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[Abstract] Objective To explore the epidemiological characteristics and differences in antimicrobial resistance be-
tween catheter-associated urinary tract infection (CAUTI) and non-CAUTI of healthcare-associated infection

(HAD . and provide scientific basis for precise clinical prevention and control. Methods Based on the regional HAI
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surveillance platform in Suzhou City, urinary tract infection (UTI) surveillance data reported by 61 member units
from January 2020 to December 2024 were analyzed retrospectively. Pathogen distribution, detection rate of multi-
drug-resistant organisms (MDROs) ., and antimicrobial resistance spectrum characteristics of patients in the CAUTI
group and non-CAUTI group were compared. Results The incidence of CAUTI in patients in CAUTI group was
0.99%,, the incidence of healthcare-associated UTI in patients in non-CAUTI group was 0. 14%. There was statis-
tically significant difference in the distribution of UTI pathogens between the two groups (P<C0. 05). The patho-
gens of the CAUTI group were mainly Gram-negative bacteria (56. 0% ), with high proportions of Escherichia coli
(19.6%) and Klebsiella pneumoniae (15.0%). In the non-CAUTI group, the proportion of Gram-negative bacteria
was higher (64.7%). Antimicrobial susceptibility testing results showed that the resistance rates of Escherichia co-
li to tobramycin, cephalosporins, and carbapenems in the CAUTI group were all higher than those in the non-CAU-
TI group (all P<C0.05). Except for tigecycline, the resistance rates of Klebsiella pneumoniae to other antimicrobial
agents in the CAUTI group were all significantly different from the non-CAUTTI group (all P<C0. 05). The resis-
tance rates of Acinetobacter baumannii to ticarcillin/clavulanic acid, quinolones, most cephalosporins, carbapenems,
and aminoglycosides in the CAUTI group were higher than those of the non-CAUTTI group (all P<C0.05). The de-
tection rates of MDROs were higher in the CAUTI group, especially that of carbapenem-resistant Klebsiella pneu-
moniae , accounting for 57. 8%. Conclusion There are significant differences in pathogen distribution and antimi-
crobial resistance of UTI between the CAUTI group and the non-CAUTTI group. It is necessary to establish a re-

gional antimicrobial resistance surveillance system for pathogens in UTI, and provide basis for the rational use of an-
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timicrobial agents in clinical practice.

[Key words| catheter-associated urinary tract infection; non-catheter-associated urinary tract infection; healthcare-

associated infection; antimicrobial resistance; surveillance
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Table 1 Status of healthcare-associated UTI in patients in the CAUTI and non-CAUTI group
N CAUTI 44 non-CAUTI 4
e 3 PR H % CAUTI il k% B () RO B B 5 BEBe UTI sk RHiEE )
B 3701 714 3 885 1.05 6 182 873 8336 0.13
ZRERE 695 161 460 0. 66 1 487 905 2 140 0. 14
it 4396 875 4345 0.99 7 670 778 10 476 0.14

F2 CAUTIALY non-CAUTI 4L # B g UTIRFS K U 43 £
Table 2 Department distribution of healthcare-associated UTI in patients in the CAUTI and non-CAUTI group

CAUTI 4 (n=4 345)

non-CAUTI 4 (n=10 476)

B =R B BB =Y B BB
CAUTT gk ¢ 4 R L CAUTI Jgk i 4 B L [ g UTI 4 R L B g UTI 4 B He

(R % 181 Y (¢79) 18 Y K %) 181 R K (%)
22 SR 675 15.5 51 1.2 750 7.2 356 3.4
24 ICU 624 14. 4 76 1.7 811 7.7 79 0.8
i Z R 286 6.6 85 2.0 697 6.7 147 1.4
2 NF 264 6.1 19 0.4 554 5.3 127 1.2
R 235 5.4 11 0.3 536 5.1 134 1.3
AR 199 4.6 8 0.2 537 5.1 93 0.9
0 A 148 3.4 14 0.3 323 3.1 256 2.4
412 ICU 155 3.6 0 0 388 3.7 69 0.7
=871 147 3.4 3 0.1 281 2.7 95 0.9
ME ICU 144 3.3 0 0 275 2.6 73 0.7
W IR SR 126 2.9 3 0.1 227 2.2 105 1.0
LAERRL 106 2.4 10 0.2 257 2.5 56 0.5
i Je # 90 2.1 5 0.1 213 2.0 77 0.7
SR 71 1.6 0 0 235 2.2 47 0.4
5 95 R 61 1.4 6 0.1 249 2.4 25 0.2
O 1L R 48 1.1 17 0.4 89 0.8 76 0.7
1ML 5 23 0.5 6 0.1 238 2.3 16 0.2
LR 37 0.9 7 0.2 90 0.9 46 0.4
N 3 IR 27 0.6 15 0.3 85 0.8 52 0.5
LR EER 58 1.3 = = 123 1.2 53 0.5
HoAth 477 11.0 8 0.2 1378 13.2 158 1.5

T — s CAUTI A B e b 2R B2 A0 1 ], i Sl 1 Lo 0 B 1S DL 5 0F AR = .
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CAUTI non-CAUTT 4 N A [v] 55 9% B= B 2 7] 55 )it
oA 22 S A Ge A 0 LG 843 ) 28. 787,
14.860,¥) P<<0.001), L3 3,

2.5 UTIMDRO # #4# 2. CAUTI.non-CAUTI
P UTT MDRO 73 fii 22 5 A G4 8 L G =
43. 948, P<0. 001) ; I H. 1 20 PN AS [] 55 2% % e 22 1)
UTI MDRO )43 fii 22 5 A G 1127 5 L G {5 73 51
N 75.260,46.843, % P<C0. 001) , CAUTIZ T} %

*3 CAUTIAHY non-CAUTI 4 UTI 5% R H 43 1f
Table 3 Distribution of UTI pathogens detected from the CAUTI and non-CAUTI group

CAUTIH (n=4192)

non-CAUTI 4 (2 =8 079)

o JEL B =B TR BB =B T B
R &L B EE (2%60) MREL ¥4 B L (20D MREL ¥ B L (20D AL 4 B LG (260)
XM 2 106 50.2 243 5.8 4312 53.4 913 11.3
K e 7 735 17.5 85 2.0 2101 26.0 456 5.6
fiti 48 7 T AN 576 13.7 51 1.2 737 9.1 139 1.7
] £ IR B A 253 6.0 19 0.5 261 3.2 73 0.9
A T AT E 144 3.4 22 0.5 260 3.2 77 1.0
16 45 7R Bl FT B 85 2.0 13 0.3 127 1.6 19 0.2
BA 5 I FF 1 51 1.2 7 0.2 87 1.1 9 0.1
PR AT B 45 1.1 5 0.1 56 0.7 13 0.2
JBE [ EE AR 19 0.5 - - 13 0.2 5 0.1
I 3 25 75 AT B TR 14 0.3 3 0.1 37 0.5 5 0.1
77 R T A B 14 0.3 - - 28 0.3 5 0.1
A 8 2% B PR 170 4.1 38 0.9 605 7.5 112 1.4
EEPHEE 867 20.7 68 1.6 1 456 18.0 253 3.1
bR 1 B T 490 11.7 31 0.7 662 8.2 117 1.4
2 Bk 198 4.7 11 0.3 377 4.7 51 0.6
4 0 B ER T 48 1.1 6 0.1 78 1.0 25 0.3
2 B H A R 34 0.8 5 0.1 70 0.9 9 0.1
Y I % BR A 20 0.5 7 0.2 36 0. 4 11 0.1
To AL A BR 10 0.2 0 0 57 0.7 13 0.2
N 2 3R A 7 0.2 = = 9 0.1 = =
oAt 22 B A 60 1.4 8 0.2 167 2.1 27 0.3
HHE 865 20.6 43 1.0 991 12.3 154 1.9
EFS 3 465 1.1 25 0.6 603 7.5 81 1.0
A | 158 3.8 7 0.2 140 1.7 10 0.1
et SR 113 2.7 4 0.1 129 1.6 23 0.3
T R A 45 1.1 - - 44 0.5 - -
[T i | 21 0.5 - - 13 0.2 23 0.3
Hofl B 63 1.5 7 0.2 62 0.8 17 0.2
A e AR >0 (B LG O S0, R L, 4% CAUTT 4 9% Be B b R [Q PR AR T L N 8 BR AT L 58 SR BRI &% 2 Mk, P IR e T A T

S IR A 1R I A R I A 25 H s non-CAUTI 2E:Z&IEI§%5FJ\§J BREA 1 bk U BR B 4 R 20505 IF AR D jIﬁLé:%JEF'
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T A 28 I & v 75 A 7 (CRKP) 44 A L = T non-
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T 75 %5 M 284 S A PRI 1 (CRPAD 4 /i FE A T non-
CAUTI 41, CAUTI 41 Tif ik 5 55 M 2% i 2 1 5
W CRPA) i Lb & Tif ok 5 & KR & W
(CREC) ; non-CAUTI 41 CREC 5 [t & F CRPA,
CRAB, 15 4,

2.6 ERFZMHEAF ARLA LM H L
CAUTI 41 5 i & 1 i} 25 % & T non-CAUTI 4,
CAUTI H K W3y A Z AT % 3 R AL R 2K ik
HIEL YT 25 R 5 T non-CAUTI 41, 2% R 494
Giitefm (3 P<<0.05), B £ 4, CAUTI

2RI 98 . B AR TR R AR AT B 25 ) 0 T 2 R B T
non-CAUTI 4, 25 R ¥4 Go 112 5 L (¥ P<<0.05),
CAUTI 4 UTT 1 2 A ) 1 3 X5 85 1 75 bR/ 52 $iL 4
TR M VT 28 M Z2 R 0 B 3R 2 VT B A 2K L R
T2 Tt 25 2 85 F non-CAUTI 41, 2% F ¥4 G i 2
B P<C0.05) o K35 A TR B N 3R 2R Lk i 22
R AR/l e LA Bl A 2 B U CAU-
TI 41 .non-CAUTI 2 UTI K H fiti ¢ 52 7 1A B % 3k 16
W T 25 250 5 63.7~82.5% .48. 0~67.2% 3
P2 UTT 18 S 2 KT B 4 06 0 3R 3= OK i 6 25
JE s P2 UTT Hi] o i B0 o 127 % 220 55 0 1 288 | v o5 1)
5 T W i B g B SRR B >T0 06, LR 5.6,

£ 4 CAUTIZASE non-CAUTI 4 UTI = & Wi MDRO &5 H 1% it
Table 4 Detection status of key surveilled MDROs of UTT in the CAUTI and non-CAUTT group

CAUTIH (n=616)

non-CAUTI 4{ (n = 681)

MDRO =HER —RE R SRR R
CRKP 349 56.7 60. 6 7 1.1 13.7 272 39.9 36.9 18 2.6 12.5
CREC 41 6.7 5.6 19 3ol 22. 4 99 14.5 4.7 36 5, 3 7.9
CRPA 71 11.5 28.1 6 1.0 31.6 87 12.8 33.3 20 2.9 27.4
CRAB 63 10.2 74.1 10 1.6 76.9 62 9.1 48.8 10 1.5 52.6
MRSA 26 4.2 54.2 2 0.3 33.3 33 4.9 42.3 16 2.4 64.0
VREfm 19 3, 1l 309 0 0 0 21 3 3512 2 0, 3 1.7
VREfa 3 0.5 1.5 0 0 0 5 0.7 1.3 0 0 0

TE - VREfm i J7 7 8 3 W BRI s VRE L g1 77l 22 3K S BRI s MRSA g i Y 40 74 R 39 €63 4 BR T

S5 BEBe UTTR K B A B L 9 58 7541 18 X0 5 L 081 24 90 1A i 245 % (00D

Table 5 Resistance rates of healthcare-associated UTI Escherichia coli and Klebsiella pneumoniae to commonly used antimi-

crobial agents (%)

KA Jiti 9 5 B A T
HEZY P P 2 P
CAUTI#4 non-CAUTI 4 CAUTIZ non-CAUTI 41
LA N VA g 49.7 45.2 1.15 0.284 88. 1 73.1 12.51 <0. 001
WR L 74 b / At e 2L 31 6.6 5.6 0. 24 0. 626 73. 4 60. 8 6.59 0.010
£ N AU A 7 18.9 15.5 1.62 0.203 75.1 55.3 21.19 <0. 001
] 25 75 bk 17.1 13.8 2.70 0. 101 70. 4 49.6 40. 29 <0. 001
S o g bk 72.3 59.3 31.93 <<0. 001 82.5 67.2 31.73 <0. 001
3k ok o 70. 8 55. 4 45.18 <0. 001 78. 4 65.9 20. 34 <0. 001
Sk 70 At e 30.7 25.1 9.52 0. 002 63.7 49.5 27.21 <0. 001
Sk Al A4 66. 1 53.5 26. 88 <0. 001 74.1 61.9 14.83 <0. 001
Sk 16 g i 66. 1 53.9 22,64 <<0. 001 77.2 61.8 26.17 <0. 001
S 6 g i 27.1 24.0 1.07 0. 300 65.7 48.0 16. 03 <0. 001
K Attt g 32.4 27.6 6.52 0.011 65.9 48.0 43.72 <0. 001
Sk 00 Wik i/ £7 £ 30 10 7.1 3.87 0. 049 63.9 45. 4 31. 06 <0. 001
LAV T 17.1 10. 8 7.51 0. 006 63.6 44.5 20. 29 <0. 001
T J¥e 45 T 4.9 2.4 12.39 <0. 001 55.6 32.8 71.55 <0. 001
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43R 5 (Table 5, Continued)

FE B 5.4 2.4 12.82 <20. 001 56.8 35.6 50.21 <20. 001

ER 5.1 3.6 0.98 0.322 60.9 44,1 11.10 0. 001
CERER. 3023 e 0aR so me 2a <o
[N+ 34.2 30.6 2.95 0. 086 61.0 43.8 35. 46 <0.001
CEREEA w7 W e 0w w3 3 0 <o
KEH R 15.8 12. 4 1.83 0.176 47.3 34.5 5.93 0.015
CEWEE 005 e 0 2 2T e s
LIV A 65.3 63.2 0.56 0. 455 63.6 50. 1 13.52 <0. 001
CEEBE 4w 0m e s @2 s <o
F R R 62.0 65.1 1. 46 0.227 71.9 54,1 28. 01 <0. 001
CEEBE. @0 @00 e @0 s 7 oo
ki % A 2.7 2.6 0. 04 0. 840 74. 4 65. 4 8.57 0.003

F 6 Dl UTI s 65 R 3l AT T 4 2 I8 50 B AT % 5 FH B0 181 25 9 1y i 24 3 ()
Table 6 Resistance rates of healthcare-associated UTI Acinetobacter baumannii and Pseudomonas aeruginosa to commonly

used antimicrobial agents (%)

SRR/ B 73.9 60.0 0. 94 0.331 - - / /

B R AR/ v b 4R R 90. 6 59.6 9. 14 0.003 44.3 44.0 <0.01 0.968

3K A6 it A4 69.8 60.9 1.05 0.305 - - / /

3 g i 90.9 61.4 6.25 0.012 92.1 91.7 0.01 0.922

3 AL WR FA /67 B0 64. 4 44.0 6. 00 0.014 22.2 17.9 0.97 0.325

EEA 85.7 76.2 0.28 0.595 / 78.7 / /

[P G N 40.8 37.7 0.13 0.723 1.6 4.0 1.90 0.168

ZAiHR 61.8 38.3 8.70 0.003 7.1 6.5 0.06 0. 802

IS E 22.0 16.7 0.47 0. 495 - - /

FNY R 73.6 56.0 7.26 0.007 21.3 20. 4 0.08 0.782

W R 91.3 59.5 7.26 0. 007 15.1 8.6 1.66 0.198

T~ RN KR 2Y 5/ Fom TR .
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2.7 MDRO % BHE W Hmey w250 W4 TATERE RKRER KRR R B2 R<
UTI £ th 9 CREC XJ 2505t b6 25 9 = B2 1 25 {306 30% .CRAB X Z 8Bt E 25 Wit 25 >75% ., W&
B[k & B2 L kg 2 R B IR R S U . CRPA &) 7.8,

£ 7 BB UTL#H CREC.CRKP X5 JT 0 259 10t 25 %R (%)
Table 7 Resistance rates of healthcare-associated UTI carbapenem-resistant Escherichia coli and carbapenem-resistant Kleb-

siella pneumoniae to commonly used antimicrobial agents (%)

SR TG/ & B 83.3 61.8 2.09 0. 150 100 98.8 1. 49 0.221

BRI/ 8 P4 R 85.0 75.8 0. 65 0. 421 99. 4 98.2 0.79 0.372

3k s bR 88. 4 90. 8 0.20 0.653 100 97.9 5.93 0.015

K 70 At 84.0 64. 4 6.61 0.010 94.0 92.7 0.38 0.537

K e g 89. 4 92.6 0.32 0.570 98. 6 97.9 0.31 0.576

Sk b i fi 68.3 65.7 0.13 0.717 97.9 95.9 2,11 0. 146

KT 84.6 88.9 0.15 0.702 96. 1 96. 6 0.03 0. 859

JEAt R 7 73.1 34.4 12,41 <20. 001 98.8 98.2 0.23 0. 629

EA ) 75.0 65.5 0.43 0.511 96. 6 95.8 0. 08 0.785

KRKEHR 44.9 52.8 0.89 0. 347 85.7 79.0 4.42 0. 036

Kt HE 23.5 26.9 0.06 0.803 70.3 58.7 1.99 0.158

PR 75.0 88.6 2.55 0.110 91.2 88.0 0.96 0.328

LEE R A 76.9 74.3 0.10 0.748 96. 4 96.3 <0.01 0. 966

I g 22 PR 16.0 9.1 1.02 0.314 95. 4 96. 0 0.08 0.771
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%8 [ER UTI#H CRPA.CRAB X% FHHLHE 25 W (T 25 R (%)

Table 8 Resistance rates of healthcare-associated UTI carbapenem-resistant Pseudomonas aeruginosas and carbapenem-resis-

tant Acinetobacter baumannii to commonly used antimicrobial agents (%)

CRPA
PLHE 25 v
CAUTI4l non-CAUTI 41

FR P bR/ B - -

WK iz PG A/ fil e £ $H 50. 0 50. 0 /

R PGAR/ vE L 4 R 90. 0 88.2 0.05
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