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l. Introduction

Despite substantial advances in early detection and treatment, prostate cancer
remains the most commonly diagnosed non-cutaneous cancer and the second leading
cause of cancer death among U.S. men. The enormous scope of this public health
problem calls for the development of innovative approaches to prostate cancer
prevention, control, and treatment.

One potential novel approach is dietary modification. Epidemiological and pre-
clinical studies suggest that alterations in nutritional intake may protect against prostate
cancer initiation and progression. However, despite widespread public interest in this
topic, there are very few clinical studies investigating the potential benefits of diet-based
interventions for prostate cancer.

We have successfully developed and pilot tested a telephone-based dietary
intervention for prostate cancer patients based on well-established principles of social
cognitive theory."? This relatively straightforward, low-cost intervention—which
increases vegetable intake and decreases fat intake—is the first to utilize diet as a form
of primary clinical therapy for prostate cancer. Due to its practicality, simplicity, and
proven benefits to cardiovascular and overall health, this intervention would be widely
applicable. Use in an active surveillance (“watchful waiting”) population may potentially
spare thousands of patients each year from the considerable side effects of surgery and
radiation.

We hypothesize that a vegetable-intense diet will decrease disease progression
and anxiety in men with prostate cancer. Our goal is to develop a practical, diet-based
intervention for prostate cancer. We plan to implement a randomized clinical trial of a
novel dietary intervention that utilizes a central, telephone-based counseling program to
promote vegetable intake among prostate cancer patients who are being treated with
active surveillance. As part of this trial, we will test whether a gene fusion biomarker will
predict disease progression in this patient population.




IIl. Body

Progress to Date
During the first year of the funding period, | have made substantial progress in 5
specific areas.

1. Organizational components for Initiating the Randomized Trial

| completed five key organizational components of study at the University of
California San Diego (UCSD) Moores Comprehensive Cancer Center, all of which are
necessary for implementing the trial: a) | wrote the study protocol; b) | oversaw
development of the infrastructure for executing the telephone-based dietary
intervention, including personnel and printed materials; c) | oversaw development of the
infrastructure for performing dietary assays, including obtainment of a fluoroscopic
detector for measuring dietary biomarkers; d) | established the protocols for obtaining
and processing patient specimens, including those to be submitted for TMPRSS2:ERG
gene fusion analysis; and e) | secured local IRB approval from UCSD. In addition, |
completed and submitted the initial application materials for human subjects research
protection to the DOD.

2. Publications

Based on additional analyses of the pilot data for the current study, | published one
peer-reviewed manuscript.3 In addition, | published a second peer-reviewed manuscript
focusing on the complex background data related to the trial.*

3. Expanded participation in Cancer and Leukemia Group B (CALGB)

Because the pilot study for this trial was funded by the Cancer and Leukemia Group
B (CALGB), members of the CALGB leadership have taken an active interest in its
development. As a result, | substantially expanded my participation in the CALGB
organizational structure. Last year, | joined the CALGB Prevention Sub-committee,
adding to my role as a standing member of the Genitourinary Surgery Sub-committee
and Genitourinary Committee. | attended two CALGB group meetings (in November
2008 and June 2009) at which | made presentations to the GU Surgery and Prevention
Sub-committees and GU Committee regarding the status of the trial. | also supplied
regular updates to members of the CALGB leadership through e-mail correspondence,
participated in conference calls, and broadened my contacts with other clinician
scientists in the CALGB network.

4. Expansion of the current study

My increased participation in CALGB presented me the tremendous opportunity to
expand the scope of the trial from the two sites—UCSD and Roswell Park Cancer
Instiute—originally detailed in the Statement of Work when members of the CALGB
leadership suggested that it be run as a multi-center national trial utilizing the CALGB
infrastructure.

Therefore, in collaboration with Dr. James Marshall of Roswell Park, | reworked the
initial power calculations as follows: assuming a drop-out rate of 5%, to observe a
reduction from 30% to 15% in the probability that patients progress with 90% power at a



level of 0.05 will require 200 men randomized to each of the two study groups, for a
total of 400 randomized participants; for the same number of participants, we will have
80% power to observe a reduction in progression from 30% to 20%.

5. Funding

With the support of the GU Surgery and Prevention Sub-committees and the CALGB
leadership, | helped develop and submit an expanded protocol—based extensively on
the protocol outlined in the Statement of Work—as an RO-1 application to the National
Cancer Institute to fund the expanded study CALGB. The primary outcome variables
and dietary intervention of this expanded study are identical to those listed in the
Statement of Work. Dr. James Marshall of Roswell Park is the Principal Investigator and
Dr. Marshall and | are study Co-chairs. As Protocol Chair, | share the ultimate
responsibility for the orderly and scientific conduct of all research activities associated
with the trial.

The RO-1 application received an initial priority score of 196. We responded to the
reviewer's comments and resubmitted; the resubmission priority score was 162. During
Q1 2008-2009, we again responded to the reviewers and resubmitted. During Q2 2008-
2009, the 2™ resubmission priority score was 155, corresponding to the 14" percentile.
NCI officials then requested additional responses to reviewers prior to making a final
decision on funding status. During Q3 2008-2009, | drafted additional, detailed
responses to the reviewers which Dr. Marshall and | then submitted for review. During
Q4 2008-2009, we received word that we had received a 5-year, RO-1
award. Since that time, | have been working with Dr. Marshall to revise the CALGB
protocol, finalize IRB status, and open the study to accrual.

In addition, in Q1 2008-2009, | received a grant from the Hope for a Cure
Foundation to purchase a fluoroscopy detector necessary for performing dietary
biomarker studies for the trial.

Problem areas

There are no current problems impeding performance of the trial. As stipulated in the
approved Statement of Work, the original grant timeline—which included a 6 month
period to account for potential funding and regulatory issues—estimated that the trial
would open to accrual in March 2009. With the additional time required to secure the
RO-1 funding, we are now anticipating a start date in November 2009. The revised
timeline will depend upon the exact start date and will be submitted at the end of the
next annual reporting period.

Work to be performed during next reporting period
As noted above, | anticipate that the trial will begin in November 2009. Following
this, we will accrue patients to study and implement testing of the intervention.




lll. Key Research Accomplishments

Completion of 5 key organizational components for the trial:
o Writing of the study protocol.
o Development of the telephone-based dietary intervention
infrastructure.
o Development of the dietary assay infrastructure.
o Establishment of the protocol for obtaining and processing patient
specimens at UCSD.
o Obtainment of UCSD IRB approval.
Publications
o Two peer-reviewed papers related to the study.
Expanded participation in Cancer and Leukemia Group B (CALGB)
o CALGB Prevention and GU Sub-Committees and GU Committee.
o Presentations at two CALGB group meetings.
o Regular conference calls and email correspondence.
Funding
o National Cancer Institute RO-1
o Hope for a Cure Foundation



IV. Reportable Outcomes

Peer reviewed manuscripts.

Silberstein J and Parsons JK. Current concepts in diet and prostate cancer. Aging
Health, 4: 495-50, 2008.

Parsons JK, Newman V, Mohler JL, Pierce JP, Flatt S, Messer K, and Marshall J.
Dietary intervention after definitive therapy for localized prostate cancer: results from a
pilot study. Can J Urol, 16(3):4648-4654, 2009.

Funding

e National Cancer Instiute 5RO1 CA1329510182
o “Arandomized, multicenter, phase 3 trial of a dietary intervention for
prostate cancer patients treated with active surveillance.”
(@)
Pl: Marshall
o Role: Study Co-chair and co-investigator

(@]

e Hope for a Cure Foundation (San Diego, CA)
o toward the purchase of a fluoroscopic detector for biomarker
assays, to be housed in the UCSD Moores Cancer Center Shared
Nutrition Resource



V. Conclusion

In summary, | have achieved substantial progress during the first year of the
funding period. | have completed several key organizational tasks for implementing the
randomized clinical trial, published two peer reviewed manuscripts, expanded the scope
of the trial by extending my participation in the CALGB cooperative group, and secured
additional funding for performing the trial.

| anticipate that, during the second year of the funding period, the trial will open
for accrual and testing of the dietary intervention will begin.
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Summary

Increasing evidence suggests that diet influences the initiation and progression of
prostate cancer. Herein, we review associations of specific foods and nutrients with
prostate cancer, summarizing important and clinically relevant emerging data on this
complex topic. Foods and nutrients associated with decreased risk of prostate cancer
include lycopene, soy, cruciferous vegetables, vitamin E, and selenium. Although
prospective clinical trials of dietary supplements and dietary modification to prevent or

control prostate cancer are underway, definitive clinical evidence is currently lacking.



Introduction

Prostate cancer is the most commonly diagnosed noncutaneous cancer and the
second leading cause of cancer death among United States men. In 2007 in the United
States, 218,890 men were diagnosed with, and 27,050 men died of, prostate cancer

(American Cancer Society, Cancer Facts and Figures, at www.cancer.org). Globally,

prostate cancer incidence is on the rise.[1] In the U.S.A., the cost of treating prostate
cancer in 2003 was estimated to be more than 4 billion dollars annually.[2] The
magnitude of this public health problem calls for the development of novel approaches
to prostate cancer prevention and control.

Accumulating epidemiological and pre-clinical evidence suggests that diet may
substantially alter prostate cancer initiation and progression. Associations of specific
dietary constituents with prostate cancer risk would intimate that modulation of diet is a
potential therapy for prostate cancer prevention and control. In this review, we identify
foods and nutrients potentially associated with prostate cancer risk and outline ongoing
clinical trials of dietary supplements and modification to prevent or control prostate

cancer.

Lycopene (Tomato)

Lycopene is an antioxidant commonly found in tomatoes, watermelon, and pink
grapefruit.[3] Lycopene is a free radical scavenger and has been shown to reduce the
amount of oxidative DNA damage in cell culture and animal studies.[4]

Epidemiological data has been inconsistent. The Health Professionals Follow Up

Study (HPFS), a prospective epidemiological based study based on mailed dietary
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questionnaires noted a significantly reduced risk of prostate cancer in those who
consume higher quantities of tomato products. [5-7] However, the Prostate, Lung,
Colorectal and Ovarian Screening Trial (PLCO) a multi-center cancer screening trial in
which patients completed a 137 item food frequency questionnaire at baseline did not
demonstrate a significant reduced risk with lycopene or tomato product consumption.[8]

Still, broader analyses of published data suggest a slight protective effect for
tomatoes. A critical review performed by the U.S. Food and Drug Association observed
a decreased risk of prostate cancer with higher tomato intake but no significant
association of lycopene with prostate cancer.[9] Finally, in a meta-analysis of 21
published studies, Etminan and colleagues observed that participants with the highest
intake (fifth quintile of intake) of raw tomatoes [Relative Risk (RR) 0.89, 95% CI 0.8 to
1.0] or cooked tomatoes (RR 0.81 95% CI1 0.71 to 0.92) had a modest reduction in
prostate cancer risk.[10] These investigators furthermore noted that while lycopene
consumption was not associated with prostate cancer risk (RR 0.99, 95% CI 0.93-1.06),
higher serum lycopene concentrations were associated with decreased risk (RR 0.85,
95% CI 0.75-0.97).

Interest in the potential therapeutic benefits of lycopene and/or tomatoes has
lead to a small number of clinical trials that have produced promising—yet preliminary—
results. Stacewicz-Sapuntzakis and Bowen placed thirty-two patients with prostate
cancer on a tomato paste—rich diet 3 weeks before their scheduled prostatectomy. The
patients consumed 26.8 mg of lycopene per day, compared with their usual mean intake
of 5 mg/day. These investigators noted significant reductions in serum PSA

concentrations and increases in apoptotic index in the intervention group compared with
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the controls.[11] Similarly, Kucuk and colleagues randomized 26 patients with newly
diagnosed prostate cancer to receive tomato oleoresin extract containing 30 mg of
lycopene or no supplementation for 3 weeks before radical prostatectomy. When
compared with controls, the intervention group was found to have smaller tumors, less
involvement of surgical margins, and less diffuse involvement of the prostate by high-
grade prostatic intraepithelial neoplasia.[12] Still, while interesting, clinically significant

outcomes such as (prostate cancer incidence or survival) have yet to be examined.

Soy

Soy is rich in isoflavones, most notably genistein and daidzein, and its
consumption is greater in populations with lower incidence of prostate cancer. [13]
While research is ongoing, isoflavonoids may mitigate prostate cancer risk through a
variety of purposed mechanisms. Various investigators have demonstrated that soy
may influence androgen receptor activity and the hormonal milieu.[13, 14] Additionally,
genistein and daidzein have been demonstrated to have direct impact on cell cycle
regulation and teleromerase activity of prostate cancer cell lines.[15, 16]

Some but not all epidemiological studies have observed a decreased risk of
prostate cancer with increased soy intake. In the Adventist Health Study, frequent
consumption of soy, defined as more than once a day, was associated with a 70%
reduction of prostate cancer risk (RR 0.30, 95% CI 0.1 to 1.0, P-value for linear trend =
0.03).[17] While data from other observational studies has been conflicting, in a meta-

analysis of eight previously published studies, consumption of soy food was related to
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an approximately 30% reduction in prostate cancer risk, strongly supporting its
beneficial effects.[18]

In addition, several pilot clinical trials have noted reduction of prostate-specific
antigen (PSA) levels in men with prostate cancer who are placed on high soy diets
suggesting a potentially therapeutic role for high soy diets.[19-21] Schrdder et al.
performed a dietary-based intervention on 49 patients with a history of prostate cancer
and rising PSA levels after radical prostatectomy or radiotherapy. In a randomized
clinical trial, a dietary supplement consisting of soy, isoflavones, lycopene, silymarin and
antioxidants was associated with a 2.6-fold increase in the PSA doubling time from 445
to 1150 days for the supplement and placebo periods, suggesting that the soy-based
dietary supplement used in this study delayed PSA progression.[22] In another study of
41 patients with asymptomatic recurrent prostate cancer, a diet high in soy and
tomatoes was associated with significantly increased serum lycopene levels and urinary

isoflavone levels and decreased serum vascular endothelial growth factor and PSA.[23]

Cruciferous Vegetables

Cruciferous vegetables include broccoli, broccoli sprouts, cauliflower, radishes,
cabbage, brussels sprouts, kale, collard greens, and bok choy. These vegetables
contain a number of nutrients and phytochemicals with health benefits and potential
cancer chemopreventive properties, including folate, fiber, carotenoids and chlorophyill.
Crucifers are rich sources of glucosinolates, substances which after consumption are
hydrolyzed to biologically active compounds called indoles and isothiocyanates. In

animal models, indole-3-carbinol has been shown to inhibit cell growth and induce

13



apoptosis in CaP cells.[24] Isothiocyanates induce expression of cytoprotective phase 2
enzymes in multiple prostate tumor cell lines,[25, 26] promote apoptosis of prostate
cancer PC-3 cells in vitro, and inhibit growth of PC-3 xenografts in nude mice. [27] In
the rat, oral ingestion of broccoli sprout extract containing isothiocyanates increases
phase 2 enzyme activity in the prostate. [28] Interestingly, a recent study indicated that
rats fed a combination tomato and broccoli diet had greater suppression of prostate
tumors than rats fed either tomato or broccoli alone, suggesting a synergistic effect of
the two dietary components.[29]

Epidemiologic studies have demonstrated conflicting results with respect to the
association of prostate cancer and cruciferous vegetable intake. In the PLCO, risk of
extraprostatic prostate cancer (stage Ill or IV tumors) decreased with increasing
vegetable intake (RR = 0.41, 95% CI = 0.22 to 0.74, for high versus low intake; Pieng =
0.01); this association was mainly explained by intake of cruciferous vegetables.[30]
Although the HPFS demonstrated no significant overall association of baseline
cruciferous vegetable intake and incident prostate cancer, restriction of the analyses to
men who had undergone PSA testing to reduce the potential for detection bias, or to
men with more consistent intake of vegetables over the 10 years before initiation of the
study, showed significant inverse associations of crucifer intake with prostate
cancer.[31] However, in the EPIC study, crucifers were not associated with prostate
cancer risk.[32]

Based on these observations, a small number of randomized clinical trials have
been performed to explore the potential for using vegetable-intense diets as a form of

prostate cancer therapy. In a study by Ornish and colleagues, patients with less
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aggressive prostate cancer on a program of active surveillance were randomized to
either a control condition or an intensive lifestyle program that included a vegan diet
supplemented with soy, fish oil, vitamin E, selenium and vitamin C, moderate aerobic
exercise, stress management techniques, and participation in a 1-hour support group
once weekly to enhance adherence to the intervention. PSA decreased by 4% in the
experimental group but increased by 6% in the control group.[33] It is not clear what role
cruciferous vegetable consumption played in PSA reduction. In another study of
prostate cancer patients on active surveillance, these same investigators reported
significant alterations in prostate gene expression patterns in response to
comprehensive lifestyle changes, including a strict vegan diet.[34] In the Men's Eating
and Living (MEAL) study, 74 men with prostate cancer were randomized to receive
either telephone-based dietary counseling or standardized, written nutritional
information. After 6 months of follow-up, mean daily intakes of total vegetables,
crucifers, tomato products, and beans/legumes increased and fat intake decreased in
the study group, while there were no significant changes in the control arm.[35] This
study proved that simple telephone based counseling can have a significant impact on
patient’s diets and this may be a means of performing reliable dietary based

interventions for patients with prostate cancer.

Vitamin E
Vitamin E is a collective term for four tocopherols and four tocotrienols. The main

dietary sources of vitamin E are vegetable oils. a-tocopherol is thought to be the most
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biologically active form and is the form found in dietary supplements.[36] Vitamin E may
impact prostate cancer through its inhibition of NF-KappaB, a transcriptional factor
linked to the development of prostate malignancy.[37] Additionally, vitamin E has been
demonstrated to modulate cell cycle proliferation, and a-tocopheryl succinate has been
demonstrated to induce apoptosis in prostate cancer cell lines.[38, 39]

Vitamin E has generated a great deal of interest based on the results of the
Alpha-Tocopherol, Beta-Carotene (ATBC) trial, which randomized 19,000 Finnish male
smokers to vitamin E (50 mg), beta-carotene (20 mg), both, or placebo daily for 5 to 8
years (median, 6.1 years).The primary endpoint of the study was incident lung cancer;
however, significant reductions in incident prostate cancer (32%) and prostate cancer
deaths (41%) were noted.[40]

Although the HPFS and the PLCO observed no overall associations of prostate
cancer risk and vitamin E consumption, both studies demonstrated in subset analyses a
decreased risk of advanced or metastatic/fatal prostate cancer with vitamin E intake—
but only among current and recent smokers.[41, 42] Similarly, the NIH-AARP Diet and
Health Study noted an inverse association of dietary 7-tocopherol and risk of advanced
prostate cancer only (for highest versus lowest quintile: RR, 0.68; 95% CI, 0.56-0.84;
Pirena = 0.001).[43]

The Selenium and Vitamin E Cancer Prevention Trial (SELECT) is a large phase
3 randomized, placebo-controlled trial of selenium and vitamin E supplementation to
determine if these compounds decrease the risk of prostate cancer. The study was
opened in 2001 and finished accrual of nearly 35,000 participants in 2004. Participants

are randomized in to selenium alone (200 pg/day from L-selenomethionine), vitamin E
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alone (400 IU/day of all rac a-tocopheryl acetate), both, or placebo for a minimum of 7

years. The study is anticipated to report results in 2013.[44]

Selenium

Selenium is an essential trace nutrient that humans ingest through plant
consumption. Selenium is believed to influence tumorigenesis through a variety of
mechanisms, including androgen receptor signaling modulation, induction of apoptosis,
and growth inhibition in prostate cancer cells.[45, 46]

The relationship between selenium and prostate cancer was serendipitously
described in a randomized control trial of skin carcinomas in which 200 ug of selenium
daily significantly reduced incident prostate cancer (hazard ratio = 0.48, 95% CIl = 0.28—
0.80)[47, 48] Studies of In a meta-analysis of 16 studies (11 cohort and 5 case-control),
Etminan and colleagues observed a pooled RR of prostate cancer for any intake of
selenium of 0.72 (95% CI = 0.61-0.84) for cohort studies and 0.74 (0.61-1.39) for case-
control studies. Similarly, the pooled RR of moderate selenium intake was 0.74 (0.61—
0.90) for cohort studies and 0.74 (0.39-1.39) for case-control studies. These data
suggest that selenium intake may reduce the risk of prostate cancer, and are notable in
that they considered different methods of assessing selenium exposure, including food
frequency questionnaires (which are potentially susceptible to recall bias), blood and
plasma levels, and nail clippings.[49] The SELECT trial and a series of other smaller

intervention based studies will further elucidate these associations.[50]

Vitamin D
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Vitamin D is technically a steroid hormone. It is produced in the skin in a reaction
catalyzed by ultraviolet light and undergoes several hydroxylation reactions in the liver
and kidney to its active metabolic forms. Vitamin D may decrease the risk of prostate
cancer through its pro-apoptotic influence or its role as a nuclear transcription factor that
regulates cell growth and differentiation.[51]

Risk of prostate cancer mortality increases with increased latitude from the
equator.[52] Geographic distribution of prostate cancer mortality is the inverse of that of
UV radiation. This effect is strongest in counties north of 40° N latitude, where vitamin D
synthesis is limited to non-winter months.[53] Vieth and colleagues noted in a cohort of
men on active surveillance that PSA progression was slower during the spring/summer
than during the rest of the year.[54]

Despite these observations, there has been a lack of prospective epidemiologic
data definitively linking prostate cancer risk with vitamin D use.[55-57] One reason may
be that there are multiple factors that influence circulating 25(OH)D concentrations,
including region as a surrogate of UV-B radiation exposure, behaviors related to sun

exposure, skin pigmentation, BMI, season, and age.[58]

B-Carotene

Carotene is an orange photosynthetic pigment important for photosynthesis.

There are several isoforms and 3-carotene is the more common form and can be found

in yellow, orange, and green leafy fruits and vegetables. Generally, the greater the

intensity of the orange color of the fruit or vegetable, the more B-carotene it contains. In
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vivo experimentation has demonstrated that B-carotene may significantly reduce the
growth of various prostate cancer cell lines.[59]

In the EPIC prospective observational study, higher plasma lycopene and total
carotenoids were associated with a reduction in risk of advanced prostate cancer.[60] In
the ATBC, for men taking R-carotene (20 mg/d for a median of 6 years) compared with
placebo there was a modest but statistically nonsignificant increase in risk of prostate
cancer.[61] In the Physicians' Health Study, supplemental 3-carotene (50 mg on
alternate days) was not associated with overall prostate cancer risk.[62] However, in a
follow-up study, men with the lowest quartile of plasma P-carotene assigned at random
to receive P-carotene supplementation had a significant reduction in prostate cancer risk

(RR = 0.68, 95% Cl, 0.46-0.99).[63]

Green Tea

Green tea, which is made from an unfermented leaf extract of the plant Camellia
sinensis. Green teas contain substances called catechins, including epigallocatechin
(EGCG). EGCG has been demonstrated in vivo to suppress prostate tumor growth and
tumor angiogenesis and to promote tumor apoptosis.[64, 65]

In a recent large prospective Japanese study, green tea consumption of 5 or
more cups per day was associated with a decreased risk of advanced prostate cancer
(RR 0.52, 95% CI: 0.28-0.96). There was no association with localized prostate

cancer.[66]

Pomegranate Juice
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Pomegranate, a rich source of polyphenolic compounds called ellagitannins, has
been reported to have higher antioxidant activity than red wine or green tea.[67] In vivo
data suggests that pomegranate and ellagitannins may have antineoplastic potential
through inhibition of angiogenesis and prostate cancer cell growth and modulation of
androgen receptor pathways.[68] [69] Epidemiological evidence is lacking. However,
Pantuck and colleagues demonstrated in a phase 2 study of men with rising PSA after
surgery or radiation that pomegranate juice increased mean PSA doubling time from 15

months to 54 months.[70] Further investigations are ongoing.

Meat and Fat

There are moderate but inconsistent epidemiologic associations of increased
meat and fat consumption with elevated risk of prostate cancer.[71] [57] Hypotheses to
explain these associations include exposure to carcinogenic pesticides, altered
hormonal milieus, increased exposure to carcinogenic fatty acids, and increased
production of reactive oxygen species which intercalate in DNA base pairs and result in
mutations.[72]

In a systematic review of 33 epidemiologic studies, Fleshner and colleagues
concluded that there is reasonable evidence that increased dietary fat intake is
associated with an increased risk of prostate cancer.[73] In the Cancer Prevention
Study Il Nutrition Cohort, African American men with high consumption of cooked
processed meats (sausages, bacon, and hot dogs) were more likely to be diagnosed
with prostate cancer (RR, 2.7; 95% Cl, 1.3-5.3 for highest versus lowest quartile;

P(trend) = 0.008).[74] Other recent studies, however, have not observed these
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associations. In the large multi-institutional European Prospective Investigation into
Cancer and Nutrition (EPIC), involving almost a hundred and fifty thousand men with
mean follow-up of 8.7 years, there was no significant association between dietary fat
(total, saturated, monounsaturated, and polyunsaturated fat and the ratio of
polyunsaturated to saturated fat) and risk of prostate cancer.[75] Similarly in the
Multiethnic Cohort Study, a prospective study of 87,000 multiethnic Americans the
authors found no indication that intake of fat or meat substantially affects prostate
cancer risk.[76]

Recent observational data intimate that weight loss and decreased fat intake may
be beneficial. Among 69,991 men in the Cancer Prevention Study Il Nutrition Cohort,
weight loss >11 Ibs over 10 years was associated with a 40% reduced risk of high-grade
prostate cancer.[77] Yet there are only limited clinical data. In a small pilot study, 25
prostate cancer patients followed a low-fat (20% of kilocalories or less), flaxseed-
supplemented (30 g/day) diet prior to prostate surgery. Significant decreases in total
testosterone, the free androgen index, and the PSA levels were noted among men who
had low grade prostate cancer; also observed were lower proliferation rates and
significantly higher rates of apoptotic cell death.[78] In the Polyp Prevention Trial, a low
fat diet did not significantly alter PSA slope over 4 years.[79] However, it is important to
note that this was a secondary, post hoc analysis of men enrolled in a colon study—not
a primary prostate cancer prevention trial. In addition, PSA slope is not a valid indicator

of incident prostate cancer.

Calcium and Dairy
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There is a good deal of prospective epidemiologic evidence suggesting a positive
association between intakes of dairy products and calcium intake with prostate cancer
risk. Postulated mechanisms include increased levels of circulating insulin-like growth
factor-1 and decreased circulating levels of the active form of vitamin D (1,25-
hydroxyvitamin D).[80, 81]

A meta-analysis of 12 prospective epidemiologic studies demonstrated that men
with the highestintakes of dairy products and calcium were more likely to develop
prostate cancer and more likely to develop advanced prostate cancer than men with the
lowest intakes.[82] The HPFS, the PLCO, and the Alpha-Tocopherol, Beta-Carotene
(ATBC) Cancer Prevention Study cohorts have observed similar findings.[83-85]

These data are difficult to interpret with regard to clinical applications and patient
counseling. Given the substantial benefits of calcium and dairy intake on bone health
and reduced colorectal cancer risk [86, 87] and the fact that older men at risk for
prostate cancer are also at risk for bony fracture or injury, no definitive

recommendations can be made until further data is obtained.

Zinc

Zinc is an essential mineral abundant in many food sources and a standard
component of multivitamins. The concentration of zinc in the prostate is higher than in
any other soft tissue in the body. In vitro evidence has suggested that increased zinc is
associated with increased prostate cancer risk, possibly through induction of hypoxia

inducible factor, which is known to be related to other genitourinary malignancies.[88]
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In the HPFS, supplemental zinc intake at doses of up to 100 mg/day was not
associated with prostate cancer risk. However, men who consumed more than 100
mg/day of supplemental zinc had more than double the risk of advanced prostate
cancer compared to nonusers. The risk was even greater in men who took
supplemental zinc for 10 or more years.[89] In the NIH-AARP Diet and Health Study,
there was an increased risk of prostate cancer mortality among men with heavy
multivitamin use who took zinc supplements. These investigators hypothesize that the
negative impact of zinc supplementation may be due to trace elements contained in zinc

supplements, such as cadmium, which is a known carcinogen.[90]

Conclusions

While the exact role that diet plays in the incidence and progression of prostate
cancer is complex and difficult to isolate from a myriad of genetic and environmental
variables, accumulating data on the potential links of diet with prostate cancer are
intriguing and merit further study. In particular, therapies that utilize lycopene, soy,
cruciferous vegetables, vitamin E, and selenium may offer novel methods for prostate
cancer prevention and control. Given the paucity of reliable prospective data regarding
diet modification and prostate cancer, it is reasonable to follow the current
recommendations of the American Cancer Society [91] and/or the 2007 World Cancer

Research Fund Report (http://wcrf.org) maintain a well-balanced diet rich in fruits,

vegetables, and whole grains; limit red meat; and exercise on a regular basis.

Future Perspective
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Epidemiological, pre-clinical, and early clinical data suggest that alterations in
diet or nutrient intake may prevent or inhibit prostate cancer. However, there remains a
paucity of definitive Level 1 evidence from prospective, randomized clinical trials. A
small series of pilot studies have suggested that certain interventions may impact
prostate cancer however these studies are severely limited by their size, short
intervention period, and the number of interventions performed. (11,12,22,23, 33,34, 67,
76 ) Additionally some of these series use PSA values a secondary endpoints to
measure impact on prostate cancer which may or may not be accurate.

To date, there have been no large prospective intervention studies to
demonstrate that dietary modifications of micronutrients or macronutrients will alter the
natural history or clinical manifestations of prostate cancer. Prostate cancer prevention
trials require large numbers of participants and prolonged durations to reach relevant
enpdoints. Also problematic is the issue of discerning the disparate biological and
clinical effects of different foods and food components. The SELECT trial should provide
additional insights as to whether vitamin E and/or selenium supplementation will prevent
incident prostate cancer. Future studies will focus on clinical trials of diet-based
interventions—including high-vegetable diets, dietary fat restriction, and dietary extracts
of putative anti-carcinogenic compounds—to determine whether these therapies are
efficacious at treating prostate cancer: for example, preventing recurrence after
definitive treatment of localized disease, or inhibiting clinical progression in patients
enrolled in watchful waiting programs.[28, 35, 92] Future studies will also likely

concentrate on identifying diet-related biomarkers in prostate tissue and describing
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genomic patterns related to inter-individual variations in physiological and clinical

responses to various dietary constituents.

Executive Summary
Introduction
¢ Accumulating epidemiological and pre-clinical evidence suggests that
micronutrients and macronutrients may substantially alter the risk of prostate
cancer.
Lycopene (Tomato)
e Lycopene is an antioxidant and free radical scavenger commonly found in
tomatoes, watermelon, and grapefruit.
e Several large epidemiologic studies have noted a significantly reduced risk of
prostate cancer in those who consume higher quantities of tomato products.
Soy
e Soy is rich in isoflavones and may influence androgen receptor activity and the
hormonal milieu.
e Epidemiological studies have consistently observed a decreased risk of prostate
cancer with increased soy intake.
Cruciferous Vegetables
e Cruciferous vegetables—including broccoli, broccoli sprouts, cauliflower,
radishes, cabbage, brussels sprouts, kale, collard greens, and bok choy—contain

a number of potentially anti-carcinogenic substances.
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e Although some epidemiologic studies have observed a decreased risk of prostate

cancer with higher cruciferous vegetable intake, others have not.
Vitamin E

e The main dietary sources of vitamin E are vegetable oils; a-tocopherol is thought
to be the most biologically active form and is the form found in dietary
supplements.

e Several epidemiological studies have observed a decreased risk of prostate
cancer with increased vitamin E intake (400 IU/day).

e The Selenium and Vitamin E Cancer Prevention Trial (SELECT) is a large phase
3 randomized, placebo-controlled trial of selenium and vitamin E
supplementation to determine if these compounds decrease the risk of prostate

cancer. The anticipated completion date is 2013.
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Selenium
e Selenium is believed to influence carcinogenesis through a variety of
mechanisms, including androgen receptor signaling modulation, induction of
apoptosis, and growth inhibition of prostate cancer cells.

e Increased selenium intake potentially decreases the risk of prostate cancer (200

pgram/day of L-selenomethionine).

e The SELECT trial will further elucidate these associations.

Vitamin D
e Vitamin D may decrease the risk of prostate cancer by promoting apoptosis of
prostate cancer cells and modulating expression of a nuclear transcription factor
that regulates prostate cell growth and differentiation.
e However, further epidemiological evidence is necessary.
B-Carotene

e [-Carotene can be found in yellow, orange, and green leafy fruits and vegetables

and reduces the growth of various prostate cancer cells in vitro.
e Higher intake of B-Carotene and other carotenoids may potentially reduce the
risk of prostate cancer.
Green Tea
e Green teas contain substances called catechins, including epigallocatechin
(EGCG). EGCG has been demonstrated in vivo to suppress prostate tumor

growth and tumor angiogenesis and to promote tumor apoptosis.
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e Preliminary epidemiological studies suggest that green tea consumption is
associated with a decreased risk of advanced prostate cancer.
Pomegranate Juice
e Compounds in pomegranate juice have potential antioxidant activity and may
inhibit prostate cancer cell growth in vitro.
e Pre-clinical and early clinical data are promising but extremely limited and
preliminary.
e Epidemiological and definitive clinical evidence are lacking.
Meat and Fat
e There are moderate but inconsistent epidemiological associations of increased
meat and fat consumption with elevated risk of prostate cancer.
¢ Hypotheses to explain these associations include exposure to carcinogenic
pesticides, altered hormonal milieus, increased exposure to carcinogenic fatty
acids, and increased production of reactive oxygen species.
Calcium and Dairy
e There is much epidemiological evidence to suggest a positive association
between intakes of dairy products and calcium intake with increased prostate
cancer risk.
e Postulated mechanisms include increased levels of circulating insulin-like growth
factor-l and decreased circulating levels of the active form of vitamin D (1,25-

hydroxyvitamin D).
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Zinc

Given the substantial benefits of calcium and dairy intake on bone health and
reduced colorectal cancer risk, these data are difficult to interpret with regard to

clinical applications and patient counseling.

Zinc is an essential mineral and a standard component of multivitamins. The
concentration of zinc in the prostate is higher than in any other soft tissue in the
body.

In vitro evidence has suggested that increased zinc is associated with increased
prostate cancer risk, possibly through induction of hypoxia inducible factor.
Some epidemiological studies have observed increased risk of prostate cancer

with increased zinc intake; however, these findings have been inconsistent.

Conclusions

Accumulating data on the potential links of diet with prostate cancer are intriguing
and merit further study.

Therapies that use lycopene/tomato, soy, cruciferous vegetables, vitamin E, and
selenium may offer novel methods for prostate cancer prevention and control.
Although epidemiological, pre-clinical, and early clinical data suggest that
alterations in diet may prevent or inhibit prostate cancer, there remains a paucity
of definitive evidence from randomized clinical trials.

The SELECT trial should provide additional and valuable insights as to whether

vitamin E and selenium supplementation will prevent incident prostate cancer.
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Future studies will focus on clinical trials of diet-based interventions to determine
whether these therapies are efficacious at preventing and/or treating prostate

cancer.
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Abstract

INTRODUCTION: Diet has been linked to prostate cancer risk. Dietary modification may

inhibit prostate cancer progression.

MATERIALS AND METHODS: As part of a randomized trial, we analyzed the effect of a
diet-based intervention on 25 prostate cancer patients who had previously undergone

surgery or radiation.

RESULTS AND CONCLUSIONS: In the intervention arm, vegetable intake increased (P
<0.05), fat intake decreased (P <0.05), and mean plasma levels of 3-carotene and total
carotenoids increased (P <0.05). In the control arm, there were no significant changes
in diet or blood carotenoids. These data support the feasibility of studying dietary
interventions as salvage or adjuvant therapy after surgery or radiation for localized

prostate cancer.

Key Words: diet; surveillance; broccoli; lycopene; crucifer; surgery; radiation; radical

prostatectomy; brachytherapy

45



Introduction

Up to 50% of newly diagnosed prostate cancer patients present with clinically
localized disease;[1] most receive definitive therapy with surgery or radiation.[2] The
estimated incidence of prostate-specific antigen (PSA) recurrence following definitive
therapy, 70 000 patients per year,[3] corresponds to a likely U.S. population prevalence
of at least several hundred thousand. The scope of this problem calls for the
development of innovative therapies to treat PSA-only recurrence.

Rapid PSA rises following definitive therapy, measured as low PSA doubling
times (PSADT), are associated with increased prostate cancer—specific mortality.[4,5]
Most investigators agree that patients with rapidly rising PSA following definitive therapy
are candidates for local and systemic salvage therapies.

However, most patients with PSA-only recurrence do not experience rapidly
rising PSA; rather, these patients evince slow rises and prolonged, asymptomatic
clinical courses.[4] Although salvage therapies—including radiation, radical
prostatectomy, cryosurgery, and androgen deprivation—potentially increase
progression-free survival after definitive therapy in select patients,[3,6] they are also
associated with side effects that may substantially diminish quality of life. Moreover,
there is scant evidence to support definitive survival benefits for salvage therapy in
patients with slowly rising PSA.

A novel approach with minimal toxicity is dietary modification. Epidemiological
studies suggest that diets high in vegetables and low in fat, meat, and dairy products
may protect against prostate cancer and decrease the risk of progression.[7-9] In vitro

models demonstrate that components of cruciferous vegetables (isothiocyanates) and
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tomatoes (lycopene) induce apoptosis of prostate cancer cells, inhibit carcinogenesis,
and promote the expression of cytoprotective enzymes.[10-12]

Clinical evidence supporting these observational and preclinical findings remains
limited. In the only dietary study to date in patients with PSA recurrence after definitive
therapy, PSADT significantly increased 6 months after patients began a program of diet
modification and stress reduction.[13] However, this study was small and
nonrandomized and included substantial lifestyle modifications. Thus, these results
cannot with certainty be attributed to changes in nutritional intake. Further studies of
dietary interventions for PSA recurrence are needed, particularly since many prostate
cancer patients are already experimenting with diet and dietary supplements.[14,15]

We previously designed and implemented a telephone-based dietary intervention
for breast cancer patients; the intervention produced significant, long-lasting diet
changes in these patients.[16] We adapted this method for men with prostate cancer
and tested it in a randomized, multicenter pilot trial: The Men’s Eating and Living
(MEAL) Study.[17] To evaluate the feasibility of studying diet-based interventions
following definitive therapy for prostate cancer, we analyzed the efficacy of this
intervention to effect diet change in a cohort of MEAL participants who had undergone

surgery or radiation.

Materials and Methods
Participants
The MEAL Study was conducted at 4 clinical sites of the Cancer and Leukemia

Group B Cooperative Study Group: The James Cancer Center of Ohio State University,
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the Southern Medical Oncology Consortium, the Moores UCSD Cancer Center of the
University of California at San Diego, and the Roswell Park Cancer Institute (RPCI). The
major enrollment sites were UCSD and RPCI. Institutional review board approval was
obtained at all study sites.

Eligible patients were men aged 50 to 80 years with biopsy-proven prostate
cancer. Other inclusion criteria were no history of other malignancy (other than
nonmelanoma skin cancer) in the previous 5 years and life expectancy = 3 years.
Exclusion criteria included psychiatric illness precluding compliance with the
intervention and/or obtainment of informed consent; medical conditions that would make
the protocol unreasonably hazardous; intolerance to cruciferous vegetables and/or
tomato products; and metastatic prostate cancer.

A total of 74 prostate cancer patients were recruited between March 2005 and
March 2006. Of these, 25 (34%) had undergone prior treatment with surgery or

radiation. Data collection was completed November 30, 2006.

Study design

MEAL was a 6-month, randomized, controlled clinical trial. The randomization
ratio was 2:1 (intervention to control). Participants were randomized to an intervention of
structured dietary education and telephone-based counseling promoting 7 or more
servings of vegetables a day, with decreased fat and red meat intake; or to a control
condition that provided print materials with standard guidelines recommending 5
servings of vegetables and fruits daily (U.S. Department of Agriculture, National Cancer

Institute, and American Cancer Society). All counseling, performed by telephone from
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the Moores UCSD Cancer Center, utilized a stepwise, phased approach employing
social cognitive theory and motivational interviewing techniques as previously
described.[17]
Outcomes assessment

Diets were evaluated at baseline and 6 months, each by a series of 3 separate
24-hour dietary recalls collected interactively via telephone interview. Data were
catalogued and analyzed utilizing Minnesota Nutrition Data System (NDS) software
(Nutrition Coordinating Center, University of Minnesota). Blood samples were collected
at baseline and at 6 months and analyzed for plasma carotenoid and serum PSA
concentrations. The primary outcome variables were the differences in dietary intakes
and plasma carotenoid concentrations between baseline and 6 months (within and

between groups).

Statistical Analyses

Changes in mean self-reported intake of total vegetables, cruciferous vegetables,
tomato products, lettuce and potatoes, other vegetables, fruit, whole grains,
beans/legumes, fiber, and fat were compared using paired t tests within each group and
2 sample t tests between groups. Baseline carotenoid values, log transformed to
improve normality, were examined for group differences. Changes in measured plasma
a-carotene, B-carotene, lutein, lycopene, beta-crytoxanthin, and total carotenoids were

compared using paired t tests within each group and 2 sample t tests between groups.

Results
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Participants

Of the 25 participants who had undergone prior surgery or radiation, 17 (68%)
had undergone radical prostatectomy, 5 (20%) radiotherapy with androgen deprivation,
and 3 (12%) brachytherapy (Table 1). Three (12%) were lost to follow-up prior to 6-

month data collection (Figure 1).

Dietary changes: vegetables

Vegetable intakes in the intervention arm increased significantly at 6 months,
while those in the control arm remained static (Table 2). In the intervention arm, mean
daily intakes of total vegetables, crucifers, tomato products, and other vegetables
increased by 70%, 52%, 237%, and 45%, respectively, while lettuce and potato intake
decreased by 61% (P<0.05). In the control arm, there were no significant changes in
mean intakes of total vegetables, tomato products, crucifers, lettuce and potatoes, or
other vegetables. Compared to control, the increases in total vegetables, tomatoes, and

other vegetables in the intervention arm were significant (P<0.05).

Dietary changes: fat
Fat intake decreased by 17% (P< 0.05) in the intervention arm and remained

stable in the control arm (Table 2).

Plasma carotenoid concentrations

Carotenoid concentrations increased in the intervention arm but not in the control

arm (Table 3). At baseline, plasma total carotenoid concentrations of intervention and
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control participants were similar. At 6 months, the mean total concentration had risen in
intervention participants by a significant 19% (P<0.05) and in controls by a
nonsignificant 2%. In the intervention arm, the mean 3-carotene concentration
increased by 35% (P<0.05), while mean concentrations of a-carotene, lutein, lycopene,
and cryptoxanthin concentrations did not change significantly. In the control arm, there

were no significant changes in any of the carotenoids measured (Table 3).

PSA concentrations

Plasma PSA concentrations at baseline and 6 months were available for 22 of
the 25 participants (Table 1). There were only 10 patients with PSA levels that changed
across the 3 treatment types and 2 study conditions. Thus, the small size of the dataset

precluded definitive quantitative analyses of PSA.

Discussion

Assessing the clinical efficacy of dietary change in prostate cancer patients
requires carefully designed clinical trials focused on feasible dietary interventions. The
intensive lifestyle modifications and face-to-face counseling employed in prior
interventions[13,18] require substantial resource commitments that may be difficult to
implement and sustain in larger patient populations. In contrast, the intervention we
describe is practicable, easy to implement, and centralized. It demands few resource
commitments and is relatively low cost, even for relatively large study samples.

To our knowledge, this is the first clinical trial to investigate the application of a

validated, diet-based intervention as a potential form of adjuvant or salvage therapy for
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prostate cancer following definitive therapy for localized disease. These pilot data
suggest that telephone-based counseling emphasizing a plant-based diet significantly
increases vegetable intake, decreases fat intake, and increases plasma concentrations
of potentially anticarcinogenic carotenoids in prostate cancer patients who have
previously undergone definitive local therapy.

This intervention focuses on dietary components associated with decreased
prostate cancer incidence and progression. The telephone counseling protocol focused
on helping men set serial dietary change goals that were achievable within their lifestyle
(sometimes their spouse was on the phone as well).[19] Counselors also framed
positively [20] the effort put into achieving these goals so as to optimize self-
efficacy.[21] Patient-centered counseling approaches were used to maintain
motivation,[2] to modify lifestyles for longer-term inclusion of these dietary changes, and
to promote retention in the study. A similar program has produced significant diet
changes and plasma carotenoid increases for at least 4 years in more than 1 500 breast
cancer patients who continued periodic counseling.[16]

Diet change represents an innovative approach to refining current treatment
paradigms for PSA-only recurrence after definitive therapy. It is unclear whether the
morbidities of salvage therapies outweigh potential survival benefits in patients with less
aggressive disease as indicated by longer PSADT. In this sense, a plant-based dietary
intervention represents a compelling salvage option for these patients. Other potential
applications of this dietary intervention are as adjuvant treatment in patients with low- to
intermediate-risk disease, adjuvant treatment in patients with high-risk disease who

decline more aggressive forms of therapy, and primary treatment in active surveillance.

52



Prostate cancer diagnosis is a source of considerable anxiety and diminished
quality of life for many prostate cancer patients, even after definitive therapy.[22-24]
Dietary change could quell anxiety, improve quality of life, and encourage men with
higher PSADT and no other clinical signs of progression to eschew or delay adjuvant,
morbidity-generating therapies with unproven survival benefits. Since these patients are
usually asymptomatic, they would likely be receptive to nutritional interventions with
proven benefits to cardiovascular and overall health. Indeed, it is likely that many—if not
most—older patients with a slow rising PSA will die of cardiovascular disease rather
than metastatic prostate cancer. Future dietary intervention trials should thus consider
major coronary events (myocardial infarction, coronary artery bypass surgery,
angioplasty, and stroke) as important secondary endpoints.

Although dietary self-reporting methods may be susceptible to systematic
measurement error,[25] plasma carotenoid concentrations are an effective biomarker for
dietary intake of carotenoids and serve as an objective indicator of a vegetable-intense
diet.[26] The increases in blood carotenoid concentrations in the intervention patients
validate the participant-reported dietary changes. Moreover, carotenoids have been
associated with reduced risk of incident prostate cancer[27,28] and diminished oxidative
damage in prostate tissue.[29] Total carotenoid concentrations increased 19% in the
intervention group. However, there was not a significant increase in plasma lycopene,
even though these men reported major increases in tomato consumption. In
observational and feeding studies that have examined the relationship between
vegetable and fruit intake and plasma carotenoid concentrations, lycopene is typically

not as responsive to or as correlated with vegetable and fruit intake, compared to the
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other carotenoids.[30] Compared to the other carotenoids, lycopene is found in
abundance in few foods—mainly tomatoes and tomato products, watermelon, and pink
grapefruit—and when these foods are consumed in raw form, the concentration and
dosage is relatively low because of the dilution factor. When cooked, such as in the
production of tomato sauce or paste, the amount of lycopene per serving is increased,
which explains why those cooked and concentrated sources typically are more
predictive of plasma lycopene concentration than raw tomatoes or overall vegetable and
fruit intake.[31]

Two limitations of this analysis merit discussion. First, these results do not prove
that the changes in diet intake and plasma carotenoid concentrations observed over a
6-month period will be maintained over a longer period of time. Nevertheless, our
experience with the prior study in breast cancer patients[16] suggests that diet changes
observed in the first 6 months of the MEAL intervention could be maintained for at least
4 years should the intervention continue.

Second, these results do not prove that changes in diet and plasma carotenoid
concentrations will necessarily alter the natural history of PSA-only recurrence. Our
intent in this feasibility study was to test whether a telephone-based counseling
intervention would produce diet and plasma carotenoid changes in prostate cancer
patients, including those who have previously undergone definitive local therapy—not to
assess whether these changes would alter clinical progression. The rationale for trials of
diet intervention and prostate cancer is driven not only by the possibility that diet plays a
significant role in prostate cancer carcinogenesis, but also by the widespread desire of

patients to know whether dietary change has any value in disease control.
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In summary, these data support the feasibility of implementing clinical trials of
dietary interventions in men with prostate cancer following definitive therapy. Our
findings warrant additional randomized clinical trials to further test this intervention.
Future, larger studies should utilize PSA changes as a primary endpoint to test the
hypothesis that telephone-based diet changes will diminish disease progression and the

need for conventional salvage or adjuvant treatments in these patients.
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Figure Legend
Figure 1. Flow diagram for patients treated with surgery or radiation in the Men’s Eating

and Living (MEAL) Study

Table Legends
Table 1. Prostate-specific antigen concentrations at baseline and 6 months among
patients who had undergone surgery or radiation in the Men’s Eating and Living (MEAL)

Study.
Table 2. Vegetable intakes and nonvegetable mean intakes at baseline and 6 months
assessed by using 24-hour dietary recall among patients who had undergone surgery or

radiation in the Men’s Eating and Living (MEAL) Study.

Table 3. Plasma carotenoid concentrations at baseline and 6 months among patients

who had undergone surgery or radiation in the Men’s Eating and Living (MEAL) Study.
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Figure 1

[ 25 patients randomized }

12 Assigned to 13 Assigned to
dietary intervention control
[ 1 excluded from analysist ] [ 2 excluded from analysist
Completed Study Completed Study
e 11 Included in e 11 Included in
Dietary Intake and Dietary Intake and
Carotenoid Analyses Carotenoid Analyses

T 1 lost to follow-up prior to 6-month data collection
I 2 lost to follow-up prior to 6-month data collection
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Table 1

PSA
Primary therapy Baseline 6-month Group
Brachytherapy 243 1.74 Control
Brachytherapy 0.08 0.07 Control
Brachytherapy 0.66 1.06 Control
Prostatectomy 0.03 0.03 Control
Prostatectomy 0.03 0.03 Intervention
Prostatectomy N/A N/A Control
Prostatectomy 0.03 0.03 Intervention
Prostatectomy 0.03 0.03 Intervention
Prostatectomy 0.48 0.55 Intervention
Prostatectomy 0.03 0.03 Control
Prostatectomy 0.03 0.03 Control
Prostatectomy 0.03 0.03 Intervention
Prostatectomy 0.03 0.03 Intervention
Prostatectomy 0.03 0.03 Intervention
Prostatectomy 0.03 0.03 Control
Prostatectomy 0.03 0.03 Control
Prostatectomy 0.12 0.14 Control
Prostatectomy N/A N/A Intervention
Prostatectomy 0.03 0.03 Intervention
Prostatectomy 0.03 0.05 Intervention
Radiotherapy with androgen deprivation N/A N/A Control
Radiotherapy with androgen deprivation 14.07 20.47 | Intervention
Radiotherapy with androgen deprivation 0.33 0.41 Control
Radiotherapy with androgen deprivation 0.19 0.04 Intervention
Radiotherapy with androgen deprivation 0.25 0.13 Control
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Table 2

Intervention Control
Baseline | 6 Months Change Baseline | 6 Months Change
(n=12) | (n=11) 9 (n=13) (n=11) g

Total vegetables' 3.3 5.6 70%2’3 4.0 3.5 -5%
Cruciferous 3 o
vegetables' 0.9 1.2 52% 0.3 0.3 15%
Tomatoes' 0.8 2.7 2379%°° 1.0 0.5 -22%
Lettuce and 0.6 0.3 61% 0.6 1.0 40%
potatoes
Other vegetables’ 1.9 2.6 45%2’3 24 2.1 -9%
Fruit " 3.2 2.4 319" 2.8 1.8 -32%
Whole Grain'’ 1.3 2.4 86% " 1.2 0.7 -48%
Beans' 0.3 1.1 205%" 0.2 0.1 -32%
Fiber (g/day) 258 | 36.9 42% 25.9 17.9 31%
Fiber (9/1000 kcal) 12.2 18.3 46%>"° 11.9 10.1 -9%
Fat (% energy) 33.2 26.4 7% 38.3 37.0 2%

; Servings per day

Significant difference (p<0.05) between groups
® Significant difference (p<0.05) within group
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Table 3

Carotenoid Intervention Control
(mmol/L) (N=11) (N=11)
Baseline | 6 Months | Change Baseline | 6 Months | Change

a-Carotene 0.17 0.21 24% 0.16 0.16 -2%
B-Carotene 0.60 0.81 359%" 0.63 0.60 -4%
Lutein 0.49 0.55 12% 0.42 0.45 8%
Lycopene 0.83 0.93 12% 0.77 0.77 0
Cryptoxanthin 0.15 0.16 7% 0.15 0.18 23%
(T:‘;f;'tenoi i 2.25 2.66 19%" 213 217 2%

* Significant difference (p<0.05) within group

65




