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Purpose: This study aimed to prospectively investigate the association between mean platelet volume (MPV) levels and risk of benign
prostatic hyperplasia (BPH) in a general Chinese adult male population, and assessed this association in metabolic syndrome (MetS) patients.
Patients and methods: This study included a total of 14,923 male participants free from BPH at baseline. MPV was measured by
the method of laser-based flow cytometric impedance according to the complete blood sample. BPH was defined as total prostate
volume (TPV) > 30 mL, TPV was determined by transabdominal ultrasonography. Multivariable Cox proportional hazards models
were fitted to calculate hazards ratios (HRs) and corresponding 95% confidence intervals (CIs) for BPH risk with NLR levels.
Results: During a median follow-up of 2.7 years, 4848 BPH cases were documented in total male participants, and 1787 BPH cases
were documented in MetS participants. After adjusting for age, body mass index, smoking, alcohol and personal and family history of
disease, the multivariable-adjusted HRs of BPH were 1.00 (reference), 1.03 (95% ClIs 0.96, 1.11), 1.00 (95% CIs 0.92, 1.08) and 0.98
(95% ClIs 0.90, 1.06), respectively, for participants with MPV in the Ist, 2nd, 3rd and 4th quartiles (P for trend = 0.47). In MetS
patients, the multivariable-adjusted HRs of BPH were 1.00 (reference), 1.03 (95% ClIs 0.90, 1.16), 0.99 (95% CIs 0.87, 1.14) and 1.01
(95% ClIs 0.89, 1.15) (P for trend= 0.98), respectively.

Conclusion: A non-significant association was observed between MPV levels and risk of BPH, and no association in this association
in MetS patients. Our findings support the notion that MPV levels may not be a target for BPH prevention and intervention.
Keywords: mean platelet volume, inflammation, benign prostatic hyerplasia, metabolic syndrome, prospective cohort study

Introduction

Prostate cancer (PC) is the fourth most frequent type of cancer in humans (7.3% of cases) and the second most lethal type
of cancer in males.! Benign prostatic hyperplasia (BPH) is a histological condition that causes in benign prostate gland
enlargement and is a risk factor for developing PC.*>? In BPH, the transition zone (TZ) and periurethral area exhibit
uncontrollable proliferation of epithelial and fibromuscular tissue.* Poor urine flow, frequent urination, difficulty starting
the flow, post-void dribbling, and nocturia are some symptoms that may occur in men with BPH.* Metabolic syndrome
(MetS), a risk factor for cardiovascular disease (CVD), refers to a group of disorders including abdominal obesity,
diabetes mellitus, hypertension, low high-density lipoprotein cholesterol (HDL-C), and hypertriglyceridemia, with insulin
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resistance as a potentially defining characteristic.” MetS also play a significant role in the development and progression of
BPH, according to recent studies.®’

There is still much to learn about the pathophysiology and etiology of BPH. Adorini et al hypothesized that BPH was
significantly influenced by inflammation.® Widespread inflammatory infiltrates were present in BPH lesions, and the
cytokines and growth factors secreted by these inflammatory cells may stimulate the proliferation of stromal and
epithelial cells.” BPH is believed to be an immune-mediated inflammatory illness, while the specific timing and causes
of chronic inflammation are unknown.’

Mean platelet volume (MPV) is a fundamental metric of platelet size that has been found as a biomarker of platelet
activity.'® Inflammation has reportedly been linked to some platelet indicators, such as MPV.'° The findings of many cross-

1'' and case-control studies'? in the male population studying the association between MPV levels and BPH are

sectiona
equivocal. Due to the fact that MPV and BPH have the same pathophysiological mechanisms, increased MPV has largely
been accepted as a proxy biomarker of low-grade systemic inflammation and endothelial dysfunction.'® Be that as it may,
no epidemiologic data on the association between MPV levels and the risk of BPH are available.

As a result, we conducted a prospective cohort study in a large-scale Chinese adult male population to investigate

how MPYV levels are connected to the risk of BPH, and we tested this association in MetS patients.

Methods

Study Design and Participants

The Tianjin Chronic Low-grade Systemic Inflammation and Health (TCLSIH) Cohort Study, a prospective dynamic cohort
that started in 2007 to investigate into the association between chronic low-grade inflammation and health status, is the
foundation of this prospective study. Detailed discussions of the TCLSIH cohort study have already been provided.'*'
Participants in the study had to be 18 years of age or older and had lived in Tianjin, China, for at least five years. Between
January 2010 and December 2017, participants responded to questionnaires about their smoking and alcohol consumption
habits, as well as their disease histories. A comprehensive lifestyle questionnaire that includes personal details, nutritional
intake, lifestyle characteristics, and health status has also been given to randomly selected participants from this population
from May 2013. The Institutional Review Board of Tianjin Medical University approved the study protocol, and each
participant gave written informed consent.

The TCLSIH study database from January 2010 to December 2020 was examined for the current study. A total of 35,238
Chinese adult male participants are included in this study. We excluded 4828 participants who were lost to follow-up
(follow-up rate: 86.3%) from this group. We also excluded participants with other prostate diseases (n=1682) and those with
CVD (n=1475), cancer (n=1362), or did not undergo MPV counts (n=2491), health examinations (n=3656), had BPH or
a prior history of treatment for BPH (n= 4821) at baseline. 14,923 people made up the final study sample after these
exclusions (mean [standard deviation] age: 44.0 [10.3] years). Figure 1 depicts the study population flow chart.

Definition of Newly Diagnosed BPH

The gold standard for prostate assessment is prostate pathological cytology; be that as it may, it is not suggested for
large-scale population studies due to its invasiveness, the risk of complications, and significant expense.'® Previous
studies have investigated the relative adequacy of transabdominal and transrectal ultrasonographies for prostatic
assessment, supplanting the transrectal studies with less expensive, simpler and less invasive transabdominal studies
in large-scale population screening.'” BPH was defined as total prostate volume (TPV) > 30 mL as indicated by
a previous study.'® TPV was determined by transabdominal ultrasonography (7-12 MHz, Royal Philips) using the
formula for an elliptical volume [height (cm) xwidth (cm) x length (cm) X 1/6]."" Transabdominal ultrasonographies
with TPV measurements were performed by a single high-volume radiologist, who performs roughly 4800 such

assessments every year.
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Participants were eligible for
participation in this study (n= 35, 238)
Participants who were lost to
follow-up (n= 4, 828)
Follow-up participants (n= 30,410,
follow-up rate = 86. 3%)
\ Participants with other prostate diseases such as
prostatitis were excluded (n= 1, 682)
\ Participants with a history of cardiovascular
disease at baseline were excluded (n= 1, 475)
\ Participants with a history of cancer at baseline
were excluded (n= 1, 362)
\5 Participants who did not undergo
MPV counts (n= 2, 491)
\ Participants who did not undergo health
examinations (n=3, 656)
\9 Participants who had BPH or a prior history of
treatment for BPH at baseline (n= 4, 8§21)
N
Participants included in the final analysis
(n= 14, 923)

Figure | Study population flow chart.
Note: BPH was defined as TPV 2 30 mL.
Abbreviations: BPH, benign prostatic hyperplasia; MPV, mean platelet volume.
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Assessment of MPV

The following morning, venous blood samples from the participants were taken after a minimum 12-hour overnight fast.
For the purpose of measuring MPV, blood was drawn and placed into tripotassium ethylenediaminetetraacetic acid
(EDTA) (7.2 mg) tubes. Lance et al demonstrated that 120 minutes after venipuncture is the ideal time to estimate
MPV.*® An automatic hematology analyzer was used in this study to examine blood samples 120 minutes after
venipuncture. A flow cytometric impedance method based on lasers was used to measure MPV in participants. We
evaluated these hematological parameters as both quartiles and continuous variables to determine the specific relationship
between them and the presence of BPH, allowing us to more effectively and flexibly use the available data.

Assessment of Other Variables

A series of physical measurements and physiological tests were performed on all participants during standardized
physical examinations.?' The participants were asked to stand without shoes while their height (to the nearest 0.1 cm)
and weight (to the nearest 0.1 kg) were recorded. BMI was calculated by dividing weight (kg) by height squared (m?).
Waist circumference was also measured according to a recognized methodology (to the nearest 0.1 cm).

Trained nurses drew fasting blood samples from the participants’ antecubital veins. Fasting blood samples were
analyzed for fasting blood glucose (FBG), blood lipids (including triglycerides [TG], total cholesterol [TC], low-density
lipoprotein cholesterol [LDL-C], and HDL-C), alanine aminotransferase (ALT), and high-sensitivity C-reactive protein
(hsCRP). Diabetes mellitus was characterized as FBG > 7.0 mmol/L or having a self-reported history of diabetes
mellitus.”? Hyperlipidemia was characterized as TC > 5.17 mmol/L or TG > 1.7 mmol/L or LDL-C > 3.37 mmol/L or
taking antilipemic medications.”® The TM-2655 oscillometric equipment (A&D Company, Ltd., Tokyo, Japan) was used
by trained nurses to measure blood pressure at least twice.”* Participants rested for at least 5 minutes in a quiet
environment before taking their blood pressure readings, and then kept their upper right arms at heart level, feet on
the ground, and backs supported.”® At least one minute passed between the measurements. Each participant’s blood
pressure was determined by averaging the two closest readings. Systolic blood pressure > 140 mmHg, diastolic blood
pressure > 90 mmHg, or a history of hypertension were all considered to be characteristics of hypertension.*

Social and demographic variables, including age, smoking and alcohol consumption habits, educational level,
occupation, monthly household income, and individual and familial history of disease, were gathered using a health
status questionnaire. A shortened version of the International Physical Activity Questionnaire (IPAQ), which collects data
on the number of minutes spent in vigorous-intensity activities, moderate-intensity activities, strolling, and sitting over
the previous seven days, was used to quantify physical activity (PA) (h/week).?’ The following method was used to
calculate the number of metabolic equivalent (MET) hours per week (MET hours/week): MET coefficient of activity x
duration (hours) x frequency (days), the corresponding MET coefficients were 8.0, 4.0, and 3.3, respectively.?’ The sum
of the scores for each activity was used to calculate the total PA levels. A validated extended self-administered food
frequency questionnaire (FFQ) with 100 food items was used to ascertain the usual dietary intake. By combining data
from the FFQ and the Chinese food composition table, we were capable of calculating the mean total energy intake for
each participant.”® MetS was defined using criteria from the American Heart Association scientific statements of 2009
criteria.>® All covariates used in the current analysis were collected at baseline and follow-up periods.

Statistical Analysis

The normal distributions of continuous variables was evaluated using the Kolmogorov—Smirnov test (n > 2000). For
continuous variables, the baseline characteristics of the participants were reported as medians (25th and 75th percentiles),
and for categorical variables, as percentages.

The follow-up time for each participant was determined from the completion of the initial survey to the last time of follow-
up, the incident BPH event date, or the date of loss to follow-up, whichever came earlier. To investigate the association
between MPV levels and the risk of BPH in the general Chinese adult male population and MetS patients, Cox proportional
hazards models were used. The significance level of interaction terms between the quartile categories of MPV and follow-up
time was evaluated in order to examine the proportional hazard assumption. Three progressively multivariable Cox regression
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models were fitted. In model 1, 95% confidence intervals (Cls) for crude hazard ratios (HRs) were calculated. In model 2,
potential confounding variables including age and BMI were further adjusted for. In model 3, additionally adjusted for
smoking status, alcohol drinking status, hypertension, hyperlipidemia, diabetes mellitus, family history of disease (including
CVD, hypertension, hyperlipidemia and diabetes mellitus). To investigate the effect (mediating role) of inflammation on the
associations with the risk of BPH, inflammatory markers were adjusted. Linear trend tests were performed across MPV
quartile categories by modeling these quartiles as ordinal variables.

All statistical tests were two-sided and a P value < 0.05 was considered statistically significant. The analyses were
conducted using SAS version 9.4 for Windows (SAS Institute Inc, Cary, NC, USA).

Results

Characteristics of Study Subjects

The population as a whole has a mean age (standard deviation) of 44.0 (10.3) years. During this time, a total of 4848
participants were diagnosed with BPH for the first time. Participant baseline characteristics are displayed in Table 1 in relation
to incident BPH. Males with BPH had a higher average age than men without BPH (P< 0.0001). Participants with BPH tended
to have a lower level of education (P< 0.0001), ALT, “Animal foods” dietary pattern score (P< 0.001), and household income
(P=0.01), but had a higher level of BMI, waist, TG, LDL, FBG, SBP, DBP, “Sweets” dietary pattern score (P<0.0001) and TC
(P<0.001). They tend to have a history of hypertension and hyperlipidemia and a family history of CVD, hypertension and
diabetes mellitus (P< 0.0001). There was a spread between smoking, drinking, and employment status among men with BPH.
Other than that, there were no notable variations between the groups.

Table | Participant Baseline Characteristics by BPH Status (n = 14,923)

Characteristics BPH P value®
No Yes
No. of subjects 10,075 4848 -
Age (years) 41.6 (34.0, 48.0)° 49.1 (434, 54.5) <0.0001
BMI (kg/m?) 25.8 (23.5, 27.9) 26.1 (24.0, 28.1) <0.0001
Waist (cm) 88.4 (82.0, 94.0) 89.8 (84.0, 95.0) <0.0001
TC (mmol/L) 4.89 (4.26, 5.43) 4.95 (4.33, 5.48) <0.001
TG (mmol/L) 1.75 (0.99, 2.07) 1.81 (1.03, 2.15) <0.0001
LDL (mmol/L) 2.90 (2.36, 3.39) 2.95 (240, 3.43) <0.0001
HDL (mmol/L) 1.24 (1.03, 1.41) 1.24 (1.02, 1.40) 0.54
FBG (mmol/L) 5.32 (4.80, 5.50) 5.58 (4.90, 5.70) <0.0001
ALT (U/L) 28.3 (16.0, 33.0) 26.9 (16.0, 31.0) <0.001
SBP (mmHg) 124.9 (115.0, 135.0) 127.7 (115.0, 135.0) <0.0001
DBP (mmHg) 80.5 (70.0, 87.0) 83.3 (75.0, 90.0) <0.0001
hsCRP (mg/L) 1.66 (0.50, 1.70) 1.73 (0.50, 1.70) 0.78
Physical activity (MET-hour/week) 21.8 (4.87, 27.1) 22.7 (4.40, 27.9) 0.69
Total energy intake (kcal/day) 2483.0 (1692.0, 3028.4) | 2453.8 (1688.0, 2941.6) 0.78
“Healthy” dietary pattern score 0.01 (—0.38, 0.25) —0.01 (-0.38, 0.23) 0.48
“Sweets” dietary pattern score —0.04 (-0.57, 0.41) 0.08 (—0.52, 0.54) <0.0001
“Animal foods” dietary pattern score 0.03 (-0.38, 0.22) —0.06 (—0.46, 0.09) <0.001
Smoking status (%) <0.0001
Current smoker 61.4 49.2 -
Ex-smoker 5.34 8.44 -
Non-smoker 333 424 -
(Continued)
Journal of Inflammation Research 2023:16 https: 3263
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Table | (Continued).

Characteristics BPH P value®
No Yes
Drinker status (%) <0.0001
Everyday 25.5 26.4 -
Sometime 14.0 17.8 -
Ex-drinker 5.06 6.11 -
Non-drinker 3.71 3.73 -
Education (2 College graduate, %) 75.3 67.5 <0.0001
Employment status (%) <0.0001
Managers 47.6 524 -
Professionals 18.2 15.0 -
Other 342 326 -
Household income (2 10,000 Yuan, %) 46.1 43.1 0.01
Individual history of disease (%)
Hypertension 29.6 422 <0.0001
Hyperlipidemia 56.1 59.6 <0.0001
Family history of disease (%)
CvD 294 39.7 <0.0001
Hypertension 50.8 57.8 <0.0001
Diabetes 24.5 28.0 <0.0001

Notes: BPH was defined as TPV = 30 mL. *Analysis of variance or logistic regression analysis. ®"Adjusted geometric mean (95% Cl) (all
such values).

Abbreviations: BPH, benign prostatic hyperplasia; BMI, body mass index; TC, total cholesterol; TG, triglycerides; LDL, low-density lipoprotein
cholesterol; HDL, high-density lipoprotein cholesterol; FBG, fasting blood glucose; ALT, alanine aminotransferase; SBP, systolic blood pressure;
DBP, diastolic blood pressure; hsCRP, high-sensitivity C-reactive protein; CVD, cardiovascular disease; TPV, total prostate volume.

Table 2 Adjusted Relationships of MPV to BPH (n = 14,923)

Quartiles of Mean Platelet Volume Levels (Range) P for
. . R Trend *
The First Quartile The Second The Third The Fourth

Group Quartile Group Quartile Group Quartile Group
Serum mean platelet volume 7.30-9.40 9.50-10.0 10.1-10.6 10.7-14.5 -
levels (range)
No. of subjects 2, 454 2, 537 2, 343 2, 741 -
Person-years of follow-up 12, 310 10, 475 8, 823 9, 339 -
No. of BPH® I, 514 1,271 1,018 , 045 -
Crude 1.00 (Reference) 0.97 (0.90-1.05)° 0.92 (0.85-0.99) 0.88 (0.81-0.95) 0.0007
Adjusted for age and BMI 1.00 (Reference) 1.04 (0.97-1.13) 1.02 (0.94-1.10) 0.99 (0.92-1.07) 0.80
Multiple adjusted® 1.00 (Reference) 1.03 (0.96—1.11) 1.00 (0.92-1.08) 0.98 (0.90-1.06) 0.47

Notes: *P for trend was calculated across quartiles using multivariable Cox regression models. ®BPH was defined as TPV 2 30 mL. ‘Adjusted hazard ratios (95% confidence
interval) (all such values). “Additionally adjusted for age, BMI, smoking status (categorical; current smoker, ex-smoker, or non-smoker), alcohol drinking status (categorical;
everyday drinker, sometime drinker, ex-drinker, or non-drinker), hypertension (yes or no), hyperlipidemia (yes or no), diabetes (yes or no), family history of disease
(including cardiovascular disease, hypertension, hyperlipidemia and diabetes [each yes or no]).

Abbreviations: MPV, mean platelet volume; BPH, benign prostatic hyperplasia; BMI, body mass index; TPV, total prostate volume.

Association Between MPV Levels and Risk of BPH

During a median follow-up of 2.7 y (range: 1.0-9.0 y), we identified 4848 incident BPH cases. The association between
MPV levels and the risk of BPH is demonstrated in Table 2. After adjusting for demographic factors and lifestyle factors,
the HRs of BPH were 1.00 (reference), 1.03 (95% ClIs 0.96, 1.11), 1.00 (95% CIs0.92, 1.08) and 0.98 (95% CIs0.90,
1.06), respectively, for participants with MPV in the 1st, 2nd, 3rd and 4th quartiles (P for trend = 0.47). The risk of BPH
and MPV levels were shown to be non-significantly associated.

https:
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Table 3 Adjusted Relationships of MPV to BPH in Population with Metabolic Syndrome (n = 4283)

Quartiles of Mean Platelet Volume Levels (Range) P for
Trend®
The First Quartile The Second The Third Quartile The Fourth
Group Quartile Group Group Quartile Group

Serum mean platelet volume 7.50-9.40 9.50-10.0 10.1-10.5 10.6-13.8 -
levels (range)
No. of subjects 650 625 500 721 -
Person-years of follow-up 3,615 2, 990 2, 374 3,125 -
No. of BPH® 528 447 345 467 -
Crude 1.00 (Reference) 1.01 (0.89-1.14)¢ 0.98 (0.85—1.12) 0.99 (0.88-1.12) 0.79
Adjusted for age and BMI 1.00 (Reference) 1.05 (0.93-1.19) 1.02 (0.89-1.17) 1.05 (0.93-1.19) 0.54
Multiple adjusted® 1.00 (Reference) 1.03 (0.90-1.16) 0.99 (0.87-1.14) 1.01 (0.89-1.15) 0.98

Notes: °P for trend was calculated across quartiles using multivariable Cox regression models. "BPH was defined as TPV = 30 mL. “Adjusted hazard ratios (95% confidence
interval) (all such values). YAdditionally adjusted for age, BMI, smoking status (categorical; current smoker, ex-smoker, or non-smoker), alcohol drinking status (categorical;
everyday drinker, sometime drinker, ex-drinker, or non-drinker), hypertension (yes or no), hyperlipidemia (yes or no), diabetes (yes or no), family history of disease
(including cardiovascular disease, hypertension, hyperlipidemia and diabetes [each yes or no]).

Abbreviations: MPV, mean platelet volume; BPH, benign prostatic hyperplasia; BMI, body mass index; TPV, total prostate volume.

Association between MPV Levels and risk of BPH in MetS Patients
At a baseline median age of 46.9 years, the study sample included 4283 patients with MetS. During this period, a total of
1787 MetS patients received a new diagnosis of BPH. As shown in Table 3, the association between MPV levels and the
risk of BPH in MetS patients are demonstrated, with the highest quartile of MPV levels had a multivariable HRs of 1.01
(95% CIs 0.89, 1.15; P for trend= 0.98), compared with those in the lowest quartile. Based on this result, in the MetS
population, there was a non-significant association between MPV levels and the risk of BPH.

Discussion

In this large-scale prospective study of a Chinese adult male population, we demonstrated that no association between
MPYV levels and the risk of BPH. To the extent that we are aware, this is the first large-scale general population study that
examined the topic of MPV levels and the risk of BPH conducted in Asia, and evaluated it in MetS patients.

MPYV is a frequently used laboratory biomarker of platelet activity in inflammatory conditions.*® Measuring MPV
made it easy to measure platelet activity and aggregation capacity. Lower MPV levels may indicate increased large
platelets consumption in inflammatory conditions.'® The association between MPV levels and the risk of BPH has been
investigated in a variety of studies. According to a cross-sectional study, MPV values significantly decreased in all grades
of histological prostatitis after BPH surgery, although there was no association between MPV levels and the degree of the
inflammation."" In addition, a case-control study also found that MPV might be a predictor of the development of BPH.'?
Despite the fact that it is a simple and inexpensive biomarker of inflammation and is associated to a number of

31733 the association between MPV levels and the risk of BPH has not been examined in previous studies.

disorders,
According to the current study’s findings, there is no association between MPV levels and the risk of BPH.

BPH is the most common urologic disease that impacts elderly men; it affects about 25% of men in their 50s, 1/3 of
men in their 60s, and 50% of men in their 80s.>* Recent studies clearly show that BPH is an immunological inflammatory
disease, even though the pathogenesis is still not fully grasped and a variety of processes appear to be involved in its
development and progression.*>*® Scientists are intrigued by the association between BPH and chronic inflammation.
Studies have shown that there is a significant concentration of inflammatory cells around the prostate gland, which raises
the possibility that this is where the prostate immune response begins.>’ As a result, chronic inflammation may have
a role in the development and progression of BPH, which may be an immunological inflammatory disease.*®**

Recently, Zhao et al showed that MPV might be used as a predictor of inflammation caused by MetS in the development of
BPH.'? Patients with MetS have been reported to be at increased risk of BPH, indicating that MetS has a wide range of clinical
repercussions.®’ The combination of numerous cardiovascular risk factors, such as insulin resistance, obesity, dyslipidemia, and

high blood pressure, characterizes the clinical condition known as MetS.? It can be broadly defined as a systemic inflammatory

3265

Journal of Inflammation Research 2023:16 https:
Dove!


https://www.dovepress.com
https://www.dovepress.com

Song et al Dove

state, and chronic inflammation-driven tissue remodeling, and prostate enlargement as a result of remodeling of prostate tissue is
the first stage in the development of BPH.***° The theory that MetS may encourage a chronically inflammatory-driven prostate
enlargement and that it may possibly be a predictor or driver of the progression of BPH is backed up by a number of studies.'**'

Even if the biological pathways between elevated MPV and MetS are yet unknown, in a previous study, it was found that
elevated MPV was independently associated with the number of positive MetS components and that MPV was higher when
MetS was present.*> MPV may function as a predictor of the presence or absence of MetS-induced inflammation as BPH
progresses. As a result, we investigated the association between MPV levels and the risk of BPH in MetS patients in this study but
were unable to detect any association (HR = 1.01; 95% CI 0.89, 1.15; P for trend =0.98). Combined, the inflammatory response
brought on by MetS may not have an impact on the association between MPV levels and the risk of BPH in MetS patients.

In comparison to earlier investigations, the current study included several significant strengths. This study’s participants were
drawn from a large population-based sample, making it more widely applicable than studies conducted in specific clinical
populations. Furthermore, we also made adjustments for a number of significant potential confounding variables that might have
affected the association between MPV levels and the risk of BPH. Naturally, there are certain limitations on this study. First, the
etiology of BPH development in patients was not well investigated. It is obvious that there are other causes of BPH besides
inflammation, and many other variables are probably also involved in this morphological change. On this issue, further research
on males who have BPH at first presentation is required to determine whether MPV affects how BPH progresses over time.
Nevertheless, we believe the present study provides satisfactory preliminary data regarding the association between MPV levels
and the risk of BPH. Second, although we have adjusted a few potential confounding factors, there are still many obscure factors
that may influence the association between MPV levels and the risk of BPH. At last, our study has a wide age range (18-90 years).
Thus, youthful participants may not have the time to develop BPH in a generally short follow-up period (median: 2.7 years), which
may underestimate the association of MPV levels and the risk of BPH. Nonetheless, although the follow-up period is short, the
sample size of the study is large enough that it reinforces the statistical reliability of our results. It will take the long-term studies to
confirm our findings.

Conclusion
In summary, this study showed no association between MPV levels and the risk of BPH in Chinese adult male
population, participants with MetS were not found to have such an association either, which persisted even after
adjusting for potential confounders.

Despite the fact that BPH is not a deadly disease, its symptoms may make a patient’s quality of life miserable. To
further comprehend the biological mechanisms of BPH and evaluate whether or not an elevated level of MPV is a result
of BPH, additional experimental and longitudinal investigations are required.
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