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Abstract

Objectives: This report assesses participant perception of treatment assignment in a randomized, double-blind,
placebo-controlled trial of saw palmetto for the treatment of benign prostatic hyperplasia (BCM).
Design: Participants randomized to receive saw palmetto were instructed to take one 320 mg gelcap daily for the
first 24 weeks, two 320 mg gelcaps daily for the second 24 weeks, and three 320 mg gelcaps daily for the third
24 weeks. Study participants assigned to placebo were instructed to take the same number of matching placebo
gelcaps in each time period. At 24, 48, and 72 weeks postrandomization, the American Urological Association
Symptom Index (AUA-SI) was administered and participants were asked to guess their treatment assignment.
Settings: The study was conducted at 11 clinical centers in North America.
Participants: Study participants were men, 45 years and older, with moderate to low severe BPH symptoms,
randomized to saw palmetto (N = 151) or placebo (N = 155).
Outcome measures: Treatment arms were compared with respect to the distribution of participant guesses of
treatment assignment.
Results: For participants assigned to saw palmetto, 22.5%, 24.7%, and 29.8% correctly thought they were taking
saw palmetto, and 37.3%, 40.0%, and 44.4% incorrectly thought they were on placebo at 24, 48, and 72 weeks,
respectively. For placebo participants, 21.8%, 27.4%, and 25.2% incorrectly thought they were on saw palmetto,
and 41.6%, 39.9%, and 42.6% correctly thought they were on placebo at 24, 48, and 72 weeks, respectively. The
treatment arms did not vary with respect to the distributions of participants who guessed they were on saw
palmetto ( p = 0.823) or placebo ( p = 0.893). Participants who experienced an improvement in AUA-SI were 2.16
times more likely to think they were on saw palmetto.
Conclusions: Blinding of treatment assignment was successful in this study. Improvement in BPH-related
symptoms was associated with the perception that participants were taking saw palmetto.

Introduction

Benign prostatic hyperplasia (BPH), a common condi-
tion among older men, is characterized by lower urinary

tract symptoms. Severity of BPH symptoms is often assessed
by patient self-report of symptom frequency using the
American Urological Association Symptom Index (AUA-SI).1

Clinical trials of treatments for BPH have frequently used
change in the AUA-SI as an outcome to measure efficacy,2–6

and were double-blinded. Potential risks to unblinding
include bias in outcome ascertainment, especially in stud-
ies where the outcome measure cannot be objectively
measured.7,8

In this study, the participant perception of treatment
assignment and its association with outcome measures was
evaluated in a double-blind, placebo-controlled trial to
evaluate the efficacy of saw palmetto in the treatment of men
with BPH: the Complementary and Alternative Medicines
for Urological Symptoms (CAMUS) trial.6

Methods

The design and primary findings of the CAMUS trial have
been previously described.6,9 Briefly, participants were 45
years of age or older, had an AUA-SI ‡ 8 and ‡ 24 (moderate
to low severe symptoms), and a peak urinary flow rate
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> 4 mL/sec with a voided volume > 125 mL. Participants
randomized to saw palmetto were instructed to take one
320 mg gelcap daily for the first 24 weeks, two 320 mg gel-
caps daily for the second 24 weeks, and three 320 mg gelcaps
daily for the third 24 weeks. Participants randomized to
placebo received the same number of matching placebo
gelcaps for each time period. Gelcaps were provided to study
participants in blister cards so that each gelcap was encap-
sulated in a plastic shell attached to a card. For saw palmetto,
the two batches of saw palmetto extract used were stan-
dardized to a reference chromatogram (with 85%–95% fatty
acids as marker substances), 30 mg glycerol, 25 mg sorbitol,
10 mg purified water, and 90 mg gelatin. The placebo con-
tained 375 mg polyethylene glycol, 25 mg glycerol, and 75 mg
gelatin (matched weight of 475 mg). At 24, 48, and 72 weeks
postrandomization, participants were asked to guess their
treatment assignment. Responses were as follows: placebo,
saw palmetto, or other (don’t know, not taking pills). For
each time period, study participants were categorized based
on whether or not they had an adverse event and whether
the change in AUA-SI from baseline was £ - 3 or > - 3. A
previous study suggested that a decrease of 3 points was the
mean decrease among trial participants who rated their im-
provement as ‘‘slight’’.10 A total of 369 participants were
randomized in CAMUS. The per-protocol population of 306
participants who received treatment for the full 72 weeks
was analyzed: 151 assigned to saw palmetto and 155 as-
signed to placebo.

General estimating equations with a log-binomial model were
used to evaluate the association of time and treatment assign-
ment with the occurrence of adverse events, change in AUA-SI,
and participant guess adjusting for intrapatient variation, and to
estimate the relative risks.11 The model uses the binomial dis-
tribution with a log link and was constructed for two binary

endpoints: participant guessed he was on placebo (yes, no) and
participant guessed he was on saw palmetto (yes, no).

Results

Among participants assigned to saw palmetto, 94%, 99%,
and 100% guessed at their treatment at weeks 24, 48, and 72,
respectively. Among participants assigned to placebo, 92%,
99%, and 100% guessed their treatment at weeks 24, 48, and
72, respectively. Demographic characteristics and baseline
AUA-SI did not vary by treatment assignment (Table 1).

The proportion of participants who guessed they were on
saw palmetto did not vary with study week ( p = 0.064) or
treatment assignment ( p = 0.823) (Table 2). Similarly, the
proportion of participants who guessed they were on pla-
cebo did not vary with study week ( p = 0.182) or treatment
assignment ( p = 0.893). When treatment assignments were
combined, 22%, 26%, and 27% of study participants thought
they were saw palmetto and 39%, 40%, and 43% of study
participants thought they were on placebo at weeks 24, 48,
and 72, respectively. Treatment assignment was not associ-
ated with the proportions of participants who did not guess
at their treatment ( p = 0.875).

The proportions of men who reported adverse events did
not differ by treatment assignment ( p = 0.337) or study week
( p = 0.856) (Table 3). Adverse events were not associated
with participant perceptions of being on saw palmetto
( p = 0.784) or placebo ( p = 0.529).

Neither treatment assignment ( p = 0.422) nor study week
( p = 0.098) (Table 4) was associated with the proportions of
participants who experienced a decrease in AUA-SI of 3
points of more. A decrease of £ - 3 was positively associated
with participants guessing they were on saw palmetto
( p < 0.001) and negatively associated with participants
guessing they were on placebo ( p < 0.001).

In the multivariate models, treatment assignment, study
week, and the occurrence of adverse events were not sig-
nificantly associated with participant guess of treatment
(Figs. 1 and 2). Participants who experienced a decrease in
their AUA-SI of 3 points or more were 2.16 times more likely
to think they were taking saw palmetto than participants
who experienced a smaller decrease, no change, or an in-
crease in AUA-SI (Fig. 1). The relative risk that a participant
thought he was on placebo was 0.61 if he experienced an
AUA-SI decline of at least 3 points (Fig. 2).

Discussion

One of the challenges of blinding saw palmetto is its dis-
tinctive odor. Blinding in CAMUS was effective because
participant guesses did not vary by treatment assignment,
and participants correctly identified their treatment less than

Table 1. Demographic and Baseline Characteristics

of Study Participants

CAMUS
Treatment assignment Saw Palmetto Placebo

No. participants 151 155
Age in yearsa 60.9 (8.5) 60.8 (8.0)
Race, N (%)

African-American 17 (11) 17 (11)
White 128 (85) 130 (84)
Other 6 (4) 8 (5)

AUA-SIa 14.4 (4.2) 14.5 (4.7)

aMean (standard deviation).
CAMUS, Complementary and Alternative Medicines for Urologi-

cal Symptoms trial; AUA-SI, American Urological Association
Symptom Index.

Table 2. CAMUS Participant Guess of Treatment Assignment

Assigned to saw palmetto Assigned to placebo

Study
week N

Guess saw
palmetto(%)

Guess
placebo (%)

Guess
other (%) N

Guess saw
palmetto (%)

Guess
placebo (%)

Guess
other (%)

24 142 22.5 37.3 40.1 142 21.8 41.6 36.6
48 150 24.7 40.0 35.3 153 27.4 39.9 32.7
72 151 29.8 44.4 25.8 155 25.2 42.6 32.3
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half of the time. These observations are similar to those in
other clinical trials of dietary supplements.12–14 In a single-
center placebo-controlled trial of saw palmetto, the propor-
tions of study participants who guessed they were on saw
palmetto did not differ by treatment assignment.3 In a trial
that used another natural product with a distinctive odor
(fish oil), blinding was also successful since participants
could not accurately guess their treatment assignment.12

Although all participants randomized to fish oil detected the
fishy odor of the preparation, only half correctly identified
their treatment.12 While none of the participants randomized
to placebo (olive oil) reported a fishy odor, only 25% guessed
that they were on placebo.12 In the current study, the two
treatment arms did not differ with respect to the proportion
of participants who thought they were on the experimental
treatment arm, saw palmetto. Similarly, in a trial of Echinacea
as a treatment for rhinovirus infections, the proportions of
study participants who thought they were on the active
treatment arm were similar in the placebo and Echinacea
arms.13 The finding that saw palmetto participants were less
likely to correctly guess their treatment than placebo partic-
ipants is similar to the observations in a trial of St. John’s
wort for major depression.14 In that study, participants were
randomized to Hypericum perforatum (St. John’s wort), ser-

traline as an active comparator, and placebo. Correct guesses
were reported for 29%, 66%, and 36% for St. John’s Wort,
placebo, and sertraline, respectively.14

In CAMUS, the time periods differed by the number of
gelcaps taken daily by participants, and were associated with
increasing doses of saw palmetto for those assigned to that
treatment. The lack of a time period effect suggests that the
increase in number of gelcaps did not have an impact on
participant perception of treatment assignment. For saw
palmetto participants, increasing doses were not reflected in
a commensurate increase in accuracy in guessing at treat-
ment assignment.

The lack of correlation between adverse events and
participant perception of treatment may be attributed to the
fact that almost all adverse events reported in the study
were mild to moderate.6 Furthermore, saw palmetto is not
associated with specific adverse events, so it is unlikely that
study participants would have associated adverse events
with its use. The role of adverse events in perception of
therapy is varied. In a placebo-controlled trial of amitripty-
line in the treatment of chronic pain from spinal cord injuries,
60% of those assigned to amitriptyline and 45% of those
assigned to placebo based their treatment guess on side-
effects.15 In a study of fluvoxamine in the treatment of

Table 3. CAMUS Participant Guess of Treatment Assignment by Whether

or Not Participant Had an Adverse Event (AE)

Assigned to saw palmetto Assigned to placebo

N
Guess saw

palmetto (%)
Guess

placebo (%)
Guess

other (%) N
Guess saw

palmetto (%)
Guess

placebo (%)
Guess

other (%)

Week 24
AE 70 24.3 35.7 40.0 70 22.9 44.3 32.8
No AE 72 20.8 38.9 40.3 72 20.8 38.9 40.3

Week 48
AE 79 29.1 34.2 36.7 67 22.4 38.8 38.8
No AE 71 19.7 46.5 33.8 86 31.4 40.7 27.9

Week 72
AE 76 31.6 40.8 27.6 73 23.3 45.2 31.5
No AE 75 28.0 48.0 24.0 82 26.8 40.2 32.9

Table 4. CAMUS Participant Guess of Treatment Assignment by Whether

or Not Participant Had a Decrease in AUA-SI of 3 Points or More

Assigned to saw palmetto Assigned to placebo

N
Guess saw

palmetto (%)
Guess

placebo (%)
Guess

other (%) N
Guess saw

palmetto (%)
Guess

placebo (%)
Guess

other (%)

Week 24
Da 60 33.3 23.3 43.3 65 32.3 24.6 43.1
No Db 82 14.6 47.6 37.8 77 13.0 55.8 31.2

Week 48
Da 71 26.8 38.0 35.2 74 39.2 29.7 31.1
No Db 79 22.8 41.8 35.4 79 16.5 49.4 34.2

Week 72
Da 70 38.6 35.7 25.7 81 38.3 28.4 33.3
No Db 81 22.2 51.9 25.9 74 10.8 58.1 31.1

aD, change in AUA-SI from baseline £ - 3.
bNo D, change in AUA-SI from baseline > - 3.
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pediatric outpatients with anxiety disorder, adverse events
were not associated with treatment guesses by patients, their
parents, or clinical evaluators.16

The finding that participant perception that they were on
the experimental therapy, saw palmetto, was correlated with
a greater improvement in AUA-SI, is consistent with other
reports that have shown a relationship between a beneficial
effect on an outcome measure and an increase in the correct
perception of treatment assignment.16–18 In a placebo-con-
trolled trial of bupropion as a smoking-cessation agent,
participants who guessed that they were on the active agent
were more likely to quit smoking than those who guessed
they were on placebo or were unsure.17 In a trial of risper-
idone in children with autism, health care providers associ-
ated the active agent with patient improvement.16 In a study
that compared vertebroplasty with a control intervention in
the treatment of osteoporotic vertebral compression frac-
tures, participants assigned to the control intervention who
guessed that they received vertebroplasty had greater pain
relief at days 14 and 30 than those who guessed that they
received the control intervention.18

Strengths of this study were that participants were asked
to guess at their treatment assignment at multiple fixed
timepoints, and were offered the option to indicate uncer-
tainty. There were several limitations to this study. Partici-
pants were not asked to assess their confidence in their
guess, nor whether their guess was based on adverse events
or efficacy. Because time on study was correlated with the
number of gelcaps taken, the effects of dosage and time

cannot be separately evaluated. Lastly, the perception of
clinic staff on treatment assignment was not evaluated.

Conclusions

To the authors’ knowledge, this is the first evaluation of
blinding in a clinical trial of saw palmetto in patients with
BPH. The study showed that blinding was successful since
participants correctly guessed their treatment less than half
of the time. Participants who experienced a positive treat-
ment outcome were more likely to perceive that they were on
saw palmetto and less likely to guess that they were on
placebo.
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