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ABSTRACT

INTRODUCTION: Benign prostatic hyperplasia (BPH) is a disease affecting most of the
elderly male. +1-blockers and 5-alpha reductase inhibitors are currently used to target lower
urinary tract symptoms (LUTS). Moreover phytotherapeutic agents, including Serenoa
Repens (SeR), have shown to have a role in ameliorating BPH/LUTS alone or in combination
of other elements like Selenium (Se) and Lycopene (Ly).

AREAS COVERED: A literature review was performed using data from articles assessing
the role of of SeR+Se+Ly in the management of LUTS secondary to BPH. Diverging
evidence on SeR’s efficacy is available. On one hand several studies have shown SeR
efficacy in treating BPH/LUTS. SeR is effective in reducing prostate size, urinary frequency,
dysuria, nocturia and in improving maximum urine flow-rate. On the other hand two long-
term trials reported that SeR did not improve prostate size or urinary flow. SeR+Se+Ly in
combination with tamsulosin is more effective than single therapies in improving IPSS and
increasing maximal urinary flow-rate in patients affected by LUTS/BPH.

EXPERT OPINION: Despite great amount of preclinical and clinical studies, the use of SeR
in BPH/LUTS is not sustained by clear evidence for a therapeutic efficacy but current data

hint higher efficacy of of SeR+Se+Ly compared to SeR alone.
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1 INTRODUCTION

Benign prostatic hyperplasia (BPH) is probably the most common proliferative diseases

affecting the elderly male *

. BPH is characterized by epithelial and smooth muscle
proliferation primarily within the prostatic transition zone that may lead to a wide spectrum of
problems; lower urinary tract symptoms (LUTS) related to BPH (LUTS/BPH) are the most
frequent *.

The pathogenesis of BPH is not fully understood, even though the large burden of BPH on
public health % Age-related systemic/local hormonal and vascular changes appear to represent
the main mechanism. However, a growing body of evidence suggests that the inflammatory
cascade may play a key role in the development and progression of BPH 2 3. Inflammation
may contribute to tissue injury, and cytokines produced-by-inflammatory cells may stimulate
local growth factor production and angiogenesis *. As a consequence, the development of an
inflammatory cascade has also suggested to have a role in prostate cancer °.

Furthermore, the development of abnormal prostate growth may involve disruption of
dihydrotestosterone (DHT)- supported homeostasis between cell proliferation and cell death,
and, as a result, proliferative processes predominate and apoptotic processes are inhibited ® .
The key role of DHT 'in the development of BPH led to the development of 5-alpha reductase
inhibitors (5ARIs)-as a treatment for BPH, and potentially, for the prevention of prostate
cancer °. Various large trials have shown the efficacy of alpha-blockers when used alone
and/or-in-combination with 5ARIs in BPH ®. Moreover, none of the data has demonstrated the
benefit of anti-muscarinic medications in specific populations who suffer from bladder outlet
obstruction (BOO) causing storage urinary symptoms °. However, these therapeutic strategies

10, 11

are not completely free from side effects on sexuality and blood pressure regulation and

it not easy to identify an effective therapy without side effects.
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2 SYNTHETIC DRUGS

A broad spectrum of drugs for the treatment of LUTS is available, ranging from +-1-
adrenoceptor antagonists (£1-blockers), 5ARIs, antimuscarinics, the phosphodiesterase type 5
inhibitor (PDES5I) tadalafil, vasopressin analogues and the beta-3-adrenoceptor agonist
mirabegron®?.

Among those, *-1-adrenoceptor antagonists (x1-blockers), such as doxazosin, prazosin,
terazosin, alfuzosin tamsulosin, and silodosin, are currently considered the first-line medical
approach ** . These compounds improve the dynamic component of micturition (activation
of bladder smooth muscles) and reduce the symptoms of BPH in up to 70% of men. They
function by relating the muscles located near the prostate, attenuating the annoyance of
prostate enlargement *°. +1-blockers as a group may be associated with an increase in adverse
effects such as hypotension, dizziness, somnolence, or syncope. However, adverse effect
varies by each individual +1-blocker **1* ¢,

Other drugs largely used to treat LUTS/BPH are 5ARIs, namely dutasteride and finasteride **
1719 These drugs inhibit enzyme 5-+-reductase blocking the conversion of testosterone to
DHT, which stimulates growth of prostate gland. Finasteride produces a slow reduction of
prostate size and consequently improves urinary symptoms. Six months of continuous
treatment areconsidered of clinical relevance to achieve symptom relief ?°. Finasteride
treatment has been- associated with a number of unpleasant side effects, thus including erectile
dysfunction, reduced libido, and ejaculation problems %,

According to the EAU guidelines alphal-blockers can be offered to men with moderate-to-
severe LUTS (LE 1a, GR A). 5t-Reductase inhibitors can be offered to men who have
moderate-to-severe LUTS and an enlarged prostate (>40 mL); (LE 1b, GR A). 5+-Reductase
inhibitors can prevent disease progression with regard to acute urinary retention and the need

for surgery (LE 1b, GR A). Muscarinic receptor antagonists may be used in men with

moderate-to-severe LUTS who mainly have bladder storage symptoms. (LE 1b, GR B).
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PDES5Is reduce moderate-to-severe (storage and voiding) LUTS in men with or without
erectile dysfunction. Only tadalafil (5 mg once daily) has been licensed for the treatment of
male LUTS in Europe. (LE 1a, GR A). Vasopressin analogue can be used for the treatment of
nocturia due to nocturnal polyuria (LE 1b, GR A). Beta-3 agonists may be used in men with
moderate-to-severe LUTS who have predominantly bladder storage symptoms (LE 1b, GR
B)Z.

The EAU Guidelines Panel have not made any specific recommendations on phytotherapy
for the treatment of male LUTS because of product heterogeneity,  limited regulatory
framework, and methodological limitations of the published trials-and meta-analyses.
Phytotherapeutic agents are a heterogeneous group and may contain differing concentrations
of the active ingredient(s). Hence, meta-analyses do not seem-to be justified and results of any
analyses have to be interpreted with caution®,

When medical therapy fails to achieve a sustainable quality of life, a surgical reduction of

prostate gland is a necessary option **.

2.1 SERENOA REPENS

Phytotherapeutic agents,. including the ripe berries of the American dwarf palm (Serenoa
Repens, saw palmetto) have been proposed to target genitourinary disorders, to increase
sperm production and breast size and to increase diuresis **. In numerous European countries
phytotherapeutic compounds are widely used >*’. American Indians used Serenoa Repens
(SeR) to-deal with genitourinary disturbances and enhance testicular function and breast
size®?". In the Unites States, the clinical therapy with phytotherapeutic agents has largely
increased and SeR is used by about 2.5 million men affected by LUTS 2*%°.

The mechanisms underlying the pharmacological effects of SeR in BPH are still far from

being completely identified *°. Table 1 summarizes the effects of SeR on prostate. It has been

suggested that SeR may inhibit 5a-reductase and may have an anti-androgenic, anti-
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proliferative, anti-inflammatory and anti-edema activity 2> . These effects are obtained with
high doses of SeR and therefore it has been questioned whether these effects have a

therapeutic relevance !

. Alpha-blockers represent a key therapeutic strategy in the
management of patient with frequency, urinary incontinence and BPH-related obstruction. It
has been demonstrated that SeR may exert anti-adrenergic receptors activity *2. SeR interacts
with the adrenergic and muscarinic receptors localized in the lower urinary tract, and lessens
the obstructive symptoms following BPH **. Prostate growth and development is primed by
androgen stimulation and DHT plays a key role in both circumstances *. DHT is produced
from testosterone by 5a-reductase, which presents two isoforms, 5a- reductase type 1 and
2 *. The importance of these two isoforms in BPH has not been fully clarified. Finasteride is
a 5-alpha-reductase inhibitor, specifically the type Il isoenzyme *. By inhibiting 5a-reductase,
finasteride prevents conversion of testosterone to DHT by the type Il isoenzyme, resulting in
a decrease in serum DHT levels by about 65-70% and in prostate DHT levels by up to 85—
90%, where expression of the type 11 isoenzyme dominates *°. Unlike dual inhibitors of both
isoenzymes of 5t-reductase which can reduce DHT levels in the entire body by more than
99%, finasteride does not completely suppress DHT production because it lacks significant
inhibitory effects on the 5+-reductase type | isoenzyme, with 100-fold less affinity for type I

37
|

as compared <to type Il °". In addition to blocking the type Il isoenzyme, finasteride

competitively inhibits the 52 -reductase type Il isoenzyme, though this is not believed to affect

androgen.metabolism *.

Dutasteride inhibits both type 1 and type 2 5y -reductase
isoenzymes. Dutasteride suppresses DHT levels more effectively than a selective type 2
inhibitor *. However, the clinical role of dual inhibition remains unclear. It has been reported
that SeR blocks both isoforms in a non-competitive fashion *.

Inflammation has been frequently reported in both human and experimental BPH ** and a

major anti-inflammatory effect has been proposed for SeR. More specifically, it is possible

that SeR interferes with several inflammatory mediators. In fact SeR has both anti-
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inflammatory and anti-oedematous activity in vivo ** “°. It was shown also that SeR may
reduce the production of cyclooxygenase and 5-lipoxygenase metabolites “°. It was recently
shown that an hexanic lipidosterolic extract of SeR may inhibit monocyte chemoattractant
protein-1/Chemokine (C-C) motif ligand 2 (MCP-1/CCL/2) which stimulates monocyte
recruitment and activation during inflammation **.

Apoptosis has a key role in maintaining a constant number of cells and stands asprotection
mechanism against several diseases and in the development of cancer. Changes in the balance
between cell proliferation and programmed cell death leads to an increase in prostate size. A
significant increase in Transforming Growth Factor-f (TGF-R), an anti-proliferative cytokine,
in the epithelial cells of BPH specimens compared with the nermal prostate tissue has been
shown “2. Proliferation exceeding apoptosis has been shown in the stroma and in the prostate
epithelium in patients with BPH “*. Moreover, treatment with SeR caused a considerable
reduction in the proliferative rate and a increase.in the apoptotic rate in the BPH specimens **.
lii Colado-Velazquez et al investigated the effects of a lipidic extract of Serenoa repens, in
markers of oxidative stress, inflammation, and growth factors, in obese rats with testosterone-
induced prostatic hyperplasia**. Total nitrites, malondialdehyde, total glutathione, superoxide
dismutase (SOD), and catalase activity were measured; in addition, assays for inflammatory
cytokines TNF-%, IL-12, IL-6 and the growth factors basic fibroblast growth factor (FGFb)
and vascular endothelial growth factor (VEGF) were performed. The obese rats had a higher
prostate weight compared with controls. Serenoa

weight, total nitrites, and malondialdehyde; improved total glutathione, SOD, and catalase
activity; and significantly reduced inflammatory (TNF-%, IL-12 and IL-6) and growth factors
(VEGF and FGFb). Serenoa repens showed high antioxidant and antiinflammatory activity in
obese rats, suggesting that their use could be beneficial in the treatment of benign prostatic

hyperplasia™.

repens signif
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2.2 SELENIUM

Selenium (Se) is a trace mineral essential in the diet of humans *. The major dietary sources
of Se are plant foods and the intake of Se in diet depends on the soil Se concentrations, the
types and amounts of food consumed and factors which regulate Se uptake. Food sources of
Se include brazilian nuts, fish, whole grains, wheat germ, soybean and sunflower seeds *. In
human body, the highest Se concentrations are in the liver, kidneys and thyroid gland.
Selenium is usually integrated into proteins to form selenoproteins as glutathione peroxidases,
thioredoxin reductases, and iodothyronine deiodinases which are involved 'in several
biological functions in both animals and humans.

Human Se deficiency is rare but may occur in some countries where soil concentration of Se
is low *’. Selenium deficiency has also been described in people who received total parenteral
nutrition “®. Selenium deficiency may contribute tothe development of heart disease,
hypothyroidism, and a weakening of the immune system “°. Selenium supplementation can
reduce the incidence of many types of cancer when non-toxic doses are provided to the diet of
rodent species by inhibiting cell proliferation and stimulating apoptosis *°. Table 1 describes
the effects of Se on prostate.” A daily supplementation containing 200 micrograms of Se could
reduce the risk of developing prostate, lung, and colorectal cancer **. Moreover, Harvard’s

Health Professionals Follow-up Study 2

assessed human toenail clippings for Se
concentration. ‘After six years it was found that men with the highest Se levels at the
beginning of the study had a lower incidence of advanced prostate cancer. The SU.VI.MAX
study also reported data on a large population who had taken either a combination of vitamin
E, vitamin C, R-carotene, Se, and zinc or placebo *3. At 7 years of follow-up, there was a
significant reduction in the rate of prostate cancer among men with normal prostate-specific
antigen who had taken the antioxidant supplement, but the role of Se is not clear. Indeed,

selenoproteins are likely implicated in the protective effects of Se against prostate cancer °*.

Furthermore, Se metabolites such as methylselenol derived from y-glutamyl-selenomethyl-
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selenocysteine and selenomethyl- selenocysteine components, identified in certain plants and
Se-enriched yeast, could have anti-cancer effects **. Data indicate that the beneficial effects of
dietary Se in combination with isothiocyanates could be attributed to epigenetic and
antioxidant effects. Indeed, the impact of aberrant DNA methylation in addition to
modulation of key selenoenzymes, such as gastrointestinal glutathione per-oxidase-2 and

thioredoxin reductase-1, could be important in the cancer chemoprevention *°.

2.3 LYCOPENE

Lycopene (Ly), a non-provitamin A carotenoid, is a potent antioxid-along with the red
pigment of tomatoes *°. Ly is the major active component in tomatoes showing an antioxidant
and anti-inflammatory activity twice as effective as p-carotene and 10-fold more active than
a-tocopherol ’. Lycopene concentrations are known to be high in the prostate gland > and in
human semen *°. It is still under investigation the mechanism by which Ly is sequestered into
prostate tissue and then released into semen and the prostatic interstitial space. A study
suggested that the packaging of Ly into exosomes (the in vitro analogs of prostasomes) for
export resulted in reduced degradation of this carotenoid, and therefore maximized the
effectiveness of delivery to the sites of action ®. The high concentration of Ly in prostatic
tissue is indirectly implicated in the chemoprevention of pathologies, which could affect the
prostate ‘gland-in the ageing male, such as slowing the progression of BPH and reducing the
risk of developing prostatic cancer. In BPH, these actions may be mediated through a variety
of mechanisms including inhibition of cell growth in normal prostatic tissue and induction of
apoptosis in hyperplastic prostatic epithelial cells ®*. A number of mechanisms of action are
implicated in the ability of Ly to prevent the development and progression of prostate cancer,

61

thus including reduction of oxidative DNA damage in prostatic tissue °°, initiating

upregulation of gap-junction proteins (e.g. Connexin 43) to enable improved intercellular

2

communications, and a reduction of local androgen signaling ®%. It was shown that



Downloaded by [Laurentian University] at 12:10 30 May 2016

testosterone levels in CMO-I knockout mice are dependent on the interaction of the
expression of carotenoid cleavage enzymes and the dietary levels of Ly and, in turn, an
increased production of lycopenoids in tissue could reduce prostate cancer risk .

Table 1 lists the effects of Ly on prostate. Evidence suggests that a high intake of dietary Ly
is associated with a lower risk of prostate cancer (including limiting tumor growth) and cell
proliferation ®. The underlying mechanism could be inhibition of 5-o reductase and
interleukin-6 signaling, as shown in benign prostate tissue of rats ®. Several evidences
indicate that Ly exhibits diverse functions, such as anti-oxidant activity ®, anti-metastasis ®,
anti-angiogenesis ®, anti-inflammatory ability ® and anticancer ®. Epidemiological studies
hint the evidence for the role of Ly as a chemopreventive agent in prostate cancer. A number
of these are observational prospective studies that show some correlation between the level of
tomato or Ly intake and the relative risk reduction. The Health Professionals Follow-Up
Study (47,894 men) showed a strong inverse relationship between the risk of developing

prostate cancer and increased consumption of a tomato-enriched diet ”.

2.4 COMBINATION OF SERENOA REPENS, SELENIUM and LYCOPENE

SeR is often combined with other essential trace element, such as Se and the carotenoid Ly, in
order to increase .its therapeutic activity in BPH. It has been demonstrated in a BOO
experimental' model that a combination of SeR, Se, and Ly is more effective than SeR alone in
reducing -prostate inflammatory burden, growth factor expression, oxidative stress and

histological features ™

. A suitable rodent model to investigate BPH is achieved via
testosterone administration in rats. Prostate enlargement induced by testosterone has been
used to assess the effects of potential treatments for BPH, since it reproduces adequately the
main features of human BPH, including functional and histological changes. It has been

suggested a prominent growth of prostate and an increase in its weight following testosterone

administration, showing the typical histological features of BPH 2. The combination Se-Ly-
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SeR was more effective than SeR alone in preventing BPH and inhibited growth by 83%,
hinting that Se and Ly at pharmacological doses further increase SeR efficacy in BPH.
Prostate growth inhibition by Se-Ly-SeR was likely stimulated via both a caspase-dependent
signal (through caspase-9) and an independent mechanism involving the pro-apoptotic Bax
and the anti-apoptotic Bcl-2 gene . Previous findings supported the anti-inflammatory role
of Se-Ly-SeR combination in the bladder-obstruction model, in which a significant reduction
of inflammatory infiltrate and tumor necrosis factor-o,, an important BPH- inflammatory
marker was found ™. Inflammation growth factors and cytokines play a key role in regulating
the normal, hyperplastic and malignant prostatic epithelium. Furthermore, prostatic cells are
able to secrete inflammatory mediators and auto-stimulate. their own growth. During
testosterone-dependent prostate growth, there is an over-expression of the Epidermal Growth
Factor (EGF) that was prevented by treatment with Se-Ly-SeR combination. EGF plays a
fundamental role in tumorigenesis of the prostate gland ™ through activation of intracellular-
signaling cascades that lead to activation of downstream pathways, cell proliferation,
migration, adhesion, anti-apoptosis, angiogenesis, and metastasis "°>. EGF and its receptor
EGFR over-expression in-prostate cancer is associated with a more aggressive clinical
scenario '®. Furthermore; EGFR inhibition has been reported to decrease Bcl-2 expression and
to highly increase Bax expression ’’. Vascular endothelial growth factor (VEGF) plays a key
role among the growth factors involved in BPH and cancer development. VEGF, frequently
named vascular permeability factor, enhances vascular leakage, which in turn contributes to
tumor development and metastasis '®. VEGF has been observed in BPH stromal cells and in
prostate cancer epithelial cells, where it plays an important role in tumor growth through
angiogenesis '°. The complex mechanism of apoptosis is an interesting target for the
treatment of BPH. Inhibitor of apoptosis proteins (IAPs) modulates apoptosis directly

inhibiting caspases *°.
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3 EFFICACY

Saw palmetto has been widely used for treating BPH/LUTS ?°. Two Italian studies on patients
with BPH/LUTS have shown that saw palmetto (320 mg/day for 30 days) was effective in
reducing prostate size and urinary frequency ®. An Iranian study reported that saw palmetto’s
effectiveness was similar to tamsulosin’s and in combination to nettle produced similar
effects to finasteride, but with a lower rate of treatment-related side effects %. Several studies

documented the efficacy of saw palmetto in ameliorating dysuria in men.affected with

BPH . Boyle et al. 3 reported positive effects of Permixon® (Pierre Fabre Pharma, Castres,
Midi-Pyrénées, France), a lipido-sterolic extract of saw palmetto, -in-improving maximum

urine flow-rate and reducing nocturia compared to placebo. Wilt et al. % tested some saw
palmetto preparations (eg, Permixon®, Prostagutt® [Dr. Willmar Schwabe GmbH, Karlsruhe,

Germany], Prostavigol® [Harras Pharma Curarina Arzneimittel GmbH, Munchen, Germany],
etc.) and found positive effects on LUTS and flow parameters.

85
l.

On the contrary, a review carried out by Tacklind et a reported that saw palmetto did not

improve prostate size or urinary flow. The difference may be the consequence of two long-

29, 86

term trials , With a minimum-12-month trial duration, which was extensively discussed by

the Authors. Barry et al. conducted a double-blind, multi-center, placebo-controlled

randomized clinical trial

. More than 350 men were randomized to receive 1, 2, and then 3
pills (320 mg/d) containing a standardized saw palmetto fruit extract with dose escalations at
24 'and 48 weeks, or an identical number of placebo pills similarly escalated. After 72 weeks
the, American Urological Association Symptom Index (AUASI) score decreased a mean of
2.20 points with saw palmetto extract and 2.99 points with placebo, a group mean difference
of 0.79 points favoring placebo (p=0.91). In addition, the analysis of dose response also

showed no greater improvement with saw palmetto extract vs. placebo at any dose level. Saw

palmetto extract was no better than placebo for participants’ global assessments of
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improvement and satisfaction at the end of the study and the quality of life item from the
International Prostate Symptom Score (IPSS) . In a double-blind trial conducted by Bent at
al. 2°, the authors assigned in an random fashion 225 men over the age of 49 years who had
moderate-to-severe LUTS/BPH to one year of treatment with saw palmetto extract (160 mg
twice a day) or placebo. There was no significant difference between the saw palmetto and
placebo groups in the change in AUASI scores (mean difference, 0.04 point; 95%Cl, -0.93 to
1.01), maximal urinary flow rate (mean difference, 0.43 ml per minute; 95%ClI, -0.52 to
1.38), prostate size, residual volume after voiding, quality of life, or serum prostate-specific
antigen levels during the one-year study %, A systematic review carried out by MacDonald et
al. reported that the high-quality long-term trials found saw palmetto therapy not superior to
placebo in reducing LUTS, even at escalating doses ¥'.

Carraro et al conducted a 6-month double-blind randomized equivalence study that compared
the effects of Serenoa repens (320 mg Permixon) with those of a 5ARI (5 mg finasteride) in
1,098 men with moderate BPH using the IPSS as the primary end-point®®. Both Permixon and
finasteride decreased the IPSS (-37% and -39%, respectively), improved quality of life (by 38
and 41%), and increased peak urinary flow rate (+25% and +30%, P = 0.035), with no
statistical difference in the percent of responders with a 3 ml/sec improvement. Finasteride
markedly decreased  prostate volume (-18%) and serum PSA levels (-41%); Permixon
improved symptoms with little effect on volume (-6%) and no change in PSA levels.
Permixon fared better than finasteride in a sexual function questionnaire and gave rise to less
complaints of decreased libido and impotence®.

Sinescu et al reported a study evalueting the long-term efficacy of treatment with extract
of Serenoa repens (Prostamol Uno) in patients with BPH/LUTS®. One-hundred-twenty
patients with mild or moderate LUTS induced by BPH, maximal urinary flow Qmax <15 ml
with a voided volume e150 ml, PSA <4 ng/ml, and residual urinary volume <150 ml were

treated daily for 24 months with one capsule of 320 mg ethanolic extract of Serenoa repens.
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Statistically significant improvements in the IPSS (5.5 points), quality of life (QoL; 1.8
points), Q(max) (5.6 ml/s), International Index of Erectile Function (IIEF; 6.4 points) and
reduction in residual urinary volume were observed during the study period. The mean
prostate volume at 24 months was 36 ml, compared to 39.8 ml at baseline. The Authors
concluded that long-term treatment with 320 mg ethanolic extract of Serenoa repens proved to
be efficient in reducing urinary obstruction, improving symptomatology and QoL of BPH
patients™.

Pytel et al conducted an open study assessing the efficacy and tolerability of Permixon 160
mg twice daily administered for 2 years®. One hundred fifty-five men with clinically
diagnosed BPH and complaints of prostatic symptoms were enrolled in the study. At 6, 12,
18, and 24 months, the IPSS, quality of life, and sexual function score were recorded, and
urodynamics and biologic values were measured. IPSS and quality of life improved
significantly from baseline at each evaluation time point. At the end of the study and at each
evaluation, maximum urinary flow also improved significantly. Prostate size decreased.
Sexual function remained stable during the first year of treatment and significantly improved
(P =.001) during the second year. Prostate-specific antigen was not affected, and no changes
in plasma hormone levels were observed. Improvements in efficacy parameters began at 6
months and were maintained up to 24 months®.

Morgia et al. ** conducted the PROCOMB trial, a randomized double-blinded, double-dummy
multicenter study of 225 patients with an age of 55-80 years old. Participants were randomly-
assigned-to Se-Ly-SeR, tamsulosin 0.4mg, and Se-Ly-SeR + tamsulosin 0.4mg. The decrease
for combination therapy was significantly greater vs. Se-Ly-SeR (p<0.05) and tamsulosin
0.4mg (p<0.01) for IPSS, respectively, and vs. Se-Ly-SeR (p<0.01) for PVR from baseline to
6 months. A greater decrease in IPSS was observed for the combination group versus Se-Ly-
SeR (p<0.01) and increase in maximal urinary flow-rate vs. tamsulosin 0.4mg (p<0.01), from

6 months to 12 months. At 12 months assessment, the changes of IPSS and maximal urinary
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flow-rate were greater for the combination group vs. both monotherapies (all p<0.05). The
proportions of men with a decrease of at least three points (all p<0.05) and decrease of 25%
for IPSS (all p<0.01) were greater for the combination group. Se-Ly-SeR in combination with
tamsulosin therapy emerged to be more effective than single therapies in improving IPSS and
increasing maximal urinary flow-rate in patients affected by LUTS/BPH .

The efficacy of Se-Ly-SeR (Profluss®) versus SeR alone was evaluated in patients suffering
from category Illa chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) %2, Over 100
patients with Il1la CP/CPPS were randomized into two groups, each to receive SeR alone or in
combination for 8 weeks. Mean National Institutes of Health-Chronic-Prostatitis Symptom
Index (NIH-CPSI) score decreased significantly in both. groups. The decrease in the
combination group was -51.64% while in the SeR alone group was -26.06%. IPSS improved
significantly (p<0.001) in both groups, but more in-the-combination group. Maximum peak
flow rate improved more in patients administered with Se-Ly-SeR .

Morgia et al. conducted a prospective study to evaluate the efficacy of Profluss® (Se-Ly-SeR)
on prostatic chronic inflammation  (PCI). They enrolled over 150 men affected by
BOO/LUTS, submitted to 12-core prostate biopsy for suspected prostate cancer along with 2
more cores collected for PCI evaluation ®. First group consisted of 108 individuals, with
histological diagnosis of PCI associated with BPH and high-grade PIN and/or ASAP (atypical
small acinar proliferaton), * randomly assigned to 1:1 ratio to daily Profluss® (group 1) for 6
months or-to control group (group Ic). Second group consisted of 60 men, with histologically-
proven-BPH, randomly assigned to 1:1 ratio to daily Profluss® in combination with -
blockers treatment (group 1) for 3 consecutive months or to control group (group llc). After 6
months group | underwent a 24-core prostate re-biopsy with 2 more cores for PCI assessment;
similarly, after 3 months group Il underwent 2-core prostate biopsy for PCI analysis. At
follow-up there were statistical significant reductions of extension and grading of

inflammation, mean values of CD20, CD3, CD68, and mean PSA value in group | compared
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to Ic, while extension and grading of inflammation were inferior tough not statistically
significant in group 11 as compared with Ilc. A statistically significant reduction in the density
of CD20, CD3, CD68, CD8 was demonstrated in group 1l compared to control Ilc. Thus, Se-
Ly-SeR may have an anti-inflammatory activity that could be of interest in the treatment of

PCI in BPH and/or PIN/ASAP patients .

4 SAFETY

Herbal medicinal products available on the market vary in contents and concentration of their
active ingredients. The geographical source of the plant, the time-of harvest, plant parts used,
type of extract (aqueous, alcoholic, glycerine) as well as delivery forms are key factors in
determining fluctuations in the concentration of the active compound®. Therefore,
considerable differences can be registered in the results of clinical trials of heterogeneous
products even when the same botanical species are used®™. Several randomized controlled
trials (RCTs) reported adverse events from Serenoa repens preparations®; 14 of these were
placebo-controlled, the remaining 12 studies had active controls of either finasteride,
tamsulosin and alfuzosin-or no treatment controls. The 14 placebo controlled trials reported
the following adverse events: headache, diarrhoea and other gastrointestinal disorders,
fatigue, nausea, vomiting and vertigo, cardiovascular complaints, common cold,
gastrointestinal bleeding and urinary problems. Stomach upset and diarrhoea were the most
commonly reported symptoms. The adverse events reported in the non-placebo-controlled
studies-were gastralgia, abdominal discomfort, hypertension, decreased libido, impotence,
ejaculation disorder, gastrointestinal disorders, rhinitis, headaches, fatigue, dizziness and skin
disorders®.

No evidence for drug interactions with saw palmetto has been published *. Two clinical
studies demonstrated that saw palmetto had no significant effect on CYP1A2, CYP2D6,

CYP2E1, or CYP3A4 in healthy volunteers °" %. Bent et al. ° reported that the risk of at
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least one serious TEAE did not differ significantly between the saw palmetto and placebo
groups. There were also no significant differences in the mean number of non-serious TEAES
per participant in the saw palmetto and placebo groups or in the change in laboratory values,

including testosterone, PSA, and creatinine levels.

6 EXPERT OPINION
Inflammation has been reported to have a pivotal role in BPH * and SeR has been identified
as a major anti-inflammatory. SeR shows both anti-inflammatory and anti-oedematous

activity 0 %

as well as it reduces the production of cyclooxygenase and 5-lipoxygenase
metabolites *° and inhibits monocyte recruitment and activation during inflammation **. SeR
reduces the proliferative rate and increases the apoptotic rate in the BPH specimens . Se
metabolites have shown anti-cancer effects >* and cancer chemoprevention effects *°. Ly
exhibits diverse functions, such as anti-oxidant ‘activity °°, anti-metastasis ®', anti-
angiogenesis ®, anti-inflammatory ability ® and-anticancer ®. Ly is involved in the reduction

of oxidative DNA damage in prostatic tissue ®

, initiating up-regulation of gap-junction
proteins to improve intercellular communications, and a reduction of local androgen

signaling ®. High intake of Ly is associated with a lower risk of prostate cancer and cell

64 65

proliferation >, likely via inhibition of 5-a-reductase and interleukin-6 signaling
Furthermore chronic inflammation is associated with higher prostate volumes, higher PSA
values and most importantly higher risk of acute urinary retention (5.6% vs 0%, < 0.05) .
The presence of chronic inflammation is associated with lesser efficacy of medical therapy
and the combination Se-Ly-SeR is a pivotal agent to best target LUTS in patient with chronic
prostatic inflammation.

SeR efficacy in treating BPH/LUTS has been found in several studies. Two Italian studies

demonstrated that SeR was effective in reducing prostate size and urinary frequency ®. An

Iranian study showed that SeR’s effectiveness was comparable to tamsulosin’s . Several non
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unique studies documented the efficacy of SeR in ameliorating dysuria ®. Boyle et al. ®
reported positive effects of SeR in improving maximum urine flow-rate and reducing nocturia

compared to placebo. Wilt et al.

tested some SeR preparations and found positive effects on
LUTS and flow parameters. Overall, despite great amount of preclinical and clinical research
done, the use of SeR in BPH/LUTS is not sustained by clear evidence for a therapeutic
efficacy ®. Important methodological bias of the studies conducted so far are likely to be
connected with the diverging evidence available up to now. Larger randomized placebo
controlled studies are needed to further asses the efficacy of SeR in BPH.

In order to increase its therapeutic activity in BPH SeR is often combined with Se and Ly. A
rodent model of BOO showed that a combination of Se, SeR and Ly, is more effective than
SeR alone in reducing inflammation in the prostate "*. 1t was demonstrated in a clinical setting
that Se-Ly-SeR in combination with tamsulosin therapy is more effective than single therapies
in improving IPSS and increasing maximal. urinary flow-rate in patients affected by
LUTS/BPH . The efficacy Se-Ly-SeR versus SeR alone was evaluated CP/CPPS %. IPSS
and Maximum peak flow rate improved more in patients administered with Se-Ly-SeR %. A
prospective study to evaluate the efficacy of Se-Ly-SeR on PCI showed that Se-Ly-SeR may
have an anti-inflammatory activity that could be of interest in the treatment of PCI in BPH
and/or PIN/ASAP patients *. The combination SeR-Se-Ly, along with an increased efficacy,
allows a patient-treatment tailoring in the every day clinical practice, especially when
combined with-alpha-blockers.

Phytotherapeutic products vary in contents and concentration of their active compounds. This
heterogeneity could affect the results of clinical trials of dissimilar products even when the
same plant species are used®™. Several randomized controlled trials (RCTs) reported the
following adverse events from Serenoa repens preparations®: headache, diarrhoea and other

gastrointestinal disorders, fatigue, nausea, vomiting and vertigo, cardiovascular complaints,
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common cold, gastrointestinal bleeding and urinary problems. Gastrointestinal complaints

were the most commonly reported symptoms.

Currently large randomized studies are not available to evaluate the efficacy of SeR in BPH.

Methodological bias of the studies conducted so far lead to diverging evidence. There is need

for larger randomized placebo controlled studies to better assess SeR+Se+Ly, but current data

hint higher efficacy of of SeR+Se+Ly compared to SeR alone.

HIGHLIGHTS BOX

Phytotherapeutic agents, including Serenoa Repens (SeR), have shown to have a role
in ameliorating BPH/LUTS alone or in combination-of other elements like Selenium
(Se) and Lycopene (Ly).

SeR is effective in reducing prostate size, urinary frequency, dysuria, nocturia and in
improving maximum urine flow-rate.

SeR+Se+Ly (Profluss®) in combination with tamsulosin is more effective than single
therapies in improving IPSS and increasing maximal urinary flow-rate in patients
affected by LUTS/BPH.

Methodological bias of the studies conducted so far lead to diverging evidence.
Thereis need for larger randomized placebo controlled studies to better assess

SeR+Se+Ly.
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Serenoa Repens,

Targets on Serenoa Repens Selenium Lycopene Lycopene, Selenium
Prostate Association
oladrenergic Bﬁlﬁg:ﬂc none none Possible effect due to
receptors o 9 Serenoa Repens
receptors
Muscarinic Anti-muscarinic Possible effect due to
L none none
receptors activity Serenoa Repens
Inhibition of 5a.- Inhibition of enzyme
Enzyme
5a-reductase A none reductase plus 5a-reductase
Inhibition - . . .
signalling signalling
Oxidative Antioxidant Antioxidant Antioxidant Increased antioxidant
stress activity activity activity activity
. Antiinflammatory- | Antiinflammatory | Antiinflammatory | Increased reduction of
Inflammation . 4 b -
effects activity effects inflammation
Cell Enhanced anti-

proliferation

Inhibition

Inhibition

Inhibition

proliferative effects

Table 1 - Effects of Serenoa Repens, Lycopene and Selenium Either Alone Or in Association,

on Prostate Gland
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MORGIA et al (88) Median change from baselin (range)

MORGIA et al (89) Percent change

from baseline

BENT et al (27) Median change from baseline

BOYLE et al (85) Median change from baseline

BERRY et al( 86) Median change
from baseline (range)

Measure Serenoa repens, Tamsulosin Serenoa repens, Serenoa repens, Serenoa Saw Placebo Difference Permixon Placebo Difference Saw Placebo
repens Palmetto between between Palmetto
Groups Groups
Iycopene and Iycopene and selenio Iycopene and
selenium (PROFLUSS®)+ selenium
(PROFLUSS®) (PROFLUSS®)
Tamsulosin
AUASI 068 = 072 - * 0.04 (093 10 220 299 (4381,
score 0.35 035 1.01) (-3.04, -2.17)
~0.36)
IPss -3.0(-13103.0) -3.0(-20t0 8.0) -4.0 (-17 0 5.0) -50.32% -10.88% -0.22+0.52 -441% 0.389 +0.302
057
Peak 20(-53;11) 20(-8;15) 2.3(-3,13) +10.59% +0.68% 0.42 «x[ 001 % 0.43 (-0.52 to 1.00+0.49 1254048 0.592 +0.396 ~0.18 —0.79 (-1.58,
urinary flow 034 1.38) (~1:07,0.70) 0)
rate (ml/sec)
Residual -10.0 (-70; 90) -30.0 (-100; 80) -34.5 (-112; 100) 1410 e+ % 1862 + % -4.51 (-24.44 4.78 117 (-33.00,
volume 724 714 1015.42) (-30.00, 34.00)
after 52.00)
voiding (ml)
15 (-14; 20) 10 (-16, 12) 25 (15, 20) 376 x| 498 122 (39010
volume (ml) 096 147)
PSA level 0 (-1.40; 2.20) -0.09 (-2.5; 3.13) -0.16 (-1.74; 2.55) -26.81% -7.11% 0.32 (-0.08, 0.19 (-0.53,
(ng/ml) 0.73) 0.14)
Nocturia 0.36£007 056+ 0.1860.077 ~0.36 ~0.15 (044,
013 (-0.72,0) 0.13)
BPH Impact -0.81 ~1.23 (-1.60,
Index (-1.16. ~0.87)
~0.46)
AUASI 034 —0.49 (~0.67,
QoL (-0.52, ~0.31)
—0.16)
PSS QoL 1(-4,9) 1(5,2) 1(5,3)
I1EF erectile 0.3 (-19.0t0 8.0) 0.2(-5.0t04.0) 0.7 (-4.0t011.0) —0.52 —1.06 (-2.11,
scale (-1.63,0.59) ~0.02)
EiQ 0.22(30t01.0) -0.27 (2010 -0.36 (-2.010 2.0)
3.0)
Sexual 006 % 007 - % 0.13 (04010
function 0.10 0.10 0.14)
(O’Leary
scale)
NIH-CPSI -51.64% -26.06%
Urine white -73.:36% -6.28%
cell count

Table 2 — Summary of main cited studies
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BOX

Message for the clinic

Serenoa Repens is a phytotherapeutic
agent ameliorating BPH/LUTS. Patients
bothered by prostatic inflammation and
prostatis most benefit from Serenoa

Repens+Lycopene+Selenium.

combination of
Repens+Lycopene+Selenium
alpha-blocker is an effective
target BPH/LUTS.

The
Serenoa
and an

option to






