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Objectives: Benign prostatic hyperplasia (BPH) is a
common benign tumor in men, with an age-related
prevalence of multifactorial etiology. The present study
aimed to accurately assess and predict the effect of
co-existing metabolic syndrome (MtS) upon treatment
outcomes of combination medical therapy in select
patients of lower urinary tract symptoms (LUTS) due
to BPH.

Methods: After obtaining informed consent from the
patients, 70 eligible patients with LUTS due to BPH
with and without MtS were enrolled in this study from
September 2022 to January 2024 from the outpatient
clinic at the University College of Medical Sciences and
Guru Teg Bahadur Hospital, Delhi and were treated with
a combination of Tamsulosin and Dutasteride, for two
months, as per the protocol. The outcomes measured
were a change in the International Prostate Symptom

Score (IPSS), mean flow rate (MFR), and peak urine
flow (Qmax) rates. Data was analysed using SPSS
version 23.

Results: The reduction in IPSS was higher in the control
group than in the case group (p < 0.001), and the differ-
ence in MFR between the groups was also statistically
significant (p < 0.001). Although there was a significant
change in Qmax in both groups, the difference in the
improvement in Qmax between the two groups was not
significant (p < 0.829). The control group appeared to
have achieved better symptomatic relief after treatment
than did the case group.

Conclusion: Metabolic syndrome had a negative
adverse impact on medical treatment outcomes in
selected patients of LUTS due to BPH. The study
suggests that urologists should actively consider and
appropriately counsel patients with LUTS-BPH and
co-existing metabolic syndrome before selecting such
patients for combination medical therapy.
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Introduction

Benign prostatic hyperplasia (BPH) is the most com-
mon benign tumor in men, with an age-linked
incidence of 42% (51-60 years) and 85% in men older
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than 80 years. BPH arises from the non-malignant
and unregulated proliferation of smooth muscles and
epithelial cells in the prostatic transition zone. The
majority of the risk factors associated with BPH
appear to be age-linked and related to dihydrotestos-
terone (DHT) levels, as the prostate may become more
sensitive to androgens in men with increasing age and
this process may be multifactorial. Although multiple
factors such as hormones (especially steroids such
as androgens and estrogens), inflammation, lifestyle,
and environmental factors have been known to play
a role in the development of BPH, the exact etiology
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is unknown. The concomitant presence of metabolic
syndrome (MtS) may determine the development,
progression, growth rate, and severity of lower uri-
nary tract symptoms (LUTS) due to BPH and may
also be an additional major predictor of the clinical
outcome of the disease. It has been hypothesized in
published literature that hyperinsulinemia increases
sympathetic activity, which may increase prostatic
smooth muscle tone and consequently result in the
worsening of LUTS.' Selective alpha-1 blockers help
reduce the effect of increased sympathetic tone and
are therefore generally acknowledged as the first
line of pharmacological management of LUTS-BPH
unless indicated otherwise.’

Many published studies investigating the clinical
response of BPH associated with metabolic syndrome
to selective alpha-1blockers have reported conflicting
or equivocal results.” However, more robust studies,
especially from the Indian subcontinent, are missing
to assess the same due to the high prevalence of MtS
in the Indian population. Hence, the present study
was conducted to evaluate the impact of MtS on
treatment outcomes of combination medical therapy
in patients with LUTS due to BPH. It also aimed
to investigate the interference of MtS, if any, upon
the nature of responsiveness to medical treatment of
LUTS-BPH to guide clinicians for better selection of
patients and appropriate counseling in those opting
for medical management of LUTS-BPH.

Materials and Methods

Inclusion and exclusion criteria of patients

After obtaining the institutional ethics committee
(IEC) and informed consent, this prospective exper-
imental study was conducted at the University
College of Medical Sciences and Guru Teg Bahadur
Hospital, Delhi from September 2022 to January 2024.
Patients aged 40-80 years with LUTS/International
Prostate Symptom Score (IPSS) 8-19 (moderate cat-
egory) due to BPH without an absolute indication
for surgery, including non-operative patients with
prostate volume >30 cm’ assessed by screening
ultrasound, were included in this study. Patients
with mental disorders or illnesses who could not
understand or comply with the study protocol, BPH
patients with complications like (recurrent Urinary
Tract Infections [UTI], haematuria, chronic renal fail-
ure, refractory urinary retention etc., due to BPH),
acute bacterial prostatitis, urethral stricture, urolithi-
asis, post-void residual urine >200 mL, bladder
outlet obstruction/LUTS due to disorders other
than BPH, known drug allergy/contraindications
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to tamsulosin/dutasteride, prior prostate or ure-
thral surgery/diagnosed/suspicious case of cancer
prostate, short-term weight changes (less than a
month), severe cardiac, hepatic, or renal insufficiency,
postural hypotension, uncontrolled severe hyperten-
sion, and history of concomitant drug treatment with
androgens, anti-androgens, diuretics, cholinergic,
anticholinergics, phytotherapy, metformin, statins,
and insulin in the past 3 months were excluded from
the current study.

The institutional ethics committee of the Univer-
sity College of Medical Sciences, Delhi had approved
this study vide No. IECHR-2022-56-55-R1 dated 30th
August’ 2022 from the ethical angle. All men par-
ticipating in the study gave written and informed
consent to participate in this study.

Study design

The working definition of MtS employed in the cur-
rent study was as per the consensus definition for
adult Asian Indians for MtS,” which was the pres-
ence of three or more of the following: (i) waist
circumference more than equal to 90 cm; (ii) triglyc-
erides more than equal to 1.7 mM (150 mg/dL)
or on drug treatment for triglycerides; (iii) reduced
high-density lipoprotein (HDL)-cholesterol less than
equal to 1 mM (40 mg/100 mL); (iv) systolic blood
pressure (SBP) > 130 mmHg and/or diastolic blood
pressure (DBP) > 85 mmHg or treated; (v) ele-
vated fasting glucose more than equal to 5.6 mM
(100 mg/100 mL) or on drug treatment for elevated
glucose.

Enrolled patients were divided into two groups,
Group 1—Case (BPH with MtS) and Group 2—
Controls (BPH without MtS); both groups were
treated with a combination of medical therapy, tam-
sulosin (0.4 mg) and dutasteride (0.5 mg) at bedtime,
for two months and followed for 2 months. The
allocation sequence was concealed, meaning that the
investigator enrolling the patients was unaware of
the group assignment until after enrolment and treat-
ment initiation to reduce selection bias. The study
was single-blind, in which patients were unaware of
their group assignment, but the investigators were
aware of the group allocation. To mitigate the possible
bias in outcome assessment measures such as IPSS,
peak urine flow (Qmax), and mean flow rate (MFR)
were evaluated independently using standardized
protocols.

The primary outcome measures assessed were
a change in the IPSS score and, secondarily, an
improvement in the MFR and Qmax in both groups,
as per the flow of the study protocol depicted
in Figure 1.
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FIGURE 1. The flow box diagram depicting the flow
of the study protocol of the present study. Note:
IPSS, International Prostate Symptom Score; MtS,
Metabolic Syndrome; QOL, Quality of Life; MFR,
Mean flow rate; Q..., Peak max flow rate; KFT, Kid-
ney Function Test; Rx, Treatment.

Sample size computation

The sample size for the study was based on a study by
Pashootan et al.' which reported mean IPSS scores of
9.62 £ 3 in the MtS group and 7.45 £ 3 in the non-MtS
group. The sample size required for each arm of the
study was calculated according to the formula given
by Althubaiti.*

2
Sample size (N) =1+ 2 (Z, + Zl,ﬁ)2 . Z—Z
where o is the standard deviation (SD), set to 3; § is the
expected difference in means, set to 2.17; « is the Type
Ierrorrate, set at 0.05, with corresponding Z, =1.96; 3
is the Type Il error rate, set at 0.20 (i.e., power = 80%),
with corresponding Z, ; = 0.842.

Based on the above formula and mentioned val-
ues, the sample size (N) required was 31.01, to 32
per group. Thus, assuming 80% power and a 95%
confidence interval, the minimum calculated sample
size for each arm was 32 (total = 64). To compensate
for the 5% loss to follow-up, 70 patients were enrolled
in this study.

Statistical methods

In the current study, data for various outcome vari-
ables, including age, IPSS, Qmax, and MFR, were
initially assessed for normality. The results indicated
that the data were not normally distributed for certain
variables, particularly for age and flow rates (Qmax
and MFR). To address the issue of non-normally dis-
tributed data, the study employed statistical methods
tailored to the nature of the dataset. For skewed vari-
ables such as age and flow rates, non-parametric tests
such as the Wilcoxon-Mann-Whitney U test (WMW)
were used to compare the two patient groups, as
these tests do not assume a normal distribution.
For repeated measures (IPSS, Qmax, and MFR over
time), the study applied the generalized estimating
equations (GEE) method, a robust method capable of
handling non-normal data, while accounting for cor-
relations within subjects over time. In cases of severe
skewness, data transformations (e.g., log transfor-
mation) were considered to approximate normality,
although non-parametric methods were primarily
relied upon, rendering transformations unnecessary
in most instances.

The acquired data were analyzed using SPSS
version 23 (IBM Corp., Armonk, NY, USA). Con-
tinuously distributed data variables were compared
using the independent t-test and Wilcoxon test, as
appropriate. Categorical data were compared using
the chi-square test, as appropriate. To detect baseline
differences and to minimize selection bias, the GEE
method was used to compare changes in IPSS, Qmayx,
and MFR over time. Baseline values were included
in the analyses to isolate treatment effects. Future
research could benefit from propensity score match-
ing to further balance the groups before treatment.

Results

Descriptive statistics of patients

70 eligible patients were enrolled in the current study
as per the protocol’s inclusion and exclusion criteria.
35 patients each were randomized and allotted to
the case Group 1, BPH-LUTS with MtS, and Group
2, control BPH-LUTS without MtS. The flow chart
of the current study protocol is depicted in Figure 1.
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TABLE 1. Comparison of change in International Prostate Symptom Score (IPSS)

IPSS

Day 0
Day 30 (1st follow-up)
Day 60 (2nd follow-up)

p-value for change in IPSS over time within each group*

p-value for comparison of change in IPSS over time
between two groups”

Mean (SD) p-value
Case (Group 1) Control (Group 2)
17.06 (0.84) 14.71 (1.34) <0.001
15.69 (0.87) 11.60 (0.95) <0.001
13.86 (0.77) 4.09 (0.74) <0.001
<0.001 <0.001
<0.001

Note: ? Friedman Test (FT) was used; Generalized Estimating Equations (GEE) method was used; ¢ Case (Group 1), Implies
selected patients of LUTS due to BPH with components of Metabolic syndrome (MtS).

TABLE 2. Comparison of change in peak urine flow (Q,,,,)

Q... (mL/sec)

Day 0

Day 30 (1st follow-up)

Day 60 (2nd follow-up)

p-value for change in Q,,., (mL/sec) over time within
each group*

p-value for comparison of change in Q... (mL/sec) over

time between two groups®

Note: ? Friedman Test (FT) was used; ? Generalized Estimating E
Selected patients of LUTS due to BPH with Metabolic syndrome;

Mean (SD) p-value
Case (Group 1 Control (Group 2)°
10.54 (4.31) 12.95 (1.19) <0.001
11.74 (4.43) 14.25 (0.85) <0.001
13.16 (4.52) 15.75 (0.56) <0.001
<0.001 <0.001
0.829

%uations (GEE) method was used; ¢ Case (Group 1), Implies

Group 2 (Control)—Selected patients of LUTS due to BPH

without Metabolic syndrome; ¢ Wilcoxon-Mann-Whitney Test was used.

The means (SDs) of age (in years) were 54.40 (6.52)
and 54.20 (5.97) in Groups 1 and 2, respectively. The
medians (interquartile ranges [IQRs]) of age (in years)
were 54 (48-60) and 54 (50-58) in Groups 1 and 2,
respectively. The age (in years) ranged from 42-65
years and 43-65 in Groups 1 and 2, respectively.

IPSS change

The overall change in IPSS from baseline over time
was compared between the two groups using the
GEE method. There was a significant difference in
the trend of IPSS over time between the two groups
(p < 0.001), as shown in Table 1. The overall change
in Qmax (mL/sec) from baseline over time was
compared between the two groups using the GEE
method. There was no significant difference in the
trend of Qmax (mL/sec) over time between the two
groups (p = 0.829), as depicted in Table 2. The overall
change in MFR (mL/sec) from baseline over time
was compared between the two groups using the

GEE method. There was a significant difference in the
trend of MFR (mL/sec) over time between the two
groups (p < 0.001) depicted in Table 3.

No treatment-emergent adverse events were
encountered in the present study; all patients were
fully compliant with the administered therapy and
completed the study protocol, and no patient was
lost to follow-up.

Discussion

MtS is a diverse cluster spectrum of metabolic abnor-
malities associated with the central type of adiposity
and insulin resistance with or without morbid obe-
sity, dyslipidemia, and hypertension. According to
Fu et al.,” components of MtS, like insulin resistance,
obesity, hypertension, and dyslipidemia, may be vital
in contributing to prostatic volumetric enlargement
and bladder outlet obstruction in patients of LUTS
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TABLE 3. Comparison of change in mean flow rate (MFR)

MFR (mL/sec)

Day 0

Day 30 (1st follow-up)

Day 60 (2nd follow-up)

p-value for change in MFR (mL/sec) over time within
each group®

Overall p-value for comparison of change in MFR
(mL/sec) over time between the two groups®

Mean (SD) p-value
Case (Group 1  Control (Group 2)°
5.12 (3.14) 8.37 (0.51) <0.001
5.81 (3.08) 10.43 (0.42) <0.001
6.42 (3.08) 11.30 (0.44) <0.001
<0.001 <0.001
<0.001

Note: ? Friedman Test (FT) was used; ® Generalized Estimating Equations (GEE) method was used; © Case (Group 1), Implies
selected patients of LUTS due to BPH with components of Metabolic syndrome (MtS); ¢ Control (Group 2), Implies selected
patients of LUTS due to BPH without Metabolic syndrome; ¢ Wilcoxon-Mann-Whitney Test was used.

due to BPH. The impact of MtS on medical ther-
apy for LUTS-BPH is scarcely documented in Indian
men with BPH as well as in the globally published
English literature.

In this study, we evaluated the impact of medi-
cal therapy on BPH-LUTSs with coexisting MtS. In
the present study, our initial observations suggest
that the combination of tamsulosin and dutasteride
was significantly more efficacious in patients with
BPH without MtS in terms of reduction in IPSS and
improved MFR vs. BPH patients with co-existing
MtS. While the reduction in IPSS was statistically
significant in both groups, the same was significantly
higher with greater symptomatic relief in Group 2
(p < 0.001) based on the reduced IPSS score. Although
the improved MFR was statistically significant in
both groups, it was significantly higher (p < 0.001)
in patients with BPH without MtS. The intergroup
comparison of the overall change in Qmax (mL/sec)
over time suggested that the difference in the trend of
peak flow rate over time between the two groups was
not significant (p = 0.829).

In this study, both groups (BPH with/without
MtS) showed improvements in the Qmax after receiv-
ing combination therapy. However, the difference in
improvement between the two groups was not sta-
tistically significant (p = 0.829). This result may seem
counterintuitive, especially when other outcomes
such as IPSS and MFR showed more substantial
improvements in the control group. Several factors
could explain this, including baseline differences in
the flow characteristics. Patients with MtS often have
additional co-morbidities that may not immediately
affect urine flow, as seen in the IPSS or MFR. Fur-
thermore, the impact of MtS on bladder function may
be gradual, requiring longer treatment duration to

induce significant changes. Additionally, Qmax could
be influenced by other metabolic factors such as blood
pressure and glucose levels, which could affect the
expected therapeutic response.

According to Pan et al.,’ in a retrospective study
on Chinese men of varying age groups, they com-
pared the association of MtS-BPH and demonstrated
an increased risk of higher prostate volume and
growth. a cross-sectional study (NHANES III) on
2372 males examined the association between dif-
ferent components of MtS and the severity of LUTS
and demonstrated that LUTS severity was higher
in patients with three or more components of MTS
and that the presence of any component of MtS was
positively associated with LUTS.” Kupelian et al.’ also
demonstrated that patients of BPH-LUTS with MtS
had a statistically significant association between MtS
and a voiding symptom score of 5 or greater (OR
1.73,95% CI 1.06-2.80) versus storage symptom score
(OR 0.94, 95% CI 0.66-1.33). Dibello et al.” conducted
a cross-sectional study comparing men with clinical
BPH and matched controls without clinical BPH and
found that men with clinical BPH were more likely to
have MtS.

Cyrus et al.,'” a cohort study of 100 patients with
BPH, with 47 vs. 53 patients with/without MtS in
a multivariate analysis of covariance comparing the
response in BPH patients with and without MtS
before and after medical treatment with prazosin and
finasteride for 3 months, demonstrated a significantly
(p < 0.001) higher prostate volume in the metabolic
group vs. in the non-metabolic group (57 £ 32.65 mL
compared with 46.00 £ 20.19 mL, p = 0.036), with a
significantly higher reduction in the IPSSby 11 vs. 6 in
the control vs. case group with metabolic syndrome.
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The impact of the various components of MtS sepa-
rately, such as serum triglyceride (p < 0.001), fasting
blood sugar (p = 0.001), and waist circumference
(p = 0.028), significantly affected the clinical pro-
gression of BPH in this study, which demonstrated
that patients with BPH and coexisting MtS hurt the
response to medical therapy.

Pashootan et al.' another observational study of
4666 men aged 55-100 years with LUTS, reported MtS
in 51.5% of their patients, of whom 47% were treated
for LUTS, demonstrated a significant link between
MtS and treated LUTS (p < 0.001) and concluded that
the presence of MtS was associated with a higher
IPSS score, and the same appeared to be higher by at
least two points in BPH men with MtS who had more
severe LUTS.

Leeetal.'' in their observational study on 109 men
with a prostate volume of 20 cm’ or greater with
moderate to severe LUTS-BPH who had been allo-
cated to medical therapy with daily oral doxazosin
4 mg for 12 weeks demonstrated that MtS was an
independent factor for drug non-responders (OR =
4.26, p = 0.002) and rate of response/IPSS improve-
ments in patients with MtS decreased significantly as
the number of MtScomponents increased (p = 0.012,
0.026) and amongst their MtS components, abnor-
mal fasting blood glucose was the most significantly
independent factor for drug non-responders (p =
0.020) and concluded that the presence of MtS had a
significantly negative impact on the response to a1-
blocker in men with BPH/LUTS. Ozden et al.,’”” in a
prospective study examining the correlation between
MtS annual prostatic growth rate in BPH patients,
demonstrated that the same appeared to be signifi-
cantly higher in BPH patients with MtS. Tewari et al."”
conducted a case-control study of patients with high
triglyceride levels, low HDL levels, and a high waist-
to-hip ratio and demonstrated the same association
with a higher incidence of BPH. Park et al.* con-
ducted an observational study on Korean men with
LUTS-BPH with and without MtSand and suggested
that there was a difference in the total IPSS/Qmax, in
which the maximum scores of the two patient groups
were not significant.

Ohgaki et al.” in a prospective observational
study, examined the association between MtS and
LUTS in Japanese males using three sets of criteria
for MtS and IPSS and concluded that LUTS was
age-linked with no clear association between MtS
and LUTS. Daher et al.” in a cross-sectional study
on Syrian men, assessed the prevalence and asso-
ciation between MtS-BPH and concluded that BPH
patients with MtS had higher IPSS scores. De Nunzio
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et al.” in a prospective observational study exam-
ining the association between MtS and LUTS-BPH,
demonstrated that the IPSS of both groups was not
significant, although they demonstrated a higher IPSS
storage sub-score in their patients with MtS. Table 4
depicts the salient features of some landmark pub-
lished studies on the impact of MtS upon LUTS-BPH
in patients undergoing medical management for the
same and its comparison with the present study.

The lack of a significant difference in Qmax
despite improvements in other parameters high-
lights the need for individualized treatment plans
for BPH patients with co-existing metabolic syn-
drome MtS. Although combination therapy may
provide symptom relief, patients with MtS may
require more intensive monitoring and longer follow-
up, as improvements in flow rates may be gradual
and unsustained. Healthcare providers should set
forth realistic expectations and inform patients that
improvements in their uroflow rates may require
longer periods of medication Patients with MtS
ought to be specifically and elaborately counselled at
length about their likelihood of encountering either
a delayed and or incomplete response and possi-
bly even a prolonged course of medical therapy
for symptomatic relief of LUTS-BPH. This should
align with their realistic expectations for symptomatic
improvement for same accordingly. Long-term man-
agement strategies to address the root causes of MtS
should complement BPH treatments and research
could examine the effects of extended medical ther-
apy on their outcome in BPH patients with MtS.

Ngai et al."” reported a 26.5%-55.6% prevalence
of MtS in men with LUTS in worldwide studies
with varying definitions of MtS asper (WHO, EGIR,
NCEP-ATP 1II, and IDF definitions) and suggested
that it was not unusual to encounter significantly dif-
ferent body fat compositions between different ethnic
populations for a given body mass index (BMI) and
concluded that LUTS-BPH were chronic inflamma-
tory conditions with MtS playing a vital role in the
pathogenesis of men with LUTS, alerting the clini-
cian to identify MtS with associated cardiovascular
risks. Xiong et al.,”” in a propensity match scoring,
demonstrated that aging Chinese men with MtS had
a greater likelihood of BPH-LUTS, excluding hyper-
tensive patients. Varying working definitions of MtS
could have been another limiting factor that was not
evaluated in the current study due to the varying
diversity of different components of MtS in indi-
vidual patients, which could not be generalized. A
case in this point is also supported in another cross-
sectional study by Tarim et al.”” in which the authors
found that while the occurrence of symptomatic BPH
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TABLE 4. Summary of salient features of studies published in English literature regarding Benign prostatic
hyperplasia (BPH)and Metabolic syndrome (MtS)

Author Size (N)  Study description

Daher 426 CS on BPH with MtS to assess

etal.' prevalence/association of MtS-BPH in Syrian
men.

Ozden 78 (2 Prospective study on the correlation of MtS

etal.!? groups) and Annual prostatic growth rate in BPH.

Pashootan 4666 OS is investigating the severity of LUTS

etal.! withIPSSin patients with/without MtS.

Tewari 200 CS for MtS and its components in association

etal.l’ with BPH-LUTS.

Cyrus 100 CS on BPH treatment response in patients

etal.!’ with or without MtS.

Leeetal!" 109 Prostate volume of >20 cm® patients with
mod-severe LUTS received doxazosin GITS 4
mg ODx 3 months.

Rohrmann 2372 CCS between components of MtS and LUTS

etal.’ severity (NHANES III).

Kupelian 1899 Cohort study between MtS and LUTS

etal’ (voiding and storage SS) in Boston men.

DiBello 170,206  Large CS with UK clinical practice research

etal’ data for prevalence of MtS/components in
men with/without BPH.

De 431 PS on the association between MtS and LUTS

Nunzio in BPH with a link to SS.

etal.!”

Ohgaki 900 OS on MtS as a risk factor for developing

etal.l” LUTS in Japanese men.

Park 1224 OS on LUTS/BPH and MtS comparing IPSS,

etal.'* QOL, Qmax, Prostate volume, PVR, S.PSA
levels in Korean men.

Present 70 (two PES on LUTS-BPH men with/without MtS on

study groups)  medical therapy with Tamsulosin 04 mg +

2025 Dutasteride 0.5 mg OD HS x 8 weeks,

comparing outcome with change in
IPSS/Qmax/MER.

Salient conclusion

Patients with MtS had a higher IPSS score vs.
those without MtS.

The annual prostatic growth rate was significantly
higher in BPH patients with/without MtS.

MIS positively correlated with LUTS.
Multivariate analysis each MtS component was
an independent risk factor (high IPSS and LUTS
(except HDL-cholesterol).

High Triglyceride levels, low HDL levels and
high waist-hip ratio were associated with a higher
incidence of BPH.

There was a significant difference in the reduction
of IPSS in BPH patients with and without MtS.
The presence of MtS had a significant negative
impact on the response to al-blocker in men with
BPH/LUTS.

LUTS severity was higher in patients with >3
MtS components andpresence of any MtS
component was positively associated with LUTS.
MtS was significantly associated with the voiding
symptom score.

Men with clinical BPH were more prone to have
MIS (26.5% vs. 20.9%, respectively; absolute
difference 5.6%; p < 0.001).

No significant difference in IPSS and IPSS-SS was
higher in patients with MtS (>4).

No clear association between MtSandLUTS.

No significant difference in total IPSS score, QOL
score, or Quax. Prostate volume and PVR were
significantly higher in BPH patients with MtS.
Combination medical therapy of BPH-LUTS in
select patients with coexisting MtS appeared to be
significantly safe& efficacious. Coexisting MtS
had an adverse/negative impact on the treatment
outcomes of patients with LUTS-BPH.

Note: MtS, Metabolic Syndrome; PES, Prospective experimental study; CS, Cross-sectional study; OS, Observational Study;
CCS, Case control study; CMCS, Case controlled cohort study; LUTS, Lower Urinary Tract Symptoms; SS, Storage Symptom:s;
IPSS, International Prostate Symptom Scores; MFR, Mean flow rate; Qmax, Peak flow rate; QOL, Quality of life; S.PSA, Serum
Prostate Specific Antigen; NHANES, National Health & Nutrition Examination Survey.

was no different to individual MtS components alone
however when the same occurred with synergy and
augmented as a full-blown metabolic syndrome the
occurrence of BPH amplified. Omran et al.”' also, in
a recent meta-analysis of 30 studies, showed a vital
relationship amidst an overall detrimental effect of

Copyright © 2025 The Authors. Published by Tech Science Press; 32(4); August 2025

MLtS that tended to frequently co-exist in a symbi-
otic relation with obesity-BPH, with higher prostatic
volumes, though it was without any noteworthy pro-
jecting factor for its size effects. Future research could
focus on some recently published research results
suggesting that certain pro-inflammatory mediators
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and suppressors of inflammation could be involved
in the pathogenesis of BPH with metabolic syn-
drome, whose exact impact, if any, remains to be
ascertained.”

Limitations

Although the present study was adequately pow-
ered to draw reliable conclusions, we acknowledge
certain limitations. The study was limited by the
small sample size, which warrants a larger multicen-
ter long-term study. In the present study, the impact
of various components of MtS was not compared
separately, and the duration of MtS was not taken
into consideration, as this was a short-term study.
Further, the effect of other medications, if any, by
the patients (insulin injection/oral hypoglycaemics,
antihypertensives, among others) was not evaluated
in this study as per protocol. The IPSS scores, Qmax,
and MFR of the two groups were not comparable,
even though the IPSS of both groups was moder-
ately severe and patients with MtS appeared to be
more symptomatic to start with, which could have
had a bearing on our conclusions. Although we had
consciously enrolled BPH patients with ultrasound-
proven grade II prostate enlargement (>30 cm’), the
effect of intravesical prostate protrusion on treat-
ment outcomes was not specifically evaluated, as
the same was beyond the current protocol, which
could have affected the study outcomes. The pri-
mary focus of this study was to study the impact of
metabolic syndrome on symptom relief, urine flow,
and Qmax rather than on prostate structure and vol-
ume. As per protocol criteria, we excluded patients
with an absolute indication for surgical intervention,
and including intravesical protrusion of the prostate
(IPP) and prostate volume would have broadened
the scope of this study, potentially diluting the main
research question. Additionally, detailed imaging
data for assessing these factors, such as transrectal
ultrasound or MRI, were not included in the study
protocol due to resource constraints.

While both IPP and prostate volume are impor-
tant anatomical factors affecting urinary flow and
symptom severity in BPH, their exclusion could
have impacted our findings. Larger prostate vol-
umes could typically be linked to more severe LUTS,
which could have influenced the baseline severity
and treatment responses, though this is not with-
out exceptions. The control group might have had
different prostate volume distributions than the MtS
group, possibly due to confounding urinary flow
characteristics and treatment outcomes. Moreover,

SINGH ET AL.

IPP could play a role in bladder outlet obstruction and
could have worsened symptoms, especially in the
MtS group, affecting treatment responses. Without
IPP data, it is unclear whether anatomical factors, in
addition to metabolic dysfunction, had contributed
to the lack of improvement in uroflow. While this
study focused on short-term outcomes, we admit
that prostate volume and IPP could play a signif-
icant role in long-term treatment outcomes. Future
studies should include comprehensive evaluations
of these factors alongside metabolic syndrome to
better understand their combined effects on treat-
ment outcomes, particularly longitudinal studies
with extended follow-up periods. Nevertheless, we
do admit to these limitations as above and our con-
clusions should be seen and read in the light of
these limitations.

Conclusions

This study demonstrated that MtS negatively affects
treatment outcomes of combination medical ther-
apy for BPH-related LUTS, as shown by lower
improvement in IPSS and maximum flow rate (MFR)
compared to the control group. While these find-
ings were statistically significant, limitations such
as a small sample size and short follow-up dura-
tion reduce the generalisability of the results. Larger,
multicentre studies with extended follow-up are
needed to better understand the long-term impact
of MtS on BPH treatment. Future research should
also include detailed assessments of prostate vol-
ume and intravesical prostate protrusion to explore
anatomical factors influencing treatment response.
Despite these limitations, our findings suggest that
co-existing metabolic syndrome may adversely affect
treatment outcomes in men with LUTS due to BPH,
and patients should be counseled accordingly. These
results provide a strong rationale for future, large-
scale studies incorporating additional variables.
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