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ABSTRACT

Permixon®, the lipidosterolic extract of Serenoa repens, is widely used for the
treatment of symptoms associated with benign prostatic hyperplasia (BPH). This
open study assessed 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 International Prostate Symptom Score (I-PSS),
quality of life, and sexual function score were recorded, and urodynamics and bio-
logic values were measured. Adverse events were recorded every 3 months. 
I-PSS 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 sta-
ble during the first year of treatment and significantly improved (P = .001) during
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the second year. Prostate-specific antigen was not affected, and no changes in plasma hor-
mone levels were observed. Nine patients reported 10 adverse events, none related to treat-
ment. Improvements in efficacy parameters began at 6 months and were maintained up to 
24 months. These data demonstrate the long-term efficacy and tolerability of Permixon and
support its use as a first-line medical therapy for uncomplicated symptomatic BPH. 

Keywords: benign prostatic hyperplasia; Serenoa repens; lower urinary tract
symptoms; phytotherapy

INTRODUCTION

The prevalence and incidence of benign prostatic hyperplasia (BPH) increase pro-
gressively with age, reaching 50% by age 50; by age 90, approximately 90% of men
have histologic lesions. About half of affected men eventually experience macro-
scopic enlargement of the gland that in approximately 50% progresses to clinically
symptomatic prostatism requiring treatment.1

Treatment with 5-alpha-reductase inhibitors or alpha-adrenergic-receptor block-
ers relieves symptoms or helps to postpone surgery,2-4 although both classes induce
undesirable side effects, including deterioration of sexual function and postural
hypotension.4-7

Plant extracts afford symptomatic relief in BPH and are well tolerated.8-10 The
most extensively investigated extract of Serenoa repens, a widely used phytothera-
peutic agent for the treatment of BPH, is a lipidosterolic extract (Permixon®*) avail-
able in more than 60 countries. 

In addition to antiproliferative activity,11 noncompetitive inhibition of 5-alpha-
reductase types 1 and 212,13 and inflammatory mediators has been demonstrated for
Permixon.

A recent meta-analysis14 of clinical studies has demonstrated the superior efficacy
of Permixon to placebo. In comparative studies, Permixon was equivalent to the 
5-alpha-reductase inhibitor finasteride6 and to the most commonly used alpha 
blocker, tamsulosin.15 For uncomplicated BPH, Permixon was described as a first-line
treatment, alleviating symptoms without causing sexual or cardiovascular dysfunc-
tion.16 Up to now, however, no clinical trial had assessed its efficacy and safety beyond
12 months. The present study was designed to extend those evaluations to 24 months. 

PATIENTS AND METHODS

Design

The primary objective of this open, three-center trial was to assess the long-term
clinical efficacy and clinical and biologic safety of Permixon over 2 years. 

This study was carried out in accordance with the provisions of the Declaration
of Helsinki and good clinical practice guidelines. The protocol was approved by
local ethics committees, and all patients gave their informed consent to participate.

*Trademark of Pierre Fabre Medicament, France. 
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Study visits occurred every 3 months to ensure close follow-up of patients and good
compliance with Permixon, which was administered as one 160-mg capsule in the
morning and one in the evening for 24 months following a 1-month run-in during
which patients received an identically appearing placebo.

Patients

Eligible patients met the following criteria: age at least 50 years, symptomatic
BPH for more than 6 months, International Prostate Symptom Score (I-PSS) greater
than 6, maximum urinary flow rate (Qmax) between 5 and 15 mL/s, voided volume
between 150 and 400 mL, postvoiding residual urine less than 150 mL, prostate vol-
ume exceeding 25 cm3 on transrectal or abdominal ultrasonography, or both, and a
prostate-specific antigen (PSA) level less than 4 ng/mL.

Reasons for exclusion were any history of bladder-neck or prostate surgery,
prostate or bladder cancer, recurrent urinary tract infections, and use of a drug like-
ly to alter the voiding pattern within the 3 months preceding entry in the study. 

Assessments

Efficacy assessment was based on the evolution from baseline of BPH symptoms
and quality of life. The severity of the symptoms was quantified by means of the
Russian translation of the I-PSS.17 The primary efficacy outcome was the absolute
change from baseline in the I-PSS total score every 6 months. The impact of symp-
toms was assessed every 6 months by the quality-of-life question of the I-PSS.
Urinary flow rates were determined by uroflowmetry before treatment at visit 0 and
at visits 6, 12, 18, and 24. Postvoid residual urine was evaluated after each urody-
namic measurement by suprapubic ultrasonography. Prostate volume was measured
at each center by transrectal ultrasonography through the prolate spheroid method.18

Biologic and clinical safety was determined from all adverse events recorded dur-
ing the study and from a validated questionnaire on male sexual function (MSF-4)
completed by the patient.19

All serious or nonserious adverse events were reported, whether or not they were
considered drug-related, including events possibly associated with an underlying
condition. Adverse events were recorded every 3 months and classified by organ
system and preferred term as defined by the World Health Organization Adverse
Reaction Terminology Convention. Heart rate and blood pressure were also meas-
ured. Biologic safety was assessed by means of the following tests performed at
baseline and every 6 months thereafter: routine blood and chemistry values, plasma
PSA and hormones (testosterone, dihydrotestosterone, alpha-4-androstenedione, 
3-alpha-5-alpha-androstanediol, androstanediol-glucuronide, estradiol, DHEA,
DHEA-sulfate, TeBG, luteinizing hormone). 

Statistical Analysis

The statistical significance level for two-sided tests was alpha = .05. Within-group
analyses were performed as follows: quantitative variables—Wilcoxon or Student’s
paired tests by distribution, with the coherence of the response verified by the corre-
lation test; qualitative variables—MacNemar’s test of difference (post–pretreatment)
or χ2 paired test, with the coherence of the response verified. 
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RESULTS

Patients

Of the 155 patients who entered the study, 14 left before the last visit (3, insuffi-
cient response; 9, patient’s decision; 1, adverse reaction; 1, lost to follow-up).
Twenty-five patients (16%) were excluded from the per-protocol (PP) population for
an absence of efficacy data (1 patient), a prostate volume smaller than 25 cm3

(11 patients), a Qmax less than 5 or more than 15 mL/s (14), and a voided volume less
than 120 or more than 500 mL (6).

One of these 25 patients had already been excluded from the intention-to-treat
(ITT) population because of a failure to evaluate the main efficacy outcome. 

Baseline Characteristics 

The patients were white and ranged in age from 52 to 87 years (mean, 65.3 years).
Most (71%) were nonsmokers, and only 6.5% were heavy smokers. Alcohol con-
sumption was light in 61.9% of patients and nonexistent in 27.7%. 

The mean I-PSS on inclusion was 12.8 (± 3.8), with a quality-of-life score of 3.2 
(± 1.1). Other mean values were Qmax 11.8 mL/s (± 5.3), mean urinary flow 5.8 mL/s
(± 2.4), prostate size 39.7 cm3 (± 16.8), total PSA 2.5 ng/mL (± 1.6), MSF-4 9.6 (± 5.3).
Blood pressure was 136.1 (± 13.4)/81.8 (± 7.8) mm Hg, and heart rate was 72.8 (± 6.6)
beats per minute.

Efficacy 

The I-PSS, the main efficacy criterion, was 12.8 ± 3.8 at baseline (n = 154) and 
12.9 ± 3.9 at study end (n = 141) in the ITT population. Values were similar in the 
PP population. 

The I-PSS decreased progressively over the 24 months of treatment. A statistically
significant improvement was evident from the first evaluation at 6 months (P = .001)
and was maintained and bettered up to 24 months (P = .001) (Table). The absolute
changes corresponded to percent decreases of 31% at 6 months, 38.6% at 12 months,
40.6% at 18 months, and 41.4% at 24 months. 

Those improvements are reflected in the classification of symptoms as “mild,”
“moderate,” or “severe” (Fig 1). Indeed, half of the patients with moderate BPH
symptomatology at enrollment described their symptoms as mild from month 12 of
treatment. Most patients with scores in the severe range at baseline had moderate
symptoms as early as the end of month 6. The percentage of patients with moder-
ately symptomatic BPH decreased progressively during the first year of treatment
and remained unchanged until the end of the trial. A concomitant increase was
noted in the percentage of patients with mild symptoms. 

From the sixth month, 46% to 69% of patients recorded improvements in obstruc-
tive and irritative symptoms (Fig 2).

Relative to baseline, a statistically significant improvement in quality of life was
observed at 6 months (P<.001) and was maintained throughout the 2-year trial 
(see Table). The absolute changes corresponded to percent decreases of 24.6% at 
6 months, 33.1% at 12 months, 36.2% at 18 months, and 40.2% at 24 months. 
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Fig 1. I-PSS for severity of BPH symptoms at each visit in the ITT efficacy 
population (n = 154).
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Fig 2. Percentage of patients with improvement on each I-PSS item 
in the ITT efficacy population (n = 154).
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Urodynamic results showed a significant improvement in Qmax at each assessment
time compared with baseline. After a mean increase exceeding 3 mL/s during the
first year of treatment, values remained higher than baseline until the end of the
study. The absolute changes at the four evaluation timepoints corresponded to per-
cent increases of 34.7%, 27.2%, 7.9%, and 9.5% (see Table). In the PP population, the
observed change from baseline was 2.32 mL/s at 18 months and 2.8 mL/s at 
24 months, compared with 0.9 mL/s and 1.1 mL/s in the ITT population. 

After patients with aberrant values were excluded from the analysis, a statistically
significant (P = 0.006) but clinically irrelevant increase in the voiding volume was seen
at 6 months (see Table).

Prostate volume decreased by 14.6% after 6 months of treatment, and this reduc-
tion was maintained throughout the study (see Table). As demonstrated by the
cumulative response curve, 80% of the patients experienced a decrease in prostate
volume (Fig 3).

Safety

The mean plasma level of PSA did not change significantly from baseline (see
Table). In contrast, the MSF-4 score decreased progressively, corresponding to an
improved sex life, throughout the 2-year trial. The changes were statistically signif-
icant at 18 and 24 months (P<.001).
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Fig 3. Change in prostate volume between visit 0 and visit 24 in the ITT efficacy
population (n = 154).



Ten treatment-emergent events (appeared or worsened during the trial) were
reported by nine patients (5.8% of the overall population). The most frequently cited
adverse events were cardiovascular disorders (4/10). No specific adverse events
were ascribed to Permixon. 

Three adverse events/intercurrent illnesses/serious adverse events in three
patients led to treatment discontinuation, but only one patient dropped out of the
study. No deaths occurred during the trial. 

Plasma hormone levels (testosterone, dihydrotestosterone, estradiol, luteinizing
hormone, androstendione, E2) and vital signs remained unchanged. No clinically
relevant changes from baseline in hematologic or biochemical values were observed
at any timepoint. 

DISCUSSION

This study assessed the long-term efficacy and tolerability of Permixon 160 mg
twice daily in men suffering from lower urinary tract symptoms commonly associ-
ated with BPH. The patients’ clinical and demographic characteristics were compa-
rable to those in several clinical trials of BPH medications.5,20-22

Permixon relieved BPH symptoms, as shown by the progressive and sustained
improvement in the main efficacy criterion, the I-PSS. From month 6 on, 46% to 69%
of patients recorded improvements in most I-PSS items. Quality of life also
improved significantly (P<.001), starting at 6 months and continuing throughout the
2-year trial. Between months 6 and 24, the percentage of patients who believed their
quality of life had improved rose from 58.4% to 77.3%. 

The I-PSS of 12.8 at baseline was slightly lower than that in recent clinical trials
and reflects our inclusion score of more than 6, which resulted in only 4% of patients
with severe BPH symptoms (I-PSS >19). The magnitude of I-PSS change during ther-
apy is related to the baseline score: the higher the initial score, the greater the
decrease.23 The five-point decrease in this study is in line with the decreases in com-
parison studies of Permixon with finasteride (–6.0 points, from a baseline I-PSS of
15.9)6 and with tamsulosin (–4.4 points, from a baseline I-PSS of 15.5).16 In the pres-
ent study, the 1-month run-in was used to differentiate as much as possible the well-
known placebo effect usually observed in the medical treatment of BPH. The place-
bo effect is known to decrease as a function of time.24 In our study, the beneficial
changes observed with Permixon were maintained and even increased after 
2 years of treatment. 

The marked increase in Qmax during the early phase of treatment was moderated
slightly during the second year of the trial. Again, the placebo effect was less domi-
nant in this second phase, indicating that Permixon provided a clinically relevant
benefit over at least 2 years and that the absence of a placebo arm did not jeopard-
ize the evidence of a clinical response. 

The absence of any effect of Permixon on the PSA level points to a lack of inter-
ference with the detection of prostate cancer that is consistent with early results6,16,25

and has little or no effect on other androgen-dependent processes that rely on the
binding of androgens to their receptor.13

In previous trials, prostate size decreased from 2%16 to 7%6 with Permixon. Our
study noted a reduction in 80% of the patients. 
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A significant improvement of one point in quality of life (P<.001) and of one point
in MSF-4 (measures sexual activity) was observed. Compared with finasteride,6 with
which sexual dysfunction is common, or with tamsulosin,16 which induces ejacula-
tion disorders, Permixon offers a marked advantage in sexual tolerability. Moreover,
no changes were observed in plasma androgen levels. 

In this study, Permixon had an excellent safety profile. Only four patients experi-
enced serious adverse events, none related to treatment and none requiring its discon-
tinuation. Of the 10 treatment-emergent adverse events reported, only 1 prompted dis-
continuation of Permixon. No clinically relevant changes from baseline occurred in
hematologic or biochemical values. In a recent 3-year study of tamsulosin,26

76% of patients had at least one side effect, 26% of which were possibly or probably
drug-related. 

CONCLUSIONS

This long-term open study in BPH patients confirms that Permixon 160 mg twice
daily for 2 years has a good clinical and biologic safety profile, does not interfere
with plasma PSA concentrations, and has no effect on androgens. The sexual func-
tion score improved from baseline. By decreasing prostate volume, Permixon slows
the natural progression of BPH. 
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