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Abstract
Background: This study aimed to construct a logistic regression model to identify
factors influencing urogenic infection following benign prostatic hyperplasia (BPH)
surgery and to analyze the Receiver Operating Characteristic (ROC) curve for predictive
evaluation. Methods: The clinical data from 205 patients with simple BPH admitted
to our hospital between January 2019 and June 2024 were retrospectively analyzed
after categorizing them into an infection group (n = 35) and an uninfected group (n
= 170) based on the occurrence of urogenic infection. Their general clinical data,
relevant medical history, and surgical details, including indwelling urinary catheter use,
operation duration, prophylactic use of antibacterial drugs, intraoperative blood loss
and other factors, were compared between the two groups. Results: Among the 205
patients, 35 were identified as having a urogenic infection, defined by a urine culture
colony count of ≥105 CFU/mL. Factors such as advanced age, diabetes, absence of
preoperative prophylactic antibacterial drug use, prostate size >55 g, and postoperative
indwelling urinary catheter were found to significantly influence the likelihood of
urogenic infection. The binary logistic multivariate regression model was established
as follows: Logit(P) = ln[P/(1 − P)] = 18.428 + 0.185X1 + 2.378X2 + 1.999X3 +
1.298X4 + 2.176X5. The model’s goodness-of-fit was confirmed through the Hosmer
and Lemeshow test (χ2 = 3.612, p = 0.890). The ROC curve analysis demonstrated
a high area under the curve (AUC = 0.935), with a 95% confidence interval (CI)
ranging from 0.895 to 0.975. In conclusion, advanced age, diabetes mellitus, lack of
preoperative antibiotic prophylaxis, prostate size exceeding 55 g, and postoperative
indwelling urinary catheter use were identified as key factors influencing the occurrence
of urogenic infection after BPH surgery in patients with simple BPH. Conclusions:
The constructed logistic regression model offers a high predictive value and provides
valuable guidance for clinical practice.
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1. Introduction

Benign prostatic hyperplasia (BPH) is a common condition
affecting middle-aged and elderly men, leading to significant
challenges for the patients [1] due to frequent urination, ur-
gency, nocturia and dysuria. As the disease progresses, it not
only severely impacts patients’ quality of life but also leads
to serious complications. For instance, prolonged difficulty
in urination can result in bladder dysfunction [2], urinary
retention, bladder stones, and other complications. In severe
cases, it may compromise kidney function, causing renal in-
sufficiency [3].
Among the various treatment methods for BPH,

transurethral laser enucleation of the prostate has emerged as

a preferred approach due to its distinct advantages as it offers
benefits such as minimal trauma and bleeding, rapid recovery,
and effective removal of hyperplastic prostate tissue. It can
alleviate urethral obstruction, improve urination symptoms,
and significantly enhance patients’ quality of life and overall
health. Despite the remarkable outcomes achieved with
transurethral laser enucleation, complications can still arise
postoperatively, with urogenic infection [4] being a common
issue. In addition, these infections may not only extend the
duration of hospital stay and increase medical expenses but
may also hinder the rehabilitation process [5] and, in severe
cases, may even pose life-threatening risks. Thus, identifying
the factors influencing the occurrence of urogenic infection
after BPH surgery is of critical importance.
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This study aims to investigate the influencing factors of
urogenic infection in patients with simple BPHwho underwent
surgery at our hospital, construct a logistic regression model,
and perform ROC curve analysis to evaluate its predictive
performance.

2. Materials and methods

2.1 Clinical data
The clinical data of 205 patients with simple BPH admitted
to our hospital between January 2019 and June 2024 were
retrospectively analyzed. Based on the occurrence of urogenic
infection after the surgery, the cases were classified into an
infected group and an uninfected group.

2.1.1 Inclusion criteria
1⃝ Diagnosed with BPH according to the “Chinese Guide-

lines for the Diagnosis and Treatment of Urological Diseases”
[6], confirmed through imaging, urodynamics and other exam-
inations; 2⃝ No urogenic infection before surgery; 3⃝ Under-
going first-time treatment; 4⃝ Strict adherence to aseptic pro-
cedures for indwelling catheterization; 5⃝ Patients voluntarily
provided informed consent.

2.1.2 Exclusion criteria
Presence of 1⃝ severe neurological dysfunction; 2⃝ preopera-
tive urinary infection; 3⃝ prostate cancer, urethral stricture or
urinary retention; 4⃝ complications such as urinary retention,
bladder stones, or secondary upper urinary tract hydrops.

2.2 Study protocol
2.2.1 Identification of urogenic infection
Within 1 to 3 days after transurethral laser enucleation of
the prostate, 10–15 mL of urine was collected under aseptic
conditions and submitted for examination within 1 hour. The
urine samples were cultured at 35–37 ◦C for 18–24 hours,
and bacterial growth was observed. Then, the colonies were
counted and identified, and a urine culture colony count of
≥105 CFU/mL was considered clinically significant, leading
to the diagnosis of urogenic infection.

2.2.2 Clinical data
Clinical data collected from the two groups included general
characteristics (e.g., age, gender, body mass index (BMI),
history of drinking and smoking), medical history (e.g., hy-
pertension, hyperlipidemia, coronary heart disease), details of
surgery (e.g., use of an indwelling urinary catheter, duration of
surgery, prophylactic use of antibacterial drugs), and intraop-
erative blood loss.

2.3 Statistical analysis
Data analyses were performed using SPSS version 27.0 (Inter-
national Business Machines Corporation, Armonk, NY, USA).
Measurement data were analyzed using the t-test, enumeration
data were analyzed using the χ2 test, and a p-value of < 0.05
was considered statistically significant. Logistic regression
analysis was applied to identify relevant influencing factors,

and the predictive value of these factors was assessed using
the receiver operating characteristic (ROC) curve.

3. Results

3.1 Urinary infection after simple BPH
surgery
Urine culture analysis indicated that 35 of the 205 patients
developed urogenic infection following simple BPH surgery.

3.2 Univariate analysis
Univariate analysis demonstrated significant differences be-
tween the infected and uninfected groups in terms of age,
diabetes status, preoperative prophylactic use of antibacterial
drugs, prostate size, and postoperative use of an indwelling
urinary catheter (p < 0.05). The detailed results are shown
in Table 1.

3.3 Multivariate logistic regression analysis
Multivariate logistic regression analysis was performed with
urogenic infection following BPH surgery as the dependent
variable. Variables, such as age, diabetes status, preoper-
ative prophylactic use of antibacterial drugs, prostate size,
and postoperative use of an indwelling urinary catheter (the
assigned values are listed in Table 2), were incorporated into
the logistic regression model, and the results revealed that age,
diabetes, preoperative prophylactic use of antibacterial drugs,
prostate size, and postoperative indwelling urinary catheter
were significantly associated with urogenic infection (p <

0.05). Additionally, the odds ratios (ORs) for these variables
were greater than 1, indicating increased risks associated with
these factors (Table 3).

3.4 Probability model for urinary infection
following surgery for BPH
Based on the results presented in Table 3, a binary logistic mul-
tivariate regression analysis model was constructed to predict
the likelihood of urinary infection following BPH surgery. The
model was expressed as:
Logit(P) = ln[P/(1 − P)] = −18.428 + 0.185X1 + 2.378X2 +

1.999X3 + 1.298X4 + 2.176X5.

3.5 Goodness of fit test
The goodness-of-fit of the probability model was evaluated
using the Hosmer-Lemeshow test. The results demonstrated
a χ2 value of 3.612 with a p value of 0.890, indicating a good
fit for the model (Table 4).

3.6 ROC curve analysis
The ROC curve analysis further validated the predictive value
of the model, showing statistically significant results (p <

0.05) (Fig. 1). The area under the curve (AUC)was 0.935, with
a 95% confidence interval (CI) ranging from 0.895 to 0.975.
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TABLE 1. Factors significantly affecting infection via univariate analysis.

Indicator Infected group
(n = 35)

Uninfected group
(n = 170) χ2/t p value

Age (yr, x̄± s) 73.86 ± 7.38 66.62 ± 6.30 6.008 <0.001
BMI (kg/m2, x̄± s) 22.86 ± 2.37 22.92 ± 2.29 −0.140 0.889
Disease duration (n, %)

>3 yr 22, 62.86 106, 62.35
0.003 0.955

≤3 yr 13, 37.14 64, 37.65
Hypertension (n, %)

Yes 18, 51.43 88, 51.76
0.001 0.971

No 17, 48.57 82, 48.24
Hyperlipidemia (n, %)

Yes 21, 60.00 105, 61.76
0.038 0.845

No 14, 40.00 65, 38.24
Diabetes (n, %)

Yes 28, 80.00 35, 20.59
48.127 <0.001

No 7, 20.00 135, 79.41
Nephrosis (n, %)

Yes 14, 40.00 69, 40.59
0.004 0.949

No 21, 60.00 101, 59.41
Coronary heart disease (n, %)

Yes 11, 31.43 53, 31.18
0.138 0.710

No 24, 68.57 117, 68.82
Prostate size (n, %)

≤55 g 9, 25.71 106, 62.35
15.820 <0.001

>55 g 26, 74.29 64, 37.65
Preoperative prophylactic antimicrobial use (n, %)

Yes 11, 31.43 120, 70.59
19.295 <0.001

No 24, 68.57 50, 29.41
Indwelling catheter before operation (n, %)

Yes 19, 54.29 92, 54.12
0.000 0.986

No 16, 45.71 78, 45.88
Procedure time (n, %)

≤1 h 23, 65.71 113, 66.47
0.007 0.931

>1 h 12, 34.29 57, 33.53
Indwelling urinary catheter after operation (n, %)

>96 h 21, 60.00 60, 35.29
7.413 0.006

≤96 h 14, 40.00 110, 64.71
Physician Experience (n, %)

Beginners 5, 14.29 24, 14.12
0.001 0.979

Skilled 30, 85.71 146, 85.88
Length of stay (d, x̄± s) 7.34 ± 0.80 7.38 ± 0.77 −0.274 0.784
Lavage Fluid Volume (L, x̄± s) 40.27 ± 4.22 40.29 ± 4.18 −0.013 0.990
Postoperative bladder irrigation time (h, x̄± s) 48.34 ± 2.81 48.42 ± 2.75 −0.146 0.884
Preoperative albumin (g/L, x̄± s) 34.85 ± 3.57 34.92 ± 3.51 −0.092 0.927
Systolic blood pressure on admission (mmHg, x̄± s) 141.86 ± 14.43 141.96 ± 14.36 −0.041 0.967
Diastolic blood pressure at admission (mmHg, x̄± s) 84.39 ± 8.54 84.42 ± 8.36 −0.013 0.990
BMI: body mass index.
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TABLE 2. Variable assignment.
Variables Value assignment
Urinary infection developed postopera-
tively

Y Dichotomous variable: Occurrence: Assign Value 1; Absent: Assign Value 0

Age X1 Continuous variable
Diabetes X2 Binary variables: No: assigned value 0; Yes: assigned value 1
Large and small bacteria drugs for prostate X3 Binary variables: >55 g: assigned value 1; ≤55 g: assigned value 0
Preoperative prophylactic use of antimicro-
bial agents

X4 Binary variables: No: assigned value 1; Yes: assigned value 0

Indwelling urinary catheter after operation X5 Binary variables: ≤96 h: assigned value 0; >96 h: assigned value 1

TABLE 3. Multivariate logistic regression analysis for independent factors affecting infection after simple BPH
surgery.

Factors β Standard Error wald p OR value 95% Confidence Interval for OR value
Lower Limit Upper Limit

Age 0.185 0.054 11.923 0.001 1.203 1.083 1.337
Diabetes 2.378 0.567 17.608 <0.001 10.778 3.550 32.722
Prostate size 1.999 0.644 9.642 0.002 7.380 2.090 26.058
No preoperative prophy-
lactic use of antimicro-
bial agents

1.298 0.551 5.551 0.018 3.664 1.244 10.789

Indwelling urinary
catheter after operation

2.176 0.647 11.325 0.001 8.811 2.481 31.289

Constant −18.428 4.086 20.338 <0.001 0.000
OR: odds ratios.

TABLE 4. Hosmer Lemeshow test for probability models.
χ2 Degrees of freedom p
3.612 8 0.890

FIGURE 1. ROC curve. ROC: receiver operating characteristic.
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4. Discussion

In modern medicine, transurethral laser enucleation of the
prostate [7] is considered an effective treatment for simple
BPH [8] as it is associated with significant advantages, in-
cluding minimal trauma, rapid recovery, and a marked im-
provement in patients’ quality of life. However, postoperative
urogenic infections remain a challenging complication as these
infections not only prolong hospital stays and increase medical
expenses but also adversely impact patient prognosis [9]. The
occurrence of urogenic infections is influenced by multiple
factors [10], highlighting the importance of identifying and
addressing these variables to prevent and control infections
effectively. Herein, we identified age, diabetes, preoperative
prophylactic use of antimicrobial agents, prostate size, and
postoperative indwelling urinary catheter as significant factors
contributing to urogenic infections after simple BPH surgery.

4.1 Relationship between age and urogenic
infection after BPH surgery
The findings of this study indicate that elderly patients are at
a higher risk of developing urogenic infections after surgery,
consistent with previous reports, and this increased susceptibil-
ity could be explained by several factors. In elderly patients,
diminished immune cell activity and a progressive decline in
immune system function render the body more vulnerable to
pathogens, thereby increasing the risk of infection. Addition-
ally, aging is often associated with a decline in urinary system
organ function, including reduced kidney filtration capacity
and weakened bladder contractility. These functional impair-
ments can lead to inadequate excretion of metabolic waste
and bacteria, resulting in urinary retention and creating a fa-
vorable environment for bacterial proliferation. Furthermore,
elderly patients often exhibit lower surgical tolerance, which
can exacerbate the risk of urogenic infection. Postoperative
complications such as urinary retention and bladder spasmmay
arise, further increasing the likelihood of infection [11].

4.2 Relationship between diabetes and
urogenic infection after BPH surgery
Relevant studies suggest that underlying conditions, particu-
larly diabetes, significantly increase the risk of urogenic in-
fection following BPH surgery, especially in elderly patients
[12]. Several mechanisms may account for this heightened
risk. Chronic hyperglycemia suppresses the phagocytic activ-
ity of white blood cells, weakening the body’s defense against
pathogens such as bacteria and thus elevating the likelihood
of infection. Elevated blood glucose levels also impair vas-
cular function, leading to insufficient local tissue perfusion,
disrupted nutrient delivery, and delayed wound healing, which
collectively create favorable conditions for bacterial invasion
and proliferation.
Diabetes-induced neuropathy [13] further contributes to an

increased infection risk by impairing bladder function. Patients
with bladder hypoesthesia and reduced detrusor contractility
are prone to urinary retention, heightened intravesical pressure,
and an increased risk of urine reflux to the kidneys. Residual
urine creates an optimal environment for bacterial growth.

Additionally, diabetes alters normal urination patterns, with
the urinary tract mucosa remaining in a persistently moist
state, making it more susceptible to bacterial colonization and
invasion [14]. Moreover, metabolic disturbances in protein
and fat often accompany diabetes, compromising tissue repair
and regeneration after surgery. This impaired healing process
further increases the risk of postoperative infection [15].

4.3 Relationship between preoperative
prophylactic use of antibacterial drugs and
urogenic infection after BPH surgery

The findings of this study indicate that the absence of preopera-
tive prophylactic antibacterial drug use is associatedwith an in-
creased risk of urogenic infection after BPH surgery. Although
transurethral laser enucleation of the prostate is minimally
invasive, it may damage the prostate and surrounding tissues,
impairing local blood circulation and temporarily weakening
immune defenses [16], creating an entry point for bacterial
invasion, and increasing the risk of infection if prophylactic
antibacterial drugs are not administered. Furthermore, the ure-
thra harbors a normal microbiota that may be introduced into
the surgical site during the procedure. Without prophylactic
antibacterial drugs, these microorganisms can proliferate and
cause infection. Postoperative activity restrictions, common
among patients, can reduce urine flow and hinder excretion
[17] and lead to prolonged urine retention within the urinary
system, further facilitating bacterial growth and increasing
the likelihood of infection. By contrast, the preoperative
prophylactic use of antibacterial drugs significantly lowers
the risk of infection by addressing these vulnerabilities and
providing a critical defense against bacterial proliferation [18].

4.4 Relationship between prostate size and
urogenic infection after BPH surgery

In this study, a larger volume of prostate was found to increase
the risk of urogenic infection after surgery for BPH [19].
Several factors may explain this observation. For instance,
a larger prostate volume complicates the surgical procedure,
increasing its difficulty and prolonging the operation time.
This extended duration of urethral exposure elevates the risk
of bacterial contamination and subsequent infection. Addi-
tionally, a larger prostate often necessitates more complex
enucleation procedures [20], resulting in greater traction and
damage to surrounding tissues. This trauma can impair local
blood circulation and tissue repair, reducing the body’s ability
to elicit an effective anti-infection response. The increased
invasiveness associated with a larger prostate also exacer-
bates the systemic inflammatory response, which suppresses
immune system function and makes patients more infection-
prone. Furthermore, when the prostate volume exceeds 55 g,
the repair and healing of local tissues after removal require a
longer time. During this extended recovery period, particularly
when the patient is in a weakened physiological state, reduced
resistance to external pathogens increases the likelihood of
bacterial invasion and urogenic infection [21].
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4.5 Relationship between postoperative
indwelling urinary catheter and urogenic
infection after BPH surgery
The use of a postoperative indwelling urinary catheter has
been widely reported to increase the risk of urogenic infection
after simple BPH surgery and can be attributed to several
interconnected factors. When inserted into the urethra, the
urinary catheter acts as a foreign body that damages themucosa
[22], compromising its integrity and disrupting the natural
barrier that protects against bacterial invasion, thereby creating
an entry point for pathogens. Prolonged catheterization exac-
erbates this issue by providing a continuous route for bacteria
to ascend along the catheter and invade the urinary tract,
significantly increasing the risk of infection. Furthermore, the
extended presence of the catheter facilitates bacterial adhesion,
multiplication, and the formation of biofilms on its surface.
These biofilms, which are resistant to the effects of antibiotics,
continuously release bacteria into the urinary system, making
infections challenging to treat [23]. In addition to these risks,
the prolonged placement of a catheter can also irritate local
tissues, triggering an inflammatory response that not only
damages immune cell function but also suppresses the body’s
overall immune defense mechanisms. This combination of
mechanical damage, bacterial colonization and immune sup-
pression significantly heightens the likelihood of urogenic
infection following surgery.
This study had several limitations. First, we only included

patients with simple BPH from a single hospital, making the
sample source relatively narrow, and geographical limitations
may restrict the generalizability of the findings. Differences
in medical standards and patients’ living habits across regions
could influence the study results, making it difficult to rep-
resent the broader population fully. Second, the sample size
of the study is relatively small. Although the analysis of 205
patients provides some insights, the statistical power for multi-
variate analysis remains limited, particularly for less common
influencing factors that may not have been accurately captured.
Third, this study primarily employed a retrospective analysis
method, which relies on existing clinical data. This approach
introduces the potential for information bias, as the accuracy
and completeness of the data cannot always be guaranteed.
Finally, the study did not adequately address the clinical appli-
cation of the predictive models in diverse healthcare settings.
This limitation may reduce the generalizability of the models
and restrict their ability to guide clinical practice effectively in
varied environments.
This study’s reliance on data from a single hospital intro-

duces geographical limitations, potentially under-representing
the broader patient population, and future research should
adopt a multicenter design, including patients from diverse
regions and healthcare settings. The small sample size further
limits the statistical power of the analysis, making it challeng-
ing to capture less common influencing factors. Increasing
the sample size in future studies would be essential for more
comprehensive evaluations. The retrospective design, depen-
dent on pre-existing clinical data, poses a risk of information
bias. To address this, subsequent studies should standard-
ize data collection processes and implement rigorous quality

control measures, particularly in multicenter, large-scale stud-
ies. Additionally, the applicability of the predictive model
across different healthcare settings was not fully evaluated.
In addition, establishing an external validation cohort will
allow for adjustments based on regional and environmental
factors, enhancing the model’s generalizability and its utility
in improving clinical care.

5. Conclusions

In conclusion, advanced age, diabetes, absence of prophy-
lactic use of antibacterial drugs before surgery, prostate vol-
ume exceeding 55 g, and prolonged duration of postopera-
tive indwelling urinary catheter use were identified as signifi-
cant influencing factors for urogenic infection following BPH
surgery in patients with simple BPH. The probability model
constructed based on these findings demonstrates high clinical
predictive value and provides a practical tool for guiding early
interventions and preventive measures in clinical practice.

AVAILABILITY OF DATA AND MATERIALS

All data supporting the findings of this study are included
within the manuscript. Additional raw data can be provided
by the corresponding author upon reasonable request.

AUTHOR CONTRIBUTIONS

ZZ, DHL—designed the study and carried them out; prepared
the manuscript for publication and reviewed the draft of the
manuscript. ZZ, DHL, SZC, and HBW—supervised the data
collection; analyzed the data. ZZ, DHL, SZC—interpreted the
data. All authors have read and approved the manuscript.

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

Ethical approval was obtained from the Ethics Committee of
Wenzhou TCMHospital of Zhejiang Chinese Medical Univer-
sity (Approval no. WZY2019-X-025-01). Written informed
consent was obtained from a legally authorized representatives
for anonymized patient information to be published in this
article.

ACKNOWLEDGMENT

Not applicable.

FUNDING

This research received no external funding.

CONFLICT OF INTEREST

The authors declare no conflict of interest.



112

REFERENCES
[1] Zou P, Liu C, Zhang Y, Wei C, Liu X, Xu S, et al. Transurethral surgical

treatment for benign prostatic hyperplasia with detrusor underactivity: a
systematic review and meta-analysis. Systematic Reviews. 2024; 13: 93.

[2] Zorn KC, Elterman D, Gonzalez R, Bach T, Kriteman L, Pickens R,
et al. Aquablation treatment for benign prostate hyperplasia: current
standardized procedure. Journal of Endourology. 2022; 36: S1–S5.

[3] Ziętek RJ, Ziętek ZM. Transurethral microwave thermotherapy (TUMT)
in the treatment of benign prostatic hyperplasia: a preliminary report.
Medical Science Monitor. 2021; 27: e931597.

[4] Zhu C, Wang DQ, Zi H, Huang Q, Gu JM, Li LY, et al. Epidemiological
trends of urinary tract infections, urolithiasis and benign prostatic
hyperplasia in 203 countries and territories from 1990 to 2019. Military
Medical Research. 2021; 8: 64.

[5] Zhang W, Zhang W, Guo Q, Chen L, Meng Z, Xu Y, et al. The design
and rationale of a multicentre randomised controlled trial comparing
transperineal percutaneous laser ablation with transurethral resection of
the prostate for treating benign prostatic hyperplasia. Frontiers in Surgery.
2021; 8: 755957.

[6] Zurmehly J. Implementing a nurse-driven protocol to reduce catheter-
associated urinary tract infections in a long-term acute care hospital.
Journal of Continuing Education in Nursing. 2018; 49: 372–377.

[7] Wang JW, Man LB. Transurethral resection of the prostate stricture
management. Asian Journal of Andrology. 2020; 22: 140–144.

[8] Zia H, Khatami F, Aghamir SMK. U-shape incision on prostate capsule:
new intraperitoneal laparoscopic technique in simple prostatectomy: a
case report. Annals of Medicine and Surgery. 2021; 69: 102787.

[9] Zeng XT, Jin YH, Liu TZ, Chen FM, Ding DG, Fu M, et al.;
Chinese Urological Doctor Association (CUDA); Urological Association
of Chinese Research Hospital Association (CRHA-UA); Uro-Health
Promotive Association of China International Exchange and Promotive
Association for Medical and Health Care (CPAM-UHPA). Clinical
practice guideline for transurethral plasmakinetic resection of prostate for
benign prostatic hyperplasia (2021 Edition). Military Medical Research.
2022; 9: 14.

[10] Song Z, Yu L, Wu Q, Zhang Y. Occurrence and risk factors for acute
urinary retention and urinary tract infection in patients undergoing urinary
drainage after colorectal resection. Archivos Españoles de Urología.
2023; 76: 772–779.

[11] Silva JLAD, Fonseca CDD, Stumm EMF, Rocha RM, Silva MRD,
Barbosa DA. Factors associated with urinary tract infection in a Nursing
Home. Revista Brasileira de Enfermagem. 2021; 74: e20200813.

[12] Tolani MA, Suleiman A, Awaisu M, Abdulaziz MM, Lawal AT, Bello A.
Acute urinary tract infection in patients with underlying benign prostatic
hyperplasia and prostate cancer. The Pan African Medical Journal. 2020;
36: 169.

[13] Örtegren J, Kohestani K, Elvstam O, Janson H, Åberg D, Kjölhede
H, et al. Risk factors for infection after transrectal prostate biopsy: a
population-based register study. European Urology Open Science. 2024;

67: 1–6.
[14] Jia H, Su W, Zhang J, Wei Z, Tsikwa P, Wang Y. Risk factors for urinary

tract infection in elderly patients with type 2 diabetes: a protocol for
systematic review and meta-analysis. PLOS ONE. 2024; 19: e0310903.

[15] Girma A, Aemiro A, Workineh D, Tamir D. Magnitude, associated risk
factors, and trend comparisons of urinary tract infection among pregnant
women and diabetic patients: a systematic review and meta‐analysis.
Journal of Pregnancy. 2023; 2023: 8365867.

[16] Song Z, Yu L, Wu Q, Zhang Y. Occurrence and risk factors for acute
urinary retention and urinary tract infection in patients undergoing urinary
drainage after colorectal resection. Archivos Españoles de Urología.
2023; 76: 772–779.

[17] Wang Y, Liu Z, Jiang T, Zhou X, Chen Z, Zheng J, et al. Photoselective
sharp enucleation of the prostate with a front-firing 532-nm laser: an
innovative surgical technique for benign prostatic hyperplasia-a single-
center study of 475 cases. World Journal of Urology. 2021; 39: 3025–
3033.

[18] Togo Y, Fukui K, Ueda Y, Kanamaru S, Shimizu Y, Wada K, et
al. Comparison of single- and multiple-dose cefazolin as prophylaxis
for transurethral enucleation of prostate: a multicenter, prospective,
randomized controlled trial by the Japanese Research Group for Urinary
Tract Infection. International Journal of Urology. 2020; 27: 244–248.

[19] Wroclawski ML, Takemura LS, Santos HOD, Heldwein FL, Gauhar V,
Lim EJ, et al. Functional and safety outcomes after benign prostatic
enlargement surgeries in men with detrusor underactivity compared
with normal detrusor contractility: systematic review and meta-analysis.
Neurourology and Urodynamics. 2024; 43: 126–143.

[20] Tamalunas A, Keller P, Schott M, Atzler M, Ebner B, Hennenberg
M, et al. Benign prostate hyperplasia—current medical therapy, new
developments, and side effects. Therapeutische Umschau. 2023; 80: 113–
122. (In German)

[21] He J, Guo Z, Huang Y, Wang Z, Huang L, Li B, et al. Comparisons of
efficacy and complications between transrectal and transperineal prostate
biopsy with or without antibiotic prophylaxis. Urologic Oncology. 2022;
40: 191.e9–191.e14.

[22] Suaza-Martínez LR, García-Valencia J, Estrada Gómez D, Giraldo-
Arismendi A. Risk factors for perioperative complications in transurethral
prostate resection in patients at a Colombian institution. Archivos
Españoles de Urología. 2021; 74: 752–761.

[23] Wang X, Chen G, Wu P, Ben L, Liu Q, Wang J. The en bloc method is
feasible for beginners learning to perform holmium laser enucleation of
the prostate. Translational Andrology and Urology. 2023; 12: 477–486.

How to cite this article: Zhan Zhao, Donghong Lai, Shaozhong
Chen, HaiboWang. Construction of logistic regressionmodel and
ROC curve analysis on influencing factors of urogenic infection
after benign prostatic hyperplasia surgery. Journal of Men’s
Health. 2025; 21(4): 106-112. doi: 10.22514/jomh.2025.058.


	Introduction
	Materials and methods
	Clinical data
	Inclusion criteria
	Exclusion criteria

	Study protocol
	Identification of urogenic infection
	Clinical data

	Statistical analysis

	Results
	Urinary infection after simple BPH surgery
	Univariate analysis
	Multivariate logistic regression analysis
	Probability model for urinary infection following surgery for BPH
	Goodness of fit test
	ROC curve analysis

	Discussion
	Relationship between age and urogenic infection after BPH surgery
	Relationship between diabetes and urogenic infection after BPH surgery
	Relationship between preoperative prophylactic use of antibacterial drugs and urogenic infection after BPH surgery
	Relationship between prostate size and urogenic infection after BPH surgery
	Relationship between postoperative indwelling urinary catheter and urogenic infection after BPH surgery

	Conclusions

