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Abstract

Background: Nocturia is the most bothersome lower urinary tract symptoms (LUTS) and can significantly reduce men’s
quality of life. It is often poorly managed with conventional treatments.

Objective: The purpose of this study was to evaluate the self-assessed benefits of a prostate health dietary combination
formulation on mild LUTS, especially nocturia in healthy males.

Methods: In an open label clinical study, thirty healthy male subjects with mild LUTS took one daily capsule of the product
for 60 days. The primary outcome was self-assessed severity of LUTS using the International Prostate Symptoms Score (IPSS)
questionnaire at Day | (baseline), Day 30 and Day 60. Safety and compliance were also evaluated.

Results: At Day 60, IPSS significantly decreased from baseline by 16.3% (3.6 £2.1 vs. 4.3 £ 1.5, p <0.05). Although the
reduction in IPSS did not reach statistical significance at Day 30, it was mostly driven by a 30.7% decrease (p < 0.05) in the
nocturia sub-score compared with baseline. While 37% of subjects reported at baseline waking up 2—3 times/night to void,
none did so after taking the study product for 60 days. Compliance was very high throughout the study. No adverse events
related to the study product were reported.

Conclusions: The study product might be a safe alternative for individuals willing to explore a non-conventional approach
to manage their nocturia. A larger randomized placebo-controlled clinical trial is warranted to confirm these results. Clinical
trial registry: Clinical Trials.gov. Registration number (September Ist, 2016): NCT02886832.
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Introduction markedly increases with age, rising to as high as 90%

Lower urinary tract symptoms (LUTS) in men encom-
pass a large spectrum of clinical manifestations related
to the bladder, urethra, and prostate. These symptoms
are broadly categorized into voiding or obstructive (hes-
itancy, poor and/or intermittent stream, straining, pro-
longed micturition, feeling of incomplete bladder
emptying, dribbling), and storage or irritative (frequen-
cy, urgency, urge incontinence, and nocturia) symptoms.
LUTS are highly prevalent worldwide in males over 40.'
Not only are the symptoms troubling, but they also have
a major impact on quality of life (QoL) as well as phys-
ical and mental health.>® The prevalence of LUTS

by age 90.* With an aging population, LUTS is likely to
become an increasingly substantial public health issue in
the years to come.

One of the most common and bothersome LUTS is
nocturia, defined as the need to wake up at night one or
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more times to void.>® This serious medical condition
impacts over 40 million men in the United States, and
its prevalence increases with age.” A cross-sectional
study conducted in a community setting showed that
half of men aged > 50 years were affected by nocturia,
which was the most detrimental symptom on QoL.*
Clinically relevant nocturia, defined as > 2 voids/night,
has been reported in up to 28-62% in men aged
70-80 years.” Nocturia places a substantial burden on
individuals as it not only severely disrupts sleep patterns,
but also negatively affects daytime function.'” It is asso-
ciated with reduced QoL, poor health, depression,
increased mortality, and slipping and falling %'
Nocturia is a colossal economic burden, with an estimat-
ed direct cost of 1.5 billion dollars in related hip frac-
tures in 2014.'% Yet, it is often trivialized, and its impact
remains largely underestimated.'* Managing this symp-
tom is challenging, as current conventional treatment
options usually offer limited improvement and there is
no therapy that would fully reverse and/or alleviate noc-
turia.’> Therefore, there is a need for more effective
strategies to better manage this condition. According
to a report published in 2011, roughly 50% of adults
in the United States take dietary supplements for a vari-
ety of reasons.'® At a time when many are turning to
complementary and alternative medicine because con-
ventional treatments sometimes fail, dietary supplements
are an increasingly attractive option, more so for those
with mild LUTS who are reluctant to take standard
medical treatments.'”

The pathophysiology of LUTS is complex and multi-
factorial, and its underlying mechanisms are still poorly
understood.'® The most common cause in men is benign
prostatic hyperplasia (BPH) or enlarged prostate, a con-
dition that typically affects the aging male population.'®
Current conventional treatment modalities for LUTS
include a-1 blockers, 5-a-reductase inhibitors, muscarin-
ic receptor antagonists, [3-adrenergic agonists, and
phosphodiesterase-5 inhibitors.”® These therapies, how-
ever, have shown limited efficacy at treating nocturia.’!
Although some a-adrenergic receptor blockers and 5-
o-reductase inhibitors are highly effective, they can
have sexual adverse effects that cause many men to dis-
continue therapy.”> Many herbal supplements with
numerous biological activities and beneficial effects on
prostate health are used as complementary and alterna-
tive medications to manage symptoms of BPH, such as
B-sitosterol, pygeum africanum, lycopene, boron, and
melatonin.**

Therefore, the objective of this 60-day open label
study was to assess the self-perceived benefits of a spe-
cifically formulated prostate health dietary supplement
containing [-sitosterol, pygeum africanum bark extract,
lycopene, boron, and melatonin on LUTS, especially on

nighttime urination among generally healthy male
participants.

Methods

Participants

We recruited subjects by means of posters and flyers,
advertisement on social media, and e-mail blasts.
Because prevalence of LUTS and nocturia increases
with age, eligible participants were older healthy males
aged 45-75 years. Subjects also had to fully understood
the procedures and requirements of the study, be willing
to participate of their own free will and have mild LUTS
[International Prostate Symptoms Score (IPSS) between
1 and 7] at the time of the screening evaluation. Subjects
with a diagnosis of BPH, a history of bladder and/or
prostate cancer, prior prostate or bladder surgery,
Prostate-Specific Antigen (PSA) levels >4ng/mL, or
actively seeking medical help for urological problems
were excluded from the study.

Sample Size Calculation

In a study by Berges and colleagues, changes from base-
line in the IPSS as the primary outcome ranged from 2 to
7 points, with a standard deviation of 3.8.>* On the basis
of those results, sample size calculation for the current
study determined that a minimum enrollment of 26 sub-
jects would provide 80% power to detect a 3 point-
change compared with baseline at a two-sided 0.05
level of significance with an estimated standard deviation
of 3.8. Of 45 subjects screened for eligibility, and after
considering a dropout rate of 10%, 30 participants were
enrolled in the study.

Study Design

We conducted this 60-day single-group, single-center,
open-label clinical trial at Life Extension Clinical
Research (LECR), Inc. (Fort Lauderdale, FL) from
the beginning of October 2017 to the end of November
2017. We scheduled three visits throughout the study to
evaluate participants: Day 1 (baseline assessments), Day
30 (mid-study), and Day 60 (end of study). We con-
ducted follow-up telephone interviews at Days 15 and
45 to discuss any change in medical history or concom-
itant medications, monitor adverse events, reinforce
compliance, and remind subjects of the date and time
of the next visit. During visits, body weight was mea-
sured after overnight fasting using a calibrated scale with
no shoes on, and body mass index (BMI) was calculated
using the standard formula. Blood pressure and heart
rate were obtained with a Digital Blood Pressure
Monitor Model UA-767 Plus device from LifeSource
(ON, Canada). A fasting venous blood sample was
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also collected. Immediately following collection, tubes
containing K2 EDTA were gently inverted to ensure
proper mixing before centrifugation (10minutes at
2,500 rpm). Serum was promptly collected, and speci-
mens were refrigerated until shipped to LabCorp
(Tampa, FL) for processing. Enzymatic methods
(Roche Diagnostics Corporation, Indianapolis, IN)
were used to assess glucose (assay No. 05168791), total
cholesterol (assay No. 05168538), low-density lipopro-
tein (LDL) (assay No. 07005768), high-density lipopro-
tein (HDL) (assay No. 07528582), triglycerides (assay
No. 05171407), aspartate aminotransferase (AST)
(assay No. 05850819), and alanine aminotransferase
(ALT) (assay No. 05850797) levels on a Roche/Hitachi
Cobas ¢701/702 automated analyzer (Roche Diagnostics
Corporation, Indianapolis, IN). PSA levels were mea-
sured using an electrochemiluminescent immunoassay
on the Elecsys 1010/2010 and Modular Analytics E170
automated platform (Roche Diagnostics Corporation,
Indianapolis, IN).

Intervention

We instructed subjects to take one (1) daily capsule of a
dietary supplement containing B-sitosterol, pygeum afri-
canum bark extract, lycopene, boron, and melatonin
(Life Extension, Fort Lauderdale, FL), 1hour before
bedtime with water for 60 days.

Outcomes

The primary outcome was change from baseline in the
IPSS total score at Days 30 and 60. The IPSS is a vali-
dated tool commonly used to assess severity of LUTS.
This questionnaire consists of 7 questions on filling/stor-
age and voiding/obstructive symptoms (incomplete emp-
tying, frequency, intermittency, urgency, weak stream,
straining and nocturia), each with a severity scale rang-
ing from 0 to 5 [an additional question addresses QoL].
Higher scores indicate greater severity. Total IPSS scores
are stratified into mild (1-7), moderate (8-19), and
severe (20-35) symptoms. Secondary outcomes included
change from baseline at Days 30 and 60 in anthropomet-
ric measurements (body weight and BMI), PSA levels,
and IPSS QoL question (score 1-25). International
Index of Erectile Function (IIEF)-5 questionnaire (also
known as Sexual Health Inventory for Men (SHIM))
and SF-36 Health Survey were also secondary outcomes.
The ITIEF-5 is a short sexual activity questionnaire used
as a diagnostic tool for erectile dysfunction (ED). Each
of the 5 questions are scored from 0 to 5 where lower
values indicate poor sexual function. Based on scores
ranging from 1 to 25, ED is classified into four catego-
ries: severe (1-7), moderate (8—11), mild to moderate
(12-16), mild (17-21), and no ED (22-25).>° The SF-36

Health Survey consists of 11 questions with mental and
physical health components designed to capture individ-
uals’ perceptions of their own health and well-being.

Compliance

At Days 30 and 60, subjects were asked to return con-
tainers to measure remaining study product, discuss
adherence, and calculate compliance. Subjects were
counseled when compliance was less than 85%.
Participants were asked to not transfer the study product
from the original container to another container.

Safety

We assessed safety and tolerability of the study product
through evaluation of change from baseline in vital signs
(blood pressure and heart rate) and blood chemistry
(glucose levels, lipid profile, and hepatic function) at
Days 30 and 60. We monitored signs of adverse events
continuously and thoroughly documented them
throughout the study. Participants had to contact
LECR immediately if experiencing any unwanted reac-
tion. We evaluated and classified adverse events accord-
ing to severity (mild, moderate, severe, or life-
threatening) and relationship to the study product (not
related, unlikely related, possibly related, probably relat-
ed, or definitely related) following a set of guidelines
recommended by the National Center for
Complementary and Integrative Health.

Ethics Approval and Consent to Participate

The study was conducted in accordance with the ethical
standards set forth in the Helsinki Declaration. A signed
informed consent was obtained from each participant.
Subjects were permitted to discontinue participation at
any time without providing reasons. The study protocol
was approved by IntegReview Investigational Review
Board. Clinical trial registry: Clinical Trials.gov.
Registration  number  (September  1st,  2016):
NCT02886832.

Statistical Analysis

We used GraphPad Prism software, version 5.01
(Abacus Concepts GraphPad Software, San Diego,
USA) to perform statistical analyses. Results in tables
are presented as mean and standard deviation (SD). We
used the Shapiro-Wilk Test to assess normal distribution
of the data sets. Based on results of the normality test,
we analyzed changes from baseline at Day 30 and/or
Day 60 with either one-way ANOVA repeated measures
with Dunnett’s post-test or Friedman non-parametric
one-way ANOVA repeated measures with Dunn’s
post-test. The level of significance was set at p < 0.05.
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Results

Clinical Characteristics at Baseline

All participants (N = 30) completed the study. Mean age
was 58.5£7.7years. Subjects were overweight (84.6 +
15.9kg mean body weight, 26.4 +3.9kg/m? body mass
index), but otherwise healthy. Blood pressure and heart
rate were within normal range (Table 1).

Primary Outcome

Self-reported IPSS total score was 4.3 + 1.5 at baseline,
indicative of very mild LUTS. After 30days on the
investigational product, IPSS total score decreased by
13.9% compared with baseline, although this was not
statistically significant. Importantly, after 60 days of sup-
plementation, the IPSS total score significantly
decreased by 16.3% (0.7 points, p <0.05) relative to
baseline (Table 2). The reduction in IPSS total score at
Day 30 was mostly driven by a significant 30.7%
decrease (0.4 episodes/night, p < 0.05) in nocturia sub-
score compared with baseline. The number of subjects
experiencing nocturia after supplementation with the
investigational product decreased dramatically. The pro-
portion of participants reporting to wake up at least one
time per night to void decreased from 87% (26/30) at
baseline to 23% (7/30) after 60 days. In addition, while

Table 1. Clinical Characteristics of Participants (N = 30) at
Baseline.

Characteristic Mean + SD
Age (years) 585+77
Weight (kg) 84.6+15.9
Body Mass Index (kg/m?) 264+39
Systolic Blood Pressure (mmHg) 122.6 +10.0
Diastolic Blood Pressure (mmHg) 778+78
Heart Rate (beats/min) 603+7.2

Abbreviation: SD, standard deviation.

37% (11/30) of subjects reported severe nocturia waking
up 2-3 times per night to void at baseline, none did so
after taking the study product for 60 days. By the end of
the study there was an almost 6-fold increase [13% at
baseline (4/30) to 77% (23/30) at Day 60] in percentage
of participants who had an uninterrupted night without
the need to wake up to urinate (Figure 1).

Secondary Outcomes

Body weight, BMI, and PSA. There was no statistically sig-
nificant change in body weight, BMI, and PSA either
after 30 or 60 days of supplementation with the investi-
gational product (Table 3).

IPSS Quality of Life score. There was no statistically signif-
icant change from baseline (1.7 £ 1.2) in IPSS QoL score
after 30 (1.4+1.2) and 60days (1.3 £1.0). The number
of subjects who reported being delighted, pleased and
mostly satisfied (score 0-2) with their quality of life
increased from 22 at baseline to 25 (+13.6%) at Day
30 and 28 (+27.3%) at Day 60. Concomitantly, the
number of subjects who reported having mixed feelings
(score 3) and being mostly dissatisfied (score 4)
decreased from 8§ at baseline to 5 (-37.5%) after
30days and 2 (-75%) after 60 days (Figure 2).
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Figure |I. Number of Subjects Waking Up 0, I, and 2-3 Times
per Night to Void at Baseline, Day 30, and Day 60.

Table 2. Change in International Prostate Symptom Score (IPSS) Total and Individual Symptom Sub-Scores at Day 30 and Day 60.

Parameters Mean 4 SD Baseline Day 30 Day 60

IPSS total 43+£1.5 3.7+£20 3.6 £2.1%

IPSS individual symptom sub-scores
Incomplete emptying 0.40+0.56 0.40+0.50 0.47 +0.50
Frequency 0.53+0.62 0.53 £0.57 0.47 £0.57
Intermittency 0.57 £0.62 0.53+0.73 0.40 £0.62
Urgency 0.57+0.68 0.43+0.63 0.43+0.57
Weak stream 0.80+0.76 0.73+0.58 0.53+0.63
Straining 0.17+0.38 0.20+0.41 0.23+0.43
Nocturia 1.30+0.79 0.90 £ 0.61* 1.03+0.72

Abbreviations: IPSS, International Prostate Symptom Score; SD, standard deviation.
*p < 0.05 compared with baseline with non-parametric Friedman one-way ANOVA repeated measures and Dunn’s multiple comparison post-test.
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Table 3. Anthropometric Measurements, Vital Signs, and Blood Chemistry at Baseline, Day 30, and Day 60.
Parameter Mean=+SD Baseline Day 30 Day 60
Anthropometric measurements
Body Weight (kg) 84.6+15.9 849+ 154 84.6+14.9
Body Mass Index (kg/m?) 26.4+3.9 265+3.8 26.4+3.6
Vital signs
Systolic Blood Pressure (mmHg) 122.6 +10.0 116 .4+ 10.3% 118.6 +10.3*
Diastolic Blood Pressure (mmHg) 778+7.8 74.7 £ 7.9% 75.1 £7.4*
Heart Rate (beats/min) 60.3+7.2 62.5+9.9 60 .3+9.2
Blood chemistry
PSA (ng/mL) 1.6+£0.9 1.5+0.8 1.5+0.9
Glucose (mg/dL) 93.1+£9.0 95.0+74 96.6 +7.2*
AST (IU/L) 225458 22.1+6.2 21.7+5.0
ALT (IU/L) 24.0+9.0 234477 23.6+7.6
Total cholesterol (mg/dL) 198.5 +354 193.2£37.6 190.1 +37.0
HDL cholesterol (mg/dL) 55.1 +£13.7 5434135 553+ 13.8
LDL cholesterol (mg/dL) 124.5 £33.9 119.7£325 115.6 +31.1*
Total cholesterol/HDL ratio 38+ 1.1 37+1.0 35+ 1.0%
LDL/HDL ratio 24£1.0 7.7+29.7 2.2+0.8*%
Triglycerides (mg/dL) 95.0+43.0 96.24+50.8 96.7 +54.1

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; HDL, high-density lipoprotein; LDL, low-density lipoprotein; PSA, prostate-

specific antigen; SD, standard deviation.

*p < 0.05 compared with baseline with one-way ANOVA repeated measures and Dunnett’s multiple comparison post-test.
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Figure 2. Number of Subjects Who Scored 0-2 and 3—4 in the
International Prostate Symptoms Score Quality of Life
Questionnaire at Baseline, Day 30, and Day 60.

International Index of Erectile Function (lIEF)-5. At baseline,
the ITEF-5 score was 21.8 4+ 2.6, indicating participants
did not experience ED upon enrollment in the study.
There was no statistically significant change in IIEF-5
score compared with baseline (21.8 4 2.6) either after 30
(22.1£2.5) or 60 (22.5+2.7) days of supplementation
with the investigational product.

SF-36 Health Survey. There was no statistically significant
change in either the physical or emotional health

component of the SF-36 Health Survey either at Day
30 or Day 60 compared with baseline (Table 4).

Compliance

Average compliance with the study product was very
high throughout the study (98.544.9%) with similar
rates of adherence at Day 30 (98.3+6.7%) and Day
60 (98.7+6.4%).

Safety

Adverse events. Seven (7) out of 30 enrolled study partic-
ipants reported adverse events (23%). However, the
reported unwanted effects were either not related or
unlikely to be related to the study product. No subjects
withdrew because of adverse events. On the basis of
these results, the product evaluated in this study appears
safe and well tolerated.

Vital signs. Within normal range at baseline, a significant
5.1% drop in the systolic blood pressure (122.6 +
10.0mmHg vs. 116.4+10.3mmHg, p<0.0001) was
recorded after 30days of  supplementation.
Furthermore, at the same time point, a significant 4%
decrease in the diastolic blood pressure (77.8+
7.8mmHg vs. 74.7+79mmHg, p<0.05) was also
observed. After 60 days of supplementation, both systol-
ic and diastolic blood pressure significantly decreased by
3.3% (122.6 +10.0mmHg vs. 118.6 +10.3, p < 0.05) and
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Table 4. Scores From the SF-36 Health Survey at Baseline, Day 30, and Day 60.

Parameters Mean+SD Baseline Day 30 Day 60
Physical health component
Physical functioning 92.7+£19.7 87.3+£26.8 96.5+9.5
Role limitations—Physical health 93.3+£254 942+£224 975+ 10.1
Energy/fatigue 775+ 133 798+ 10.8 755+ 148
General health 857+ 147 868+ 128 867+ 11.7
Pain 89.3+16.7 89.9+16.5 87.4+188
Emotional health component
Emotional well-being 86.0£9.6 88.3+8.9 888 L 11.1
Role limitations—Emotional problems 98.9 + 6.1 100.0+0.0 98.9+6.9
Social functioning 95.8+12.0 98.8+6.9 97.1£10.2

Abbreviation: SD, standard deviation.

3.5% (77.8 £7.8 vs. 75.1 £ 7.4mmHg, p < 0.05), respec-
tively compared with baseline. Heart rate was also
within normal range at baseline and did not significantly
change either at Day 30 or Day 60 (Table 3).

Blood chemistry. At Day 60, blood glucose significantly
increased by 3.8% relative to baseline (p <0.05) but
remained within normal limits. Liver enzymes AST
and ALT were within normal range at baseline and did
not change significantly either at Day 30 or Day 60.
Blood lipids were also within normal limits at baseline,
except LDL levels (124.5+33.9mg/dL), which were
above the LabCorp upper reference limit. After 60 days
of supplementation with the investigational product,
although LDL cholesterol levels significantly decreased
by 7.2% at Day 60 (p <0.01) compared with baseline,
they were still above normal range. At Day 60, total
cholesterol/HDL and LDL/HDL ratios significantly
decreased by 7.9% (p<0.01) and 8.3% (p<0.01),
respectively, compared with baseline. Triglyceride and
HDL cholesterol levels did not significantly change
either at Day 30 or Day 60 (Table 3).

Discussion

In this open-label study, we found that males with mild
LUTS who took one capsule of the prostate health for-
mulation before bedtime for 60 days reported a signifi-
cant reduction in the frequency of nighttime urination.
Compliance was very high, and the product was safe and
well tolerated throughout the study. Participants who
received the dietary supplementation were overall
healthy, although moderately overweight. This observa-
tion is in line with epidemiological data indicating that
overweight men are more likely to develop LUTS com-
pared with men of normal weight.*® In addition, subjects
were in their late 50’s on average, had not received a
diagnosis of BPH, and were not actively seeking medical
treatment or advice for their urological problems.

However, they complained of mild LUTS and nocturia
which could be due to early stage age-related enlarge-
ment of the prostate, and therefore were likely to benefit
from supplementation with the formulation tested in this
study.

Supplementation for 60 days with the investigational
product resulted in a significant 16% reduction from
baseline in self-reported IPSS total score. This reduction
was driven by a significant 30% decrease in nocturia
IPSS sub-score after 30 days. Data also showed a sharp
64% decrease from baseline in the number of subjects
who reported waking up at least one time per night to
void after 60 days of supplementation. Upon completion
of the study, no participants complained of waking up
2-3 times per night compared with 37% at baseline, and
the proportion of subjects who reported not having to
wake up to void increased almost 6-fold compared with
baseline. Among the many herbal supplements pre-
scribed to manage symptoms of LUTS and BPH, saw
palmetto (Serenoa repens) extract in monotherapy is one
of the most popular in the United States and Europe.
However, evidence shows mixed results and variability
in measured outcomes, including nocturia which might
be due to a lack of standardization of tested forms as the
amount of active ingredients (sterols, fatty acids) varies
widely across products.?**” *? In combination with lyco-
pene and selenium, saw palmetto has demonstrated
some potential in the management of symptoms of
BPH.** Other phytotherapeutic compounds have
shown beneficial effects on BPH symptoms.***” The
product tested in our study is a dietary supplement for-
mulation combining B-sitosterol, pygeum africanum bark
extract, lycopene, boron, and melatonin to support pros-
tate health. B-sitosterol is a phytosterol derived from
pine tree and found in saw palmetto berry. In 2 random-
ized, placebo-controlled, double-blind clinical studies
conducted in patients with BPH, f-sitosterol led to a
significant decrease in IPSS total score and improvement
of urinary flow parameters after 4 weeks and 6 months of
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treatment.*®* A Cochrane systematic review found that
[B-sitosterol treatments helped relieving urinary symp-
toms and flow measures in males with mild to moderate
BPH.® These observations suggest that B-sitosterol
might be an effective strategy to manage urinary symp-
toms of BPH.>® B-sitosterol is possibly exerting these
beneficial effects through inhibition of 5-a-reductase,
which converts testosterone into dihydrotestosterone,
known to be involved in prostate cell proliferation.’!>
[-sitosterol has also been shown to inhibit growth and
induce apoptosis of human prostate cancer LNCaP cells
in vitro.>® Inflammation plays a key role in the patho-
genesis of LUTS secondary to BPH.>* Experimental evi-
dence also points to anti-inflammatory activities of
B-sitosterol among other beneficial effects.”® Pygeum
africanum bark extract is another ingredient of the inves-
tigational product tested in this study. Pygeum africa-
num 1is the scientific name for the African cherry tree
and the bark of this tree has been used in Africa to
improve urinary symptoms and bladder discomfort for
centuries. A Cochrane meta-analysis of 18 clinical trials
involving 1,500 patients with BPH concluded that
pygeum africanum bark can modestly, yet significantly
improve urologic symptoms especially nocturia.”® In
preclinical research, pygeum africanum bark has been
shown to display anti-proliferative and anti-apoptotic
effects on human prostate cells from patients with
BPH, as well as other pharmacologic and anti-
inflammatory  properties relevant to BPH.*"’
Lycopene, a powerful antioxidant found in tomatoes
and several other red or pink fruits and vegetables is
another ingredient featured in the investigational prod-
uct that helps promoting prostate health.? High intake
of lycopene has been associated with reduced risk of
prostate cancer and prostate cancer-specific mortali-
ty.?>3! Experimental studies suggest lycopene might do
so by inhibiting growth factor signaling pathways,
including insulin-like growth factor-1 (IGF-1), elevated
levels of which have been associated with increased risk
of prostate cancer.’®>® Lycopene also inhibits expres-
sion of pro-inflammatory cytokines interleukin-6 and
interleukin-8, as well as androgen activation and signal-
ing involved in the pathophysiology of BPH.>”
Lycopene can inhibit growth of normal human prostate
epithelial cells as well.** The formulation tested in our
study also contains the trace mineral boron (or boric
acid), which has numerous health benefits.®’ In an
animal model of prostate cancer, boron was found to
decrease PSA levels, reduce growth rate and size of
tumors, and decrease IGF-1 expression in tumors.>
Interestingly, boron has the ability to block ryanodine
receptors and reduce the release of calcium from the
endoplasmic reticulum in prostate cancer cells, thereby
reducing intracellular calcium signaling which is a key
regulator of cell proliferation.®> Melatonin, a hormone

produced in the brain which is involved in the regulation
of sleep-wake cycles was also part of the study formula-
tion. Beyond sleep support, evidence suggests a correla-
tion between melatonin levels and nocturia. Sugaya and
colleagues have reported a reduction in nighttime
plasma levels of melatonin in subjects with nocturia
compared with those who do not suffer from this con-
dition.®® Furthermore, lower melatonin levels have been
found in individuals complaining of bothersome noctu-
ria compared with those who do not perceive nocturia as
bothersome.®*® In 2 randomized placebo-controlled
trials, melatonin taken daily for 4 weeks was effective
at significantly reducing nocturia in subjects suffering
from LUTS.?>** This beneficial effect might be mediated
through high-affinity melatonin receptors expressed in
human BPH and PC3 tumor epithelial cells.®®¢’
Evidence shows that anti-proliferative effects of melato-
nin in androgen-sensitive LNCaP human prostate tumor
cells are melatonin receptor MT1-dependent.®

Systolic and diastolic blood pressure also decreased
significantly on average by 5.1 and 2.9 mm Hg, respec-
tively after supplementation with the investigational
product. However, the clinical relevance of those bene-
ficial effects remains to be established in subjects whose
blood pressure was within normal range upon enroll-
ment in the study. While the underlying mechanisms
are currently unknown, some evidence suggests that
this positive impact might be attributed to lycopene.
Although results from epidemiological studies have
reported conflicting results, a meta-analysis of interven-
tion trials suggests that supplementation with lycopene
might decrease blood pressure, which is consistent with
our observations.®”’! Subjects who took the prostate
health formulation also experienced a significant reduc-
tion in LDL cholesterol levels which were within normal
range when the study began. Total cholesterol/HDL and
LDL/HDL cholesterol ratios also significantly decreased
but to a lesser extent. The mechanisms behind this favor-
able effect of the investigational product on lipid profile
have yet to be defined. However, evidence suggests that
[-sitosterol may be at least partially responsible for this
outcome. The reason is that B-sitosterol is a phytosterol
naturally occurring in plants with a structure similar to
cholesterol with the ability to reduce intestinal cholester-
ol absorption and serum LDL-cholesterol levels.”*” In
addition, a systematic review and meta-analysis of ran-
domized controlled trials found a significant association
between melatonin supplementation and reduction in
triglycerides and total cholesterol levels.”* However,
our study did not report any significant changes in
those lipid fractions following 60 days of supplementa-
tion with the prostate health formulation. Moreover, the
dietary supplement that participants took appears to
have an effect on glucose homeostasis as shown by a
slight increase in serum glucose levels following 60 days
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of supplementation. However, they remain in the healthy
range for the entire duration of the study. Again, the clin-
ical significance of such a small change is ambiguous in
individuals with glucose levels within normal limits
throughout the study. The mechanisms involved are cur-
rently undetermined. Nevertheless, there is experimental
evidence indicating that B-sitosterol and lycopene have
the ability to decrease blood glucose levels in the context
of diabetes.””’” The question whether this effect might be
due to one ingredient in particular in the formulation or a
combination of ingredients with differential effects on
glucose metabolism remains open to discussion.

Strengths and limitations

One strength of the study is it was conducted in a real-
world setting with only 2 required follow-up visits to
LECR. This design has the advantage of allowing sub-
jects to be involved in a clinical study in the context of
their normal day-to-day life with minimal disruption.
Another strength is the very high compliance rate,
which indicates that participants did not have any diffi-
culties adhering to the assigned dosing schedule. The
study also had limitations. One is this single-center
study used a convenience sample, and not a
population-based sample. Therefore, study results lack
external validity and may not be applicable to the gen-
eral population. In addition, strong causal conclusions
are not merited. Next, the open label design increased
risk of potential bias, as participants had knowledge of
the product they were taking. Also, it was an uncon-
trolled single-arm prospective study with no placebo
group. Thus, no definite conclusion about the clinical
efficacy of the tested formulation can be drawn from
this preliminary study. Lastly, the biological activity
and clinical efficacy of B-sitosterol and pygeum africa-
num extracts contained in the formulation evaluated in
this study are likely to differ from extracts manufactured
and distributed by other suppliers. Therefore, the effects
reported in our study might not be extrapolated to
others that might be observed with different formula-
tions featuring [-sitosterol and pygeum africanum.
Slight unpredictable batch-to-batch variations in the
concentration of active ingredients are also to be
expected and might account for occasional differences
in biological effects of our prostate health formulation.

Conclusions

Healthy males with mild LUTS reported a striking
reduction in the episodes of nocturia while taking the
prostate health dietary supplement. The formulation of
the investigational product could be considered as a safe
and attractive alternative option for individuals with
mild LUTS symptoms willing to explore a non-

conventional approach to manage their nocturia.
Supplementation with the study product may also help
support healthy blood pressure and lipid profile. The
underlying mechanisms are not fully understood and
need to be further investigated. A larger scale random-
ized placebo-controlled study is needed to confirm these
preliminary promising results.
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