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Purpose: To investigate the relationship between benign prostatic hyperplasia (BPH)/lower urinary tract symptoms (LUTS) and renal 
function in elderly men aged 80 years and older.
Patients and Methods: We selected 389 elderly men aged 80–97 years with BPH/LUTS hospitalized at The Second Division of 
General Geriatrics, The First Affiliated Hospital of Zhengzhou University, between July 2018 and July 2020. In the cross-sectional 
study, patients were divided into the treatment (233 patients) and non-treatment (156 patients) groups based on whether they received 
treatment for BPH/LUTS. In the prospective self-case-control study, we included 129 of the non-treatment group patients who received 
oral BPH/LUTS medication and completed the 6-month outpatient follow-up. We compared prostate indicators and renal function in 
the cross-sectional study and baseline and after-treatment data in the prospective self-case-control study. Multiple linear regression 
analysis was performed for risk factors affecting renal function before and after BPH/LUTS treatment.
Results: In the cross-sectional study, renal function was significantly better in the treatment group than in the non-treatment group. In 
the subgroup analysis of the prospective self-case-control study, renal function significantly improved after treatment among patients 
with hypertension and those with chronic kidney disease (CKD) 3a, but not in the entire cohort. Multivariable linear regression 
analysis showed that hypertension (β=2.06, 95% CI 0.40 to 3.71) and CKD 3a (β=17.16, 95% CI 15.53 to 18.79) were independent 
risk factors for creatinine differences before and after treatment, whereas hypertension (β=−2.27, 95% CI −3.65 to −0.89), CKD 3a 
(β=−11.93, 95% CI −13.29 to −10.58), and baseline prostate volume (β=−0.11, 95% CI −0.20 to −0.02) were independent risk factors 
for estimated glomerular filtration rate differences before and after treatment.
Conclusion: Treatment for moderate and severe BPH/LUTS can improve renal function in elderly patients with hypertension or CKD 3a.
Keywords: benign prostatic hyperplasia, lower urinary tract symptoms, renal function, elderly men, drug therapy

Introduction
Benign prostatic hyperplasia (BPH) and a decline in the glomerular filtration rate have become common comorbidities 
and important public health problems in elderly men aged 80 years and older. The histological changes associated with 
BPH begin at age 40, and the incidence of BPH increases with age, with incidences of >50% at age 60 and 83% at age 
80.1 The decrease in nephrons among older individuals is associated with a decrease in renal blood flow, which leads to 
an age-related decline in the glomerular filtration rate.2 Most patients with BPH develop lower urinary tract symptoms 
(LUTS),1 and prostate size correlated with a higher proportion of urinary catheters,3 which could relieve acute or chronic 
retention. Therefore, in addition to LUTS, older men with BPH can have acute or chronic retention that accelerates the 
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decline of the glomerular filtration rate, eventually causing or aggravating renal dysfunction.4 Although the 2003 updated 
guidelines of the American Urological Association (AUA) no longer recommend that men with LUTS be regularly 
screened for serum creatinine.5 Patients with chronic kidney disease and chronic BPH/LUTS are commonly seen in the 
clinic.6 However, whether BPH/LUTS increases the risk of renal dysfunction remains unknown.

Here, we sought to investigate the relationship between BPH/LUTS and renal function through a cross-sectional study 
in 389 elderly men aged 80 years and older with BPH/LUTS and through a prospective self-case-control study evaluating 
the effect of BPH/LUTS treatment on renal function before and after treatment in 129 elderly men with BPH/LUTS. This 
study provides data support for improving renal function from the perspective of prostatic hyperplasia in elderly men 
aged 80 years and older.

Materials and Methods
Study Population
A total of 389 elderly men aged 80–97 years with BPH/LUTS hospitalized at The Second Division of General Geriatrics, The 
First Affiliated Hospital of Zhengzhou University, between July 2018 and July 2020 were selected. The diagnostic criteria for 
BPH conformed to the diagnostic criteria in China’s Guidelines for Diagnosis and Treatment of Benign Prostatic 
Hyperplasia (2007 Edition)7 and 2021 AUA guidelines8 as follows: LUTS, an International Prostate Symptoms Score 
(IPSS) ≥7 points, and a prostate volume (PV) (longitudinal diameter × transverse diameter × anteroposterior diameter × 0.52) 
>20 mL, as revealed by color Doppler ultrasonography. The Chronic Kidney Disease Epidemiology Collaboration (CKD- 
EPI) equation was used to calculate the estimated glomerular filtration rate (eGFR). We excluded patients with acute kidney 
injury, CKD 3b or higher, urinary microalbumin/urinary creatinine >30 mg/g, prostate cancer, urethral stricture of various 
causes, neurogenic bladder, acute stroke, Parkinson’s disease, acute infections, severe hepatic insufficiency, acute coronary 
syndrome, severe cardiac insufficiency, diabetic ketosis, or unilateral nephrectomy. This study was conducted in accordance 
with the Declaration of Helsinki. Ethical approval was provided by the Ethics Committee of The First Affiliated Hospital of 
Zhengzhou University (approval number: 2020-KY-233). All enrolled patients signed an informed consent form.

Study Design
In the cross-sectional study, the 389 patients were divided into a treatment group (233 patients) and a non-treatment 
group (156 patients) based on whether they received treatment for BPH/LUTS. The treatment group included patients 
who received one or more medications for treating prostatic hyperplasia (tamsulosin, doxazosin, or finasteride) or had 
undergone prostate surgery. In the treatment group, 30 patients received tamsulosin alone, 11 received doxazosin alone, 
127 received tamsulosin combined with finasteride, 38 received doxazosin combined with finasteride, and 27 underwent 
surgery. The non-treatment group did not receive any treatment for BPH/LUTS.

For the prospective self-case-control study, we included 129 patients in the non-treatment group who later received 
oral BPH/LUTS medication (tamsulosin 0.2 mg/d and finasteride 5 mg/d) and completed the 6-month outpatient follow- 
up. Figure 1 shows the details of patient selection and treatment. Patients were further divided based on their blood 
pressure into a normal blood pressure subgroup and a hypertension subgroup and based on CKD into a normal renal 
function subgroup and a CKD 3a subgroup.

Data Collection
We collected the medical history of all patients (coronary heart disease, hypertension, diabetes, cerebral infarction, and 
CKD) and relevant clinical indicators, including indicators for renal function and BPH, at the time of enrolment and at 1, 3, 
and 6 months after the initial treatment. The renal function indicators included the serum creatinine level and eGFR. The 
serum creatinine level was assessed using an automatic biochemical analyzer. The eGFR was calculated using the CKD-EPI 
equation and included creatinine, age, race, and sex. The BPH/LUTS indicators included IPSS, PV, and post-void residual 
urine volume (PVR). The IPSS was calculated based on the results of a questionnaire, and the PV and PVR were measured 
by ultrasonography.
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Statistical Analyses
Continuous variables are expressed as mean ± standard deviation and/or medians with interquartile range. The t-test was used 
to assess differences in homogeneous variables, and the rank-sum test was used to assess differences in heterogeneous 
variables. Categorical variables are expressed by the number of cases, and the chi-square test was used to assess differences 
between groups. In the prospective self-case-control study, we assessed the differences in serum creatinine levels and eGFR 
before and after treatment as dependent variables and performed a single-factor regression analysis with each indicator. 
Significant variables and potentially clinically significant variables were included in the regression model. Multiple linear 
regression analysis was performed for related risk factors affecting renal function before and after treatment, and p-values < 
0.05 were considered statistically significant. All analyses were performed using SPSS statistical software (ver 26.0).

Results
Baseline Characteristics in the Cross-Sectional and Self-Case-Control Studies
The characteristics of patients in the cross-sectional study are shown in Table 1. There were no significant differences 
between the treatment and non-treatment groups in terms of age (85 [80, 94] years and 84 [80, 97] years, respectively) or the 
proportions of patients with hypertension (146/62.67% and 95/60.90%, respectively), diabetes (88/37.77% and 53/33.97%, 
respectively), coronary heart disease (149/63.95% and 92/58.97%, respectively), or cerebral infarction (109/46.78% and 

30 patients received tamsulosin alone
11 patients received doxazosin alone
127 patients received tamsulosin
combined with finasteride

38 patients received doxazosin
combined with finasteride

27 patients underwent surgery

Prospective
self-case-control study

129 BPH/LUTS patients received
tamsulosin 0.2 mg/d and finasteride
5 mg/d, and completed the 6-month

outpatient follow-up

Divided based on whether they received
drug or surgical treatment for BPH

27 patients excluded due to
Death from acute disease (n=2)
Excluded for acute disease (n=10)
Missing follow-up data (n=17)

Non-treatment group
n=156

Cross-sectional study
A total of 389 elderly men aged 80 97 years

with BPH/LUTS

Treatment group
n=233

Figure 1 Flow diagram showing the major elements of the study design. 
Abbreviations: BPH, benign prostatic hyperplasia; LUTS, lower urinary tract symptoms.
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64/41.03%, respectively) (all p > 0.05). However, the rate of comorbid CKD 3a in the treatment group was significantly 
lower than that in the non-treatment group (50/21.46% and 65/41.67%, respectively; p < 0.05).

The characteristics of patients in the prospective self-case-control study are shown in Table 2. A total of 129 patients 
with BPH/LUTS were included, with an average age of 84 (80, 97) years. Among them, 78 patients (60.47%) had 
hypertension, 43 (33.33%) had diabetes, 75 (58.14%) had coronary heart disease, 49 (37.98%) had cerebrovascular 
diseases, and 52 (40.31%) had CKD 3a. There were no significant differences in age between the normal blood pressure 
and hypertension groups or between the normal renal function and CKD 3a groups (all p > 0.05). However, the 
incidences of coronary heart disease and CKD were significantly higher in the hypertension group than in the normal 
blood pressure group (both p < 0.05). Further, the incidence of hypertension was significantly higher in the CKD 3a 
group than in the normal renal function group (p < 0.05). There were no significant differences in the incidences of other 
diseases between the two groups (all p > 0.05).

BPH-Related Indicators
In the cross-sectional study, PV, IPSS, and PVR were significantly lower in the treatment group than in the non-treatment 
group (all p < 0.05) (Table 1). In the prospective self-case-control study, the IPSS and PVR decreased significantly at 1, 

Table 1 Baseline Characteristics of Patients in the Cross-Sectional and Self-Case-Control Studies

Cross-Sectional Study Self-Case-Control Study

Treatment Group Non-Treatment Group Baseline
n=233 n=156 n=129

Age (years) 85 (80, 94) 84 (80, 97) 84 (80, 97)
HTN 146 (62.67) 95 (60.90) 78 (60.47)

CKD 50 (21.46) 65 (41.67)a 52 (40.31)a

DM 88 (37.77) 53 (33.97) 43 (33.33)
CHD 149 (63.95) 92 (58.97) 75 (58.14)

CI 109 (46.78) 64 (41.03) 49 (37.98)

IPSS (score) 11.79±6.06 20.63±4.22a 20.78±4.07a

PV (mL) 31.72±9.77 55.12±10.45a 54.95±10.70a

PVR (mL) 28.36±15.15 59.48±13.83a 59.22±13.46a

SCr (mg/dL) 0.88±0.20 1.02±0.26a 1.01±0.27a

eGFR (mL/min/1.73 m2) 76.24±13.08 67.12±15.97a 67.35±16.04a

Notes: Values for categorical variables are given as count (percentage); values for continuous variables are given as mean ± standard 
deviation and/or median (interquartile range). SCr in mg/dL to µmol/L: ×88.4. ap<0.05, compared with the treatment group. 
Abbreviations: HTN, hypertension; CKD, chronic kidney disease; DM, diabetes mellitus; CHD, coronary heart disease; CI, 
cerebral infarction; IPSS, International Prostate Symptoms Score; PV, prostate volume; PVR, post-void residual urine volume; SCr, 
serum creatinine; eGFR, estimated glomerular filtration rate, calculated using the 2012 CKD-EPI equation.

Table 2 Baseline Characteristics of Patients in the Self-Case-Control Study

Self-Case-Control Study Self-Case-Control Study

Normal Blood Pressure Group Hypertension Group Normal Renal Function Group CKD 3a Group
n=51 n=78 n=77 n=52

Age (years) 84 (81, 93) 84 (80, 97) 84 (80, 93) 85 (80, 97)

HTN 0 (0.00) 78 (100) 41 (53.25) 37 (71.15)b

CKD 15 (29.41) 37 (47.44)a 0 (0.00) 52 (100)

DM 18 (35.29) 25 (32.05) 29 (37.66) 14 (26.92)

CHD 23 (45.10) 52 (66.67)a 45 (58.44) 30 (57.69)
CI 18 (35.29) 31 (39.74) 26 (33.77) 23 (44.23)

Notes: Values for categorical variables are given as count (percentage); values for non-normally continuous variables are given as median (interquartile range). ap<0.05, 
compared with the normal blood pressure group. bp<0.05, compared with the normal renal function group. 
Abbreviations: HTN, hypertension; CKD, chronic kidney disease; DM, diabetes mellitus; CHD, coronary heart disease; CI, cerebral infarction.
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3, and 6 months after treatment compared with those before treatment (p < 0.01); there was no significant change in the 
PV (p > 0.05) (Table 3).

Renal Function-Related Indicators
In the cross-sectional study, the serum creatinine level of the treatment group was significantly lower than that of the non- 
treatment group (p < 0.05), and the eGFR of the treatment group was significantly higher than that of the non-treatment 
group (p < 0.05) (Table 1).

In the prospective self-case-control study, the serum creatinine level and eGFR did not significantly improve at 6 
months after treatment compared with those before treatment (both p > 0.05) (Table 3). In the subgroup analysis, 
compared with the normal blood pressure and normal renal function groups, the hypertension and CKD 3a groups, 
respectively, showed significantly higher baseline serum creatinine levels (both p < 0.05). Further, the baseline eGFR of 
the CKD 3a group was significantly lower than that of the normal renal function group (p < 0.05). Renal function (serum 
creatinine level and eGFR) significantly improved after a 3-month treatment in the hypertension group and after 
a 1-month treatment in the CKD 3a group (all p < 0.05). There were no significant changes in the serum creatinine 
level or eGFR in the normal blood pressure and normal renal function groups at 6 months after treatment (all p > 0.05) 
(Table 4).

Risk Factors for Renal Function
In the prospective self-case-control study, the differences in serum creatinine levels and eGFR before and after treatment 
were used as dependent variables and clinical indicators of BPH, including age, coronary heart disease, hypertension, 
diabetes, CKD, baseline IPSS, baseline PV, and baseline PVR, were analyzed by multiple linear regression (Table 5). 

Table 3 Comparison of Renal Function and BPH-Related Indicators Before and After Treatment

Treatment Time SCr (mg/dL) eGFR (mL/min/1.73 m2) IPSS (Score) PV (mL) PVR (mL)

Baseline 1.01±0.27 67.35±16.04 20.78±4.07 54.95±10.70 59.22±13.46

1 M 0.99±0.21 69.10±12.91 14.57±3.10a 53.72±11.01 35.36±10.75a

3 M 0.97±0.21 70.37±11.83 11.15±1.87a 54.82±10.75 24.52±9.63a

6 M 0.96±0.17 70.49±10.82 10.97±1.15a 54.73±10.61 20.29±8.27a

Notes: Values for normally continuous variables are given as mean ± standard deviation if normally distributed. SCr in mg/dL to µmol/L: ×88.4. ap<0.05, 
compared with baseline. 
Abbreviations: SCr, serum creatinine; eGFR, estimated glomerular filtration rate, calculated using the 2012 CKD-EPI equation; IPSS, International 
Prostate Symptoms Score; PV, prostate volume; PVR, post-void residual urine volume; M, month.

Table 4 Comparison of Renal Function Before and After Treatment in the Subgroups of the Self-Case-Control Study

Treatment 
Time

Self-Case-Control Study Self-Case-Control Study

Normal Blood Pressure 
Group

Hypertension 
Group

Normal Renal Function 
Group

CKD 3a 
Group

n=51 n=78 n=77 n=52

SCr (mg/dL) 0 M 0.96±0.24 1.05±0.28a 0.82±0.12 1.31±0.12b

1 M 0.96±0.19 1.01±0.23 0.84±0.12 1.21±0.10c

3 M 0.95±0.15 0.98±0.20c 0.84±0.10 1.16±0.08c

6 M 0.95±0.15 0.97±0.19c 0.85±0.11 1.14±0.08c

eGFR (mL/min/1.73 m2) 0 M 69.40±15.19 66.01±16.53 78.92±8.77 50.21±5.45b

1 M 70.72±12.09 68.04±13.39 78.08±8.15 55.81±4.18c

3 M 70.71±12.10 70.14±11.73c 78.41±7.83 58.46±4.22c

6 M 69.81±10.76 70.94±10.91c 77.09±8.79 60.71±3.91c

Notes: Values for continuous variables are given as mean ± standard deviation if normally distributed. SCr in mg/dL to µmol/L: ×88.4. ap<0.05, compared with the normal 
blood pressure group. bp<0.05, compared with the normal renal function group. cp<0.05, compared with baseline. 
Abbreviations: SCr, serum creatinine; eGFR, estimated glomerular filtration rate, calculated using the 2012 CKD-EPI equation; M, month.
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Hypertension (β=2.06 [95% CI, 0.40 to 3.71]) and CKD 3a (β=17.16 [95% CI, 15.53 to 18.79]) were independent risk 
factors for creatinine level differences before and after treatment (adjusted R2 of 0.808, F[3,50] = 63.186, all p < 0.05), 
whereas hypertension (β=−2.27 [95% CI, −3.65 to −0.89]), CKD 3a (β=−11.93 [95% CI, −13.29 to −10.58]), and 
baseline PV (β=−0.11 [95% CI, −0.20 to −0.02]) were independent risk factors for differences in eGFR before and after 
treatment (adjusted R2 of 0.754, F[3,50]=46.092, all p < 0.05). Therefore, multiple linear regression analysis showed that 
hypertension, CKD 3a, and baseline PV were the factors influencing renal function improvement after drug treatment 
for BPH.

Discussion
CKD is a multifactorial disease.2,9 BPH can aggravate the progression of CKD in some patients with hypertension- and 
diabetes-related CKD.10 In our study, elderly men aged 80 years and older with normal or slightly impaired renal function 
were selected as the research subjects. Men over 80 years old have a reduced renal reserve function, poor compensatory 
ability, and sensitive response to external adverse stimuli,2 including BPH and hypertension. Therefore, observing early 
changes in the glomerular filtration rate in patients with normal serum creatinine levels can accurately reflect the influence 
of BPH on renal function. We first analyzed the relationship between BPH and renal function in elderly men over 80 years 
old by a cross-sectional study. The results showed that prostate indicators (PV, IPSS, and PVR) and renal function (serum 
creatinine level and eGFR) in the treatment group were significantly better than those in the non-treatment group. 
Therefore, renal function can be ameliorated by improving LUTS and reducing PVR, which relieves the post-renal 
pressure. A further prospective self-case-control study showed that oral finasteride and tamsulosin treatment in patients 
over 80 years old with BPH/LUTS improved the symptoms of BPH/LUTS, but renal function did not change. Subgroup 
analysis showed that patients with BPH/LUTS and hypertension or CKD 3a achieved an improvement in their renal 
function to some extent after treatment for BPH/LUTS. The multiple linear regression model showed that hypertension and 
CKD 3a were independent risk factors for renal function improvement after BPH/LUTS treatment.

Multimorbidity and comorbidity are clinical characteristics of the elderly,9 and it is common for elderly men to have 
BPH and a decreased glomerular filtration rate. Old age, high BMI, hypertension, diabetes, and cardiovascular diseases 
are independent risk factors for a decreased glomerular filtration rate.2,9,11 In addition to LUTS, BPH can cause acute 
urinary retention, post-renal renal failure, and uremia.1,4 However, oral BPH/LUTS drug administration and surgical 
intervention have decreased the incidences of severe obstructive nephropathy and renal failure caused by BPH/LUTS.

The 1994 AUA clinical practice guidelines on BPH recommended that men with LUTS be regularly screened for 
serum creatinine,12 but regular screening is no longer recommended following the 2003 update.5 This was changed 

Table 5 Linear Regression for the Differences in Renal Function (Serum Creatinine and eGFR) Before and After Treatment as 
Dependent Variables (as a Continuous Variable)

Covariate eβ (95% CI) Standard Deviation Standard Coefficient p-value

Differences in serum creatinine before and  

after treatment as dependent variables

Constant −6.12 (−26.10 to 13.86) 10.092
Hypertension 2.06 (0.40 to 3.71) 0.836 0.103 0.015

CKD 3a 17.16 (15.53 to 18.79) 0.822 0.863 <0.01

Differences in eGFR before and after treatment as  
dependent variables

Constant 13.42 (−3.23 to 30.07) 8.411
Hypertension −2.27 (−3.65 to −0.89) 0.697 −0.154 <0.01

CKD 3a −11.93 (−13.29 to −10.58) 0.685 −0.815 <0.01

Baseline PV −0.11 (−0.20 to −0.02) 0.046 −0.161 0.019

Notes: The differences in serum creatinine [adjusted R2 of 0.808, F(3,50) = 63.186, all p < 0.05] and eGFR [adjusted R2 of 0.754, F(3,50)=46.092, all p <0.05] before and 
after treatment as dependent variables and clinical indicators of BPH, including age, coronary heart disease, hypertension, diabetes mellitus, CKD 3a, baseline International 
Prostate Symptoms Score, baseline prostate volume, and baseline post-void residual urine volume, were analyzed by multiple linear regression. 
Abbreviations: eβ, exponentiated β coefficients; CI, confidence interval; CKD, chronic kidney disease; PV, prostate volume.
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because a clinical trial evaluating BPH treatment indicated a low incidence of CKD among these patients.12 However, the 
European Association of Urology guidelines on non-neurogenic LUTS recommend renal function evaluation before 
surgery if an abnormal renal function is suspected based on the patient’s medical history and clinical examination,13 

suggesting a possible correlation between renal function and LUTS. Previous studies have shown that acute and chronic 
renal failure caused by acute and chronic urinary retention is uncommon, but with the aging of the population, there is an 
increasing incidence of patients with BPH complicated with acute and chronic kidney diseases.4 Rule et al4 retro-
spectively analyzed the literature concerning BPH and chronic renal failure (serum creatinine 1.5–3.0 mg/dL) from 1966 
to 2003 and demonstrated that factors related to chronic urinary retention, such as a higher PVR (>300 mL), detrusor 
instability, and decreased bladder compliance, all correlated with chronic renal failure, and renal function improved 
significantly after prostatectomy, suggesting that obstructive BPH correlated with renal function. A prospective cohort 
study9 of 30,466 men (accounting for 66.8% of Norwegian men from the HUNT II study) analyzed the risk of future 
kidney failure in men with LUTS by IPSS, with an average follow-up of 10.5 years. The outcome was future kidney 
failure defined as starting renal replacement therapy or death from CKD with an eGFR <15 mL/min/1.73 m2. The risks of 
kidney failure were 2.60 and 4.08 times higher for men with moderate and severe LUTS compared with men with no/ 
mild LUTS, respectively. After adjusting for age, the risk was still 1.27 times greater in men with moderate or severe 
LUTS. Although there was no causal relationship between LUTS and renal failure in the multivariate Cox regression 
analysis, the authors still recommended renal function screening for men aged over 60 years with moderate and severe 
LUTS with hypertension, diabetes, or cardiovascular disease. In cross-sectional studies of 2115 male community 
residents,14 2741 outpatients with BPH/LUTS,15 and male police officers with moderate to severe LUTS with an average 
age of 50 years,16 after adjusting for factors such as age, hypertension, diabetes, metabolic syndrome, and urinary 
infection, CKD mainly correlated with a decreased peak flow rate. In men without known urinary tract disease, LUTS 
and renal function had a negative association, especially in older men.17 In men over 50 years old with a bladder outlet 
obstruction, the eGFR in patients with a normal maximum flow rate was significantly higher than that in patients with 
a decreased maximum flow rate (81±17 mL/min/1.73 m2 vs 65±25 mL/min/1.73 m2).18 In retrospective studies of BPH/ 
LUTS in renal transplantation recipients, serum creatinine, IPSS, and PVR significantly decreased after 1 and 6 months 
of prostate surgery.19,20 Although the causal relationship between moderate to severe LUTS or a decreased peak flow rate 
and CKD has not been clearly defined, they are closely correlated clinically and deserve attention.

However, some clinical trials have not confirmed a correlation of LUTS and PV with the development and 
progression of CKD.21–23 This might be related to the relatively young age, small sample size, and high serum creatinine 
level at the endpoint of these studies.

Currently, the average age in studies on BPH/LUTS is mostly less than 80 years old, and there is a lack of data on BPH/ 
LUTS in individuals over 80 years old. The symptoms of BPH/LUTS in this population are severe, the proportions of 
multimorbidity with hypertension and CKD are high, and the reserve capacity and compensatory ability of the kidneys are 
significantly reduced. Recent studies have shown that holmium laser enucleation of the prostate should be a safe and efficient 
option even in patients over 80 years old if they are unable to take LUTS medications due to side effects.24,25 Further, these 
patients are relatively sensitive to various adverse stimuli, including increases in post-renal pressure caused by BPH/LUTS. 
Therefore, interventions on this basis may have a significant effect on improving renal function. In our study, we showed that 
BPH/LUTS may accelerate the progression of renal dysfunction in patients over 80 years old with hypertension and CKD 3a.

This study had some limitations. Our follow-up was limited to 6 months and lacked randomized double-blind controlled 
study data. It is difficult to carry out real-world studies in elderly patients aged 80 years and older because of increased 
multimorbidity and comorbidity, greater differences in geriatric syndromes and polypharmacy, and higher rates of missing 
follow-up. Moreover, because patients with BPH/LUTS have severe symptoms and a high demand for treatment, it is 
impossible to conduct randomized double-blind controlled studies. Therefore, our conclusion needs further study, including 
larger sample sizes and extending the follow-up period to observe the stability of the treatment outcome.

Conclusion
Treatment for moderate and severe BPH/LUTS can improve renal function in elderly patients with hypertension or 
CKD 3a.
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