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Etiological characteristics and risk factors of urinary tract infection in elderly
patients with polycystic kidney disease
Pang Zhe, Wang Jingjing, Li Dashan, Qi Xiangming
(Dept of Nephrology, the First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To analyze the etiological characteristics and risk factors of autosomal
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dominant polycystic kidney disease (ADPKD) complicated with urinary tract infection (UTI).
Methods A retrospective analysis was performed on 244 patients with ADPKD admitted to the
Department of Nephrology between March 2018 and March 2024. The patients were stratified into
a study group (n=138) and a control group (n=106) according to the presence or absence of
concurrent UTIL. All patients in the study group underwent etiological testing and drug susceptibility
testing. Clinical data of both groups were collected to identify the risk factors for ADPKD
complicated with UTI. Results A total of 105 pathogens were detected in 138 cases in the study
group, including 79 Gram-negative bacteria, 20 Gram-positive bacteria and 6 fungi. Escherichia
coli showed a relatively high resistance rate to ampicillin, piperacillin and ciprofloxacin.
Enterococcus faecalis had a relatively high resistance rate to tetracycline. There were statistically
significant differences between the study group and the control group in terms of gender, history of
urinary tract infection, C-reactive protein (CRP), increased urine red blood cells, increased urine
white blood cells, increased percentage of neutrophils, blood sodium, blood calcium, total
cholesterol, serum iron and transferrin saturation (P<0.05). Multivariate binary Logistic regression
analysis revealed that female gender (OR =2.236, P = 0.004), history of urinary tract infection (OR
=2.383, P=0.002), increased urine white blood cells (OR =2.726, P=0.001), increased percentage
of neutrophils (OR = 1.040, P = 0.010), elevated C-reactive protein (OR = 1.011, P = 0.007) and
elevated blood calcium (OR = 4.389, P = 0.024) were risk factors of urinary tract infection in
ADPKD patients (P<0.05). Conclusion The main pathogens of UTI in patients with ADPKD are
Gram-negative bacteria. Female, previous history of urinary tract infection, urinary leukocytosis,
increased percentage of neutrophils, increased CRP and increased serum calcium are risk factors of
UTL
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Tab.1 Antibiotic susceptibility test results of common Gram-negative bacteria in the

urine of ADPKD patients with UTI

Escherichia coli Klebsiella pneumoniae

Antibiotic type Sensitive Resistant Resistance Sensitive Resistant Resistance rate
rate

Ampicillin 7/49 32/49 - - 1/10 -
Piperacillin/tazobactam 42/49 0 - 10/10 0 0
sodium
Cefoperazone/Sulbactam 32/49 0 - 9/10 0 0
Cefotetan 35/49 - - 10/10 0 0
Ceftazidime 24/49 10/49 - 9/10 0 0
Ceftriaxone 26/49 22/49 44.9% 8/10 2/10 20%
Imipenem 48/49 1/49 2.0% 10/10 0 0
Ciprofloxacin 26/49 23/49 46.9% 5/10 4/10 40%
Levofloxacin 20/49 19/49 38.8% 5/10 3/10 30%
Amikacin 47/49 2/49 4.1% 10/10 0 0
Cefepime 38/49 11/49 22.4% 9/10 0 0
Cotrimoxazole 32/49 17/49 34.6% 7/10 3/10 30%
Piperacillin 17/49 25/49 - 5/10 2/10 -

- : means not detected

& 2 ADPKD &FFREGER G B H R RE=Z QAR AHER
Tab.2 Antibiotic susceptibility test results of common Gram-positive bacteria in the

urine of ADPKD patients with UTI

Antibiotic type Sensitive  Enterococcus faecalis resistant Resistance rate
Penicillin 10/11 1/11 9.1%
Ciprofloxacin 8/11 3/11 27.3%
Levofloxacin 8/11 3/11 27.3%
Linezolid 9/11 0 -
Tetracycline 4/11 7/11 63.6%
Vancomycin 11/11 0 0
Ampicillin 11/11 0 0
Tigecycline 11/11 0 0

-: means not detected
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Tab.3 Univariate analysis of UTI in patients with ADPKD [n(%), M(P2s,P75), X*S]

Subject Control group Research group t/Z/y?value P value
(n=106) (n=138)
Age (years) 52.50 (47.00,58.00) 52.00 (48.00,56.25) -0.381 0.703
Gender 10.493 0.001
Male 54 (50.9%) 41 (29.7%)
Female 52 (49.1%) 97 (70.3%)
Previous history of UTI 35 (33.0%) 73 (52.9%) 8.815 0.003
Urinary tract 60 (56.6%) 71 (51.4%) 0.450 0.502

malformation

WBC (x10°/L) 5.61 (4.42,7.02) 5.56 (4.40,6.9) -0.555 0.579
Neutrophil percentage 69.80 (66.27,74.90) 73.30 (67.25,80.60) -2.633 0.008
(%)

Hemoglobin (g/L) 103.26+24.83 100.88+21.08 0.792 0.429
Urine leukocytosis 51 (48.1%) 101 (74.3%) 16.443 0.001
Urine erythrocyte (/HP) 7.00 (2.00,21.00) 22.00 (6.00,288.00) -4.764 0.001
Total serum protein (g/L) 66.75 (61.68,71.23) 69.10 (64.95,72.50) -2.384 0.017

Serum albumin(g/L) 38.64+£5.38 38.15+4.87 0.731 0.465




ALT (U/L)

AST (U/L)

CRP (mg/L)

Serum urea nitrogen (mmol/L)

Serum creatinine (umol/L)

Serum uric acid (umol/L)

¢GFR (ml/min1.73m?)

13.50 (9.00,18.25)

17.50 (14.00,22.25)

2.18 (0.75,6.88)

19.68 (13.32,26.30)

559.00

(297.55,914.25)

430.50

(354.25,520.5)

8.00 (5.00,17.50)

Serum potassium ion (mmol/L) 3.98 (3.64,4.48)

Serum sodium ion (mmol/L)

Serum chloride ion (mmol/L)

Serum bicarbonate ion

(mmol/L)

Serum calcium ion (mmol/L)

Serum phosphorus ion

(mmol/L)

Calcium and phosphorus

product

Total cholesterol(mmol/L)

Triglycerides (mmol/L)

140.30

(138.70,141.90)

106.40

(103.00,110.20)

22.15 (18.78,25.13)

2.18 (2.03,2.27)

1.58 (1.31,1.89)

3.29 (2.87,3.95)

4.01+0.88

1.16 (0.83,1.70)

Fasting blood glucose (mmol/L)4.87 (4.30,5.30)

Parathyroid hormone (pg/L)

Serum iron ion (umol/L)

Serum ferritin (mmol/L)

Transferrin saturation (% )

193.00

(104.25,339.50)

10.75 (7.50,14.13)

138.00

(73.75,290.75)

22.72 (16.96,31.67)

13.00 (9.00,21.00)

20.00 (15.75,25.00)

5.70 (1.20,33.81)

19.60 (11.40,25.79)

507.8

(161.63,911.33)

429.50

(343.75,513.25)

8.00 (4.00,26.00)

4.00 (3.62,4.47)

139.40

(137.70,141.00)

105.70

(102.90,109.80)

21.50 (18.50,23.60)

2.22(2.09,2.31)

1.54 (1.20,1.82)

3.27 (2.73,4.23)

3.89+1.07

1.16 (0.81,1.56)

4.74 (4.27,5.43)

179.00

(70.40,314.00)

9.20 (6.30,12.10)

167.00

(91.75,327.00)

20.00 (12.43,29.23)

172

.163

.286

.609

.035

574

454

.020

.286

.870

.073

015

.441

.729

410

172

421

.339

.168

.324

.726

.863

.650

.984

.283

.041

.466

.863

.673

.006




TIBC (umol/L)

41.89 (35.97,46.98) 41.11 (34.23,46.35)

-0.893

0.372

K 4 ADPKD B3 R4 KRB BYH L E R ZJT Logistic BlIH4H7

Tab.4 Multivariate binary Logistic regression analysis of UTI in ADPKD patients

Influencing factors B SE OR 95% CI P

Gender 0.805 0.277 2.236 1.298~3.851 0.004
Previous history of UTI 0.868 0.275 2.383 1.389~4.088 0.002
CRP 0.011 0.004 1.011 1.003~1.019 0.007
Urine erythrocyte 0.000 0.000 1.000 1.000~1.000 0.656
Urine leukocytosis 1.003 0.279 2.726 1.579~4.708 0.001
Neutrophil percentage 0.039 0.015 1.040 1.009~1.072 0.010
Serum sodium ion -0.001 0.001 0.999 0.997~1.001 0.406
Serum calcium ion 1.479 0.655 4.389 1.217~15.832  0.024
Serum iron ion -0.009 0.013 0.991 0.966~1.016 0.484
Transferrin saturation -0.005 0.012 0.935 0.962~1.024 0.566

B 1 BEREERR ROC #iZk

Fig.1 ROC curve for risk factors



Bl 2 B ROC HiZ%
Fig.2 ROC curve for model
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