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A healthy diet, a healthy prostate? A brief commentary on the
latest research on diet and prostate cancer
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With global estimates of 1.4 million new diagnoses per year,
prostate cancer (PC) is the second most common cancer and the
fifth leading cause of death in men [1]. Recognizing and reversing
the negative impacts of modifiable risk factors continues to be
vital for improving morbidity and mortality in PC patients.
As public opinion on diet is ever changing, novel questions

about dietary regimens and supplementation, and their associa-
tion with PC are being asked. Does the inflammatory potential of
certain diets play any role in PC risk? Can carbohydrate restriction
affect tumor growth? Are fasting-mimicking diets, which are
effective in the management of type 2 diabetes and metabolic
syndrome, safe for weight management in PC patients as well?
And since most research on modifiable risk factors comes out of
high-income countries, the risk factors for PC in low- and low-
middle-income countries and dietary choices may not be the
same, though to date this has been little studied. In addition, the
search for a dietary supplement with preventative effects on PC
has yet to yield favorable results [2]. Though clear evidence for
recommended use is lacking, the search for PC prevention
supplements continues with omega-3 fatty acids. Lastly, obesity
is associated with the development of multiple chronic diseases,
including coronary artery disease, hypertension, and diabetes
[3, 4]. With the impact of obesity on health becoming a major
problem globally, questions are also emerging. Does obesity
increase the risk of PC? What is the relationship between obesity
and biochemical recurrence (BCR)? Does weight management at
initial diagnosis diminish the risk of BCR?
We address these questions in the current collection, which

summarizes eight recent manuscripts on diet and obesity as
modifiable risk factors for PC published from March 2021 to May
2022 in Prostate Cancer and Prostatic Diseases.

1. “Effects of dietary omega-3 fatty acids on orthotopic
prostate cancer progression, tumor associated macro-
phages, angiogenesis and T-cell activation – dependence
on GPR120” [5]. In an orthotopic MycCaP model, docosa-
hexaenoic acid (DHA) supplementation reduced tumor
growth in mice fed an omega-3 fatty acid diet compared
to mice fed an omega-6 fatty acid diet. DHA also lowered
infiltration of M2 macrophages, M2 macrophage-dependent
angiogenesis and activation of T cells. These effects are
thought to be partially mediated by GPR120. These data
provide some mechanistic understanding of the potential of
omega-3 fatty acids to modify the tumor microenvironment
and thereby slow PC growth.

2. “Dietary Inflammatory Index and prostate cancer risk: MCC-
Spain study” [6]. In a population-based case–control study
including 928 PC cases and 1278 controls, cases had higher

mean energy-adjusted Dietary Inflammatory Index (DII)
values, although this difference was not statistically
significant. Among cases, a pro-inflammatory diet, i.e., the
third tertile of energy-adjusted DII, was associated with an
increased risk of grade group 2 or higher PC risk. These data
suggest that diets that promote inflammation may be linked
with aggressive PC.

3. “Modifiable risk factors for prostate cancer in low- and
lower-middle-income countries: a systematic review and
meta-analysis” [7]. Higher vegetable intake and tea con-
sumption were associated with lower PC risk while higher
fat intake was linked with higher PC risk. There were non-
significant trends for alcohol consumption, smoking, red
meat intake, and a body mass index (BMI) of ≥25–30 kg/m2

linked with increased PC risk. These data suggest that some
of the same lifestyle factors linked with PC in western
society may apply to other areas of the world too.

4. “The obesity paradox in metastatic castration-resistant
prostate cancer” [8]. In a secondary analysis using data
from the control arms of three phase III randomized trials of
metastatic castration-resistant PC (mCRPC), obesity was
associated with a lower risk of PC-specific and overall death.
These data show that in contrast to findings in early-stage
PC, obesity in late-stage PC could be a good prognostic sign,
though the mechanisms of this are unclear.

5. “Serum metabolomic analysis of men on a low-carbohydrate
diet for biochemically recurrent prostate cancer reveals the
potential role of ketogenesis to slow tumor growth: a
secondary analysis of the CAPS2 diet trial” [9]. In a secondary
analysis of a randomized trial of low-carbohydrate diet vs.
control in men with BCR, serum metabolomics showed that
a longer PSA doubling time was associated with higher
levels of 2-hydroxybutyric acids, ketone bodies, citrate and
malate. These data point to the potential of ketogenesis and
Krebs cycle metabolites to slow PC growth, though this
requires more study.

6. “Comprehensive Lifestyle Improvement Program for Pros-
tate Cancer (CLIPP) is associated with improvement in
weight and components of metabolic syndrome in men
exposed to androgen deprivation therapy for prostate
cancer” [10]. Thirty-one PC patients treated with ADT
received a 16-week curriculum on nutrition, physical activity,
and self-support strategies followed by an 8-week period of
passive support from a health coach in this single-arm
unblinded clinical trial. Participants showed significant
improvements in weight, waist circumference, blood
pressure, and metabolic markers. The authors are planning
a large-scale randomized clinical trial testing this curriculum.

7. “The impact of a fasting mimicking diet on the metabolic
health of a prospective cohort of patients with prostate
cancer: a pilot implementation study” [11]. Intermittent
fasting for weight loss has been recommended for patients
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with chronic illness but has yet to gain widespread support
for weight loss in cancer patients. This pilot prospective
study enrolled 35 patients into 3 monthly cycles of a fasting-
mimicking diet. With an adherence rate of 83% and no
reports of safety issues, larger randomized control trials are
surely warranted for this weight loss approach.

8. “Obesity and biochemical recurrence (BCR) in clinically
localised prostate cancer: a systematic review and meta-
analysis of 86,490 patients” [12]. Among surgical patients,
but not patients treated with other modalities, obese
patients (BMI ≥ 30 kg/m2) had a higher BCR risk compared
with normal weight patients (BMI < 25 kg/m2) with risk
increasing by 10% per every five units increase in BMI. Why
results differed for surgical patients vs. other modalities is
not clear and requires further study.

Although research linking diet and cancer is not new, recent
studies suggest that dietary factors and obesity are associated
with both PC risk and PC outcomes, thereby providing additional
perspectives and mechanisms specific to PC.
For example, while omega-3 fatty acids and DII have been

studied for several years, their role in PC is still not well defined.
However, findings like those from Liang et al. and Lozano et al.
bring insight into a novel mechanism by which DHA may exert
benefit in PC and contribute to a growing body of evidence
associating DII with PC risk, respectively [5, 6]. Evidence from this
summary also leads us to conclude that fasting-mimicking and
low-carbohydrate diets remain a “hot” topic in PC research. Once
more, research on these interventions proves them feasible in
multiple stages, as shown by patients with biochemically recurrent
PC following a low-carbohydrate diet in Chi et al. [9]. However,
larger clinical trials are still needed. In the two studies focused on
obesity, obesity was defined by BMI. While the accuracy of BMI in
predicting of obesity remains debatable, both studies provide
additional evidence linking obesity with PC, including in advanced
disease, where conflicting results exist [8, 12]. Unsurprisingly, the
link between obesity and cancer remains context dependent, as it
could help or hinder PC prognosis based on disease stage, as
shown by these studies where a higher BMI was associated with
BCR but higher survival in patients with mCRPC.
In summary, current research points to a myriad of singular

factors that affect PC. However, questions remain as diet is a
complex and longitudinal behavior. Ultimately, the key unan-
swered question remains: is it possible to construct an evidence-
based diet for PC patients that reaches the trifecta, slows PC
growth, improves quality of life, and is practical to implement with
a high acceptance rate?

Gloria Cecilia Galván 1, James P. Daniels 1,
Nadine A. Friedrich 1, Sanjay Das1,2 and

Stephen J. Freedland 1,3✉
1Department of Surgery, Division of Urology, Cedars-Sinai Medical

Center, Los Angeles, CA, USA. 2Department of Urology, University of
California—Los Angeles, Los Angeles, CA, USA. 3Department of
Surgery, Urology Section, Veterans Affairs Health Care System,

Durham, NC, USA. ✉email: stephen.freedland@cshs.org

REFERENCES
1. Gandaglia G, Leni R, Bray F, Fleshner N, Freedland SJ, Kibel A, et al. Epidemiology

and prevention of prostate cancer. Eur Urol Oncol. 2021;4:877–92.
2. Klein EA, Thompson IM Jr, Tangen CM, Crowley JJ, Lucia MS, Goodman PJ, et al.

Vitamin E and the risk of prostate cancer: the Selenium and Vitamin E Cancer
Prevention Trial (SELECT). JAMA. 2011;306:1549–56.

3. Hubert HB, Feinleib M, McNamara PM, Castelli WP. Obesity as an independent risk
factor for cardiovascular disease: a 26-year follow-up of participants in the Fra-
mingham Heart Study. Circulation. 1983;67:968–77.

4. Mokdad AH, Ford ES, Bowman BA, Dietz WH, Vinicor F, Bales VS, et al. Prevalence
of obesity, diabetes, and obesity-related health risk factors, 2001. JAMA.
2003;289:76–9.

5. Liang P, Henning SM, Grogan T, Elashoff D, Ye H, Cohen P, et al. Effects of dietary
omega-3 fatty acids on orthotopic prostate cancer progression, tumor associated
macrophages, angiogenesis and T-cell activation-dependence on GPR120. Pros-
tate Cancer Prostatic Dis. 2022;25:539–46.

6. Lozano-Lorca M, Salcedo-Bellido I, Olmedo-Requena R, Castaño-Vinyals G,
Amiano P, Shivappa N, et al. Dietary Inflammatory Index and prostate cancer risk:
MCC-Spain study. Prostate Cancer Prostatic Dis. 2022;25:568–75.

7. Cirne F, Kappel C, Zhou S, Mukherjee SD, Dehghan M, Petropoulos JA, et al.
Modifiable risk factors for prostate cancer in low- and lower-middle-income
countries: a systematic review and meta-analysis. Prostate Cancer Prostatic Dis.
2022;25:453–62.

8. Martini A, Shah QN, Waingankar N, Sfakianos JP, Tsao CK, Necchi A, et al. The
obesity paradox in metastatic castration-resistant prostate cancer. Prostate
Cancer Prostatic Dis. 2022;25:472–8.

9. Chi JT, Lin PH, Tolstikov V, Howard L, Chen EY, Bussberg V, et al. Serum meta-
bolomic analysis of men on a low-carbohydrate diet for biochemically recurrent
prostate cancer reveals the potential role of ketogenesis to slow tumor growth: a
secondary analysis of the CAPS2 diet trial. Prostate Cancer Prostatic Dis.
2022;25:770–7.

10. Algotar AM, Hsu CH, Chow HH, Dougherty ST, Babiker HM, Marrero DG, et al.
Comprehensive Lifestyle Improvement Program for Prostate Cancer (CLIPP) is
associated with improvement in weight and components of metabolic syndrome
in men exposed to androgen deprivation therapy for prostate cancer. Prostate
Cancer Prostatic Dis. 2021;24:903–9.

11. Fay-Watt V, O’Connor S, Roshan D, Romeo AC, Longo VD, Sullivan FJ. The impact
of a fasting mimicking diet on the metabolic health of a prospective cohort of
patients with prostate cancer: a pilot implementation study. Prostate Cancer
Prostatic Dis. 2022.

12. Rivera-Izquierdo M, Pérez de Rojas J, Martínez-Ruiz V, Arrabal-Polo M, Pérez-
Gómez B, Jiménez-Moleón JJ. Obesity and biochemical recurrence in clinically
localised prostate cancer: a systematic review and meta-analysis of 86,490
patients. Prostate Cancer Prostatic Dis. 2022;25:411–21.

ACKNOWLEDGEMENTS
GCG was supported by the Department of Defense Health Disparities Research
Fellowship. JPD was supported by NIH grants TL1 DK132768 and U2C DK129496. NAF
was supported by NIH grant T32CA240172. SD was supported by the Patient-
Centered Outcomes Research Training in Urologic and Gynecologic Cancers (PCORT
UroGynCan).

AUTHOR CONTRIBUTIONS
GCG did the literature search, planning and wrote the manuscript. JPD, NAF and SD
wrote the manuscript. SJF revised content, wrote the manuscript and approved the
final version.

COMPETING INTERESTS
SJF is a consultant to Bayer, Sanofi, Astellas, Astra Zeneca, Pfizer, Myovant, Janssen,
and Merck. The other authors declare that they have no conflict of interest.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to Stephen J.
Freedland.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Editorial

642

Prostate Cancer and Prostatic Diseases (2023) 26:641 – 642

http://orcid.org/0000-0001-5892-3340
http://orcid.org/0000-0001-5892-3340
http://orcid.org/0000-0001-5892-3340
http://orcid.org/0000-0001-5892-3340
http://orcid.org/0000-0001-5892-3340
http://orcid.org/0000-0002-2401-2474
http://orcid.org/0000-0002-2401-2474
http://orcid.org/0000-0002-2401-2474
http://orcid.org/0000-0002-2401-2474
http://orcid.org/0000-0002-2401-2474
http://orcid.org/0000-0002-6713-0614
http://orcid.org/0000-0002-6713-0614
http://orcid.org/0000-0002-6713-0614
http://orcid.org/0000-0002-6713-0614
http://orcid.org/0000-0002-6713-0614
http://orcid.org/0000-0002-8104-6419
http://orcid.org/0000-0002-8104-6419
http://orcid.org/0000-0002-8104-6419
http://orcid.org/0000-0002-8104-6419
http://orcid.org/0000-0002-8104-6419
mailto:stephen.freedland@cshs.org
http://www.nature.com/reprints
http://www.nature.com/reprints

	A healthy diet, a healthy prostate? A brief commentary on the latest research on diet and prostate cancer
	Acknowledgements
	Author contributions
	Competing interests
	ADDITIONAL INFORMATION




