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Abstract

Objective: To analyze the distribution characteristics of pathogens causing urinary tract infections
(UTIs) and the differences in antimicrobial resistance between diabetic and non-diabetic patients
at our hospital from 2020 to 2024, providing evidence for clinical individualized medication. Meth-
ods: A retrospective analysis was conducted on bacterial identification and antimicrobial suscepti-
bility test results from 5217 patients with positive midstream urine cultures at the Affiliated Hos-
pital of Qingdao University. Statistical analysis was performed using SPSS 27.0. Enumeration data
were expressed as numbers (percentages), and intergroup comparisons were made using the y? test,
with a significance level of @ = 0.05. Results: A total of 5217 pathogenic strains were detected, with
Gram-negative bacteria predominating in both groups (DM group 74.19%, non-DM group 74.05%).
The proportion of fungi in the DM group was higher than that in the non-DM group (10.24% vs 5.60%).
Among Escherichia coli, the DM group showed a significantly higher resistance rate to levofloxacin
(65.91% vs 62.27%, P = 0.049), but significantly lower resistance rates to cefotaxime (43.61% vs
51.27%, P <0.001) and imipenem (0.45% vs 1.50%, P = 0.009) compared to the non-DM group. Among
Enterococcus faecium, the DM group had a significantly lower resistance rate to tetracycline (32.33%
vs 59.10%, P < 0.001); among Enterococcus faecalis, the DM group also showed a significantly lower
resistance rate to moxifloxacin (8.20% vs 19.66%, P = 0.038). For Candida tropicalis, the DM group
had a significantly higher resistance rate to voriconazole (41.82% vs 22.22%, P = 0.038). Conclusion:
The pathogen profiles of urinary tract infections differ between diabetic and non-diabetic patients,
with a higher proportion of fungal infections in diabetic patients. Diabetic patients face a more se-
vere resistance profile of E. coli to fluoroquinolones, warranting caution in empirical use. Car-
bapenems and certain cephalosporins retain good susceptibility in diabetic patients, representing
valuable therapeutic options. Diabetic patients show lower resistance risk of Enterococcus to tetra-
cycline and moxifloxacin, but a significantly higher resistance risk of Candida tropicalis to voricon-
azole, which should be considered in empirical antifungal therapy.
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1. 518

WA PR Z &Y (Urinary tract infection, UTI)J& 4 BRU | N f & LAY GBS 2 —, SR IRyT DA REGATT
KTUTESE TS ZER, KRR REE ST HIE1]. UTIRIEREE 2R, b DU 3.
WA S AR SO RN L), BRI UTI IS5k A A
REo FimBEA . ST ge i LA JavE S e AE R 3R, IR A B UTI Ao 3 S I FACRE KUK 2. 2 v T
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FEWE PRI AR 3] PUR 299021677 UTI 24T, JR10, BEE SERPUR 2990 25V 00 H 2 inJEl, JTHE UTI
B R O ST R I 2R AR T, (A e AR AR EIRT, RN E k(4] ABTT
K BIBE 73 AT BRIEIE 5 4 ib PR AR I FB A B R BORE, - PRTHE PO 5 AR P 183 v BUPR A R 15 77
FAB R RO U 29I 2 AR A, iR S B 2R 25

2. HENERE

2.1. FERIRIR

[ B 73 BT 2020~2024 475 5 K5 Bt Ja 5 B b BUPR 55 5% PR RO R 2R £ 3 1) v BOPR A0 T 35 77 48 s
AR S R .

2.2. mREEERHEGHINE

UTI B RBRA RIS (A EIER R ERRE) & ORBEGIGIRMAEY LR =28 Bibs
HE[S] FE REEFIIAURIE 1wl Bl fn P AR o [ 22 8RR AR, T 35°CHEFR 18~24 h, H2 [
M > 10*CFU/MmI, #22FAPERRTE> 10* CFU/mI, HEAT 40 % € M 25 BURYE M . BRAR % 2 K F 4H
R4 T 2O ST A (R I 7P 1] 1 JHEAT, 986 0 R SR IR BEE(MIC)EIR E 45 53, BT [F)— s
AN B[] 3 85 A B AR T REAZ RN 25 R B 22 5, DRI T[] — R 3 2 WO KA A A Hh I i Ak, IR AS [ 1
PRI BT

23. GHFERE

K SPSS27.0 BT BEAT Hdls 70 Hr AT & IR A I THREBURNA(p25, p75) 3, RAAESEG S i
BB BB LU, R 2 A XA, KK itE o= 0.05.

3. &%
3.1. FREMF S/

ARFILGIN 5217 LB, HA 51 1884 5, 2ot 3333 il Ji 1t 3 4F1$(55.00, 78.00 )%,
ik B RS (54.00, 76.00 %),

3.2. WEESH

3.2.1. IREAAARIERE
6 BB VR R E A5 WG 1. Hodr, WRAMNEN20.57%) B N EN19.46%) N3 ibEH13.21%). ICU
(5.83%) M R R 2ERNS.44%) Rt R R W i 2 M M REHE, & E 64.50%.

Table 1. Top five source departments

1. BTARDRIRERE

Rz Ao HH 97 i B EL 51
WIR AR 1073 20.57%
B AR 1015 19.46%
DRl 689 13.21%
ICU 304 5.83%
REEZR 284 5.44%
Pt 3365 64.50%
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3.2.2.2020~2024 ££ DM 485 Non-DM {HibR AR B ZEPERIEF I ERER

BEREARP LK HIR IR B 5217 £k, Hb DM 522 [HYERE A 74.19% (1420/1914), non-DM 42~
FAPETE 5 74.05% (2446/3303); DM ZH 35 % B R 5 15.57% (298/1914), non-DM ZH #=2% FHME T 5 20.35%
(672/3303); DM ZHE T 5 10.24% (196/1914), non-DM ZHE T 5 5.60% (185/3303); 1L J5 A4 2 #r
W, BATWEEE] DM 415 non-DM HFEEZESE, DM 4 KR IR (57.63%) 5T non-DM 41
(53.38), L% 2.

Table 2. Pathogens isolated from midstream urine in urinary tract infection patients with and without DM

3% 2. DM 45 non-DM Hiik iR R AR B E PRI S BHERE

993 i B DM #H(n=1914) non-DM #i(n = 3303)
AN 1420 (74.19%) 2446 (74.05%)
K3z W 1103 (57.63%) 1763 (53.38%)

Jiti 9¢ 3 T A B 169 (8.83%) 270 (8.17%)
R 32 (1.67%) 93 (2.82%)
A ZRA 5B B 19 (0.99%) 92 (2.78%)
HAh 97 (5.07%) 228 (6.90%)

AUl e ] 298 (15.57%) 672 (20.35%)

PRI BR T (D ) 133 (6.95%) 335 (10.14%)
FEWERE(D B¥) 61 (3.19%) 178 (5.39%)
TR B ) 33 (1.72%) 44 (1.33%)
G R H Bk 23 (1.20%) 30 (0.91%)
R e 2 475 Bk AT 19 (0.99%) 23 (0.70%)
HAh 29 (1.51%) 62 (1.88%)

HE 196 (10.24%) 185 (5.60%)
SRERSINE] 80 (4.18%) 61 (1.85%)
POl BRI 55 (2.87%) 45 (1.36%)
ISR 42 (2.19%) 25 (0.76%)
bli O s 7| 8 (0.42%) 34 (1.03%)
HAth 11 (0.57%) 20 (0.61%)

3.3.2020~2024 £ DM ¢85 Non-DM AE N E =B MBE AR SRR

TE K G545 0 G0 T TR 24590 7 DM A3 R V0 22 (i 245 26 1625 /5 T non-DM 2H.(75.43% vs 71.83%,
OR = 1.17,95% CL: 1.01~1.43, P = 0.035). 5 =AL A1 B R AR 2P0 LG A0 SO, DM 224
% 43.61%, ZFEMLT non-DM 1K) 51.27% (OR = 0.74, P < 0.001). JCMEAAFEM L, DM HAXHE &
I LWL e 35 v A RHE HLAR(0.45%), AEATS KT non-DM 41(1.50%, OR = 0.30, P = 0.009), .5 3.
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Table 3. Comparison of antimicrobial resistance rates of Escherichia coli in midstream urine cultures between DM and Non-
DM patients with urinary tract infections

7% 3. DM 45 non-DM R PR R AR B E P R IRIEF AR B E XA AR 25 R LR

DM 1. non-DM 2H.
(n=1103) (n=1736) P{H OR (95% CI)
ML T (%) TS 2% (%)
IRV E 832 75.43 1247 71.83 0.035 1.20 (1.01~1.43)
BimEr 0 0.00 1 0.06 0.425 0.99 (0.99~1.00)
EERVE 727 65.91 1081 62.27 0.049 1.17 (1.00~1.37)
2SI PN 678 61.47 1152 66.36 0.008 0.81 (0.69~0.095)
ETEHE 2 0.18 1 0.06 0.008 0.17 (0.04~0.75)
Sk A R Pl 7 TR 4E 41 3.72 84 4.84 0.156 0.76 (0.52~1.11)
ks 214 19.40 377 21.72 0.139 0.87 (0.72~1.05)
LAl 481 43.61 890 51.27 <0.001 0.74 (0.63~0.86)
DS Erimn 22 1.99 41 2.36 0.517 0.84 (0.50~1.42)
KREBE 362 32.82 676 38.94 <0.001 0.77 (0.65~0.90)
DIAii’s:0] 5 0.45 26 1.50 0.009 0.30 (0.12~0.78)
] B 76 A/ Se L TR 89 8.07 186 10.71 0.020 0.73 (0.56~0.95)
JEAhIE TS 3 0.27 23 1.32 0.004 0.20 (0.06~0.68)
MR F 16 AR/ Al s 2L 2 31 2.81 61 3.51 0.302 0.79 (0.51~1.23)
FKRE 18 1.63 47 2.71 0.062 0.60 (0.34~1.03)
Al 332 30.10 562 32.37 0.204 0.90 (0.76~1.06)
LAtk A5 155 14.05 257 14.80 0.579 0.94 (0.76~1.17)
LAk 445 40.37 756 43.55 0.092 0.88 (0.75~1.02)

Notes: JIHH 7 A 7R PIAH ) 22 5 A G248 3 P < 0.05,

3.4.DM 45 Non-DM 4AE WL E =AM EXNIME AT 25235

TERMEREE T, ERMERE Y, DM 46 PUPAE T 245 2 2 2K T non-DM 4(32.33% vs 59.10%, P <
0.001), F:ii24 X% F 2K T non-DM ZH(OR =0.33,95% CI: 0.22~0.51). PiZHXT B %47, =R, &
HR MEME, BIEE T, AEER. AHWER. A8 20NNARLREER. WK 4.

TEA BB R, DM 2% 257 vb B i) 245 % 2 3 I T non-DM 4H(8.20% vs 19.66%, P = 0.038), JLiif 24
S 5 2K T non-DM 41(OR = 0.37, 95% CI: 0.14~0.98). .7 5.

Table 4. Comparison of antimicrobial resistance rates of Enterococcus faecium in midstream urine cultures between DM and

Non-DM patients with urinary tract infections

% 4. DM 45 non-DM iR R R B F th R PR IB SR R PR E MU E 25T 20 3R L AR

DM 4. non-DM 4.
PUE AW (n=133) (n=335) P4 OR (95% CI)
MZMRE WWAR%) WA WEAER%)
BT 0 0.00 0 0.00 1.000
E i 42 31.58 92 27.46 0.374 1.219 (0.79~1.89)
IWETS-5 43 32.33 198 59.10 <0.001 0.33 (0.22~0.51)
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HER 127 95.49 304 90.75 0.086 2.16 (0.88~5.30)
IR i 0 0.00 2 0.60 0.372 0.99 (0.99~1.00)
ZIET 2 1.50 4 1.94 0.788 1.26 (0.23~6.98)
TitiaER 1 0.75 0 0.00 0.112 1.01 (0.99~1.02)
WARE R 0 0.28 1 0.38 0.528 1.00 (0.99~1.00)

AR N 123 92.48 306 91.34 0.688 1.17 (0.55~2.46)

Notes: JIHHL 7 A 7s PIAH ) 22 5 A G248 3 P < 0.05,

Table 5. Comparison of antimicrobial resistance rates of Enterococcus faecalis in midstream urine cultures between DM and
Non-DM patients with urinary tract infections

7% 5. DM 45 non-DM 8} PR R RSB E th B PRIB 77 EA TR B B AR 25 R EL AR

DM 4. non-DM H.
Y (n=61) (n=178) P1H OR (95% CI)
i 2R3 M 25(%) TS T 24575 (%)
BERT 0 0.00 0 0.00 1.000
EHEYE 5 8.20 35 19.66 0.038 0.37 (0.14~0.98)
IWEZN X 47 77.05 142 79.78 0.651 0.85 (0.42~1.71)
HER 9 14.75 14 7.87 0.115 2.03 (0.83~4.96)
FIZR MR 2 3.28 10 5.62 0.470 0.57 (0.12~2.68)
ZEWET 0 0.00 0 0.00 1.000
YA E 0 0.00 0 0.00 1.000
TMRET R 0 0.00 0 0.00 1.000
AEER 47 77.05 124 69.66 0.270 1.46 (0.74~2.88)

Notes: JIFL AR 4LIE 2 5 BA Git 28 L P < 0.05,

3.5.DM 445 Non-DM (A E D EEM B APNH AR

DM 415 non-DM 4143 85 (LS BRE AT P TE R R B Dl geme . UREME. Sumsng . (R ST FEMET 24 3
BIm BEUR(<2%), WA TSR By B, USRI, JUKIMERE . fR 7RI 24 26 0 0 3 2
WA 6. FERHT ZERE T, DM A0 AR SZ FEME IR T 24 26 2 3% 5 T non-DM 2H.(41.82% vs. 22.22%, P =0.038),
Hifif 265 XU 294 non-DM ZH ) 2.52 f%(OR = 2.52, 95% CI: 1.04~6.09). W7 7.

Table 6. Comparison of antimicrobial resistance rates of Candida albicans in midstream urine cultures between DM and non-
DM patients with urinary tract infections

3 6. DM ¢85 non-DM 4Hjik R R R B th R FRIE S B & QB E 2R 25 R L AR

DM 41 non-DM 24
P2 (n = 80) (n=61) P {H OR (95% CI)
fiif 24 A% A fiid 245 (%) i 44 TS 2452 (%)
WitER B 0 0.00 0 0.00 1.000
7 ity e e 1 1.25 0 0.00 0.381 1.01 (0.99~1.04)
TR 1 1.25 0 0.00 0.381 1.01 (0.99~1.04)
T P 0 0.00 0 0.00 1.000
RS e M 0 0.00 1 1.64 0.250 0.98 (0.95~1.02)

Notes: JIFL AR 4LIE 2 5 BA G it 28 L P < 0.05,

DOI: 10.12677/acm.2026.1662258 615 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1662258

Table 7. Comparison of antimicrobial resistance rates of Candida tropicalis in midstream urine cultures between DM and non-
DM Patients with urinary tract infections

7% 7. DM 45 non-DM R PR R AR B E th R PRI 77 AV SR E XA 2RI 25 R ELER

DM 41 non-DM 4
BUEE (n=55) (n=44) P {H OR (95% CI)
i 24K 4 [RESESC) T 245 R4 i 24545 (%)
PittH R B 0 0.00 0 0.00 1.000
A7 iy e 16 29.09 6 13.33 0.058 2.67 (0.94~7.53)
R 23 41.82 14 31.11 0.270 1.59 (0.70~1.60)
Iz LE 0 0.00 0 0.00 1.000
RL R 23 41.82 10 22.22 0.038 2.52 (1.04~6.09)
Notes: BT FARRHA N 27 EG G %#E X P<0.05.

4. g

ARWFFLIRE BT T 2020~2024 4575 5 KSR ER BT 5217 91904 R B 8 25 1093 TR A 20 AT S L
ik, AR TR R (DM) S JERE R (non-DM) B 2 (B I 25 5o 45 L ELTR, PRALER WA bR 2R BTy
DA BIME R A, 5 R 74%, SERAEWTIU[6] [7)30IE — 2. ([HAEENZ, DM 4Adh Ktk E
MR L 235 v T AE DM 20, BB PR B AR Gy % B, LI AT R 5 SR oA B N IR % b i 41 g
I AGEs 1EJREE D BRUS A BIREE T 2W 4 G0, W TANR B ACR Mok, SpiErsiny
B I o) A R 20 B ) A R R R TS 1 55 1 5 S A T TS BRBE AT, 4N B B I i AR (8] (9]

TEMZ5PE T T, DM 2H 73 85 (0 DL =2 B A 1 R T 32 A TR 0 3 TR /b B R A b L P i 24 28 I
=T non-DM £H, 3X W] B850 R B T B EE T BRI R AMIE %, 5% S 253 N 1R IE S 163K [10]
[11], 2R1f0, ARFFFRRIILNRFEISR: DM A KGR A w5 kg fs . W g S22 85w K ek e
FOTi 245 26 S T 2 B AR T non-DM 4. 3X — B G S AEGL SR, (H AT A Ak i T-0 R SR Tk N 4T A
S HUR, 2RI T non-DM ZH FH A7 E 5 i LU A () P R8T 1 B- P It i BE(ES B L) BU Bk T 5 M g 110 1 T 245
JLPERE. non-DM 4LEEF AT RETE ZRIET ICU sLKHIEBi R, IXUEIRBEHIESE I 3R, 55 ik
ZEMATE. Ak, FBHE IR S R ThRE 20 T B P HR RS, R 8 25k FE AR e, AT RE 4D
il TR 255 ARRR Y1, R, FEIRTT DM S E IR RIEGLET, R B S A Sk R R A
3R B EANMA[12] [13].

WA RAYE R T, PRSERE T DM AN PURR R 1 24 3 2 E KT non-DM 41, JLiiif 24 KU B E KT
non-DM 4, ZEAHEREH DM 4 50070 2 A 2] 2t B35 A, I 55 0 PROPTE 5 (12 30 I 245 (04 e A
[LAVEFIAE, FEHLHI AT R MR S DUBR NS0V 2 I ARRE PRI & B 50 V0 97 B L 259,
DM H X% BB AMZRALT non-DM 2, MR/ T 3RAPER 25 e Bk J1. jbAh, B PR
SR B A S AP AE R O BRSO, SR oA T R A i R TR 11 B kS PR R o P A 15 1O
FEARTRIZE RSN, X — i A 2 WURE T W1 2 B TR AL RO T 0 DAUE SE[15] [16]6 Ak, 7 2H Hb 4 =4 BE 2 B %
Fdi Bz RIS R 29 R B UK, X S5 REAE I AL A R [17]

RHFFLIERIL, DM 415 non-DM 414y B (I (S ER B X B R B R By Ol emde, GeURRemde. Jelfumsing
R FEWEITT 24 %635 1= FEAURR . DM 415 non-DM ZEXF Al e . JRURRME . AR AT REMEISAFAE — e i 2, 7
PO EREE T, DM AR ST FE R IR 25 R 1235 = T non-DM 40, JL1if 25 XU 294 non-DM ZH 1) 2.52 £,
R PE AR 2 AR B e S B BT AR, EARANRBER S, AEESERE A UEK
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AR, R %

g, HXHTUE R 2 B N R B T R[18]. B4, EHEAEE AT IS cAMP-PKA fil MAPK 2%
A B BURRAS Sl (I R R T R TR RRAE ) B 22 AR AL, R AR MR S e v, bR
e L R b R BB AR NREI[19]; vk, OB TR A R R T NOX2 R AMREtk, &
FOGEEE(ROS)AE Bk [20]. Bk, fELRMETEREIRIT, Taa4Bai R gAY, BRm
k.

CEUS R A2 R A PR R B LR 3 . AWFARSE R R LB EHE S T B 21], HAERM
PRAR Ji IR 5 BEAE T AR BRAE M 2 57 o PR PRI () 4~5 oK) HE, BIFO ST RS B0, i1
TG RIS S o B2 5 PAT 2, 91 RS . AW ot R E, S — . AH L
ZF, BYMRERK, HArFREEA —EMPtE R, SEg BB iR. SR, A5 E
H RO, PN R AT BE B S R AR BT I IR AR SR R 0. S ARG A v S BUR b
FUREBH RN R VIR B AN BB T 25 E[22]. AW E IR TE 54~78 B 2 0], RIFEFNZ
WAPR Z G ) E fE N (23] EFEANGRIE N8 20, Ak, ZFENEHEA KRR ME RS0
AR H AR ) S BRI VR B, DARCE FRAS RIS, IR L) WA PR 2R S G B fe e TR 3
[23].

AW FAFAE— 58 JR BRI o ARHIF 5028 — T o [ MR E 7, T BEAZ FE I Bl e ANE B A [24] 0 LA,
A TR A 2 e ORI T, R XA E S R B R AF MR G, R REEAT 207 5
J¥ 51153 B (MLST) B i 24 38 R0 5 55 1 A= 2 43 Ar , BR A1) AT 24 e e PR A% A 5 A 3 23— WLl
ESBLs. Bk 8/ EE D) MR AN FLfE . s o B85 BR, ARRPF ARSI TR Z b BTEHERME
WFFT, FHFEEA I 2 (N 4 L LI WGS) 71251, DASE RS R 8 B i 24 T (R Ak 54645 . #E b
ey FRATT RS S DX I (i 2 W P %, R T A M B P 2 N AR R . RIS, A0
SRERTT B RS E R W RA LS BE26] [27], R4S A ML B R BRI B VA S . R AR A
ANENFFRATE A (1 2 B 24554 [28] [29], BRI Hm 2L 7t . jboh, FURIRZR IR IE T N TR 6
(AD) TR R FGT B 2P E B RS [30], A HEBEGIRRE R SIS, SIS 550 R
HES W AR TT RS SCRE, AT B TS .

= FA
K FRFEE BN RERICHEZE RS QYFY WZLL 550137, B THF 5 Jy Bt /47 H
HY BB RARZ AERED, BN N,

SE 3k
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