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Abstract:Objective To understand the distribution and drug resistance situation of urine culture patho-
genic bacteria in a hospital to provide a basis for the treatment of urinary tract infection. Methods The mid-
stream urine culture positive results of the inpatients in the Affiliated Hospital of Yunnan University from
January 2015 to December 2019 were analyzed. The microbial identification instrument was used to identify
the strains and conducted the drug sensitivity test,and the Whonet 5. 6 software was used for the data analy-
sis. Results A total of 4 974 strains of pathogenic bacteria were isolated,including 3 892 strains(78. 2%) of
Gram-negative bacteria,and 1 082 strains (21. 8%) of Gram-positive bacteria. The top five of urine culture
pathogenic bacteria were Escherichia coli, Klebsiella pneumoniae, Enterococcus faecium, Pseudomonas aerugi-
nosa and Enterococcus faecalis. The resistance rates of Escherichia coli and Klebsiella pneumoniae to most an-
tibacterial drugs in males were higher than those in females (P <C0. 05) ; the resistance rates of Pseudomonas
aeruginosa to most antibacterial drugs in females were higher than those in males (P <C0. 05). The resistance
rates of Escherichia coli in urine cultures of the patients = 65 years old to ceftazidime, ciprofloxacin, and

which of Enterococcus to high concentration streptomycin were higher than those of the patients >14—<(65
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years old (P <C0. 05). The resistance rates of Klebsiella pneumoniae to ceftazidime, ceftriaxone, aztreonam,
gentamicin, ciprofloxacin, levofloxacin, the resistance rates of Pseudomonas aeruginosa to antibiotics other
than ceftazidime,and which of Enterococcus faecalis and Enterococcus faecium to erythromycin and tetracy-
cline in urine cultures of patients >>14—<(65 years old were higher than those of patients =65 years old (P<C
0.05). The resistance rates of Escherichia coli to amoxicillin/clavulanic acid and cefoperazone/sulbactam
showed an increasing trend (P<C0. 05). The resistance rates of Klebsiella pneumoniae to penicillins,amoxicil-
lin/clavulinic acid and piperacillin/triazobactam, cephalosporins, quinolones, aztreonam ., gentamicin, compound
sulfamethoxazole and nitrofuratoin were high (> 40. 0%) ,and the resistance rate to ertapenem showed an in-
creasing trend (P <C0. 05). The resistance rates of Pseudomonas aeruginosa to most tested antimicrobial a-
gents showed an increasing trend (P <C0. 05), especially the drug resistance rates in 2019 were higher (=
70.0%). The resistance situation of Enterococcus faecium and Enterococcus faecalis to antimicrobial drugs
was stable(P>>0. 05). Conclusion Escherichia coli and Enterococcus are still the major pathogenic bacteria of
urinary tract infections. There were differences in the pathogenic bacterial spectrum and drug resistance be-
tween different sexes and among the patients with different ages. Among the urine culture pathogenic bacteri-
a, Escherichia coli,Klebsiella pneumoniae and Pseudomonas aeruginosa with high drug resistance rates should

be the emphasis monitoring objects.
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LW 0.6 1.2 0.6 0.4 0.6 0. 655 0.418
B oK R B 3.2 1.6 1.1 1.0 1.4 5.347 0.021
RRER 46.9 41.0 38.8 41.3 35. 1 11.088 0.001
WNTE 66.3 67.0 67.7 67.5 62.5 1.202 0.273
LA R 62.7 61.7 62.2 61.1 56.0 4,274 0.039
5207 W e FE T e 59. 8 59. 2 51.6 54.1 51.2 9.945 0. 002
Wk i 2 A 4.8 2.3 3.2 3.2 2.9 1.295 0. 255

/RN TEI .

2.4.4 RHERTE PRI BER R X F) A3 s i R IR &
PR A RSOER A L 5 AT 8] 38 TG 24 Bk B, X T o B

RMELEE T /ARG T 25 R 35 <7, 504, X = e J&
FALWE 8 Wk W % DAL, DU BR R Y 2 R B > 40, 0%,
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X R RS R R S R LL R R N 25 R AE 90 0% A2
A5 T R VA B B R RN T o A R YT 2Y 3 Lt R {1 A
(P<<0.05), W11,

2.4.5 ZEGEREE 27 BRG] % e AR A R
PRAEBE R I BBUEE L 5 AT [B] 34 o 24 Bk th B, X O T

2RI - DR 28 SR <74 0%, X &N T BRI 25 R <
10. 0%, X H & E G i 245 3 <720, 096 , % W 125 i 25 ifif
2RAE 21, 9% ~ 38. 7% , Xf £1 % DU BR 2K i 25 R
¥1=>60. 090, X%F i We B 5 25 R MY it 25 R 2 b T i
(P<C0.05), W& 12,

RO 20152019 EFMREEBEEXNRELWHIMEE(N)

- 2015 4F 2016% 2017 4E 2018 4F 2019 4F 2 P
(n=288) (n=115) (n=98) (n=177) (n=145)
W iz PG A 78.7 77.6 67.3 65.8 66.9 5.678 0.017
BoT 5 VG bR / 58 hr 24k R 59.6 51.7 40. 2 48.1 62.1 0. 680 0. 409
Sk AL IR R /&7 2 4R 50. 6 52.8 34.8 51.9 54.0 0. 202 0.653
WR iz VG Ak / = mee [ 30 54.9 54.5 41.3 54.5 56.3 0.178 0.673
Sk At A BE 67. 4 61.2 58. 2 51.9 57.9 2.331 0.127
Sk 7 A 78.7 75.0 65.3 66. 2 65.5 5.525 0.019
Sk 1t fi5 64.0 47.4 45.9 50. 6 51.7 1. 067 0. 302
A e 70. 8 59.5 54.1 59.7 62.1 0.575 0. 448
JEAL R B 3.9 7.9 2.4 3.6 23.6 24.058  <C0.001
V. i ¥ e 39.3 33.6 26.5 26.3 41.4 0.093 0. 760
] 39.3 33.6 26.5 26.0 40.7 0.036 0. 850
TP N N 55. 1 30. 3 31.6 33.8 39.3 1.471 0.225
RREER 66.3 45.7 50. 0 53.2 51.7 1.180 0.277
WNT B 82.0 73.3 71.4 67.5 68.3 4.790 0.029
AR R 74.2 64.7 59.2 59.7 64.1 1.693 0.193
2 75 T e Y 56. 2 46.6 41.8 49. 4 51.7 0. 007 0. 936
kg % A 79.8 63.8 45.9 57.1 60.0 6. 447 0.011
% 10 2015—2019 ERFBEMEN R HEYHMAER(X)
[— 2015 4 2016 4F 2017 4E 2018 4F 2019 4F ¥ P
(n=22) (n=28) (n=139) (n=47) (n=130)
WR iz PG A 36. 4 14.3 43.6 44,7 73.8 21.169  <C0.001
3 76 UR i /& 40 50. 0 14.8 46. 2 57.4 81.8 21.067  <<0.001
WR iz VG A/ = e 2 30 36. 8 12.5 46. 2 53.2 75.6 22.965  <C0.001
K 6 BE 36. 4 21.4 41.0 40. 4 73.8 18.751  <C0.001
3k f it i 40,9 17.9 41.0 61.7 78.5 22.446  <<0.001
A e 10.0 30. 8 36.8 74.5 80. 0 39.477  <<0.001
V¥ 8% 13.6 39.3 51.3 63.8 76.9 23.194  <<0.001
EIRIETE 50.0 32.1 39.5 66.0 77.7 12.782  <<0.001
05 N N 40.9 10.7 23.1 31.9 70. 8 23.940  <C0.001
RKEE 40. 9 17.9 33.3 40. 4 70.0 16. 749 <<0. 001
HNT B 45.5 28.6 41.0 63.8 79.2 16. 454  <C0.001
LR R 45.5 25.0 41.0 63.8 80. 8 19.569  <C0.001
11 2015—2019 ERFHREN N EAYMTHEE(Y)
bi 2 2015 4 2016 4% 2017 4 2018_5[2 2019 4 g 1 P
(n=48) (n="54) (n=72) (n=159) (n=186)
HHEG 95.8 90. 7 94. 4 97.5 97.3 2. 905 0.088
RV 97.9 88.9 94. 4 94. 9 97.3 1.511 0.219
R KB # 42.6 51.9 52. 1 60.9 49.2 0.570 0. 450
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gkl 2015—2019 ERBHRE M A A YR AR (%)
F— 2015 4F 2016 4F 2017 4F 2018_*r 2019 4F e P
(n=148) (n=154) (n=172) (n=159) (n=186)
o e A R 68. 8 54.7 50. 0 48.7 46.2 7.106 0.008
TR R 95.8 88.9 94. 4 97.5 97.3 3.854 0. 050
LARY R 97.9 88.9 91.8 97.5 96. 2 1.511 0.219
VYR 100. 0 88.9 97.2 97.5 98.9 2.997 0.083
AR &3 95.8 85.2 90. 4 94. 3 89.2 0.148 0. 700
Ik i 22 PR 56.3 50. 0 55. 6 54. 4 55. 1 0.018 0.893
1) 2% e g 0.0 0.0 0.0 0.0 0.0 / /
T ER 5.3 5.9 0.0 1.3 0.0 12.536  <<0.001
FEWE T IR RRET 4.2 7.4 4.2 2.5 1.6 3. 650 0.056
U & 66.7 46.3 50. 7 56. 6 59.5 0.194 0. 660
=Y 0.0 0.0 0.0 0.0 0.0 / /
/RN BRI
* 12 2015—2019 FEBKBENREHMMTHEE (W)
) 2015 4§ 2016 4 2017 4 2018 4¢ 2019 4¢
LAY ko x? P
(n=31) (n=132) (n=237) (n=149) (n=61)
HHEG 3.2 9.4 19.6 10.2 9.8 0. 390 0.532
ARV 3.2 6.3 8.1 8.2 4.9 0. 062 0. 803
R KR 54. 8 25. 8 43.2 42.9 45.9 0.039 0. 844
TR B R R 16. 7 12.9 37.8 24.5 36. 7 5.325 0.021
WNT B 38.7 21.9 32.4 26.5 36. 1 0.036 0. 850
Uik R 32.3 21.9 27.0 26.5 34,4 0. 364 0.546
LIPS A 32.3 21.9 27.0 26.5 29.5 0. 006 0. 936
a5 ER 77.4 62.5 70.3 67.3 73.8 0.006 0.938
Wk i 2 A 0.0 3.1 2.7 2.0 3.3 0.478 0. 489
1) 2% e g 0.0 0.0 0.0 0.0 0.0 / /
Tl ER 0.0 3.1 0.0 0.0 1.6 0.018 0. 894
U R 96. 8 81.3 67.6 83.7 90. 2 0. 000 0. 989
E=YIEZ 0.0 0.0 0.0 0.0 0.0 / /
TE /RN LI,
3 i it 14 % B3 R85 5% 099 JE T DL K I 3% 4 71 DR g BR A

2015 4E 1 A &= 2019 4F 12 A = ¥ K2# M8 B B
G 0 1) PR 65 % e s S TR LA B 24 B PE B O 2L 5 R /NVE
LU S AR M . TR B IR R R 5 AR IR
K35 A B AR S B AR TR L DR M BK AT | R 4 f1 PR B
R ZE M R, Lo PR DR IR IR B LT S AR IR
Ry 35 A VAL DR M BR VAT il AR A TR L 3 i K R AT
S AR IERT . 5 ) 30 4 5 000 e 5 25 SR AR A L HE A
A AT AN [ s DXL AS ) B DR D 2 1) 0 i T L
H—EMERUET, TR EREFRBBEFEN
SrEER(62. 8V ) M E T ARG 1Y) . X FESL
PE WA R 2B T 22 G0 45 1) 1) e R MR SRR IR B A 3 B0 Ry
SR G, 2o PR S0 BE IR RS AL T, B E R
WA TR WIRAEFE RS N 230 G Ik 3 | 4
25 J W PN 93 T DB R 7 Ak 4 iy SR TR 3R A R 4 A T 5
A Y DR TR B % T Ao R R R AF I B R B R
RIS R A A AR B %A iR, <

it & v B A TR A2 g Bk T O F L 5 N F 5T A5 R A
W1 > 14 ~<<65 B FI==65 % B RS 55 00 R
VLR W ¥ A T L il A o B A1 TR L B i 35K T R ) ¢ e B
ML E

AN TR 1 TR PR 35 3% B K W 35 A B R il 98 5 A1
BEXT KA L 25 Y 0 25 R B B & T ot
SR T PR3 F A R 2% A1 B L TR R DR 43 BT TR 2 1
Tt 245 23 0 Sy Lo B8 v T DBk BRE R B AR Y I B
JaE X 7 T 24 0 1 T 2 SR A 55 PR R Lo 1 B A TR T B
25, 5 ATt S5 R A A A A A R T LB T
W 24 2 T 0 25 RS A R TR K B 3R A TR R G
RN B E W WA, B R 2R ST
Ve AR Lo PR BB A B R 2 B0k W 1B IE TR R AT
B 1 5 P R A B AR 2 B 5 A% P R R 1 o
B OEH L N AVAE i 20 DR 6 TR e 4 9 i TR 350 o B
WY R T 25 B WAFFE 2 R . =65 & ARG K
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Jign 35 A RN Sk 760 Ath e AN BR TN VD B B 240, DL R
BRI B vk BEBE R R W 258 5 T > 14~ <765 & &
F RIS TR . > 14 ~<C65 2 HF R 5 55 10 i 45 5
FAAFE T LA mE Sk f il Ay & R K R VB
I B A2 SR U B T 24 8, A % {1 BR B TR X 22 B
PUHE 25 T 25 5%, L) K i BR R B X 40 B K MU 3R R
(TR 24 SR 35 85 T ==65 % JR 3 PR BE 37 0 B AR IR LI R
P A 7E 22 56 FH 24 638 17 2% B ] P 31 O ) 4F 0% iR
975 JAL AT A T 24 4 25 5
ABIEFE K B L5 AF (] FR 5 2% 1 HT 5 99 I B ) TiRf
25 5[] ) 4 [ BOUE OR B L K B R A T X Sk 1 R
Fili /45 L3RR 285 %R (9. 6 % ~21. 8 %) & T 4 ¥k
(3. 8% ~8.0%) L H 2019 4ETi 24 # 5 3k 21. 8%,
X B VG AR/ & T 245 % (62, 6 90 ~65. 5 %) = T4
[ -1 7K - (39. 2% ~56. 0%, XF WR 47 75 Ak / = mke [
25 % (6. 8% ~ 15. 6%) & T 4 FH F ¥ K F
(2.5%~ 4. 9%, XF 3k f60 mik fig it 25 % (15, 1% ~
21, 1YOMRF 4 E 3 K (22, 0% ~ 35. 0% 5 ili ¢
T T A BT A i e PR e i 24 2 4 [ S 1 K R
A S %o 5 A% 0 TR 25 9 1 it 2 % 38 1 4 [ OF 350K
o ASHIESE i A8 T AR T R I e 85 R R B B
MM 253 R 26. 0% ~41. 4%, W] 5 T 2019 4E [
20 A T 24 A0 T TR 2 R I i % i 98 W R
3R 25. 3% Fil 26. 8% . i 24 ] A5 B i ™ 0% L iy T
TR 25 1 ok A A ok At T B 25 W b
24 GBI MEE R, H R EBUR 2 R RE WL E
e o7 1T B8 7T T 245 0 fof 4 38 0 J% % T B s ok o i
245 TR PR 1) 1 405 R 8 5 4 o 1 P T X6 T A B T 24
(it 245 %6 1 4 S ¥ K7, JE AR 2019 AR 24
FHI=70. 0% HR BRI 5 FEH R L X RE
VI, e sy e b e R B S B R O R
R T 5 DR M BR A 2 i Bk B X R A P 25 W Y
it 24 23 5 4 [ 41 B it 245 W 00 19X F 9% 45 SR AR T, 5 ) 4
] 41 B TR 245 W 00 P A i T 1% B TR 2 0 o R B A
RAPUIRZ , IR BR B X 1= ok B B B 2R R DU B4 2 1) T
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R 2 B s B O % K 2 A BT L i 2% o B AT BRI 4
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L7 B R B R0CH it 4 1 2 5 i 24 B 1Y B BE Y
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R CHE B 205 W e PR 1 9 S JE ) 36 T IR
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B R 22 B BE BE 3 5 AF JR AR AR 43 B8 1 K I 2 A A
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