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Background: Chronic prostatitis/chronic
pelvic pain syndrome (CP/CPPS) is a com-

plex condition, characterized by uncertain etiology and by
limited response to therapy. The definition of CP/CPPS
includes genitourinary pain with or without voiding symptoms
in the absence of uropathogenic bacteria, as detected by stan-
dard microbiological methods, or another identifiable cause
such as malignancy. The efficacy of various medical therapies,
has been evaluated in clinical studies, but evidence is lacking
or conflicting. We compared Serenoa Repens in monotherapy
versus Palmitoylethanolamide (PEA) in combination with
Alpha-lipoic acid (ALA) and evaluated the efficacy of these
treatments in patients with CP/CPPS. 
Methods: We conducted a randomized, single-blind trial. 
44 patients diagnosed with CP/CPPS (mean age 41.32 ± 1.686
years) were randomly assigned to treatment with
Palmitoylethanolamide 300 mg plus Alpha-lipoic acid 300 mg
(Peanase®), or Serenoa Repens at 320 mg. Three question-
naires (NIH-CPSI, IPSS and IIEF5) were administered at
baseline and after 12 weeks of treatment in each group. 
Results: 12 week treatment with Peanase significantly
improved the IPSS score compared to the same period of
treatment with Serenoa Repens, and significantly reduced
NIH-CPSI score. Similar results were observed in the different
NIH-CPSI subscores break down. However, the same treat-
ment did not result in significant improvement of the IIEF5
score. Both treatments did not produce undesired effects. 
Conclusions: The present results document the efficacy of an
association of Palmitoylethanolamide (PEA) and Alpha-lipoic
acid (ALA) administered for 12 weeks for treating patients
with CP/CPPS, compared with Serenoa Repens monotherapy.
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ological methods, or another identifiable cause such as
malignancy. CP/CPPS is a highly prevalent condition
affecting males of a wide age range, and can significantly
impair the quality of life (QoL) and the social functioning
of patients. Lifetime CP/CPPS prevalence is 2% to 10%.
Many etiologies and mechanisms for CP/CPPS pathogen-
esis have been proposed, including infection, detrusor-
sphincter dysfunction, immunological dysfunction, inter-
stitial cystitis, and neuropathic pain. CP/CPPS is charac-
terized by a wide spectrum of symptoms, including
chronic or persistent pain in the pelvic region, irritative
and obstructive voiding symptoms, ejaculatory pain, sex-
ual dysfunction, depression and psycho-social maladjust-
ment amongst others. The CP/CPP mechanisms involve
ongoing acute pain mechanisms (such as those associated
with inflammation or infection) and chronic pain mecha-
nisms (such as central sensitization or visceral hyperalge-
sia) (1). The efficacy of various medical therapies, such as
antibiotics, alpha-adrenergic blockers, anti-inflammatory
agents, hormonal therapies, and phytotherapies, has been
evaluated in clinical studies of CPPS. However, evidence
is lacking or conflicting. Phytotherapeutics are a note-
worthy option due to their generally minimal side-effects;
however, few have been subjected to scientific scrutiny
and prospective controlled clinical trials. 
It has been hypothesized that the etiological determi-
nants of CP/CPPS are likely to trigger tissue and cellular
responses that include inflammation and the upregula-
tion of cytokine expression and release. Inflammatory
injury may damage tissue components such as nerves
and blood vessels, in turn causing pain that may produce
contraction of pelvic smooth and skeletal muscles, final-
ly leading to lower urinary tract symptoms, ejaculatory
pain and pain in other regions, including the lower back
and abdomen. Prolonged pain may lead to neurogenic
inflammation and peripheral and central sensitization. 

PATIENTS AND METHODS
CP/CPPS is treated by means of different protocols. 
We compared Serenoa Repens in monotherapy versus
Palmitoylethanolamide (PEA) in combination with
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INTRODUCTION
Chronic prostatitis/chronic pelvic pain syndrome
(CP/CPPS) is a complex condition, characterized by
uncertain etiology and by limited response to therapy.
The definition of CP/CPPS includes genitourinary pain
with or without voiding symptoms in the absence of
uropathogenic bacteria, as detected by standard microbi-
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Alpha-lipoic acid (ALA) and evaluated the efficacy of
these treatments in patients with CP/CPPS. We conduct-
ed a randomized, single-blind trial of a community pop-
ulation recruited from June 2014 to January 2015. 

Trial design
Men aged between 22 and 61 years, attending our out-
patient urology clinic were invited to participate in the
study. Inclusion criteria were: complaints of chronic
pelvic pain for at least six months; IPSS score higher than
13 at visit 1; pain domain of NIH-CPSI higher than 1 at
visit 1; total PSA lower than 4 ng/ml. Patients were
included in this study if they exhibited at a first visit
signs and symptoms of category III CP/CPPS, according
to National Institutes of Health (NIH) criteria (NIDDK
Chronic Prostatitis Workshop, 1995). Subjects younger
than 22 and older than 61 years, affected by major
comorbidities, with known anatomical abnormalities of
the urinary tract or with evidence of other urological dis-
eases, and with residual urine volume > 50 ml resulting
from bladder outlet obstruction were excluded. Males
with a reported allergy to the drugs administered during
the trial, who had recently (< 4 weeks) undergone oral or
parenteral treatment or who were currently using pro-
phylactic antibiotic drugs and/or finasteride were also
excluded. All patients positive to tests for Chlamydia tra-
chomatis (Ct), Ureaplasma urealyticum, Neisseria gonor-
rhoeae, herpes viruses (HSV 1/2) and human papillo-
mavirus (HPV) were also excluded.
The severity of the chronic prostatitis symptoms was
scored by means of an Italian validated version of the
NIH Chronic Prostatitis Symptom Index (NIH-CPSI),
addressing pain and voiding symptoms, and the impact
of the disease on patients' quality of life (QoL). The
International Index of Erectile Function (IIEF) question-
naire was adopted to assess the erectile function of
patients. Mild to severe erectile dysfunction (ED) was
defined as the sum of the scores for IIEF questions 1-5
and 15, which in total were inferior to 26. The IPSS is a
validated, seven-item questionnaire evaluating LUTS
occurring during the preceding month, with lower
scores indicating less severe LUTS. 
Forty-four patients diagnosed with CPPS were randomly
assigned to treatment with Palmitoylethanolamide 300
mg plus Alpha-lipoic acid 300 mg (Peanase®), two cap-
sules every 24h (group A), or Serenoa Repens at 320 mg,
one capsule every 24h (group B). 
NIH-CPSI, IIEF, and IPSS questionnaires were completed
by each patient prior to and 12 weeks after the treatment.
Mean values of total scores before and following the treat-
ment were compared. At time-point V2 (visit two), after
complete clinical and microbiological assessments,
patients received a full course of pharmacological therapy.
Microbiological eradication of pathogens was assessed
before enrolment. At time-point V3 (visit three), per-
formed 12 weeks after the start of therapy, symptoms were
assessed again with questionnaires. Data are presented as
means ± standard error. Changes from baseline within
each group were assessed through one-way analysis of
variance (one-way ANOVA), followed by a Bonferroni test
(Bonferroni's multiple comparison test). Statistical signifi-
cance was assessed at a p value < 0.05. The full analysis set

included patients who received 84 doses of the study
drugs. It was estimated that 22 patients per treatment
group were required to demonstrate efficacy in terms of
symptoms score changes from baseline. The safety analy-
sis consisted of all randomised subjects who took one dose
or more of study medication. 

RESULTS
In this study 44 patients were enrolled and randomised
into two groups (mean age 41.32 ± 1.686 years). Among
them, 22 received Peanase® (palmitoylethanolamide plus
alpha-lipoic acid), group A, and 22 received Serenoa
Repens, group B. The treatment arms were comparable for
all variables at the enrollment and randomisation visits. 
Three questionnaires (NIH-CPSI, IPSS and IIEF5 scores)
were administered at baseline and after 12 weeks of
treatment in each group. 
Data indicate that 12 week treatment with Peanase sig-
nificantly improved the IPSS score compared to the same
period of treatment with Serenoa Repens (Figure 1). 
However, the same treatment did not result in significant
improvement of the second score analysed, the IIEF5
(Figire 2). 
Finally, the 12-week treatment with Peanase was able to
significantly reduce NIH-CPSI score. Similar results were
observed in the different NIH-CPSI subscores break
down. On the other hand, statistical of data from
patients treated with Serenoa Repens did not result in sig-
nificant differences between treated and untreated
patients (Figure 3). 
Both treatments were well tolerated in all the patients
examined, and no significant drug-related side effects
were noticed. 

Figure 1. 
Comparative effects of 12-week treatments with either
the combination á-lipoic acid-palmitoylethanolamide or
the extract from S. Repens on the IPSS score for
evaluation of urinary symptoms in patients with chronic
prostatitis. Vertical bars are means ± SE; *p < 0.05 vs. 
S. Repens (one way analysis of variance, followed by the
Bonferroni’s multiple comparison test). 
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DISCUSSION
The most recent NIH classification of prostatitis adopted
in 1995 includes several clinical entities, such as acute
and chronic bacterial infections, CPPS, and asympto-
matic inflammation of the prostate. The most common

type of prostatitis is category III, also known as CP/CPPS.
The current NIH definition of CP/CPPS includes geni-
tourinary pain with or without voiding symptoms in the
absence of uropathogenic bacteria, as detected by stan-
dard microbiological methods, or another identifiable
cause such as malignancy. The efficacy of various med-
ical therapies, such as antibiotics, alpha-adrenergic
blockers, anti-inflammatory agents, hormonal therapies,
and phytotherapies, has been evaluated clinically and is
however a matter of debate. 
In this short study we demonstrate that the combination
of alpha-lipoic acid with palmitoylethanolamide improves
significantly parameters related to prostate function in
course of inflammatory processes. 
Alpha-lipoic acid (ALA), or 1,2-dithiolane-3-pentanoic
acid, is a natural-occurring co-factor for vital metabolic
multienzyme complexes, including pyruvate dehydroge-
nase and glycine decarboxylase. ALA is absorbed from the
diet, and it is readily converted to its reduced form, dihy-
drolipoic acid, in mammalian cells. ALA acts as a redox
regulator of thiolcointaining proteins and is effective in
the treatment of several pathologic conditions including
diabetes, neurodegeneration, radiation injury, and malig-
nancy (2). Growing evidence shows that orally supplied
ALA may not be used as a metabolic cofactor, but instead
elicits a unique set of biochemical activities with potential
pharmacotherapeutic value against a host of pathophysi-
ologic insults. ALA has been described as a potent bio-
logical antioxidant, and has been implicated as a modula-
tor of various inflammatory signalling pathways (3-4).
This impressive array of cellular and molecular functions
has gained considerable interest among the public and
the research community for the use of ALA both as a
nutritive supplement and as a pharmacotherapy. 
The chemical reactivity of ALA is mainly conferred by its
dithiolane ring. The oxidized (ALA) and reduced (DHLA)
forms create a potent redox couple that has a standard
reduction potential of -0.32 V. This makes DHLA one of
the most potent naturally occurring antioxidants (5). In
fact, there is evidence that both ALA and DHLA are capa-
ble of scavenging a variety of reactive oxygen species. In
addition to being direct reactive oxygen species scav-
engers, both ALA and DHLA chelate redox-active metals
in vitro and in vivo. The oxidized and reduced forms bind
a number of metal ions, but with different properties
depending on the metal chelated. These results imply,
but do not yet prove, that ALA supplementation may
modulate the labile pool of redox active transition metals,
without causing metal depletion. 
There is growing evidence that ALA may act indirectly to
maintain cellular antioxidant status by either inducing
the uptake or enhancing the synthesis of endogenous
low molecular weight antioxidants or antioxidant
enzymes. For instance, reports show that ALA increases
intracellular ascorbate levels. In concert with improving
ascorbate status, LA markedly increases intracellular glu-
tathione (GSH), an abundant natural thiol antioxidant
and co-substrate for detoxification enzymes, in a variety
of cell types and tissues (6-7). 
Several clinical trials have been conducted to measure
the efficacy of racemic ALA in decreasing symptoms of
diabetic polyneuropathies; these are the “alpha-lipoic acid
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Figure 2. 
Comparative effects of 12-week treatments with either the
combination á-lipoic acid-palmitoylethanolamide or the
extract from S. Repens on the IIEF5 score for evaluation
of erectile function in patients with chronic prostatitis.
Vertical bars are means ± SE; significance was set for a
*p < 0.05 (one way analysis of variance, followed by the
Bonferroni’s multiple comparison test). 

Figure 3. 
Comparative effects of 12-week treatments with either
the combination á-lipoic acid-palmitoylethanolamide or
the extract from S. Repens on the NIH-CPSI score for
evaluation of pain, urinary discomfort and relative quality
of life in patients with chronic prostatitis. Vertical bars are
means ± SE; *p < 0.05 vs. time zero of the combination
(one way analysis of variance, followed by the
Bonferroni’s multiple comparison test).
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in diabetic neuropathy” (ALADIN) trials and the “symptoms
of diabetic polyneuropathy” (SYDNEY) trials. ALA was
given orally, intravenously, or i.v. with oral follow-up.
However, some additional studies have found that oral
ALA is very effective. For example, the oral pilot (ORPIL)
study showed a reduction in diabetic polyneuropathic
symptoms after three weeks with 600 mg ALA t.i.d. (8)
While the first SYDNEY trial used i.v. LA (9), the SYD-
NEY II study used oral LA at 600, 1200, or 1800 mg q.d.
for 5 weeks (10); consequently, both studies showed sig-
nificant improvements in neuropathic endpoints. 
ALA has also been studied for its antioxidant properties in
cytokine-induced inflammation; it is also widely known
as an inhibitor of NF-kappaB (11). Results show that ALA
lowers expression of vascular cell adhesion molecule-1
(VCAM-1) and endothelial adhesion of human mono-
cytes, and inhibits NF-kappaB-dependent expression of
metalloproteinase-9 in vitro (12-13). Similarly, ALA (25-
100 ìg/ml = 122-486 ìM) prevents the upregulation of
intercellular adhesion molecule-1 (ICAM-1) and vascular
cell adhesion molecule-1 (VCAM-1) in spinal cords and
in TNF-alpha stimulated cultured brain endothelial cells
(14). To date, the anti-inflammatory properties of ALA
have rarely been investigated in humans. The ISLAND
trial showed a 15% significant decrease in serum inter-
leukin-6 levels following 4 weeks of supplementation
with ALA (300 mg/day) (15). 
Although some important aspects of ALA’s mechanism of
action in vivo are yet to be uncovered, it is apparent that
oral ALA supplements are clinically effective in mitigat-
ing chronic inflammatory conditions, as well as improv-
ing or maintaining antioxidant/detoxification defenses
that otherwise decline with age. 
Among molecules able to modify the course of chronic
pain in adults, palmitoylethanolamide (PEA) seems to
deserve interest. PEA is an endogenous Nacylethanolamine
produced on demand to promote the resolution of neu-
roinflammation and pain (16). PEA administration seems
able to control reactivity of tissue peripheral mast cells
located in close proximity to nerve terminals and within
the endoneural microenvironment, thereby normalizing
the sensitivity and function of primary somatosensory
peripheral neurons (17). 
Furthermore, PEA act on spinal/supraspinal nonneuronal
cells (microglia, resident or infiltrating mast cells, astro-
cytes) to counteract neuroinflammation and normalize
the activity of second- and third-order somatosensory
neurons (18, 19). 
Clinical studies demonstrate the efficacy of PEA in
reducing chronic and neuropathic pain associated with
various pathological conditions. A remarkable pharma-
cological feature of PEA is that its addition to ongoing
standard therapies for chronic or neuropathic pain in
patients with unsatisfactory management of pain relief
allows a significant reduction of non-steroidal anti-
inflammatory drug use (20). 
In the present study, a significant reduction of the total
NIH-CPSI score was achieved in the group of patients
subjected to combination therapy (ALA plus PEA) for a
period of 12 weeks. Notably, this improvement in NIH-
CPSI score was not seen in the group of patients treated
with Serenoa Repens. The same observation comes from

the evaluation of IIEF score in both arms. Patient treated
with ALA plus PEA showed a significant improvement in
erectile function, not seen in the arm treated with
Serenoa Repens. 
This study clearly has limitations. The small number of
subjects may not be representative of the general popu-
lation with CP/CPPS. The absence of a placebo arm may
be considered a limitation in terms of efficacy evaluation
of administered treatments, anyway our aim was a direct
comparison between a new therapeutic option for
CP/CPPS and a traditional treatment strategy, rather than
an absolute measurement of efficacy. Furthermore, a sig-
nificant psychological component is well described in
patients with CP/CPPS symptoms, and a comparable
placebo effect can be assumed in all patients taking drugs
to treat this kind of symptoms. More extensive studies to
assess these parameters will enhance our understanding
of the mechanism of action of ALA plus PEA in patients
with CP/CPPS. 
In conclusion, given the aforementioned limitations, the
present results document the efficacy of an association of
Palmitoylethanolamide (PEA) and Alpha-lipoic acid (ALA)
administered for 12 weeks for treating patients with
CP/CPPS, compared with Serenoa Repens monotherapy.
The treatment did not produce undesired effects.
However, additional long term and thorough clinical stud-
ies are needed to better explain the mechanisms of its neu-
roprotective effects and to further investigate the efficacy
of its supplementation. 
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