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hytotherapeutic agents are becoming more popular in the treatment of
benign prostatic hyperplasia (BPH). They are commonly prescribed in
Europe in the treatment of lower urinary tract symptoms (LUTS) with BPH.

In addition, they are commonly self-prescribed by patients in the United States
as they are available over the counter without a prescription. Access to these
agents has become easier with the expansion of health food stores and vitamin
shops. Additionally, on the Internet there are more than one hundred Web sites
advertising and selling phytotherapeutic agents. Thirty to ninety percent of
patients seen by urologists for BPH/LUTS may be taking these agents.1-3 One of
the most commonly used agents is saw palmetto berry extract.
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Phytotherapeutic agents are often prescribed in Europe for the treatment of
benign prostatic hyperplasia with lower urinary tract symptoms and are com-
monly used in the United States in over-the-counter preparations. Saw palmetto
berry is the most popular of these agents, and in vitro some studies suggest that
liposterolic extract of the plant has antiandrogenic effects that inhibit the type 1
and type 2 isoenzymes of 5�-reductase; however there are no clinical studies that
show any decrease in serum dihydrotestosterone or prostate-specific antigen. Its
efficacy in the treatment of lower urinary tract symptoms has not been conclu-
sively proven. Clinical efficacy was suggested by a meta-analysis of Permixon,
a formulation of saw palmetto, but the meta-analysis was done on suboptimal
studies. One trial supports the equivalency of Permixon to finasteride in treating
moderate to severe symptoms of benign prostatic hyperplasia, with less decrease
in sexual function. However, without a control/placebo arm, the actual efficacy
of the agents cannot be determined. Other than occasional gastrointestinal upset,
no other side effects have been reported. [Rev Urol. 2001;3(3):134–138]
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Serenoa repens (Saw Palmetto
Berry Extract)
Saw palmetto berry (SPB) extract is
the most popular phytotherapeutic
agent used in the treatment of
BPH/LUTS. SPB is derived from the
berry of the American dwarf tree
(Serenoa repens, Sabal serrulata).
The plant is found in many areas of
the southeastern United States.4

Reports of SBP use in treatment of
prostatic conditions date to the
1800s.5

One of the main difficulties in
assessing the efficacy of phytothera-
peutic agents and SPB is the lack of
any standard formulation. These
products are categorized as foods 
by the U.S. Food and Drug
Administration. Therefore there is lit-
tle regulation in their production 
and distribution. Different brands of
SPB may show marked variation in
content. Thus studies using one
brand of SPB cannot be compared 
to other forms of SPB.3,6 Permixon,
produced by a French pharmaceutical
company, is the most extensively
studied form of SPB. Permixon is

available in the United States via the
Internet. It is a hexane extract of the
American dwarf palm tree, Serenoa
repens. Permixon is composed of free
(90%) and esterified (7%) fatty acids,
and smaller amounts of sterols,
polyprenic compounds, flavonoids,
and other substances.3,6,7

Mechanism of Action
Numerous mechanisms of action of
SPB have been proposed, including
antiandrogenic effects, inhibition of
type 1 and type 2 isoenzymes of 5�-
reductase, inhibition of growth factors,
and an anti-inflammatory effect (see

Table I). Most in vitro studies that have
sought to elucidate the mechanisms 
of action of SPB extract have been
performed using Permixon, the lipos-
terolic extract of SPB. In recent publi-
cations, it has been postulated that the
liposterolic extract of S. repens has
antiandrogneic effects,8 inhibits the
type 1 and type 2 isoenzyme of 5�-
reductase,9-11 inhibits prolactin and
growth factor-induced cell prolifera-
tion,12,13 and has antiestrogenic14 and
anti-inflammatory15 effects.

However, most of these in vitro
studies were performed in cell cultures
or used supraphysiologic dosages of
SPB extract. Therefore the significance
of the results is uncertain.

In a recent ex vivo study, Di Silverio
and associates16 supported the concept
that the liposterolic extract of SPB
(Permixon) has antiandrogenic effects
that inhibit the type 1 and type 2
isoenzymes of 5�-reductase. In a ran-
domized study, 33 patients with BPH
underwent suprapubic prostatectomy
after being treated with finasteride (5
mg/day for 3 months), flutamide (750
mg/day for 2 months), Permixon (320
mg/day for 3 months), or after receiving

no treatment. None of these treat-
ments caused a significant alteration
in tissue concentrations of testos-
terone. However, both Permixon and
finasteride exhibited a 50% reduction
in prostate dihydrotestosterone (DHT)
levels (P < .01) compared with flu-
tamide or with no treatment. For both
agents, this effect was primarily in the
periurethral tissues.

In contrast, Weisser and colleagues17

performed a prospective, randomized
double-blind trial using an extract of
Sabal serrulata (IDS-89) to determine
the possible influence on epithelial
and stromal enzymes in BPH tissue.
Patients were treated with either

placebo or IDS-89 for 3 months, at
which time they underwent suprapu-
bic prostatectomy. The tissues were
evaluated for 5�-reductase, 3�-and
3�-hydroxysteroid oxidore tase, and
creatine kinase activity. There was 
no difference in 5�- reductase and
3�-reductase and 3�-hydroxysteroid
activity in those treated with IDS-89
versus placebo. However, creatine
kinase activity was statistically signif-
icantly increased in patients treated
with IDS-89. Because the synthesis
of creatine kinase is estrogen
dependent, it is possible that IDS-89
might affect the balance of andro-
gens in relation to estrogens. The
clinical significance of this possibility
is not known.

Pathologic comparisons of those
pretreated with S. serrulata were com-
pared with those who were given
placebo. Those pretreated with S. ser-
rulata showed a significant reduction
in periglandular and stromal edema,
mucoid degeneration, intraglandular
congestion, and “congestive prostati-
tis.” Again the clinical significance of
these pathologic findings is not clear.18

Not all in vivo studies are in

Analysis showed mild to moderate improvement in symptom score 
and urinary flow.

Table 1
Possible Mechanisms 

of Action of the Extract 
of Serenoa repens *

1. Antiandrogenic activity

2. Inhibitory effect on type 1 
and type 2 isoenzymes of 
5�-reductase

3. Inhibition of prolactin and 
growth factor-induced cell 
proliferation

4. Antiestrogenic effect

5. Anti-inflammatory effect
6. Antiedema effect 

*Most studies were performed with
Permixon brand saw palmetto berry.
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agreement. Rhodes and associates19

did not demonstrate any inhibition
of DHT binding to rat prostatic
androgen receptor nor inhibition of
DHT activity.

Additionally, several clinical studies
measured serum testosterone, DHT,
prostate-specific antigen (PSA), and
follicle stimulating hormone (FSH)
levels in patients given SPB extracts
for variable periods of time up to 6
months.19-23 None of these studies
showed any alteration in testos-
terone, DHT, PSA, and FSH levels.
Therefore, the effect on hormone
metabolism and 5�-reductase activity
by S. repens (including Permixon) has
yet to be determined conclusively.

Clinical Studies
The efficacy of SPB in the treatment
of LUTS has never been conclusively
proven in double-blind, randomized
placebo-controlled trials. There have
been numerous randomized trials
which were summarized by Wilt and
colleagues.7 These authors analyzed
and interpreted 18 randomized clinical
trials involving more than 2,900 men
with symptomatic BPH. The results
of their analysis showed mild to
moderate improvement in symptom
score and urinary flow without
decreasing prostate size. The drug-
effect improvement in symptom
score was 1.41. The drug-effect
improvement in peak urine flow was
1.93 ml/sec. The side effects were
comparable with placebo and were
reportedly mild. However, many of
the studies analyzed were relatively
small, and not every study demon-

strated significant improvement. This
study was flawed and probably inac-
curate due to variability of the dif-
ferent products reviewed, publication
bias of the studies selected, and the
methodology utilized for interpreting
the diverse data.

A meta-analysis completed by
Lowe and associates24 reviewed all
recent placebo-controlled trials for
Permixon brand SPB; these 7 studies
were all of short duration (less than
3 months). In summary, there was an
improvement in symptoms (nocturia

was the only symptom that occurred 
in all studies) and urine flow rate
when compared to placebo. Nocturia
decreased by an additional 0.5 times
per night over than placebo. The
increase in peak urine flow was an
additional 1.5 mL/sec over than
placebo. However, the clinical signif-
icance of these small magnitudes 
is uncertain.

Perhaps the most widely quoted
study of SPB using Permixon
involved a comparison to finasteride,
the 5�-reductase inhibitor. This was
a 6-month, randomized, double-
blind, placebo-controlled study of
1,098 patients. Symptom scores were
improved to an equal extent in both
groups (37% with Permixon versus
39% with finasteride). Peak flow also
improved to a similar extent in both
groups (2.7 mL/sec with Permixon

versus 3.2 mL/sec with finasteride).
The differences were significant
compared with baseline for both
drugs. There was also a statistically
significant decrease in residual urine
in the finasteride group. PSA levels
were unchanged in the Permixon
group and fell in the finasteride
group by 41%. Prostate size
decreased more in the finasteride
group than in the Permixon group
(by 18% versus 6%).25

This well-designed and well-exe-
cuted trial supports the equivalency

of Permixon to finasteride in treating
men with moderate to severe symp-
toms of BPH, with less decrease in
sexual function than is found with
finasteride. However, the lack of a
placebo group clouds the efficacy
issue.26,27 Because the study was only 
6 months in duration, it is possible
that the effect is due to the placebo
effect and will eventually fade with
time.28 Additionally, the study by
Lepor and colleagues29 indicated that
finasteride was not statistically better
than placebo in men that had rela-
tively small prostates. Therefore,
comparing Permixon with finasteride
might simply be showing equivalency
to placebo.26,27

In one placebo-controlled study, 176
of 215 nonresponders to placebo were
randomized to receive Permixon 160
mg twice daily or placebo for 30

Main Points
• Thirty to ninety percent of patients seen by urologists for BPH/LUTS may be taking phytotherapeutic agents.

• Saw palmetto use in the treatment of prostatic conditions has been reported since the 1880s.

• Studies suggest antiandrogenic effects that inhibit the type 1 and type 2 isoenzymes of 5�-reductase, but these effects have yet
to be determined conclusively.

• The safety of saw palmetto extract compares well with finasteride, with fewer sexual side effects.

Comparing Permixon with finasteride in a group of patients with small
prostates might simply be showing equivalency to placebo.
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days.30 Subsequent evaluation showed
that dysuria, daytime frequency,
nocturia, and peak urinary flows were
all improved in Permixon-treated
patients compared to baseline values
and placebo-treated patients. However,
at the end of the study, when the
patients and physicians were asked to
assess global efficacy of the different
treatments, there was no statistical dif-
ference in satisfactory responses
between Permixon therapy (71% and
57%) and placebo treatment (68% and
47%) respectively. Thus this study of
Permixon therapy did not show any
actual perceived clinical benefit by the
patients or their physicians.

Urodynamic Effects
In a 6-month, open-label study utiliz-
ing SPB extract (Nutraceutical Corp,
Ogden, UT), 50 men were evaluated
urodynamically at baseline and at
completion of the study.23 The
International Prostate Symptom Score
(IPSS) (mean +/- standard deviation)
improved from 19.5 +/- 5.5 to 12.5 +/-
7.0 (P < .001). Although an improve-
ment of more than 50% in IPSS was
identified in 21%, 30%, and 46% of
patients at 2, 4, and 6 months, respec-
tively, no demonstrable changes in
peak urinary flow rate, postvoid residual
urine, or detrusor pressure at peak flow
were found. This study demonstrated
no correlation between relief of uro-
dynamic signs of obstruction and a
decrease in LUTS. Without an appropri-
ate control, the attributable drug effect
of SPB extract cannot be demonstrat-
ed.31 Thus the effect may be largely
attributable to the placebo effect.23

Summary of the Clinical Trials
The uncontrolled and comparative trials
utilizing SPB extract without placebo
control are not useful in defining the
efficacy of SPB in the treatment of
BPH. The randomized placebo-con-
trolled studies are hampered by short
duration, variable inclusion/exclusion

criteria, and lack of uniform symptom
score analyses.1 The meta-analysis of
Permixon suggests clinical efficacy.
However, the meta-analysis was done
on suboptimal studies.

In conclusion, the efficacy of SPB
extract in the treatment of LUTS 
secondary to BPH has yet to be 
conclusively determined. Long-term,
placebo-controlled trials are needed
to determine the efficacy of SPB.

Safety of SPB
In general there are very few adverse
affects to SPB. In a study of 1,098
patients, when Permixon was com-
pared to finasteride there was no
change in PSA of standard blood

tests during a six-month period. In
addition, the safety of the drug com-
pared well with finasteride, with
fewer sexual side effects.25,32

The safety of Strogen, a European
SPB extract, was demonstrated in a 
3-year study of 453 men. Occasional
gastrointestinal upset was reported. No
other side effects were reported. The
use of SPB extract has not been asso-
ciated with erectile dysfunction, ejacula-
tory disturbance, or altered libido.32,33

Evaluations of SPB extract have
not been performed in the United
States as they are not required by
law. Herbal medicines are regulated
as dietary supplements under the
1994 Dietary Supplement Health and
Education Act. Under this law, herbal
products can be sold without any
specified efficacy or safety testing
provided the product was marketed
in the United States before October
15, 1994. The burden of product
safety falls on the manufactures.

Approval by the Food and Drug
Administration is not required to sell
these products.32

Advice to Patients
There is no standard of care with
regards to management of patients
who are taking phytotherapeutic
agents, including SPB, for LUTS/
BPH. When patients present to urol-
ogists while taking phytotherapeutic
agents, they are usually still sympto-
matic; otherwise they probably
would not be seeing a urologist.
Patients should be counseled that 
the efficacy, mechanisms of action,
and long-term side effects of these
agents are not known. If a patient

refuses “traditional medical” therapy 
such as alpha-blockers, then phy-
totherapeutic agents are a reasonable
alternative as long as the patient
understands the current limitations of
these agents. For patients with mod-
erate to severe symptoms, traditional
medical therapy should be undertak-
en. For patients with urinary tract
infections, urinary retention, bladder
calculi, or decreased renal function,
aggressive medical and surgical ther-
apy should be undertaken.

For those interested in utilizing
saw palmetto berry, the authors rec-
ommend buying the least expensive
brand and trying it for one month. If
after 3 months and trying three dif-
ferent brands of SPB, the patient’s
symptoms have not improved suffi-
ciently (causing the patient less both-
er), then standard medical surgical
therapy is indicated.1 Table 2 shows a
decision-making list for the medical
management of BPH utilizing SPB.

In conclusion, the efficacy of SPB extract in the treatment of 
LUTS secondary to BPH has yet to be conclusively determined. 
Long-term, placebo-controlled trials are needed to determine the 
efficacy of SPB.
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Table 2
Decision Tree for the 

Medical Management of 
Benign Prostatic 

Hyperplasia (BPH)

Symptomatic BPH

Self-Treatment

Saw palmetto berry/life-style changes

Still with symptoms and bothered

Medical Evaluation*

Small Prostate Large Prostate
(<40gm)                 (≥=40gm)

Alpha-blockers Alpha-blockers +/- 
finasteride

Symptoms Progress   Symptoms Progress

Surgical Intervention

1. Minimally invasive therapy†

2. Prostatectomy

*History, physical exam, digital rectal exam,
urine analysis, creatinine, and PSA.

†Laser therapy, internal urethral stents,
transurethral needle ablation of the prostate,
transurethral electrovaporization of the
prostate, or high-intensity focused ultrasound.


