERELZYNTEE(X)
it 4 sE R AR
LR 2%
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DR A 46.0 43.6 40.1 39.7 485 42.7
BImsmER 0.0 1.9 8.3 8.4 8.3 6.9
PER

T FORTCE

R3 20172021 EHFRERTEFHRABTEREAAWHMER (%)

A LA A
HUEZY
2017 - (n=186) 2018 4F(n=153) 2019 4F(n=144) 2020 F(n=148) 2021 FF(n=182) At (n=813)
ARPIM 66.1 63.8 68.6 65.5 66.7 66.0
£~ Nty VA igiakc| 25.8 30.4 315 17.6 25.3 27.5
WRHL PG AR/ sk [ 31 0.0 0.0 0.0 1.6 0.0 0.3
KAtk 69.6 65.0 57.5 50.0 475 61.2
KAk 40.8 44,7 49.3 44.8 45.2 42,7
SKACLIRER / &7 L1 0.0 0.0 L5 0.0 0.0 0.3
St 34.4 38.6 39.1 37.1 39.5 37.9
KAt fbnE 3.0 2.0 1.1 2.7 4.9 3.3
kA5 0.9 48 4.2 3.2 8.4 3.7
EAtii] 2.2 0.7 0.0 2.1 0.0 1.2
KAPET 6.3 4.6 6.8 4.5 6.6 6.1
JEfisRE 0.6 0.0 0.8 0.8 1.7 0.7
B2 0.6 0.0 0.0 0.0 0.0 0.2
W 5.2 5.0 0.0 1.6 0.0 2.3
LR R 36.2 41.4 51.3 48.1 53.4 45.2
KR B 1.1 2.0 0.7 0.7 0.5 1.0
PRKER 29.6 21.9 17.4 119 17.1 26.7
527 e 64.0 65.8 73.4 68.7 69.0 67.9
WK Z A NA NA NA NA NA NA
Bhnr NA NA NA NA NA NA
[ERa) 7Rz
HUE Y
2017 4 (n=97) 2018 4 (n=109) 2019 4F-(n=84) 2020 (=104 2021 4F(n=100) At (=494

ZRTIA NA NA NA NA NA NA
£~ Ny VA gk s NA NA NA NA NA NA
WRFL PG A/ il 1 3 32.1 10.7 323 18.4 26.0 22.6
P (UL NA NA NA NA NA NA
KAk 70.6 64.4 64.5 66.0 52.6 66.3
SKACIRER /&7 L0 33.3 34.9 23.1 3.7 16.7 322
DRiEA 73.7 70.9 53.0 57.2 51.3 57.3
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2017 HE(n=97) 2018 4E(n=109) 2019 4En=81) 2020 (=100 2021 £E(=100) At (=490
KAfnE 46.2 51.7 37.0 45.3 42.2 44.6
Skt fi 37.1 30.2 29.7 20.6 25.8 29.3
E=NiiiN) 48.9 53.5 36.4 53.0 20.8 46.4
KT NA NA NA NA NA NA
Jefh i 10.3 12.1 22.2 155 21.4 15.5
e 16.7 10.6 13.3 10.1 16.7 11.9
DA 11.9 20.6 18.8 10.0 15.1 16.7
TR R 36.4 27.1 42.6 28.4 41.3 35.3
Bk 2 5.2 5.5 6.0 3.8 2.9 4.5
RKEGE 10.9 31.2 16.5 24.0 15.8 23.4
525 T i e 43.3 43.5 42.9 34.6 29.1 38.5
I 2 K] 16.5 19.4 29.4 27.1 26.3 22.2
Bz 5.3 11.1 14.4 6.1 9.2 10.9
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2.2.3 SRR M T 25 % 20172021 4F 9 K&
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tH 2017—2019 4F 3B 14, SR J5 & 2021 4F 3 Wl 1) 14 2,
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£ R R 25 R 2 M 2017 — 2020 4E B, RS
2 2021 AF U AR B S 4 20.0% ~50.0% . 33.
0% ~53.8%.37.6% ~54.0% , XF P& K 55 2 (1 i 25 %
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4,
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IS CE
LR 25
2017 4E (n=149) 2018 4E(n=182) 2019 4E(n=175) 2020 4E(n=178) 2021 4E(n=140) & (n=2824)

WR $7 75 Ak 44,0 40.9 37.9 45.0 51.6 41.6
WIR L 75 bR/ il s (2 3 53.7 56.8 69.1 60.4 36.2 55.6
Sk 76K R /47 B 3H 32.7 34.8 40.6 50.0 20.0 39.5
3k 7t b wE 33.0 36.1 46.8 53.8 46.3 44.3
eVl 35.3 42.1 63.3 54.2 62.2 56.2
TP/ S N 43.4 43.5 49.7 49.5 35.8 45.3
RRER 49.7 47.2 42.1 38.5 37.5 43.6
EP R 37.6 40.9 46.8 54.0 52.2 46.8
WNE 54.8 57.3 68.1 64.0 47.2 59.1
Vi 8% 47.3 52.8 60.6 57.1 46.6 53.5
EARDE 54.8 57.5 67.6 63.1 55.1 60.0
3k 71 it i 41.1 47.2 54.4 50.8 38.2 47.1
ZAER 53.8 62.0 73.1 63.4 39.2 58.2

2.3 FEEE L PR T B R 2 W B T 2

2.3.1  RBEKRE M ERE T 25 20172021
A9 R e PR bR A o A B B BR TR A 26 i BR TR
4 370k, i 522 BAPE T 1 66.8 % (4 370/6 540), 5 4F

[F1] DR Ji B T A1 2 i ok o Xof ) 4 W Y LR B T T T
B2 VRIS R TR 24 R B iRy AR BROK . BR A A
WA e S PR i B T o 25 b B T 245 ) A T 24 3R 3 e T
FeRnER T o DR B T R 2K IS L Y B S i 24 R Y
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TE90.0% L ., W5, 218) 5 HI 4 VY A TS 24 46 [ it BF 1 45 %5 3K I (MRCNS)
2.3.2 4 (0 45 BR TR RN 3R T A A BR B 0 it 24 R 243 H , o7 2 T A A5 BR T MR B0 72,196 (243/337) . 5
20172021 4F 9 K B PRI PR A b 2L A ) & B 8 A () 4 o 00 ) 280 BR A1 01 0 10 40 44 Bk A1 % ) 2 e e L
25 BR A RN A AT ER T 555 Bk, H O EBHMER IS5 W E R BN R 25 R AR 0.0%0; B K KRB E .
(555/6 540), Hovbv Y &0 P4 bR 245 4 0 0 8 A BRI FIAE ST L s AREE 3 A, 3% B R A BR TR 1 i 245 R
(MRSA)50 k54 i OB A BR AR E122.9% (50/ & OHERRE., WE6,

x5 2017—2021 ERBIKEMEFIKENHGWHIWHER(Y)
bR o 3K TR

SN ESL)
2017 4E(n=455) 2018 4E(n=507) 2019 4E(n=566) 2020 4E(n=502) 2021 4E(n=581) &it(n=2 611)
RV 96.7 96.0 97.2 96.8 96.9 96.7
HHEHEG 96.8 97.1 97.7 97.0 97.2 97.2
) 2% e fre 0.0 0.2 0.2 0.4 0.2 0.2
FRBE R KRR 44.7 40.2 43.0 42.0 34.1 40.3
W i 22 PR 46.6 55.9 49.9 56.2 50.3 51.7
ZES T /B4R TT 1.2 1.2 1.5 1.7 1.3 1.4
ok BE R R R 39.5 23.2 18.6 12.0 15.7 21.7
BERT 0.5 0.0 0.3 0.0 0.0 0.2
BEER NA NA NA NA NA NA
LEARD R 93.6 95.6 94.3 92.8 92.0 93.5
YIS 0.8 0.4 0.2 0.0 0.3 0.3
BHmwE 0.0 0.0 0.0 0.0 0.0 0.0
e BR
B2
2017 4F(n=292) 2018 4FE(n=304) 2019 4F(n=326) 2020 4F(n=402) 2021 FF(n=1435) Hit(r=1759)

ARV 4.2 1.0 1.2 3.1 6.0 3.3
HHEG 6.7 2.9 2.8 4.5 7.5 1.8
1) 2 1 fie 3.5 1.5 1.2 0.8 3.7 2.0
mBE R KR 37.1 32.1 36.2 34.3 32.7 34.0
I8 g 22 PR 2.4 1.7 1.3 3.2 2.2 2.0
ZEWE T B AT NA NA NA NA NA NA
KRR R 31.8 21.3 14.4 18.1 13.5 19.4
BERT 0.0 0.0 0.0 0.0 0.0 0.0
PER 1.5 6.2 7.4 7.0 16.0 8.3
L E R R 23.1 24.8 23.6 30.6 38.1 28.9
ThER 0.8 0.0 0.0 0.2 0.2 0.2
=D 0.0 0.0 0.0 0.0 0.0 0.0

HNA R RIR 2,

RO 20172021 FEBRBHEFREVNRAITRERFALMHTEER(X)
E SRR EENE

HE Y

2017 4E(n="50) 2018 S (n=44) 2019 4FE(n=38) 2020 4F(n=37) 2021 4FE(n=49) Hilr=218)
HHEG 96.0 83.7 86.8 89.2 96.0 90.8
AR 54.0 41.0 57.1 50.0 64.0 54.1
) 2 nie fie 0.0 0.0 0.0 0.0 0.0 0.0
MRER 35.4 25.6 45.7 41.2 38 37.1

1wk i 2 A 2.1 0.0 0.0 0.0 0.0 0.6
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gRoe 072 FEEBAGREANKROATRARAAWHTWEE (1)

& WA W R T

B2
2017 4E(n="50) 2018 H-(n=44) 2019 4E(n=38) 2020 4F(n=37) 2021 4FE(n=49) Hitr=218
ZEE T /AT 2.0 5.1 2.9 11.1 0.0 4.3
0 5 T Je PR T e 18.0 13.6 21.1 24.3 20.0 19.3
NI 26.0 22.7 18.4 27.0 20.0 22.9
Fil 2.0 6.8 5.3 2.7 8.0 4.6
RRER 12.0 13.6 13.2 16.2 12.0 12.8
LR R 10.0 20.5 21.6 21.6 24.0 18.9
T ER 0.0 0.0 0.0 0.0 0.0 0.0
BmRE 0.0 0.0 0.0 0.0 0.0 0.0
B H A R
BN ESEY)
2017 4 (n=85) 2018 4E(n=77) 2019 4E(n=67) 2020 &£(n=56) 2021 &£ n=52) &it (=337

HEHEG 97.5 95.8 97.0 94.6 90.4 95.4
55K 76.5 72.4 76.1 70.4 75.0 74.3
1) 2% 1 g 1.6 0.0 0.0 0.0 0.0 0.3
TME R 42.0 35.5 37.3 41.8 44.2 39.9
Ik i 22 [ 1.2 2.6 1.5 0.0 0.0 1.4
ZERE T /BT 13.0 9.6 20.0 13.5 0.0 13.3
5275 Tt e FE LR 72.9 76.6 67.2 62.5 63.5 69.4
N YN 77.6 70.1 79.1 65.5 67.3 72.6
i 5 2.4 9.1 7.5 3.6 1.9 4.7
KRR #H 12.9 15.6 11.9 5.4 9.6 11.6
Uik = R 64.2 68.9 64.1 66.1 65.4 65.7
T ER 0.0 0.0 0.0 0.0 0.0 0.0
BmwE 0.0 0.0 0.0 0.0 0.0 0.0

233 LFMEBRREMM 2R 2017—2021 4F 2K E R RVGR P BRI E T B R 2500 L
Be R bR A v 3G I FLAEBR BT 664 #k, (G 22 BEREEMGZEMN A E R . AR ER UK R AR
HI% 10.2%(664/6 540), SAEMIARK X HEER G, WA 2588w, Wk 7,

x7 2017—2021 EXHEKRENBHWHTHE R (%)

To 7L 4k BR T

SN ESL)
2017 FE(n=85) 2018 4F(n=77) 2019 5 (n=67) 20204FE(n=56) 20214 (=52 Hil(x=664)
HEEG 0.0 0.0 0.0 0.0 0.0 0.0
ARS 3 84.6 70.3 74.7 73.8 68.9 73.3
) 2% e fre 0.0 0.0 0.0 0.0 0.0 0.0
TR 69.2 56.1 48.6 60.0 53.0 56.7
U7 78.4 65.0 73.9 78.2 81.0 75.3
k=8 Ru 59.5 75.0 57.7 52.2 45.7 55.3
N ER 0.0 0.0 0.0 0.0 0.0 0.0
A E 0.0 0.0 0.0 0.0 0.0 0.0
EZ U N 0.0 0.0 0.0 0.0 0.0 0.0
3 it it 76.2 % K ARG 5 A A3 3 R R A TR I BR T

20172021 4F . Z A 9 KRR EBEIRARA W5 va 5 (A A L 26 Ml BR T L ) 2 B B M T 15 ] P9 AR R
oD A R R 27 495 Bk, DU IR O 5 BRI A AE SR A — BT Lo M AR AR AR R R
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BUWHRKTHRME, 5 UTI £ 205 8 2L R &k R
LTI Race ESR R IR Y S A R R NS
R, KB AaHE N UTI b i £ WEG IR, il fg 5
PR ¥ b R 40 e 2 T ) H R T A2 (A R AT H 5 1) I B
RE 1 RN K M 35 4 B w5 1 35 T IR e

AR S TR BED . KR w3 Frik
RIS PUE 25 L S i T A0 i 25 R S B Y
R HERRL KIS MEE AT 2R 20
it i VP W el 25 T T 25 0 1) T 2 S S B D T PR I
it 48 50 T A B X B- P4 I e i 2S5 A R L R v T
K RHE G RELL 2.0 ~10.0% L F
o me it 6.5% ETFE 16.7%, E P i h 9.
9% L% 16.6 %, W HE R 12.0% L F%£22.0%.
it e 75 2 M Tl AR e TR A R AE = F B N R RREL b
w5 e N2 A —BY . AT R E A X Rk
T B M IS 25 B 32 A T 25 ML 7 AR R T R
it it 24 2 7 EE AW A TR AA T . B TR R
HPL R A YT 0 EE R, I B E SR M UTT MR
Y7 U, T I A W R ) PR R Bk . ER B A B H 40
SRR EE IS NI E Bk R B R E KT 70.
0% » X Sk F0 WR i / &7 [0 3H L WR $37 75 AR/t s [0 20 719 2
JERTF 60.0%0 X ELHL B 25 9 XF T 7™ R Y o R 4
MR S MR B 42t UTT AR SR & — AR I 3k %
Bf oK R AL B IN R 2R 9T AR B (B B Y R
R GAEAE N UTL W H B 257, A0 55 4
S 15 BRI TR X B R 2 0 A T 24 M 28 T 30,094,
Vi 3 R L 95 2 B R BT 228 43 5 R 53.5 %6 .46.8%
B 5 55 T 2020 4F CHINET H [ 40 B it 25 W i i1 23.
2% 19.3% . 5 20132015 4F = B 44 #H L5 4 4
B B X L TR 24 40 1 i 24 R S B 1 T
BRI KT 10.0% . Hls it UTI B3 2 1%
P M LR T B A DR B A PR A R B M B S
PRAEFRAMEEAE R IBE AR Z KA E LAY
o ) 2 AR AT R e A0 R T 24 53 R 7 I g,

Wk B R R S P ME B PR R o
66.8 %0 » 5 [ PN H: Al b X HF 5% 245 S — 20, 32 B gL
HRKT 65 ZBAENRE. A XHEREE UTI b
G R 55~T75 % (A MM UTT FIIRUE /8 2
R ARG ST R S B DR R L R A T DR B R G AL A
VR IR AT LS/ i 3K B P UTT O B 1) 25 g fig
A o b I K TR R 25 P TR 2 0 1 T 24 o5 g v e T
782 =R EPOINE & S = R VA AN | PN LY R SRR
R PSS M R OGS T N K SR RS LY AR R T R
TR 2 W iz A P o LA U % i 24 e 9 K HC A 0 R 300
e BE IR R R B M 24 R R B R VAN AR
WANHERS AT RIRE REN D FEAEM
BUWREAG. 2 Bk R X T 8 R IS ok g 2 R T 2 2% )N
T 8.0% . N bt 7 75 2 2 25 W A 2 LTS SR 2 25
BREA T2 UTT 1 7 e 8. 345 BR & b, AP AR

i 24 4 B €0 8 25 BR PR AN AR PG P 24 R 1 D 1
FIER T BRI M 22.9% . 72.1% AR T 2020 4E
> [ Tt 24 A6 00 1) B e 31.0 %0 .81.7 %618, 4 w40 A
25 BK T R % B 4 BK R0 R IR 2 TR L 2 0 T/ SR A
AT AR R KGR A EmME T ERYAEAR
B A, BASRE T REENEER G.&
VGBI e i R N IR R L T A R 2 TR AR
Y175 7 L ORI T 2 R E R X T T R IR T R
WA Ko A LG B B R KA R E LN PUE
L7/

ZEF PG ALK UTT LUK 7 % 75 i bR % BR 1A
RE. BT EEGURE YTz A L T2 AR N W
B il & 5 TR A1 BA N AR B T 1 T 24 1 AR A5
R UR B A R SR R R AT U B R R R 3 5%
EHEA—EMNT UTLi2Wr, A58 PCR, £ H
PCR. & & PCR 1 MALDI-TOF i %% 4 R, a]
TE3 WP T8 BPR W T A 1) T 42 S 0 L A AR 4 s U
i [ 5 27 35 DR A 300 A kg — il L9 T ) i A i R
9o AR B0 BT B R R A1 R AT TR LR SR B
B2 DR BRI . I R N 7E B 22 06 PR IR 9T I SR A L
B HEATAR AR LA I 56 1 B e R 4 0 %5 8 R 24 B
B T R A AL 000 235 SR o) 12 3 5 RO BT TR 24 4 s [ I
A T % 22 B i 24 B 0 W DU, DT 2 7R IR T R ik
SETi 2 B 1 7R A AL
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