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Plant-based diets to reduce prostate cancer risk and improve
prostate cancer outcomes—ready for prime time?
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Intensive research has aimed to identify modifiable dietary factors
to reduce prostate cancer (PC) risk and improve outcomes, but the
evidence for these strategies remains inconclusive [1]. Plant-based
dietary patterns, however, are emerging as appealing options with
potential benefits that merit consideration. Historically, constitu-
ents in fruit and vegetables were studied to elucidate mechanisms
linking their intake with reduced PC risk. While results from
observational studies are encouraging, Level 1 evidence to
support the benefits of specific constituents, plant-based dietary
patterns, and plant-based foods is lacking [2].
In the current issue of Prostate Cancer and Prostatic Diseases,

Gupta et al. [3] report a systematic review of the association
between plant-based dietary patterns and PC risk and progression.
Five intervention and 11 observational studies, published in 32
papers, were identified meeting the inclusion criteria. Of the 5
intervention studies, only two were randomized controlled trials
(RCT), and all were small (<100 subjects), with short-term
interventions (1-year or less). Interventions were not limited to
diet but included stress reduction and/or meditation and/or
exercise. Outcomes reported included prostate specific antigen
(PSA), PSA doubling time (PSADT), circulating hormonal and lipid
levels and nutritional adequacy of participants. While results
suggested benefits from plant-based diets, given the limited
sample sizes, short-term intervention, use of intermediate
biomarkers and comprehensive lifestyle interventions vs just a
plant-based diet alone, and the fact that only 2 were RCTs and one
was a pilot trial, at best the conclusions may be viewed as
supportive evidence to plan a larger scale intervention. Indeed,
this was the conclusion from the two RCTs [4, 5] in this review.
Of the 11 observational studies, 7 were large cohort examining

the associations between PC risk and vegetarian diets. Impor-
tantly, 5 of 7 cohorts reported null results, i.e., no association
between plant-based diet and reduced PC risk. Two cohorts, the
UK Biobank cohort, and the Adventist Health Study-2, reported
reduced PC risks associated with vegetarian/vegan vs meat-eaters,
and vegan vs lacto-ovo-vegetarian, pesco-vegetarian and semi-
vegetarian diets, respectively, in multivariable adjusted models.
Several case-control studies reported mixed results in men at
various disease stages.
What are the take-home messages from this review? First,

rigorously designed, well-powered RCTs are lacking. The Men’s
Eating and Healthy Living (MEAL) trial, a large RCT not included in
this review, but mentioned in the discussion, remains the largest
well-designed RCT to date testing the PC effect of increasing fruit
and vegetable consumption vs. usual diet [6]. The 2-year trial of
men on active surveillance found no benefits for PC progression

assessed using changes in end-of-study PSA, PSADT and up-
grading on follow-up biopsy. While this study shows adding more
fruits and vegetables to a standard American diet has no PC-
related benefit for men on active surveillance, how generalizable
are these findings to plant-based diets?
This question leads to the second take-home message that diets

considered to be “plant-based” vary widely. A recent review
highlighted the broad spectrum of definitions, qualities and
characteristics that encompass plant-based diets [7] from the
extreme vegan diet to semi-vegetarian or “primarily plant-based”
where some animal food consumption is allowed. Even the
Mediterranean and DASH diets may be considered plant-based
owing to their emphasis on plant-based products and the
reduction of meat consumption [7]. As “plant-based diets” vary
in health-related and potentially anticancer nutrients and con-
stituents, it is imperative to be clear about the food composition
of plant-based diets. For example, “the twinkie diet” [8], with the
exception of eggs, would be considered plant-based. As such,
there is a tremendous difference between whole foods plant-
based diets and a twinkie-based diet, while both being “plant-
based”. This heterogeneity is also illustrated in one of the pilot
trials reviewed by Gupta et al. [9], where the intervention is
described as “an increase in plant-based foods and oily fish and a
reduction or elimination of land-animal-based protein” while
another was described as “low-fat vegan” [5]. In other words, a
study that promoted oily fish intake was included in the review as
evidence for the role of a plant-based diet.
A third take-home message is that plant-based diets, may vary

with respect to highly processed or ultra-processed foods, which
have been associated with increased PC risk [10]. Furthermore,
heat-treatment (e.g., grilling, and roasting) during both plant-
based and animal-based food preparation increases the potential
to create advanced glycation end-products (AGEs). AGEs are
compounds produced non-enzymatically from interactions
between reducing sugars, free amino groups, nucleic acids and
lipids in a process known as glycation and are emerging as risk
factors for PC risk and progression [11]. Indeed, vegetarians have
been reported to have higher intakes of crisps and pizza (ultra-
processed foods also high in AGEs) than meat-eaters [12]. This
further highlights that diet is extremely complex and thus simple
terms such as “plant-based”, while easy to understand, may not
capture the complexity of a diet that would optimize prostate
health.
Despite the limitations and challenges described above, many

of which were highlighted by the authors, intriguing results from
strict vegetarian and vegan diets suggestive of PC benefit warrant
further investigation. In fact, recent results from the UK Biobank,
published following the completion of this review report a 43%
reduced PC incidence in men following a vegan and/or vegetarian
diet vs. meat-eaters [12]. Also encouraging for plant-based diets
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are even more recent results from the Health Professionals Follow-
Up Study (HPFS) reporting lower fatal PC risk associated with
greater consumption of plant-based foods [13].
While only 1% of HPFS men and <2% of UK Biobank participants

were classified as strict vegetarian or vegan, interest in plant-
based diets is increasing [2]. That being said, other dietary
approaches beyond plant-based have also suggested PC benefits
including low-carbohydrate [14, 15], ketogenic diet [16], low-
glycemic diet [17], and low-fat fish oil diet [18]. Given this, should
we counsel men to alter their diets to include more plant-based
foods for PC prevention in the absence of supportive evidence
from rigorously designed RCTs? While the evidence regarding the
optimal diet for prostate and overall health is unclear, hopefully by
encouraging our patients to avoid certain elements of the typical
Western diet (i.e., high simple sugar, high saturated fat, and high
calories) we can move towards better health.
It appears that while a plant-based diet may have benefits for

the prostate and overall health, other diets may have similar
benefits. However, for reducing PC risk and improving post-
diagnosis outcome, until evidence becomes available from
rigorously designed RCTs—the jury is still out.
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