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Diet and Dietary Supplement Intervention
Trials for the Prevention of Prostate Cancer Recurrence:
A Review of the Randomized Controlled Trial Evidence

TABLE 1. Summary of PSA end points for RCTs
References

Phytoestrogen-rich diet: Soy protein
beverage (60 gm protein‡ and 60
mg genistein)

Men with prostate Ca on watchful
waiting (59): soy (29), placebo (30);
randomized, placebo controlled
double blind clinical trial;
intervention: 12 wks; followup: none

Bylund et al15

Phytoestrogen-rich diet: Rye bran
bread (295 gm), wheat control (275
gm)

Parsons et al22,23

Plant based diet: 7 servings
vegetables (2 cruciferous, 2 tomato
products and 3 other vegetables), 2
servings whole grains, 1 serving
legumes

Men with prostate Ca on no active
treatment (18): bran (10), placebo
(8); randomized, placebo controlled
single blind pilot study; intervention:
3 wks; followup: none
Men with prostate Ca on active
surveillance alone (42)23: plant
based diet (29), control (13) or
combined with men who completed
primary treatment (69)22; plant
based diet (45), control (24);
intervention: 6 mos; followup: none

Ornish et al24

Kranse et al18
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Diet trials
Men with prostate Ca awaiting
prostatectomy (26):* soy (8), soy and
flaxseed (10), wheat (8); randomized,
placebo controlled double blind
clinical trial; intervention: 22–27
days; followup: none

Kumar et al17
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primary prevention. Environmental factors have also been
speculated to be important in prostate cancer progression.
The rationale and role of diet and dietary supplements in
delaying or preventing prostate cancer progression and/or
recurrence are well documented in recent reviews that have
examined an increasing body of evidence from preclinical
and epidemiological studies, and clinical trials.8 –11 Furthermore, data on diet related factors such as obesity show a
strong association with prostate cancer and worse overall
outcomes.12 This early evidence suggests that nontoxic dietary, lifestyle and/or naturally derived interventions could
potentially decrease the risk of prostate cancer recurrence
and improve survival as well as reduce significant treatment
associated morbidity and ameliorate many of the common
side effects.
Prior reviews of diet (including body weight), dietary
supplements and prostate cancer have focused primarily on
evidence from in vitro, in vivo and epidemiological studies
with limited use of RCTs.8 –12 Therefore, we provide a comprehensive evaluation of diet and dietary supplement inter-

Subjects and Design

Phytoestrogen-rich diet: Soy grits
(50 gm) or soy grits (50 gm) plus
flaxseed (20 gm), wheat control
Soy grits contain 117 mg
isoflavones

From the British Columbia Cancer Agency (CLVP), Centre for Biomedical Research, University of Victoria (JGdB) and The Prostate
Centre at Vancouver General Hospital, University of British Columbia (ESTG), Vancouver, British Columbia, Canada

n North America prostate cancer is the most common
cancer in men. There are 22,300 men diagnosed annually in Canada1 and 186,295 estimated in 2008 in the
United States, representing 25% of all cancers in men.2
Approximately 1 in 8 men will be diagnosed in their lifetime
while 1 in 27 will die of the disease.1 The prostate cancer
survival rate is high2 and it is often curable by surgery or
radiotherapy when confined to the gland. However, approximately 25% to 40% of patients may have recurrence within
5 years.3 The high incidence of prostate cancer coupled with
a long latency period affords a particularly attractive target
for dietary and lifestyle interventions, especially since conventional treatments are often associated with considerable
morbidity such as urinary or bowel dysfunction, impotence,
fatigue, weight gain, muscle loss and osteoporosis.4
There is a large variation in prostate cancer rates worldwide5 and migration studies show that cancer rates increase
in men who immigrate to the United States,6,7 suggesting an
important role of environmental factors including diet in

Intervention

Dalais et al16

Cheri L. Van Patten,* Johan G. de Boer and Emma S. Tomlinson Guns

Purpose: We review the effect of diet and dietary supplement interventions on prostate cancer progression, recurrence and
survival.
Materials and Methods: A literature search was conducted in MEDLINE®, EMBASE® and CINAHL® to identify diet and
dietary supplement intervention studies in men with prostate cancer using prostate specific antigen or prostate specific
antigen doubling time as a surrogate serum biomarker of prostate cancer recurrence and/or survival.
Results: Of the 32 studies identified 9 (28%) were randomized controlled trials and the focus of this review. In these studies
men had confirmed prostate cancer and elevated or increasing prostate specific antigen. Only 1 trial included men with
metastatic disease. When body mass index was reported, men were overweight or obese. A significant decrease in prostate
specific antigen was observed in some studies using a low fat vegan diet, soy beverage or lycopene supplement. While not often
reported as an end point, a significant increase in prostate specific antigen doubling time was observed in a study on lycopene
supplementation. In only 1 randomized controlled trial in men undergoing orchiectomy was a survival end point of fewer
deaths with lycopene supplementation reported.
Conclusions: A limited number of randomized controlled trials were identified in which diet and dietary supplement
interventions appeared to slow disease progression in men with prostate cancer, although results vary. Studies were limited
by reliance on the surrogate biomarker prostate specific antigen, sample size and study duration. Well designed trials are
warranted to expand knowledge, replicate findings and further assess the impact of diet and dietary supplement interventions on recurrence and treatment associated morbidities.

DIET AND DIETARY SUPPLEMENTS FOR PROSTATE CANCER

Ansari and Gupta21

Combined diet and dietary supplement trials
Low fat (10% total calories) vegan
Men with prostate Ca on watchful
diet: soy (1 serving tofu and 58 gm
waiting (90): intervention (41),
protein); fish oil (3 gm); vitamin E
control (49); randomized, controlled
(400 IU); selenium (200 mcg);
clinical trial; intervention: 12 mos;
vitamin C (2,000 mg); stress
followup: none
reduction, exercise and group
support
Margarine (20 gm) containing
Men with prostate Ca with increasing
vitamin E (50 mg), selenium (200
PSA after primary treatment or
mcg), green tea (6 cups),
watchful waiting (32): Group 1 (15),
isoflavones (100 mg), lutein (10
Group 2 (17); randomized, placebo
mg), lycopene (10 mg), carotenoids
controlled, double-blind, 2-arm
(10 mg)
crossover study; intervention: 6 wks;
followup: 8 wks after period 2
intervention
Dietary supplement trials
Lycopene (4 mg)
Men with metastatic prostate Ca (54),
lycopene supplement and
orchiectomy (27), and orchiectomy
alone (27); randomized controlled
clinical trial; intervention: 2 yrs;
followup: none

Kucuk et al19

Lycopene (30 mg)

Men with prostate Ca awaiting
surgery (26): lycopene (15), control
(11); randomized, placebo controlled
phase II clinical trial; intervention: 3
wks; followup: 13–30 days

Schroder et al20

Soy isoflavones (62.5 mg), lycopene
(15 mg), silymarin (160 mg),
ascorbic acid (225 mg), tocopherol (75 mg), carotenoids (3
mg), bioflavonoids (19 mg),
selenium (128 mcg), zinc (18 mg),
calcium carbonate (1,148 mg),
other

Men with prostate Ca with increasing
PSA after primary treatment (42):
Group 1 (22), Group 2 (20);
randomized, placebo controlled
double blind crossover study;
intervention: 10 wks followed by
4-wk washout period prior to
crossover; followup: none

PSA Findings and Significance
PSA: statistically significant difference in %
change between soy and placebo (12.7% vs
40%,† p  0.02) based on a decrease from 7.16
 3.23 to 6.34  3.05 ng/ml for soy compared
to an increase from 5.81  3.70 to 7.11  4.23
ng/ml in control; statistical analysis of
flaxseed compared to control not reported
PSADT: not available
PSA: no difference in mean change in total
PSA between soy and placebo based on 7.38 
5.62 to 6.77  4.96 ng/ml for soy and 7.45 
5.36 to 6.89  5.47 ng/ml for placebo (p 
0.96) or free PSA (p  0.13)
PSADT: not available
PSA: no difference in the mean change between
rye and placebo based on 14.8  9.1 to 14.7 
9.0 ng/ml for rye and 13.2  10.9 to 13.2 
10.1 ng/ml for placebo (p 0.05)
PSADT: not available
PSA (secondary end point): no difference
between plant based diet and control for
active surveillance alone based on 7.21  4.14
to 9.49  12.90 ng/ml in the intervention
group and 6.94  6.55 to 6.88  6.98 ng/ml in
controls (p  0.21) or when analyzed in
combination with men who completed primary
treatment (no values provided)
PSADT: not available
PSA: Statistically significant difference in the
mean change between intervention and
control (4% vs 6%, p  0.016) based on a
decrease from 6.23  1.7 to 5.98  1.7 ng/ml
for intervention compared to an increase from
6.36  1.7 to 6.74  2.1 ng/ml in the control
PSADT: not available
PSA: not available
PSADT (log slope method): no difference in
total PSADT based on 41 to 44 wks (p  0.84);
statistically significant increase in free
PSADT based on doubling time of 68 wks to a
half life of 13 wks (p  0.02)

PSA: statistically significant difference between
the lycopene group compared with
orchiectomy alone based on 9.02  7.5 and
3.01  1.9 ng/ml (p  0.001); unclear if the
analysis represents a comparison in the
difference in mean change in PSA between
groups or before and after analysis
PSADT: not available
PSA: no difference in mean % change between
lycopene and placebo (18% vs 14%) based on
6.89  0.81 to 5.64  0.87 ng/ml for lycopene
supplements and 6.74  0.88 to 7.65  1.78
ng/ml for placebo (p  0.25)
PSADT: not available
PSA: no statistically significant difference in
total (p  0.076) or free (p  0.988) PSA
PSADT: statistically significant increase in free
PSADT based on 1,150 vs 445 days (2.6-fold,
p  0.041) for the supplement vs control
treated periods; no statistically significant
difference observed in the intent to treat
group (p  0.089); no statistically significant
carryover effect reported (p  0.131)

Followup reported as time from the end of the intervention where relevant.
* Number of subjects reported as 28.
† Mean change in PSA from the manuscript data was calculated to be 11.4% vs 22.4%.
‡ Kumar, personal communication.

epidemiological studies, including migration studies and reports of lower prostate cancer rates in Asian men with
higher soy intakes. In this review the 3 dietary soy trials
were conducted in men awaiting prostatectomy16 or on

watchful waiting,17,24 using PSA (rather than PSADT) as
the primary end point. A diet supplemented with soy grits
for 22 to 27 days significantly decreased PSA by 12.7%
compared to a 40% increase in 26 controls,16 while an 8.3%

