ORIGINAL ARTICLE
U Ro LOGY Urooncology
Urology Research and Practice 2023;49(1):19-24

RESEARCH DOI: 10.5152/tud.2023.22236
&PRACTICE

The Relationship Between Metabolic Syndrome and
Benign Prostate Enlargement: A Case-Control Study in
a Peruvian Military Hospital

ABSTRACT

Objective: This study aimed to determine how metabolic syndrome is related to
benign prostatic enlargement in males under 60 years old in a national military hos-
pital in Peru.

Materials and methods: We conducted a retrospective, quantitative, case—control
study. By simple random sampling, 87 cases with benign prostatic enlargement and
174 controls were included, with a statistical power of 80%. The benign prostatic
enlargement was evaluated by clinical picture and ultrasound and the metabolic syn-
drome was evaluated according to the Adult Treatment Panel lll criteria. The statistical
analysis was performed using the STATAv14 program, the chi-square statistical test was
used and odds ratio was obtained, at a significance level of 5%.

Results: The mean age of the cases and controls was 55 (51-58) and 52 (46-57), respec-
tively. By multivariate analysis, the factors related to benign prostatic enlargement
were the presence of benign prostatic enlargement (adjusted odds ratio: 2.71, 95%
Cl: 1.27-5.80; P=.010), waist circumference >102 cm (adjusted odds ratio: 6.51, 95%
Cl: 3.09-13.71; P < .001), elevated fasting glucose (adjusted odds ratio: 1.38, 95% Cl:
0.65-2.91; P=.399), high triglycerides (adjusted odds ratio: 5.29, 95%: Cl 2.40-11.64; P <
.001), and arterial hypertension (adjusted odds ratio: 4.67, 95% Cl 2.19-9.95; P < .001).
Elevated high-density lipoprotein cholesterol was a protective factor (adjusted odds
ratio: 0.09, 95% Cl: 0.04-0.20; P < .001).

Conclusion: The present study showed that metabolic syndrome and its components
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consultations and is considered the second cause of surgical inter-
vention in patients over 50 years.2In the USA, it affects approximately
70% of American men aged 60-69 years and 80% of those older than
70 years.? In Colombia, it is estimated that for every 100 men seen in
urology service clinics, 1% is hospitalized for BPE*; Ecuador presented
4001 annual cases in its registries and cataloged prostatic hyperpla-
sia as the second cause of morbidity in people over 65 years of age.®

In hospitals pertaining to the Peruvian Health System, 50% of patients
in urology services are over 40 years of age and have symptoms due
to benign prostatic growth; this represents the first cause of care in
urology clinics, being an important cause of hospitalized patients.®

Gerald Reaven was the first to describe metabolic syndrome (MetS)
in 1988.7 It describes a complex set of disorders related to metabolic
aberration that includes central obesity, arterial hypertension, dyslip-
idemia, insulin resistance with hyperinsulinemia, and glucose intol-
erance that increases the individual risk of cardiovascular diseases,
diabetes, tumors, among others.®

On the other hand, MetS is the grouping of cardiovascular risk factors
present in a person, such as insulin resistance, high blood pressure,
dyslipidemia, type 2 diabetes, and other metabolic abnormalities.
Currently, MetS has an elevated prevalence worldwide, with around
47 million inhabitants in the USA alone.*'® According to global esti-
mates, thereisa prevalence of MetS between 20% and 25% of the adult
population worldwide.

Historically, aging and androgens were considered the 2 determining
risk factors for BPE. However, the etiology and natural history of BPE
are not fully elucidated. In recent years, biological foundations and
evidence have been available for the association between MetS and
BPE.'23

Due to the growing importance of metabolic changes with prostate
enlargement and the fact that limited information is available both
in the population under 60'? and in the Latin American population,
it is relevant to develop studies on the subject.' The objective of this
study was to determine the relationship between MetS and BPE in
Peruvian males under the age of 60 years.

Materials and Methods

Ethical Considerations

For the development of this study, international ethical principles
were followed in accordance with the Declaration of Helsinki, and
the privacy and confidentiality of the patients were respected. The
participants provided written informed consent. The study was

MAIN POINTS

« This study was carried out in a Peruvian military population
that represents a Latin American context.

«  Within the metabolic syndrome (MetS), we emphasize that
abnormal waist circumference was related to excess weight,
and the elevated high-density cholesterol is a protective factor
possibly related to the physical activity of the study population.

A significant relationship between MetS and benign prostatic
enlargement in Peruvian men under 60 years of age was evi-
denced by both bivariate and multivariate analysis.
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approved by the Ethics and Research Committee of the Faculty of
Medicine of Universidad Ricardo Palma and by the Institutional Per-
mits and Ethics Committee of Hospital Militar Central (Approval no:
4115-2019-FMH-D).

Study Design and Population

This study was carried out as a quantitative, observational, retrospec-
tive, analytical, case and control study and was completed in 2021 in
the context of VIl Medicine Thesis Degree course.””

Study Selection

From the Hospital Militar Central Department of Urology, 261
patients were selected between 2016 and 2018. The inclusion criteria
for the group of cases were as follows: patients from the Military Hos-
pital (HM) urology department with an ultrasound diagnosis of BPE
(prostatic volume > 30 mL), who have a legible and complete clinical
history, and who are less than or equal to 60 years of age. Patients <
60 years of age from the HM urology department with an ultrasound
not showing benign prostatic growth were included in the control
group. Patients with a diagnosis of prostate cancer by biopsy and
those with a previous history of surgery related to the urinary blad-
der or prostate were excluded. Simple random sampling was used.
For the calculation of the sample size, the formula proposed by Diaz
et al'® was used. The frequency of exposure among the controls was
26% and the expected odds ratio (OR) was 2.2 as estimated according
to the study by Yangua.'” A 95% Cl was used, and the statistical power
was 80%. The case—control ratio was 1:2. The sample was made up of
87 patients for the case group and 174 patients for the control group.

An unmatched hospital-based case—ontrol study was conducted
from 2016 to 2018. Cases and controls were included from the same
source population from the same time period. All cases that met
the selection criteria were considered and controls were randomly
selected. Other characteristics were described in Table 1.

Study Quality Assessment

The data were processed in the statistical package VSTATA 14,
(StataCorp LLC, Tex, USA, RRID:SCR_012763, programs for Windows).
Once the data were entered, the quality control of the database was
carried out through debugging and consistency, allowing correcting
typing errors, as well as avoiding erroneous or missing data, thus
reducing information bias.

Table 1. Components That Make Up the Metabolic Syndrome,
According to the National Cholesterol Education Program-Adult
Treatment (ATP IIl)

ATP 11l (2005
Revision)

Triglycerides greater than or equal to 150 mg/dL X
or pharmacological treatment
HDL-C lower than 40 mg/dL in men and 50 mg/ X
dL in women or pharmacological treatment
Blood pressure greater than 130/85 mmHg or X
pharmacological treatment
Fasting glucose greater than 100 mg/dL or X
pharmacological treatment
Abdominal obesity (> 102 cm in male) X
Criteria >3

ATP I1l, Adult Treatment Panel Ill; HDL-C, high-density lipoprotein cholesterol.
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Statistical Analysis

Descriptive Analysis

For quantitative variables, measures of central tendency (mean) and
measures of dispersion (standard deviation or interquartile range)
were used, and qualitative variables were analyzed using absolute
and relative frequencies.

Inferential Analysis

To determine risk factors for BPE, bivariate and multivariate analyses
were performed. The binary logistic regression model of the statis-
tical software STATA version 14 was used. The chi-square test was
used, and to demonstrate the association between BPE and MetS,
an adjusted and crude (un-adjusted) OR was calculated, with their
respective Cls and P value. A statistical significance level of 5% was
considered.

Definitions and Procedures

A data collection sheet was prepared according to the 5 variables
contained in MetS, according to Adult Treatment Panel Il (ATP III)
(high-density cholesterol (HDL-C), triglycerides, fasting glucose,
waist circumference, and blood pressure). Waist circumference was
determined at the midpoint between the rib cage and the top of the
iliac crest. The cut-off point used was 102 cm. A mercury sphygmo-
manometer was used to measure blood pressure. Chemical samples
were obtained from venous blood after 12 hours of fasting. The cut-
off points used to define normal values for glucose, triglycerides, and
corresponding HDL-C were obtained from the ATP Ill of the National
Cholesterol Education Program. The reference parameters used in
the present study are shown in Table 1, considering MetS when they
fulfilled more than 3 criteria.®'®

We defined subjects with BPE according to the American Urology
Guideline' and according to the criteria used by Zhao et al** for case
group. Criteria for defining BPE included men 45 years of age or older;
sustained clinical manifestations of the lower urinary tract (Interna-
tional Prostate Symptoms Score >7), self-administered questionnaire
obtained from the clinical history of the patients; and enlargement of
the prostate according to ultrasound (total prostate volume >30 mL).

Results

Of the 261 patients included in the study (87 cases and 174 controls),
the mean age of the cases was 55 years (51-58) and that of controls
was 52 years (46-58). The other characteristics are mentioned in
Table 2.

In the bivariate analysis (Table 3), a significant relation was found
between the presence of MetS and BPE, as well as for each of the
components of the MetS (waist circumference, triglycerides, glucose
value, high blood pressure, and HDL-C levels).

In Table 4, the multivariate analysis was performed and it was found
that the categorical independent variables were related to BPE. In
general, MetS presents a significant relationship (ORa: 2.71, 95% Cl:
1.27-5.80; P=.010).

In the multivariate analysis of the numerical variables (Table 4), it was
found that the increased waist circumference presented an ORa of
6.51, 95% Cl: 3.09-13.71; P < .001 for the BPE; likewise, triglyceride
values greater than or equal to 150 mg/dL showed an ORa of 5.29,
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Table 2. Description of the Characteristics of the Hospital Military
Population

Independent Variables Mean Range
Age—Cases 55 + 3 years (52-58)
Age-Controls 52 + 6 years (46-58)
Frequency Percentage
Metabolic syndrome
Yes 133 51.0
No 128 49.0
Rank
Officer 87 333
Petty officer 169 64.8
Volunteer service 5 1.9
Marital status
Single 73 28.0
Living common law 41 15.7
Married 147 56.3
No. of children
None 57 21.8
One 58 22.2
Two 70 26.8
Three or more 76 29.1
Waist circumference
>102cm 112 429
<102 cm 149 57.1
HDL cholesterol
> 40 mg/dL 122 46.7
<40 mg/dL 139 533
Fasting glucose
> 100 mg/dL 137 52.5
< 100 mg/dL 124 47.5
Hypertension
Yes 83 31.8
No 178 68.2
Triglycerides
> 150 mg/dL 77 29.5
< 150 mg/dL 184 70.5

HDL, high-density lipoprotein.

95% Cl: 2.40-11.64; P < .001, high blood pressure > 130/85 mmHg
presented an ORa of 4.67, 95% Cl: 2.19-9.95; P < .001, showing sig-
nificant association in relation to BPE. High-density lipoprotein cho-
lesterol level greater than or equal to 40 mg/dL presented an ORa of
0.09, 95% Cl: 0.04-0.20; P < .001 corresponding to a protective fac-
tor. High fasting glucose showed an ORa of 1.38, 95% Cl: 0.65-2.91;
P=.399, not significant.

Discussion

Both bivariate and multivariate analysis showed a significant
relationship between MetS and BPE in Peruvian men under
60 years of age treated in a national military hospital.

The results of the study show that males with a diagnosis of MetS
presented 2.7 times more risk of presenting BPE than those without
a diagnosis of MetS. These results coincide with the meta-analysis
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Table 3. Bivariate Analysis Between Benign Prostatic Enlargement and the Independent Variables Studied

Benign Prostatic Enlargement Crude OR

Independent Variables Yes (n=87) No (n=174) Total (n=261) OR (95% Cl) P
Metabolic syndrome

Yes 60 (69.0%) 73 (42.0%) 133 (51.0%) 3.01(1.78-5.30) <.001
No 27 (31.0%) 101 (58.0%) 128 (49.0%) Ref.

Waist circumference

>102cm 61 (70.1%) 51(29.3%) 112 (42.9%) 5.66 (3.22-9.94) <.001
<102 cm 26 (29.9%) 123 (70.7%) 149 (57.1%) Ref.

HDL cholesterol

> 40 mg/dL 12 (13.8%) 110 (63.2%) 122 (46.7%) 0.09 (0.05-0.18) <.001
<40 mg/dL 75 (86.2%) 64 (36.8%) 139 (53.3%) Ref.

Fasting glucose

>100 mg/dL 56 (64.4%) 81 (46.6%) 137 (52.5%) 2.07 (1.22-3.53) .007
<100 mg/dL 31 (35.6%) 93 (53.4%) 124 (47.5%) Ref.

Hypertension

Yes 46 (52.9%) 37 (21.3%) 83 (31.8%) 4.15 (2.38-7.24) <.001
No 41 (47.1%) 137 (78.7%) 178 (68.2%) Ref.

Triglycerides

>150 mg/dL 42 (48.3%) 35(20.1%) 77 (29.5%) 3.71(2.12-6.49) <.001
<150 mg/dL 45 (51.7%) 139 (79.9%) 184 (70.5%) Ref.
HDL, high-density lipoprotein; OR, odds ratio.

Table 4. Multivariate Analysis Between Benign Prostatic Enlargement and the Variables That Were Significant in the Bivariate Analysis

Benign Prostatic Enlargement Adjusted OR

Independent Variables Yes (n=287) No (n=174) Total (n=261) OR (95% Cl) P
Metabolic syndrome

Yes 60 (69.0%) 73 (42.0%) 133 (51.0%) 2.71(1.27-5.80) .010
No 27 (31.0%) 101 (58.0%) 128 (49.0%) Ref.

Waist circumference

>102cm 61 (70.1%) 51(29.3%) 112 (42.9%) 6.51(3.09-13.71) <.001
<102 cm 26 (29.9%) 123 (70.7%) 149 (57.1%) Ref.

HDL cholesterol

>40 mg/dL 12 (13.8%) 110 (63.2%) 122 (46.7%) 0.09 (0.04-0.20) <.001
<40 mg/dL 75 (86.2%) 64 (36.8%) 139 (53.3%) Ref.

Fasting glucose

>100 mg/dL 56 (64.4%) 81 (46.6%) 137 (52.5%) 1.38(0.65-2.91) 399
<100 mg/dL 31 (35.6%) 93 (53.4%) 124 (47.5%) Ref.

Hypertension

Yes 46 (52.9%) 37(21.3%) 83 (31.8%) 4.67 (2.19-9.95) <.001
No 41 (47.1%) 137 (78.7%) 178 (68.2%) Ref.

Triglycerides

>150 mg/dL 42 (48.3%) 35(20.1%) 77 (29.5%) 5.29 (2.40-11.64) <.001
<150 mg/dL 45 (51.7%) 139 (79.9%) 184 (70.5%) Ref.

HDL, high-density lipoprotein; OR, odds ratio.

carried out by Zou et al’® where patients with MetS have an increased
risk for BPE. The cohort study conducted by Zhao et al'* showed a sig-
nificant relationship between MetS and a higher risk of BPE (HR: 1.29;
95% Cl, 1.08-1.50; P<.001). Additionally, the study carried out by
Nandy,® in a hospital of the Indian Armed Forces, with a similar pop-
ulation to the one in this research and the study carried out by Huang
et al”' in patients around 50 years old have similar conclusions. Some
systematic reviews have shown that metabolic disorders induced by
MetS play a fundamental role in the development of BPE.2>%

High-density lipoprotein cholesterol level greater than 40 mg/dL is
a protective factor, obtaining an ORa of 0.09. Zhang et al®° showed
that low HDL-C is considered a related factor for prostate enlarge-
ment in elderly Chinese men. In a prospective cohort, a relationship
between low HDL-C levels and BPE was evidenced by multivariate
analysis with a HR of 1.56 (95% Cl, 1.08-2.04; P=.012)."” It has been
reported that elevated levels of testosterone can suppress HDL-C
either by increasing hepatic triglyceride lipase activity or by enhanc-
ing catabolism of HDL-C particles. Insulin resistance can also lead
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to dyslipidemia characterized by high triglycerides and low HDL
cholesterol.®*

In our study, the association between elevated levels of triglycerides
and BPE was 5 times its value, similar to another study,?® emphasizing
the importance of the association between hypertriglyceridemia and
the risk of prostate cancer.”

We also found that arterial hypertension was associated with BPE
with an ORa more than 4 times its value in several epidemiologi-
cal studies where treated patients with high blood pressure had a
larger prostate volume (mean: 51.0 vs. 44.0 mL; P=.003) and a higher
annual BPE rate (mean: 1.06 vs. 0.90 mL/year; P=.002) with signifi-
cantly higher odds of urinary tract symptoms lower than their coun-
terparts without such a history (OR: 1.8; 95% ClI: 1.2-2.6).%

On the other hand, a finding to emphasize was 6.51 times more waist
circumference with an aOR with the other components, in other words,
it had a statistically significant risk associated with BPE, similar to the
studies reviewed.>'” In a prospective cohort study, a significant asso-
ciation was found in the multivariate analysis between patients with
central obesity and BPE with an HR of 1.93,"® similar to other studies.?"*
The practical implications and possible applications of this anthropo-
metric indicator must be evaluated in the public health context.

Worldwide, diabetes, obesity, and their related disorders are among the
main reasons for medical consultation. Recent evidence from epide-
miological and basic research, as well as from translational and clinical
intervention studies, supports the emerging hypothesis that the MetS
may be an important etiological factor for the initiation of tumors. Insu-
lin resistance is considered the underlying pathophysiological mech-
anism and is related to other components of the syndrome. Insulin
resistance is a prediabetic state and is strongly linked to obesity.’

At the biochemical and biomolecular level, several systemic dis-
orders are associated with MetS, including a systemic pro-inflam-
matory state, altered sex steroids, elevated IGF-1, and autonomic
hyperactivity, which have been implicated in the course of BPE. How-
ever, this association may be influenced by various factors such as
racial and ethnic differences, comorbidities, exposure time, genetic
profiles, etc.8

Evidence indicates that chronic inflammation is a major mechanism
involved in the connection between MetS and BPE. Recently, the
importance of prostatic inflammation and metabolic parameters has
been recognized.?® Along with infectious agents, prostate inflamma-
tion can be triggered by metabolic stimuli, such as dyslipidemia, an
important component of the metabolic syndrome.*

Although we have strong evidence of the biological plausibility
between MetS and BPE, the relationship found in epidemiological
studies has not always been linear, homogeneous, or unifactorial.
However, it is important to note that neoplastic and preneoplastic
diseases are multifactorial, multivalent, and multidirectional .’

Adipose tissue has a plethora of functions. Adipogenesis, angio-
genesis, and cell proliferation have been linked. Various endocrine,
paracrine, and metabolic mechanisms have been described for adi-
pose tissue. Several bioactive substances such as leptin, adiponectin,
tumor necrosis factor, interleukin-6, C-reactive protein, fibrinogen,
and plasminogen inhibitor have been implicated.”'
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Although, in recent years, some studies have reported no association
between MetS and BPE,**2 however, both clinical and preclinical inves-
tigations consider the connection between MetS and BPE. Its implica-
tions are of interest to readers in various fields and include clinicians
and research scientists in the search for potential intervention and
prevention targets.

Several studies support the notion that the MetS may be an import-
ant target for the prevention and intervention of BPE. Emerging
evidence indicates that various factors related to lifestyles such as
obesity, diet, and lack of physical activity would have an important
role in the etiology of BPE. In addition, it continues to be recognized
that BPE is at least partially preventable.

A question to ponder is whether these 2 phenomena MetS and BPE
are simply a direct consequence®® of aging or actually reflect the
accumulated and dynamic interaction between the genome of indi-
viduals and the ambiome. This interactive dialogue is exercised by
people’s lifestyle habits and, in this case, by men, from birth through
thefirst 5 or 6 decades of life3*The impact of BPE on the quality of life
and health of the male population has led to the study and analysis
of potential behavioral factors for BPE. Given the current epidemic
numbers of MetS, the use of this connection with the BPE could have
profound implications in terms of reducing the magnitude of the dis-
ease in terms of public health.?’

The present study showed that MetS and its components (waist
circumference, hypertension, triglycerides, and HDL-C) are factors
related to BPE in Peruvian men patients under 60 years of age in a
military hospital. Waist circumference as an indicator of overweight/
obesity is a practical anthropometric marker of interest in public
health.

Limitations

Within the limitations of this research, we share those of a retro-
spective, single-center study. Further studies are needed to confirm
the said data. As it corresponds to a military hospital, it presents a
possible selection bias. However, the results could be applicable to
similar populations. In this study, the variable antidiabetic pharma-
cological treatment that the patients could have received in relation
to fasting glucose levels was not evaluated. The protective effect of
HDL-C could be related to the beneficial effect that the studied pop-
ulation shares, due to the physical activity that this type of military
population usually develops. Including the evaluation of serum and
molecular inflammatory markers in this population could increase
our understanding of this topic.

Data Sharing Statement

Restrictions apply to the availability of these data which were used
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