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Abstract
Purpose—Saw palmetto extracts are used for treating lower urinary tract symptoms in men
despite level I evidence concluding that saw palmetto was ineffective in reducing lower urinary
symptoms. We sought to determine whether higher doses of saw palmetto as studied in CAMUS
affect serum PSA levels.

Materials and Methods—The CAMUS trial was a randomized, placebo-controlled double
blind multi-centered North American trial conducted between June 5, 2008 and October 10, 2012
in which 369 men >45 years of age with AUA symptom score ≥ 8 and ≤ 24 were randomly
assigned to placebo or dose escalation saw palmetto, which consisted of 320mg for first 24 weeks
to 640mg for next 24 weeks to 960mg for last 24 weeks of this 72 week trial. Serum PSA levels
(Beckman-Coulter) were obtained at baseline and at weeks 24, 48 and 72 and were compared
between treatment groups using the pooled t and Fisher's exact tests.

Results—Serum PSA levels were similar at baseline for the placebo (1.93 ± 1.59 ng/ml) and saw
palmetto groups (2.20 ± 1.95, p = 0.16). Changes in PSA levels over the course of the study were
similar: placebo group mean change 0.16 ± 1.08 ng/ml and saw palmetto group mean change 0.23
± 0.83 ng/ml (p value 0.50). Additionally, no differential effect on serum PSA levels was observed
between treatment arms when groups were stratified by baseline PSA values.

Conclusions—Saw palmetto extract does not affect serum PSA levels more than placebo even
at relatively high doses.
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Introduction
Serum prostate specific antigen (PSA) is an important tool to evaluate patients with lower
urinary tract symptoms (LUTS).1 Serum PSA has also been correlated with important
benign prostatic hyperplasia (BPH) related outcomes such as prostate size and as a
predictive marker for prostate cancer progression.2 As such, it is important for clinicians to
consider the impact of potential BPH therapies on serum PSA levels.

Herbal medicines have been used in the treatment of men with enlarged prostates and
bothersome LUTS for many years.3 One of the most common herbal treatments is extract of
the fruit of the saw palmetto dwarf palm tree. While the active therapeutic ingredients of
saw palmetto extract have not been identified, a variety of mechanisms including inhibition
of types 1 and 2 5α-reductase and competitive binding to androgen receptors in prostatic
cells have been proposed for its efficacy.4-7 Despite two recent randomized trials that show
there was no significant effect of saw palmetto extract even at high doses of 320 mg (and up
to 960 mg),8,9 saw palmetto remains widely utilized and available over the counter.
Accordingly, it is important to understand the effects of saw palmetto on serum PSA.
Therefore the purpose of this study was to evaluate the effect of increasing doses of saw
palmetto extract on serum PSA levels among men enrolled in the Complementary and
Alternative Medicine for Urologic Symptoms (CAMUS) trial. Primary results from the
CAMUS trial have been published.9

Materials and Methods
The CAMUS trial was a randomized, double blind, two-arm trial that was conducted on a
total of 369 men who were ≥ 45 years of age with a urinary flow rate above 4 mL/s, voided
volume > 125 mL, American Urological Association (AUA) Symptom Score ≥ 8 and ≤ 24 at
two screening visits. Study subjects were randomized to one of two treatment arms, either
saw palmetto fruit extract or placebo for 72 weeks (Figure 1). The treatment arm receiving
the saw palmetto fruit extract received one 320 mg gel cap daily for the first 24 weeks
followed by two 320 mg gel caps for the second 24 weeks and three 320 mg gel caps daily
for the final 24 weeks. The men receiving the placebo received the placebo matched in color
and appearance and number of gel caps for all of the weeks of the trial. Adherence was
estimated by pill counts at each visit (97.1%) and by tracking attendance at protocol-
specified visits (97.0%). The subjects were recruited from 11 clinical centers in the United
States and Canada. The study was approved by each site's and the data coordinating center's
institutional review board. Men were ineligible for trial participation if they had received
prior invasive treatment for BPH; had recent treatment with an α blocker (within 1 month),
5α-reductase inhibitor (within 3 months), or phytotherapy including saw palmetto extract
(within 3 months); or recent treatment with other medications affecting LUTS. Additional
exclusion criteria were as detailed previously.10

Enrollment began in 2008 and was completed in 2010. The primary objective of the
CAMUS Trial was to determine if saw palmetto extract reduces the AUA Symptom Score
compared to placebo over 72 weeks. The following measurements were accessed to
determine the impact of saw palmetto over time: BPH Impact Index, quality of life item
score from IPSS, nocturia item score from the IPSS, peak urinary flow rate, post-void
residual urine volume, erectile and ejaculatory function, International Continence Society
(ICS) male Incontinence Scale, Jenkins Sleep Dysfunction Scale and National Institutes of
Health Chronic Prostatitis Symptom Index (NIH CPSI). In addition, sera for PSA
measurement were obtained at baseline and at weeks 24, 48 and 72. Serum PSA was
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measured in a central laboratory using the BeckmanC Access Immunoassay System
(Beckman Coulter, Inc. Brea, CA).

Statistical Analysis
The primary analysis was based on the modified intention-to-treat population that included
all eligible participants who took at least 1 dose of study drug and had at least one follow-up
assessment. Treatment groups were compared with respect to demographics and baseline
measures using Pearson chi-squared test for categorical variables and the pooled t test for
continuous variables. Treatment groups, categorized by baseline PSA levels, were also
compared with rises in PSA over the study period using Fisher's exact test. Lastly, CAMUS
participants were categorized by percentage change in PSA levels from baseline to week 72,
baseline to week 24, week 24 to week 48, and week 48 to week 72 by treatment arm and the
treatment groups were compared using Fisher's exact test. Statistical significance in this
study was set as p < 0.05, with all reported p values being two-sided. Analyses were
conducted using SAS version 9.2 (SAS Institute Inc, Cary, NC).

Results
A total of 470 men attended a first screening visit after 1032 men had been pre-screened. Of
these, 369 men were randomized (Figure 1) with PSA data being available for 368 men
throughout the study period. Study participants had a mean age of 61 years (SD 8.4) and a
mean serum PSA of 2.07 ng/ml (SD 1.78) (Table 1). No significant differences in
demographic and socioeconomic factors were observed between the saw palmetto and
placebo groups.

Serum PSA levels were similar between the placebo (1.93 ± 1.59 ng/ml) and saw palmetto
groups (2.20 ± 1.95 ng/ml, p = 0.16) at baseline. Further, the PSA mean change from
baseline was similar between groups throughout the study (Table 2). The PSA changed by a
mean of 0.23 ± 0.83 ng/ml in the saw palmetto group whereas the mean change in the
placebo group was 0.16 ± 1.08 ng/ml at 72 weeks (p = 0.50). Saw palmetto was not more
effective than placebo in decreasing mean PSA scores from baseline through 24 and 48
weeks as well (Table 2).

After stratifying baseline PSA values into 3 groups (0≤PSA<2.5, 2.5≤PSA<4, 4≤PSA≤10),
the saw palmetto and placebo groups had similar results for percentage of patients with any
PSA rise, median PSA rise and percentage of patients with any PSA rise exceeding relevant
National Comprehensive Cancer Network (NCCN)11 guidelines over the entire study period
(Table 3).

The overall change in PSA between baseline and the last visit as a decrease or percent
increase by treatment assignment was also examined (Table 4). There were no significant
differences in percent change from baseline to week 72, baseline to week 24, and week 48 to
week 72. From week 24 to week 48, there was a significantly higher percentage of decreases
in PSA levels among subjects in the saw palmetto group compared to the placebo group
(p=0.004, Fisher's exact test) and a significantly higher percentage of small increases (25%
or less) in the placebo group compared to saw palmetto (p=0.002, Fisher's exact test).

Discussion
Our trial evaluated the effects of saw palmetto on LUTS and other secondary BPH-related
outcomes including the effect of this extract on serum PSA. We found that saw palmetto
extract did not have a greater effect than placebo on serum PSA over the course of the study.
Even after increasing the saw palmetto extract to three times the standard dose over the
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course of the study, no significant effects on PSA were observed Although a small but
statistically significant effect of decreasing PSA was noted when comparing saw palmetto at
a dose of 640 mg to placebo from week 24 to week 48, this likely is not clinically
meaningful as the effect was small and no effect was seen at other saw palmetto doses.

It has been previously shown that treatment with standard doses of saw palmetto (320 mg/
day) for 3 months is sufficient to result in a significant reduction in prostate
dihydrotestosterone (DHT) levels and significant increases in prostate testosterone levels
compared with an untreated group, supporting the 5α-reductase inhibitory effect of this
medication.4 Similar results have also been shown in men treated with saw palmetto (320
mg/day) for 6 months (prostate tissue DHT levels were reduced by 32% from 6.49 to 4.40
ng/g [p<0.005] in the saw palmetto group compared with no significant change in a placebo
group),12 whereas finasteride and dutasteride reduce prostatic DHT by approximately
90%.13 In light of saw palmetto's potentially anti-androgenic,7 a number of studies have
examined the effects of this herbal supplement on serum PSA in addition to other BPH-
related outcomes.8,14-18 The majority of these studies evaluated the effects of a standard 320
mg dose of saw palmetto over a 6-12 month period (with one study evaluating the effects of
saw palmetto over 24 months) and found that saw palmetto did not affect serum PSA values.
While we observed similar results, our study has several strengths that are important to
highlight in interpreting these findings. In addition to this being a randomized, double-
blinded, two-arm trial, the dose of saw palmetto was escalated to three times the standard
over the course of the study with each dose being evaluated for its effect on PSA over an
adequate duration of therapy (24 weeks).

The results of this study are clinically relevant to men's health. While there has been
convincing data establishing the lack of therapeutic benefit of saw palmetto in alleviating
LUTS,8,9,19 many men continue to take this medication.20 By definitively establishing the
lack of an effect on PSA by saw palmetto, even at supra-standard doses, our study confirms
that clinicians need not adjust serum PSA levels in men taking this herbal supplement, who
opt to undergo such testing for prostate cancer early detection.

A potential limitation of this study is that study participants used only one formulation of
saw palmetto, whereas many potential forms of the supplement exist. Although it is possible
that other formulations of saw palmetto may have an effect on serum PSA levels, this has
not been supported by other studies that have evaluated this outcome.14-18 It should also be
noted that this trial's sample size was not chosen with consideration of the sample size
needed to achieve adequate power for the secondary analysis considered here. Instead the
sample size was based on CAMUS' primary objective of comparing the effect of saw
palmetto with placebo on lower urinary tract symptoms. Those sample size considerations
are given in the publication reporting on that study.9 Some of our results that were trending
towards significant could be significant if a larger study saw a similar effect. For example,
the comparison of the two treatment groups among those with initial PSA < 2.5 ng/ml with
respect to the proportion with any PSA rise (table 3) would have been statistically
significant if the same effect was seen (83% vs 91%) in a sample 20% larger (about 160/
group). Lastly, while it has been suggested that polymorphisms in the 5α-reductase and
androgen receptor genes may influence serum PSA levels,21-24 we did not account for a
potential differential effect of saw palmetto on such polymorphisms and PSA levels in our
study population. However, to the best of our knowledge, there is no published evidence that
suggests that saw palmetto would act differently on polymorphisms of 5α-reductase or the
androgen receptor.
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Conclusions
In this randomized, double-blinded, two-arm trial, saw palmetto was evaluated at 3 different
doses (320 mg, 640 mg and 960 mg) for 24 weeks at a time and was found to have had no
effect on serum PSA levels compared with placebo.
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Figure 1.
CONSORT diagram for the CAMUS trial.
aSeven participants in the saw palmetto extract group and 5 participants in the placebo group
who discontinued the protocol provided no follow-up data.
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Table 1

Baseline characteristics of participants in the modified intention-to-treat analysis.a

Participants

Characteristics
Total

(N=357)
Saw Palmetto Extract

(n=176)
Placebo
(n=181) p value

Age, y 60.97 (8.40) 61.25 (8.72) 60.7 (8.08) 0.54

Race/ethnicity, No. (%) 0.42

White 284 (79.6) 145 (82.4) 139 (76.8)

Black 41 (11.5) 17 (9.7) 24 (13.3)

Hispanic, Latino or otherb 32 (9.0) 14 (8.0) 18 (9.9)

Education, No. (%) 0.64c

<High school 13 (3.6) 6 (3.4) 7 (3.9)

High school graduate 38 (10.6) 20 (11.4) 18 (9.9)

Some college 60 (16.8) 26 (14.8) 34 (18.8)

College graduate 99 (27.7) 48 (27.3) 51 (28.2)

Postcollege 142 (39.8) 75 (42.6) 67 (37.0)

No repsonse 5 (1.4) 1 (0.6) 4 (2.2)

PSA level, ng/ml 2.07 (1.78) 2.20 (1.95) 1.93 (1.59) 0.16

Abbreviations: No, number; PSA, prostate-specific antigen; y, year

a
Data are presented as mean (SD) unless otherwise specified.

b
Other included American Indian or Alaska Native, Asian, Native Hawaiian or other Pacific Islander, or unknown or not reported.

c
P value based on Wilcoxon rank sum test.
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Table 2

Mean PSA change from baseline through weeks 24, 48 and 72 for CAMUS participants by treatment arm.

Time period Saw Palmetto (SD) Placebo (SD) p-value*

Baseline to 24 weeks 0.06 (0.59) 0.14 (0.99) 0.40

Baseline to 48 weeks 0.06 (1.10) 0.02 (0.83) 0.72

Baseline to 72 weeks 0.23 (0.83) 0.16 (1.08) 0.50

Abbreviations: SD = standard deviation

*
2-sided pooled t-test
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Table 3

The number and percent of CAMUS participants categorized by baseline PSA levels and by treatment arm
with rises in PSA over the study period.

Saw Palmetto Placebo

Baseline PSA (ng/ml) % (n/N) with any PSA rise for entire study
period

% (n/N) with any PSA rise for entire study
period p value

0≤PSA<2.5 83.3 (110/132) 91.2 (125/137) 0.07*

2.5≤PSA<4 92.6 (25/27) 96.0 (24/25) 1.00*

4≤PSA≤10 95.8 (23/24) 82.6 (19/23) 0.19*

Baseline PSA (ng/ml) Median of PSA rise for entire study period Median of PSA rise for entire study period

0≤PSA<2.5 0.135 0.08

2.5≤PSA<4 -0.08 -0.09

4≤PSA≤10 0.66 0.09

Baseline PSA (ng/ml)
%(n/N) with annualized PSA rise for any PSA

testing interval that exceeded the relevant
NCCN cutpoints†

%(n/N) with annualized PSA rise for any PSA
testing interval that exceeded the relevant

NCCN cutpoints†
p value

0≤PSA<2.5 56.8 (75/132) 55.5 (76/137) 0.90*

2.5≤PSA<4 81.5 (22/27) 88.0 (22/25) 0.71*

4≤PSA≤10 95.8 (23/24) 73.9 (17/23) 0.05*

Baseline PSA (ng/ml)
% (n/N) with annualized PSA rise exceeding the

relevant NCCN cutpoints† during the 48-72
week time period

% (n/N) with annualized PSA rise exceeding the
relevant NCCN cutpoints† during the 48-72

week time period
p value

0≤PSA<2.5 32.2 (37/132) 26.0 (32/137) 0.32*

2.5≤PSA<4 53.9 (14/25) 52.0 (13/25) 1.00*

4≤PSA≤10 81.0 (17/24) 55.0 (11/23) 0.10*

*
P values are for comparison of saw palmetto and placebo groups and are based on Fisher's exact test (twosided).

†
For men with a PSA <4 ng/ml, a PSA velocity ≥0.35 ng/ml/year is suspicious for cancer. For men with a PSA of 4-10 ng/ml, a PSA velocity

≥0.75 ng/ml/year is suspicious for cancer.
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