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ABSTRACT

Background: Active surveillance (AS) is increasingly used in low-risk prostate cancer, presenting an opportunity for integrative
interventions to delay progression and improve overall health. This review explores the role of diet, exercise, and nutritional
supplements in AS.

Methods: A narrative review of clinical and observational studies on dietary patterns, physical activity (PA), and nutritional
supplements in AS and pre-surgical prostate cancer research.

Results: Plant-based and Mediterranean diets may reduce Gleason-grade progression, though randomized controlled trials
(RCTs) show mixed results. Exercise, particularly high-intensity interval training (HIIT), may influence prostate-specific
antigen (PSA) kinetics. Nutritional supplements such as vitamin D, green tea polyphenols, lycopene, mushroom mycelium
extract, glucoraphanin, and fish oil show potential but inconsistent effects. Cardiovascular disease mortality surpasses
prostate cancer mortality in men with localized disease, underscoring the need for cardiometabolic support alongside AS.
Multimodal approaches integrating diet, exercise, and supplementation may offer the greatest benefit.

Conclusion: While no single intervention is proven to prevent prostate cancer progression, a comprehensive, personalized
approach, including diet, exercise, and additional integrative therapies, may optimize outcomes in motivated patients. Future

research should focus on evaluating multimodal integrative strategies in AS.
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INTRODUCTION

Prostate cancer is the most common cancer among Canadian
men, with an estimated 1 in 7 receiving a diagnosis in their life-
time." Often slow-growing, prostate cancer has one of the highest
5-year survival rates of all cancers in Canada (95%). Increasing
recognition that low-risk prostate cancer carries minimal mortal-
ity risk has led to the widespread adoption of active surveillance
(AS) as a standard management strategy.” Unlike watchful wait-
ing, which focuses on symptom management, AS involves rou-
tine monitoring for signs of disease progression, with the intent
to initiate curative treatment if necessary.® This strategy aims to
preserve quality of life while reducing the morbidity associated
with definitive therapy.*

The Canadian Urological Association recommends AS as the
preferred strategy for patients with low-risk, localized prostate can-
cer characterized by a Gleason score of 6 or below and a prostate-
specific antigen (PSA) level of less than 10 ng/mL.> This approach

may also be considered for select patients with low-volume, local-
ized prostate cancer with a Gleason score of 3 + 4 = 7. Surveillance
protocols typically include PSA testing every 3 to 6 months, digital
rectal examination annually, and a confirmatory biopsy within 6
to 12 months, followed by repeat biopsies every 3 to 5 years. How-
ever, there is a trend towards fewer biopsies with the increased use
of multiparametric magnetic resonance imaging (MRI).® Reclas-
sification to a higher-risk category occurs if the Gleason score
increases to 7 or above or if there is a significant rise in tumour
volume. Long-term AS studies indicate that clinical progression
and the need for definitive treatment initiation occur in 45% to
57% of patients within 15 years.”*

Active surveillance offers a valuable window for patients to
adopt evidence-based, noninvasive strategies aimed at slowing
disease progression and potentially delaying or preventing the
need for invasive treatments that often compromise quality of life.
Despite the growing adoption of AS as a primary management
strategy for low-risk prostate cancer, there is limited consensus on
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the most effective complementary approaches to support patients
during this period.* Given the prolonged monitoring involved in
AS for prostate cancer,”® long-term health strategies such as diet
modification,'*® 1921 and targeted nutritional supple-
ments may be able to offer significant clinical benefits.”** There is
increasing evidence suggesting that these interventions may mod-
ulate tumour biology and slow the progression of prostate cancer.

Naturopathic oncology is a subfield of naturopathic medicine
that applies naturopathic principles to cancer care,” with the
Oncology Association of Naturopathic Physicians advancing the
field since 2004." Approximately 56% of men with prostate can-
cer use complementary and integrative medicine, with nutritional
supplements being the most common modality."" Naturopathic
oncology providers integrate clinical trial data, traditional use,
and patient preferences to offer evidence-based recommendations
aimed at managing treatment side effects, optimizing treatment
response, preventing recurrence, and enhancing overall well-be-
ing.'® With their training in dietary and lifestyle interventions,
along with individualized supplement recommendations, naturo-
pathic doctors are well positioned to support motivated prostate
cancer patients in integrating safe, evidence-based complemen-
tary therapies into AS.

This review will examine current research exploring how natu-
ropathic approaches can support patients with prostate cancer
during AS, with the goal of prolonging the time before active treat-
ment becomes necessary. By synthesizing the available evidence,
we aim to equip naturopathic doctors with practical insights for
integrating these strategies into clinical practice.

exercise,

Several observational studies have investigated the role of diet
quality in men undergoing AS, primarily using dietary indices such
as the Healthy Eating Index (HEI), the Alternative Mediterranean
Diet, the Dietary Approaches to Stop Hypertension (DASH), and
plant-based diet indices (PDI). These studies provide insight into
potential dietary patterns that may influence disease progression.

Three studies evaluated the impact of HEI scores on prostate
cancer progression. Gregg et al. (2019) analyzed HEI scores in 411
men over a median follow-up of 3 years and observed no statis-
tically significant differences in progression rates.'? In contrast, a
larger 2024 prospective cohort study by Su et al. followed 886 men
over 6.5 years and reported that higher baseline HEI and energy-
adjusted HEI scores were significantly associated with a lower risk
of grade reclassification, suggesting that longer follow-up may be
necessary to detect meaningful effects of dietary interventions."
However, Schenk et al. assessed diet quality in 546 men based
on adherence to HEI as well as Alternative Mediterranean Diet,
and DASH scores, finding no significant association with Gleason
grade progression over a median follow-up of 7.8 years."

Other studies have examined the impact of the Mediterranean
and plant-based dietary patterns. Gregg et al. (2021) investigated
the Mediterranean diet in 410 men over 3 years, noting an inverse

relationship between adherence and Gleason grade progression;
however, it did not reach statistical significance.'””> More recently,
Liu et al. followed 2,602 men for 6.5 years and assessed diet qual-
ity using the PDI and healthful-PDI. While healthful-PDI scores
were not significantly linked to progression risk, higher PDI scores
were associated with a 47% reduced risk of disease progression
(ptrend = 0.003).' Notably, among 680 men with Gleason grade
> 7, higher healthful-PDI adherence correlated with a 55% lower
progression risk (ptrend = 0.01), indicating that dietary patterns
may have varying effects based on baseline risk factors.

Other observational studies have explored dietary patterns
using alternative scoring systems. Vandersluis et al. categorized
foods as either prostate cancer-promoting (e.g., dairy, fast food,
red meat) or protective (e.g., fish, tomato products, cruciferous
vegetables, soy, berries, and red wine)."” Data from 237 men was
retrospectively evaluated; however, no significant differences in
dietary intake scores were observed between men who experi-
enced disease progression and those who did not.

While observational research provides valuable insights, ran-
domized controlled trials (RCT) are needed to establish causality.
However, RCT evidence in this area remains limited. One RCT
by Parsons et al. enrolled 478 men with low-risk prostate cancer
and randomized them to either a telephone-based behavioural
counselling intervention, promoting at least seven daily servings
of vegetables or a control group receiving written dietary informa-
tion."® After 2 years, 245 progression events were recorded, with
no significant differences between groups, raising questions about
the effectiveness of dietary interventions in modifying short-term
disease outcomes.

Observational studies suggest that adherence to dietary patterns
emphasizing plant-based foods, the Mediterranean diet, and over-
all diet quality may be associated with a reduced risk of prostate
cancer progression in men on AS.'>"7 However, findings remain
inconsistent, and longer follow-up appears necessary to detect
meaningful effects. While RCT evidence remains limited, the
null findings from the Parsons et al. trial highlight the challenges
of dietary intervention studies, including adherence, follow-up
duration, and potential differences in baseline dietary patterns.'®
Future research is needed to clarify the role of dietary modifi-
cations in delaying prostate cancer progression and identify the
most impactful nutritional strategies for patients on AS.

Observational studies have explored the relationship between
physical activity (PA) and prostate cancer progression, with
mixed findings regarding its impact on disease outcomes.

Three retrospective studies have assessed PA levels in men
undergoing AS. Papadopoulos et al. examined time to AS discon-
tinuation in 421 patients, 107 of whom initiated active treatment
over a median follow-up of 2.5 years."” No significant associa-
tion was found between PA levels and AS duration. Similarly,
Vandersluis et al. analyzed PA levels in two cohorts and found no
statistically significant difference in PA between those with sta-
ble disease and those who progressed.”” However, a more recent
2021 study by Brassetti et al. followed 85 men for a median of
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3 years and found that those who experienced disease progres-
sion were less physically active (p = 0.056).*° The risk of prostate
cancer reclassification differed significantly among the three PA
groups (sedentary, moderately active, and active; p = 0.033), with
the highest risk observed in the sedentary group. Although some
studies suggest a protective effect of higher activity levels, findings
remain inconsistent, again highlighting the need for larger, long-
term studies when assessing lifestyle interventions.

Despite the growing body of observational evidence, RCTs
investigating the effects of exercise on disease progression during
AS are scarce. To date, only one RCT has assessed the direct impact
of exercise in this setting.?'

Kang et al. randomized 52 men with prostate cancer on AS to
either a high-intensity interval training (HIIT) program or usual
care.”’ The HIIT group participated in a 12-week, thrice-weekly
supervised exercise program, with intensity tailored to baseline
cardiopulmonary fitness. The usual care group was advised to
maintain their typical activity levels. Compared with the usual care
group, the HIIT group experienced statistically significant reduc-
tions in PSA levels, PSA velocity, and prostate cancer cell growth.

While observational studies suggest that higher PA levels may
be associated with a lower risk of prostate cancer progression,
findings are mixed, and prospective studies directly examining
this relationship in patients undergoing AS are needed.'”"”* The
only RCT conducted to date suggests that structured, supervised
exercise, particularly HIIT, may decrease PSA levels and tumour
cell growth.” However, additional large-scale, long-term trials are
needed to confirm these findings and determine the optimal exer-
cise regimen for patients on AS.

Several studies have examined the effects of nutritional supple-
ments during AS. While none have specifically evaluated their
impact on delaying the initiation of definitive treatment, they
have assessed changes in PSA levels and repeat biopsy results.

An open-label trial by Marshall et al. investigated the effects of
supplementation with 4,000 IU daily of vitamin D; for 1 year in
52 men undergoing AS.>* A significant reduction in baseline PSA
levels was observed, with 55% of the participants showing either
a decrease in the number of positive cores or a reduction in the
Gleason score on repeat biopsy.

Beyond vitamin D, antioxidant vitamins have been investigated.
In an RCT by Hoenjet et al., an antioxidant supplement containing
vitamin E (350 mg), selenium (200 pg), vitamin C (750 mg), and
coenzyme Q10 (200 mg) was tested against a placebo in 80 patients
with prostate cancer and rising PSA levels while on watchful wait-
ing or following previous treatment.” After 21 days, no significant
benefits were observed in PSA, testosterone, dihydrotestosterone,
luteinizing hormone, or sex hormone-binding globulin levels,
suggesting that short-term antioxidant supplementation may not
meaningfully impact PSA kinetics.

Several plant-derived compounds have also been explored.
Zhang et al. investigated the effects of a whole tomato supple-
ment providing 10 mg of lycopene daily for 6 months in an open-
label study of 20 men with prostate cancer on AS or who had

not undergone any active treatment in the past 3 months.* Two
participants withdrew due to rapidly increasing PSA levels and
subsequently initiated active treatment. However, PSA velocity
significantly decreased compared with baseline among those who
completed the trial.

Another open-label trial by Sumiyoshi et al. evaluated the
effects of 4.5 g per day of a patented mushroom mycelium
extract in 74 prostate cancer patients undergoing watchful wait-
ing.*® After 6 months, only one participant experienced a decline
in PSA greater than 50%. However, PSA levels remained stable
among the remaining participants. Interestingly, those with high
baseline anxiety reported statistically significant symptom relief,
suggesting another potential benefit of naturopathic interventions
during AS. Active surveillance involves living in a state of uncer-
tainty regarding definitive treatment, which can result in feelings
of anxiety for some patients. In fact, 10% of patients who decide to
transition from AS to definitive treatment do so because of their
anxiety, not the progression of the disease.?

In a double-blind, placebo-controlled RCT, 53 men with pros-
tate cancer on AS received a supplement containing a combination
of fermented soy isoflavones and mushroom polysaccharides daily
or a placebo for 6 months.?” Following the blinded trial, the men
were enrolled in an open-label study with the same supplement.
While more men in the treatment group experienced a decrease
or stabilization of their PSA, the difference did not reach statistical
significance between the two groups.

Broccoli intake has been linked to favourable gene expression
changes in prostate cancer.?® Traka et al. randomized 49 men
on AS to consume standard broccoli soup or soups containing
experimental broccoli genotypes with three-fold and seven-fold
higher glucoraphanin concentrations. After 1 year, sequential
prostate tissue biopsies revealed increased expression of genes
associated with cancer progression in the control group, while
the experimental arms both demonstrated more favourable gene
expression profiles.

Inalarger placebo-controlled RCT, Thomas et al. assessed a com-
bination product containing extracts from pomegranate, green
tea, broccoli, and turmeric in 199 men undergoing AS or watchful
waiting following previous interventions.” After 6 months, those
in the intervention group had a significantly lower percentage rise
in PSA levels (14.7% vs. 78.5% in the control group), though no
effect was observed on Gleason grade.

The role of dietary fats has also been investigated during AS.
In a 2024 RCT by Aronson et al., 100 men on AS were random-
ized to either a low omega-6 fatty acid diet supplemented with fish
oil capsules (2,200 mg per day) or a control group.”® After 1 year,
the intervention group experienced a 15% decrease in the Ki-67
tumour proliferation index, whereas the control group showed a
24% increase, a statistically significant difference. Ki-67 is a pro-
tein that serves as a marker for cell proliferation, and a higher
Ki-67 index typically reflects more aggressive tumour behaviour.

Multimodal lifestyle approaches may have a greater impact than
isolated interventions for optimizing prostate cancer management
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during AS and more closely reflect the way naturopathic doctors
practice. In 2005, Ornish et al. reported an RCT of 93 men with
PSA levels between 4 and 10 ng/mL and Gleason scores < 7 who
were undergoing AS.?' Participants were randomized to either an
intensive lifestyle and supplement intervention group or a usual
care group. The intervention group followed a low-fat, plant-based
diet supplemented with soy (one serving of tofu and 58 g of a for-
tified soy protein beverage daily), fish oil (3,000 mg/day), vitamin
E (400 IU/day), selenium (200 pg/day), and vitamin C (2,000 mg/
day). Additional components included moderate aerobic exercise
(walking 30 minutes, 6 days per week), stress management tech-
niques (yoga-based stretching, breathing exercises, meditation,
imagery, and progressive muscle relaxation for 60 minutes daily),
and participation in a weekly 1-hour support group.

After 1 year, 14% of the men in the control group initiated con-
ventional treatment due to rising PSA and/or MRI-confirmed
disease progression, whereas none of the participants in the inter-
vention group required treatment.”’ PSA levels decreased by 4%
in the intervention group while increasing by 6% in the control
group (p = 0.016). Additionally, serum from participants in the
intervention group inhibited prostate cancer cell growth in vitro
by 70% compared with 9% in the control group (p < 0.001).

In a follow-up study, Frattaroli et al. examined clinical outcomes
of these patients after 2 years.*? By this time, 27% of control group
participants, compared with only 5% of intervention participants,
had initiated definitive treatment (p < 0.05). These findings sug-
gest that a comprehensive lifestyle intervention combining diet,
exercise, stress management, and supplementation may signifi-
cantly delay disease progression in men undergoing AS.

Ornish et al. also conducted a genetic assessment of 30 patients
following the same lifestyle and supplement protocol.*® After
3 months, significant changes were noted in the expression of
multiple genes regulating biological processes involved in tum-
origenesis in prostate cells. Consistent with the findings from
both the initial and follow-up trials, participants also experienced
significant improvements in body mass index (BMI), waist cir-
cumference, lipid profiles, and blood pressure.

Another study was conducted in 2016 by Berg et al., which
included 235 men with low- and low-intermediate-risk prostate
cancer on AS.** Participants followed a diet that eliminated red
meat, fried foods, dairy products, and refined carbohydrates while
emphasizing fish, poultry, fresh and cruciferous vegetables, green
tea, red wine, soy milk, and flax seeds. They were also placed on
several supplements, including a glucosinolate/antioxidant com-
bination product (3 capsules/day), omega-3 fatty acids (2,000 mg/
day), vitamin D, (5,000 IU/day), a mushroom mycelium extract
(3 capsules/day), a lycopene, antioxidant and phytosterol complex
(2 capsules/day), a combination of fermented soy isoflavones and
mushroom polysaccharides (2,000 mg/day), and a combination
herbal product designed to reduce inflammation (3 capsules/day).
After a median follow-up of 3.5 years, the overall survival for the
participants was 99.6%, with a disease-specific survival of 100%.
Only 11% of participants went on to receive active treatment.

A 2017 study by Eriksen et al. also explored the impact of
combined lifestyle interventions, this time focusing on high

whole-grain rye intake and vigorous physical activity.”® Twenty-six
men with non-aggressive prostate cancer undergoing AS were ran-
domized to either the intervention group or the control group. The
intervention group consumed 170 g/day of whole-grain rye and
engaged in three weekly 45-minute sessions of vigorous physical
activity for 6 months. While there were no significant effects on
prostate cancer progression, the intervention did show improve-
ments in aerobic fitness (VO2 peak), suggesting that even short-
term changes in diet and physical activity may offer benefits for
prostate health, while also promoting general wellness.

Most recently, a 2021 study by Campbell et al. investigated a
multimodal approach in 68 men with very-low-risk or low-risk
prostate cancer.”® Patients followed a diet excluding animal-based
products and foods high in omega-6 fatty acids while taking a sup-
plement regimen consisting of omega-3 fatty acids (720 mg/day),
curcumin (2,000 mg/day), vitamin D, (titrated to achieve a serum
level of 150 nmol/L), and a vitamin B-complex (1,000 mg, four
times weekly). Monitoring included repeat biopsies performed as
clinically indicated or after 9 months. Men with higher baseline
vitamin D levels were twice as likely to have a downward PSA
trend (p = 0.04). Of the 55 patients who underwent repeat biopsy,
none showed disease progression, suggesting that this combined
dietary and supplement approach may help stabilize low-risk
prostate cancer in the AS setting.

While this review focused on diet and lifestyle interventions, spe-
cifically during AS, researchers have also examined natural inter-
ventions in the pre-surgical period. This small window, typically
only 2 to 4 weeks, provides a unique opportunity to assess biologi-
cal effects in a controlled setting by comparing changes in tumour
biomarkers, gene expression, and other molecular pathways in
tissue samples from the initial biopsy and prostatectomy.

Lycopene has shown potential benefits in this period. A 2002
study found that 30 mg/day of lycopene led to smaller tumours,
a higher rate of organ-confined disease, and lower PSA levels.”
A 2017 study reported PSA reduction only in intermediate-risk
patients consuming tomato products, while a more complex
intervention adding selenium, omega-3s, and other polyphenols
showed no benefit.*

Sources of phytoestrogenic compounds have been studied with
varying effects. Flaxseed (Linum usitatissimum) supplementation
(30 g/day) reduced tumour proliferation markers in one trial, **
whereas studies on isoflavones from soy and red clover (Trifolium
pratense) have found no significant effects on PSA or tumour
characteristics.*"*

Green tea (Camellia sinensis) polyphenols have demonstrated
potential. One trial found that green tea consumption signifi-
cantly reduced nuclear factor kappa B activity in prostate tissue
and oxidative stress markers in urine.”” However, no significant
changes in markers of proliferation, apoptosis, or oxidation were
observed. Other studies have found significant reductions in
serum PSA, hepatocyte growth factor, and vascular endothelial
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growth factor with supplementation of a concentrated green tea
polyphenol extract.***

Other natural compounds have also shown some biological
activity. While pomegranate consumption increased its metab-
olite, urolithin-A, in prostate tissue, no changes in PSA or DNA
damage markers were observed.” Diindolylmethane supplemen-
tation led to a decrease in PSA in 71% of participants and nuclear
exclusion of androgen receptors, though the clinical significance of
this latter finding remains unclear.”” Cranberry extract also signifi-
cantly reduced PSA levels in one study,*® while high-dose silybin-
phytosome from milk thistle (Silybum marianum) did not.*

Other trials have explored omega-3 supplementation. A study
comparing a low-fat, fish oil-enriched (5 g/day) diet to a Western
diet found reduced Ki-67 expression and altered tissue fatty acid
composition.”® However, another trial supplementing eicosapen-
taenoic acid (3 g/day) found no effect on Ki-67.!

Overall, while pre-surgical interventions with certain com-
pounds, such as lycopene, flaxseed, green tea, diindolylmethane,
cranberry, and fish oil, show promise in modulating prostate
cancer biomarkers, findings remain inconsistent overall. Given
the short duration of these trials, further research is needed to
determine which interventions may have meaningful long-term
benefits for patients with prostate cancer undergoing AS.

The increasing use of AS for low-risk prostate cancers presents
a unique opportunity to explore complementary interventions
that may help delay disease progression while optimizing overall
health. This review examined the role of diet, exercise, and nutri-
tional supplements during AS, revealing a complex and evolving
body of evidence. While some studies suggest potential benefits,
others expose inconsistent findings. Several key themes emerge
when considering the implications for naturopathic practice.

Dietary interventions have been widely studied, with obser-
vational data suggesting that plant-based and Mediterranean
diets may be associated with lower rates of Gleason-grade pro-
gression.”” !¢ However, RCTs have yet to demonstrate a consistent
benefit in preventing disease progression.”® These mixed results
may stem from the challenge of capturing the long-term effects of
dietary patterns within relatively short study durations, as well as
variability in dietary adherence and self-reported data. Addition-
ally, individual dietary components may exert only modest effects
when studied in isolation, whereas a broader dietary strategy may
offer more meaningful clinical benefits.

Several mechanisms may help explain why plant-based and
Mediterranean-style diets could influence prostate cancer pro-
gression. These dietary patterns are rich in antioxidants and phy-
tochemicals with anti-inflammatory properties, primarily from
vegetables, fruits, legumes, and whole grains.” Increased intake
of these foods may help reduce oxidative stress and chronic
inflammation, both of which are implicated in carcinogenesis
and tumour progression.”” At the same time, reducing intake
of animal-based foods may limit exposure to potentially harm-
ful compounds such as hormones and carcinogenic byproducts

like heterocyclic amines produced during high-heat cooking.**
Notably, one prospective study found that higher post-diagnostic
consumption of poultry with skin and eggs was associated with a
two-fold increased risk of prostate cancer recurrence or progres-
sion, with risk magnified among men with high prognostic risk
at diagnosis.” This association may be explained by heterocyclic
amine exposure from grilled or broiled poultry skin and elevated
dietary choline from eggs, both of which have been implicated in
prostate cancer pathogenesis.*** Diets high in animal protein have
also been associated with insulin resistance and elevated circulat-
ing insulin levels,* while milk and dairy products may increase
levels of insulin-like growth factor 1, a hormone linked to prostate
cancer risk.”” Furthermore, ecological studies have shown a posi-
tive association between high national intake of animal products
and increased prostate cancer incidence and mortality.’®*® These
findings support the biological plausibility of dietary modulation
as a strategy to reduce progression risk during AS.

Despite the limitations in prostate cancer-specific outcomes,
the well-established cardiometabolic and anti-inflammatory
advantages of plant-forward diets make them a reasonable and
evidence-informed recommendation for patients undergoing
AS>2%0¢1 This is particularly relevant given that cardiovascular
disease-related mortality is a major competing risk in men with
localized prostate cancer, with large-scale data indicating that car-
diovascular disease-related deaths exceed prostate cancer-related
deaths almost immediately in low- and intermediate-risk patients
and within 7.5 years in high-risk patients.®* This study highlights
that, for men with localized prostate cancer, cardiovascular disease
quickly surpasses cancer as the leading cause of death, particularly
among those with lower-risk profiles. The findings underscore the
necessity of addressing cardiovascular health in conjunction with
cancer progression as a key consideration in developing compre-
hensive, integrative treatment plans during AS.

Exercise has shown promise in the context of prostate cancer,
with the only RCT to date reporting significant reductions in PSA
levels following a 12-week HIIT program.” However, observa-
tional studies have produced inconsistent findings regarding the
relationship between PA and AS outcomes."*** While the direct
effects of exercise on prostate cancer progression remain uncer-
tain, its benefits for overall health, immune function, cardiometa-
bolic health and inflammation regulation reinforce its importance
as a cornerstone of supportive care for patients undergoing AS.%%

Research on nutritional supplements has produced variable
results, with some interventions, such as vitamin Dsj, several
plant-derived compounds, and fish oil, showing reductions in
PSA levels and favourable biopsy findings (Table 1). In contrast,
others, such as antioxidant combinations and soy isoflavones,
have demonstrated little to no effect.*®* Green tea polyphenols
have been investigated in the pre-surgical setting, with findings
suggesting potential systemic effects, including reductions in PSA
and markers of inflammation and oxidative stress.”*** However,
the bioavailability of green tea polyphenols in prostate tissue is
low, which may explain the lack of significant tissue biomarker
changes in some trials. Research approaching prostatectomy has
also explored other dietary and supplement interventions, with
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TABLE 1 Selected Nutritional Supplements Studied in Prostate Cancer Active Surveillance

Studied Dose

2,000-5,000 IU/day, titrated to
25(0H)D of 75-150 nmol/L

Supplement

Vitamin D,

Fish-derived omega-3 fatty acids (EPA/DHA)
EPA/DHA

Green tea polyphenols (EGCG) 200-400 mg twice daily

Lycopene 15-30 mg/day from supplements or
tomato products

Mushroom mycelial extract 1.5-4.5 g/day

Ground flaxseed 30 g/day

Diindolylmethane 225 mg twice daily

Cranberry extract

1,000-3,000 mg/day of combined

1,500 mg/day cranberry fruit powder

Potential Role

Immune modulation, anti-inflammatory, antiproliferative effects

Anti-inflammatory, may influence tumour microenvironment

Antioxidant, inhibits cell proliferation, induces apoptosis

Antioxidant, may inhibit IGF-1 signalling and reduce oxidative stress

Immunomodulatory; potential to enhance natural killer cell activity and
immune surveillance

Rich in lignans and omega-3s, may reduce tumour proliferation markers
May lower PSA and affect androgen receptor signalling

May reduce PSA; antioxidant and anti-adhesion effects

DHA = docosahexanoic acid; EGCG = epigallocatechin-3-gallate; EPA = eicosapentanoic acid; IGF = insulin-like growth factors; PSA = prostate-specific antigen.

Dietary patterns matter — Plant-based, low-fat, and
Mediterranean diets are associated with lower rates of
Gleason-grade progression and improved cardiometabolic
health. Patients should be encouraged to:

Consume six to eight servings of vegetables (es-
pecially cruciferous vegetables and cooked tomato
products) and two to three servings of fruits daily.
Eat whole grains or other sources of complex carbo-
hydrates with each meal.

Use extra virgin olive oil as a primary fat source and
aim for one to two servings of whole-food plant-
based fats like nuts, seeds, and olives daily.

If choosing to consume animal protein, eat fish or
seafood two or three times per week, white meat
(chicken, turkey) without skin, no more than twice
weekly, and limit eggs to four per week.

Limit red meat (less than two servings per week),
processed meat (less than one serving per week),
and sweets (less than two servings per week).

several natural compounds demonstrating reductions in PSA or
tumour proliferation markers such as Ki-67.37%43-45474850 Whyile
these findings suggest potential biological effects, further research
is needed to determine whether these interventions translate into
meaningful clinical outcomes for patients undergoing AS.
Although most research on integrative interventions during AS
has focused on prostate cancer, emerging studies suggest potential
applications in other cancers characterized by a prolonged moni-
toring period before invasive treatment initiation.”” > Early-stage
chronic lymphocytic leukemia (CLL) and monoclonal gammopa-
thy of undetermined significance (MGUS)/smouldering multiple
myeloma (SMM), all of which involve watchful waiting strate-
gies, have also been the focus of early-stage research on natural

Exercise has systemic benefits — Recommend at least
150 minutes/week of moderate-intensity aerobic exercise
or 75 minutes of vigorous activity, with resistance train-
ing 2-3 times/week. High-intensity interval training (HIIT)
protocols of 3 sessions/week for 12 weeks have shown
reductions in prostate-specific antigen (PSA) levels.

Multimodal interventions may be most effective — Com-
prehensive lifestyle strategies that include diet, exercise,
stress management, and targeted supplementation have
shown the greatest impact in clinical trials.

Cardiovascular risk surpasses prostate cancer risk — Car-
diovascular disease-related mortality exceeds prostate
cancer mortality in men with localized disease, reinforcing
the need for heart-healthy interventions.

Personalized integrative care is key — Naturopathic doc-
tors can optimize AS outcomes by tailoring recommen-
dations to individual patient needs, balancing the best
available evidence with holistic care principles.

interventions. In CLL, green tea polyphenols have shown promise
in reducing disease severity, with the majority of patients expe-
riencing a decline in lymphocyte counts and/or lymphadenop-
athy.®” Similarly, vitamin D supplementation has been studied
in early-stage CLL patients, demonstrating that supplementing
with vitamin D was significantly associated with a longer time
to first treatment in the young cohort (age < 65) and a longer
treatment-free survival for all ages.®® Additional studies have
explored curcumin,” omega-3 fatty acids,”® extra virgin olive
oil,’' and quercetin,”” with some evidence suggesting modula-
tion of inflammatory and apoptotic markers. MGUS/SMM have
also been investigated in the context of curcumin supplementa-
tion, with findings indicating reductions in free light chain ratios
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and markers of bone resorption, suggesting a potential to slow
disease progression.” Recently, an abstract of a single-arm pilot
trial was presented at the 2024 American Society of Hematology
Annual Meeting and Exposition, examining the effect of a high-fi-
bre, plant-based diet for 12 weeks in 20 individuals with MGUS
or SMM (U. Shah et al., unpublished abstract, 2024). The authors
noted that participants experienced improvements in quality of
life and several biomarkers related to metabolic health, gut micro-
biome diversity, and inflammation. Although the trial’s small size
limits broader conclusions, remarkably, two patients with pro-
gressive disease experienced disease stabilization while following
the diet. While these findings are preliminary, they highlight the
growing interest in the use of natural interventions to better man-
age slowly progressive early-stage cancers or precancerous con-
ditions alongside active monitoring. This further reinforces the
need for additional research on multimodal approaches that may
provide additional benefits beyond conventional surveillance in
multiple settings.

A critical limitation of the current body of research is the ten-
dency to study interventions in isolation, which does not align
with the holistic and integrative approach used in naturopathic
practice. Many complementary interventions may have synergis-
tic effects when combined, as suggested by multimodal trials such
as the Ornish et al. study.® In this trial, a combination of a plant-
based diet, exercise, stress management, and supplementation
resulted in significantly lower PSA levels and delayed treatment
initiation compared with usual care. Similarly, Berg et al. and
Campbell et al. demonstrated that a structured dietary and sup-
plement regimen was associated with favourable PSA trends and
a lack of disease progression on repeat biopsy.***® Taken together,
these findings suggest that a comprehensive lifestyle approach
may be more impactful than any single intervention alone. Future
research should focus on evaluating multimodal interventions
with longer follow-up periods, standardized protocols, and clini-
cally relevant endpoints to better reflect real-world applications of
integrative oncology care.

For naturopathic doctors, these insights reinforce the impor-
tance of personalized, evidence-informed strategies that integrate
multiple modalities to optimize patient outcomes. Although we
do not have enough evidence to definitively recommend integra-
tive interventions across the board in AS, until more conclusive
evidence emerges, naturopathic doctors can play a key role in
guiding motivated patients through AS with tailored recommen-
dations that align with both the available research and the princi-
ples of holistic, patient-centred care.

! Integrative Cancer Clinic, The Canadian College of Naturopathic Medicine,
Toronto, ON, Canada.
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