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Abstract

Background: py :
g : Prostate cancer and obesity are both serious conditions that affect millions of men.

While studies regarding associations between the two conditions have had conflicting
conclusions, investigation into etiologic mechanisms may shed a more specific light on any
existing link. Epigenetics is an emerging field which finds environmental factors influencing
genetic transcription factors, without modifying the DNA. Epigenetics may hold promise both in
finding a link between prostate cancer and obesity, and also in developing more specific
screening tests for prostate cancer in all men. Search criteria: A literature search was performed
of PubMed using MeSH terms “Prostate Neoplasm,” “Obesity,” and “Epigenetics.” Articles were
selected based on detail of analysis, novelty, and clinical applicability. Findings: While studies
have had conflicting conclusions about whether obesity is or is not associated with overall
prostate cancer risk, there is a clearer association between obesity and high grade tumors.
Research is also conflicting about whether obesity affects morbidity or mortality prognosis after
diagnosis of prostate cancer. Considering the poor specificity in screening men with prostate-

specific antigen, research into genetic and epigenetic mechanisms may lead to better screening

tests for prostate cancer in obese men and all men as a whole. (198 words)

Keywords: Prostate Cancer, Obesity, Epigenetics
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Introduction

Prostate ¢ i
ancer " ; :
ancer 1s currently the most commonly diagnosed cancer in men and causes the

second hi j - of .
ghest number of cancer deaths in men (American Cancer Society, 2013). Research into

prostate cancer progresses on several fronts, particularly pathogenesis, diagnosis and appropriate
screening tests, risk stratification, and treatment. Prostate-specific antigen (PSA) has been
commonly used in the last decade to screen for prostate cancer, but recent guideline changes
have altered screening strategies in by acknowledging inadequacy of using PSA for screening
(Moyer, 2012). Incorporating PSA into screening and treatment strategies can lead to false-

positive screening and performing unnecessary surgeries that reduce quality of life when

removing benign lesions or non-life threatening cancers (Moyer, 2012).

[t is important to identify people through routine and targeted screening who are at
increased risk of disease. Labels of ‘overweight’ and ‘obese’ have been developed by health
agencies to identify those who are at increased risk of disease because of their weight. A simple
and accessible way of identifying overweight and obese people is by calculating their body mass
index from their height and weight. The Centers for Disease Control and Prevention (CDC)
defines “overweight” as a BMI of 25.0 to 29.9 kg/m* and “obese” as greater than 30.0 kg/m®
(CDC, 2012). They acknowledge however, that this calculation is an estimate of a person’s body
fat and disease risk, and that it may not be accurate for all, particularly people with large muscle
mass, like athletes. Other methods of estimating body fat exists, and range from simple tests like
or arm skin fat fold caliper measurement, or waist circumference, to technical and costly

posteri

measurements by ultrasound, computed tomography or magnetic resonance imaging (CDC,

2012).
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The role of P
) : s
besity in Prostate cancer risk is debated in the medical community. Rates of

obesity are climbing in the {Ini
bing in the United States and its presence and severity is linked with many

adverse | f
1ealth conditions (Bray, 2004; Sturm, 2007). If obesity is linked with prostate cancer, it

will be import : g
portant to take obesity status into consideration when developing guidelines for
screening : 5 :
g and treatment of prostate cancer. It will also be important to understand mechanisms

of a link between obesity and prostate cancer, if one exists.

Both inheritable genetic changes and environmental factors can impact risk of cancer

development. Besides the direct impact on the DNA by environmental factors, these factors can
also affect the epigenome, or biochemical factors that alter expression levels of a gene without
directly affecting the DNA sequence. Epigenetic changes are particularly sensitive to lifestyle
and environmental conditions (Zhang et al., 2011). Epigenetic changes may include
hypomethylation which can induce gene transcription of oncogenes, or hypermethylation which
can silence tumor suppressor genes (Ellinger et al, 2010; Kargul & Laurent, 2009; Nelson, De
Marzo, & Yegnasubramanian, 2009). Research is ongoing into the association between obesity

and methylation status in prostate cancer biopsy samples.

The purpose of this review of the literature is to describe existing knowledge about
association between obesity and prostate cancer, in its screening, diagnosis, severity, and

prognosis. Attention will also be given to possibilities of an epigenetic link between the two

conditions.

Search Strategy

In this literature review, the researcher searched PubMed, via the University of North

Science Library, for MeSH major topic terms and keywords of

Dakota Harley French Health
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“D,. 3
Prostatic Neoplasmg”

AND “Obesity” and “Prostatic Neoplasms™ AND “Epigenetics”. The

researcher selected orios; i
original research to include based on the detail of analysis, mechanistic

support : ;
pport of data, novelty, ang potential clinical usefulness of the findings.

Review of the Literature

This review of the literature will cover the following topics: the link between obesity and

prostate cancer noted in the clinjcal practice and epidemiological studies, the impact of obesity

on screening for prostate cancer, and epigenetic regulation in prostate cancer.

Obesity and prostate cancer incidence, severity and prognosis

Several articles have come to various conclusions about whether greater obesity raises or
lowers overall risk of prostate cancer. In a single center retrospective cohort study, among 787
men referred for prostate biopsy, higher body mass index (BMI) was associated with a greater
chance of the biopsy revealing prostate cancer (Freedland, Terris, Platz, & Presti, 2005). Ina
population case control study, 753 men age 40 to 64 with diagnosed prostate cancer were
compared with 703 age matched controls. A weak (p=0.04) inverse relationship between BMI
and prostate cancer was noted, but only if the researchers used non-standard cut-offs for BMI
stratification (Porter & Stanford, 2005). In a large prospective randomized study, where all
patients were definitively diagnosed with or without prostate cancer with biopsy, the overall

prostate cancer risk was not affected by presence afdussiy Rengal] AUGHL

To investigate this association more clearly, some researchers have used novel methods

to look at the relationship between obesity and prostate cancer. Computed tomography was
0

d to evaluate the role in either visceral fat or subcutaneous fat in prostate cancer risk. A
used to €

y 1 i | pr § rou Or par icipants with higllel visceral fat, or
i i 1 her I'lSk Ofpl ostate cancer was fou nd fo t
Slgmﬁcantl I 12
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visceral to subeyt :
taneous ratio (von Hafe, Pina, Perez, Tavares, & Barros, 2004)

| | Ina
randomized Prospective study,

a genetic single nucleotide polymorphism (SNP) that is associated

with obesity wa : .
ste

as tested against development of prostate cancer over five years. The abnormal

all . . :
llele that is assoclated with obesity was, in this study

associated with a lower incidence of
prostate ¢

ancer over i £
all, but a higher risk of more severe prostate cancer, The authors of this

stud s o .
y felt as though using the SNP as an indicator of obesity would lead to fewer confounding

factors. B -t
ors. However, they acknowledged that the actual biologic mechanism of the genetic

variation at this site is unknown (Lewis et al., 2010).

Studies have also looked at whether obesity is associated with grade of cancer at

diagnosis. Several retrospective cohort studies of patients who underwent radical prostatectomy

had their BMI evaluated in relation to their cancer’s pathologic characteristics. In these five
studies with large sample sizes, there was no significant relationship between BMI or other
measures of obesity or adiposity and any pathologic variables including Gleason score, extra-
capsular extension, cancer volume, seminal vesicle invasion, lymph node invasion, and positive
surgical margins (Gallina et al., 2007; Isbarn et al., 2009; Pruthi, Swords, Schultz, Carson, &
Wallen, 2009; Zilli et al., 2011). However, other studies have found a clearer association
between BMI and poor pathologic characteristics. Three retrospective cohort studies, similar to
those above, have noted associations with BMI and higher tumor grade, greater tumor size and
percentage of prostate occupied by tumor, positive surgical margins, and Gleason score (Amling
et al., 2001; Freedland et al., 2008; Freedland, Bafiez, Sun, Fitzsimons, & Moul, 2009). In
addition, a large, prospective randomized study, where every subject and control received a

definitive diagnosis through biopsy; concluded that, compared with men of normal BML, obese
efin




me
n had 3 decreased risk of Jow

grade i
Prostate cancer and ap ncreased risk of high-grade cancer

7
|

(Gonget al,, 2006).

3

Finally, g
» Several studj e i i
al studies have Investigated the role of obesity in prognosis of prostate
cancer after dig i
gnosis. i
A prospective follow up study of 1302 radical prostatectomy patients

ha B .
ad no significant difference in biochemic

A
i

al recurrence related to BMI (van Roermund et al.,

2009). A retros i
pective study came to the same conclusion (Banez et al., 2009). Another study

elnal Ci 5 1 1 1 1

aE 48

weight men, and f ignif i i
5 ound no significant difference in PSA relapse, deaths from prostate cancer, or

A

deaths from any cause (Geinitz et al., 201 1).

On the other hand,

.‘l

a prospective cohort study of higher stage prostate cancer patients
found that overweight and obese patients were approximately 1.8 times more likely to die of
their prostate cancer or the prostate cancer treatment than patients with normal weight
(Efstathiou et al., 2007). A large multicenter retrospective cohort study found that obesity was
significantly associated with biochemical recurrence, and that BMI was associated with
recurrence in T1 stage cancers, but not in stage 2 or 3 prostate cancers. Interestingly, the same

study also found that obese men diagnosed with prostate cancer by digital rectal exam, but not by

PSA, have same long-term outcomes as normal BMI men. These authors hypothesized that

although digital rectal exam is more technically difficult in obese men, its lower sensitivity may

have compensated for some of the false positivity inherent in PSA screening (Freedland et al.,

2008).

Obesity and Prostate Cancer Screening
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The fact that

a traditional djg;
10 o -
gital rectal exam s screening may offer improved prognosis

OVEr prostate ¢

ancers diagnosed by PSA screenino
f=}

highlights some of the issues that influenced

, the PSA may be falsely-

negative. In addit ienti
On, some scientists have theorized that having a greater body mass and plasma

volume may dilyte :
Y dilute PSA and confuse prostate cancer diagnosis. Three single cohort analysis

studies have - -
ave found that with greater BMI among men without prostate cancer, the PSA trends

lower (Beebe-Dimmer et al., 2008; Chia et al., 2009; Grubb et al., 2009). Grubb et al. also

calculated whole-body mass of PSA, and found it to be consistent through BMI ranges. These
authors suggested that if PSA is used for prostate cancer screening, that obese men may have a

lower threshold for PSA before biopsy is recommended (Grubb et al., 2009).

Conflicting evidence regarding the relationships between obesity and prostate cancer, and
between obesity and the use of PSA in screening, has prompted scientists to investigate alternate
mechanisms in prostate cancer etiology and screening. These alternate mechanisms have
included genetic and epigenetic mechanisms. As mentioned above, one obesity-associated SNP

variation has been associated with a lower risk of prostate cancer overall, but with a higher risk

of high-grade prostate cancer (Lewis et al., 2010).

Epigenetics and prostate cancer

Research over the last several decades has investigated changes in DNA mutations and

deletions in relation to the development and progression of prostate cancer. el
eletions i

tics has been identified as a useful specialty in prostate cancer research. While
netics

epige | |
ated to actual changes in DNA, has long been implicated in cancer and

traditional genetics, rel




other hum

DNA base pair se 4
g ue i
S changes may occur with methylation of DNA nucleotides

articularly at . .
P rly at Cyt051ne-phosphate—guamne (CpG) dinucleotide sequences in the DNA. These

changes of : el
g ten are seen in promoter segments of DNA and may upregulate or downr egulate gene

eXpression (Dobosy, Roberts, Fu & Jarrod, 2007). Hypermethylation of the GSTP1 gene in

rl i 1 i . - . . .
particular is one of the more researched epigenetic change associated with prostate cancer

(Yamanaka et al., 2003; Maruyama et al., 2002).

Another mechanism of epigenetic regulation is histone modification. Histones are
bundles of protein which supply structural support to segments of DNA. Modification of
histones, particularly acetylation and methylation may structurally cause the DNA to open or

close, thus promoting or decreasing transcription of a particular gene (Jeronimo et al., 2011).

Compared to changes in DNA sequence, it is theorized that epigenetic changes in
oncogenesis may be both more likely to be influenced by environmental or personal risk factors,
and have become a new target for therapeutic interventions (Dobosy, Roberts, Fu & Jarrod,
2007). Dietary supplements of folate or methionine directly affect S-adenosylmethionine, the

primary substrate for DNA methylation. Selenium supplements can also reduce

hypomethylation (Dobosy, Roberts, Fu & Jarrod, 2007).

Several studies investigating the prevalence of a hypermethylation of GSTP1
ev

it es. This
detected it in 90% of prostate cancer cas
ipti egulatory sequences have
transcriptional regu

i elson, Marzo, &
ts a greater proportion than any of the known genetic defects (N
represents a gree

: 3 : .
ian, 2009). A recent meta-analysis concluded that GSTP-1 methylation testing
Yegnasubramaniai, . .
. Uity in diagnosing prostate cancer. The study was strengthened by the fac
£har itivity
offers good sensl

e



the control oroun in th;
group 1in this 1 y . X
meta-analysis was rigorously chosen to be men who actuall Cinf
y went 1n for

prostate biopsy. The
: S€ I 5
en were already those suspected to have prostate cancer, and comp
) 0se

an ideal contr: i '
rol group against which to test the researchers’ hypothesis (Wu, 2011). Th f
4 . The use of

offer a good balance i —_
ce - N
g In sensitivity and specificity in screening for prostate cancer (Jeronimo

2011).

There may potentially be a role of epigenetics in the link between obesity and prostate
cancer. A case control study found that obesity can trigger methylation changes in DNA of
peripheral leukocytes and may be linked to the relative immune compromise that obese people
experience (Wang et al., 2010). However, to our knowledge, research has not been completed to
evaluate the association between prostate cancer related epigenetic changes and obesity. In fact

searches of PubMed to include Prostatic Neoplasm, Obesity, and Epigenetics returned no results

when searched either by MeSH term or keyword.

Conclusion:

In summary, obesity appears to be associated with higher grade prostate tumors and

and prognosis may be attainable in

poorer outcomes after prostatectomy. Improved diagnosis

obese men, with augmented understanding of the pathogenesis of prostate cancer through
2

igenetic changes Screening for prostate cancer between PSA and epigenetic markers together
epige :

se men, whose diagnosis by traditional PSA screening 1s more
3

may particularly benefit obe
ffect where PSA concentration goes

i i ossible dilutional
complicated by the aforementioned p = 5
ma volume. An ideal test with perfect sensitivity and specificity

greater BMI and plas

down with
for prostate cancer can be



honed and regy]¢ in Screening that identifies Jjfe threatening cancers, and does not indicate risky

procedures when they are unnecessary.
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A
, A ; f 1 ‘
l h




References

American Cancer Saeiet
neer Society. (2013). Cancer Jacts & figures 2013. Atlanta: American S

Society. Downloaded from

http://www
P -cancer.org/research/cancerfactsfi gures/cancerfactsﬁgures/cancer—facts-ﬁgures-

2013

Amling, C. L., Kane, C. J., Riffenburgh, R. H., Ward, J. F., Roberts, J. L., Lance, R. S., . . .
Moul, J. W. (2001). Relationship between obesity and race in predicting adverse pathologic

variables in patients undergoing radical prostatectomy. Urology, 58(5), 723-728.

Banez, L. L., Sun, L., Trock, B. J., Han, M., Partin, A. W., Aronson, W. J., . . . Freedland, S. J.
(2009). Body mass index and prostate specific antigen as predictors of adverse pathology
and biochemical recurrence after prostatectomy. The Journal of Urology, 182(2), 491-6;

discussion 496-8. doi: 10.1016/.juro.2009.04.007

Beebe-Dimmer, J. L., Faerber, G. J., Morgenstern, H., Werny, D., Wojno, K., Halstead-

Nussloch, B., & Cooney, K. A. (2008). Body composition and serum prostate-specific

antigen: Review and findings from flint men's health study. Urology, 71(4), 554-560. doi:

10.1016/j.urology.2007.11.049

Brav. G. A. (2004) Medical consequences of obesity. Journal of Clinical Endocrinology &
ray, G. A. .

Metabolism, 89(6), 2583-2589.

() i l ) P eV 20]2) Dehnlnﬁ O‘\ er\\elﬁht an }
Eqe 1 ase COI’ItI‘Ol alld rev entlon ( O

c l‘lterS oI 1S€d

lt Y/adlllt/deﬁniﬂg.htnll

Retrieved from hup://www.cdc. gov/obes



S.E,L 4 i
au, W. K| Chin, C. M., Tan, I.; He, S. 1. Leg, I & Ch

rlla [ = i

singapore from : i
Om a community-baged study. BJU Internationql, ] 03(11), 1487-1491. doj:

10.11114. 1464-410X.2008.08246.X

Dob
osy, J.R., Roberts, JLW.,Fu, VX & Jarrard, D.F. (2007). The expanding role of

epi gl : :
pigenetics in the development, diagnosis and treatment of prostate cancer and benign

prostate hyperplasia. The Journal of Urology, 177, 822-831.

Efstathiou, J. A., Bae, K., Shipley, W. U., Hanks, G. E., Pilepich, M. V., Sandler, H. M., &
Smith, M. R. (2007). Obesity and mortality in men with locally advanced prostate cancer:

Analysis of RTOG 85-31. Cancer, 110(12), 2691-2699. doi: 10.1002/cncr.23093

Ellinger, J., Kahl, P., von der Gathen, J., Rogenhofer, S., Heukamp, L. C., Giitgemann, 1.,
Walter, B., Hofstédter, von Ruecker, A. (2010). Global levels of histone modifications

predict prostate cancer recurrence. 7he Prostate, 70, 61-69.

Freedland, S. J., Bafiez, L. L., Sun, L. L., Fitzsimons, N. J., & Moul, J. W. (2009). Obese men
have higher-grade and larger tumors: An analysis of the duke prostate center database.

Prostate Cancer & Prostatic Diseases, 12(3), 259-263. doi: 10.1038/pcan.2009.11

Freedland, S. J., Sun, L., Kane, C. J., Presti, J. C.Jr, Terris, M. K., Amling, C. L., . . . Aronson,

W. J. (2008). Obesity and oncological outcome after radical prostatectomy: Impact of

ancer screening: Results from the shared equal

prostate-specific antigen-based prostate ¢

oy ; ]Y
oional cancer hospital and duke prostate center databases. BJU Internationa
access reg
102(8), 969-974. doi: 10.111 1/j.1464-410X.2008.07934.x

R ————

i
N
"
N
L
L
e
L
2
N
u
i
N
"
t
"
"
"
i




s , /) /] 2
A B ) e Pt e

Freedland, 8. ). Ters
» lerris, M. K., Platz,E. A., & Presti, J. C. Jr. (2005). Body mass index as a

predictor ‘0st s
of prostate cancer: Development versys detection on biopsy. Urology, 66(1), 108-

113. doi: 10.1016/j.ur010gy.2005.01.060

Gallina, A, Karakiewicz, P. I, Hutterer, G. C., Chun, F. K., Briganti, A., Walz, J., . . . Montorsi,

F. (2007). Obesity does not predispose to more aggressive prostate cancer either at biopsy or

radical prostatectomy in curopean men. /nternational Journal of Cancer.Journal

International Du Cancer, 121(4), 791-795. doi: 10.1002/ijc.22730

Geinitz, H., Thamm, R., Mueller, T., Jess, K., Zimmermann, F. B., Molls, M., & Nieder, C.
(2011). Impact of body mass index on outcomes after conformal radiotherapy in patients

with prostate cancer. International Journal of Radiation Oncology, Biology, Physics, 81(1),

16-22. doi: 10.1016/j.ijrobp.2010.05.059

Gong, Z., Neuhouser, M. L., Goodman, P. J., Albanes, D., Chi, C., Hsing, A. W., . . . Kristal, A.
R. (2006). Obesity, diabetes, and risk of prostate cancer: Results from the prostate cancer
prevention trial. Cancer Epidemiology, Biomarkers & Prevention : A Publication of the

American Association for Cancer Research, Cosponsored by the American Society of

Preventive Oncology, 15(10), 1977-1983. doi: 10.1158/1055-9965.EPI-06-0477

Grubb. R, L. 3rd, Black, A., Izmirlian, G., Hickey, T. P., Pinsky, P. F., Mabie, J. E, ... PLCO

‘ - i ticen hemodilution among obese men
i Serum prostate-specific antig
Project Team. (2009).
i : ing trial.
ine screening in the prostate, lung, colorectal, and ovarian cancer screening tria
undergoing s

Epidemiclogy Biomarkers & Prevention . A Publication of the America
Cancer LPIGENiCIves ==

I



Oncology i
&, 18(3), 748-751. doi: 10.1 ]58/1055~9965.EPI-08-0938

Isbarn, H., Jeldres, C., Budaus L. 8

alomon, G., Schlomm, T., Steuber, T., . . . Karakiewicz. P.

(2009). Effect of : .
of body mass index on histopathologic parameters: Results of large european

contemporary : .
porary consecutive open radical prostatectomy series. Urology, 73(3), 615-619. doi:

10.1016/j.urology.2008.09.038

Jeronimo, C., Bastian, P.J., Bjartell, A., Carbone, G.M., Catto, J.W.F., Clark, S.J. Henrique, R
Nelson, W.G. & Shariat, S.F. (2011)., Epigenetics in prostate cancer: Biologic and clinical

relevance. European Urology, 60, 753-766.

Kargul, J., & Laurent, G.J. (2009). Epigenetics and human disease. The International Journal of

Biochemistry & Cell Biology, 41 (1), 1.

Lewis, S. J., Murad, A., Chen, L., Davey Smith, G., Donovan, J., Palmer, T., . . . Martin, R. M.
(2010). Associations between an obesity related genetic variant (FTO rs9939609) and

prostate cancer risk. PloS One, 5(10), e13485. doi: 10.1371/journal.pone.0013485

Maruyama, R., Toyooka, S., Toyooka, K.O., Virmana, A.K., Zoechbauer-Mueller, S., Farinas,

A.J., Minna, J.D., McConnell, J., Frenkel, E.P. & Gazdar, A.F. (2002). Aberrant promoter

methylation profile of prostate cancers and its relationship to clinicopathological features.

Clinical Cancer Research, &, 514-519.

Moyer, V. (2012). Screening for prostate cancer: U.S. preventive services task force

atement. Annals of Internal Medicine, doi: 10.1059/0003-4819-157-2-

recommendation st



o

s
‘ l

P

cancer ;
cer. The Prostate, 62(4), 316-321. doi: 10.1002/pros.20121

Nelson, W. G. De Mar
3 arzo, A. M., & Yegnasubramanian, S. (2009). Epigenetic alterations in

l g} 2

150, 3991-4002. doi: 10.1210/en.2009-0573

Pruthi o
ruthy, R. S| Swords, K., Schultz, H., Carson, C. C.3rd, & Wallen, E. M. (2009). The impact of

obesity on the diagnosis of prostate cancer using a modern extended biopsy scheme. The

Journal of Urology, 181(2), 574-7, discussion 578. doi: 10.1016/j.juro.2008.10.028

Sturm, R. (2007). Increases in morbid obesity in the USA: 2000-2005. Public health, 121(7),
492-496.

van Roermund, J. G., Kok, D. E., Wildhagen, M. F., Kiemeney, L. A., Struik, F., Slaot 5.
Witjes, J. A. (2009). Body mass index as a prognostic marker for biochemical recurrence in
dutch men treated with radical prostatectomy. BJU International, 104(3), 321-325. doi:

10.1111/.1464-410X.2009.08404.x

von Hafe, P., Pina, F., Perez, A., Tavares, M., & Barros, H. (2004). Visceral fat accumulation as

a risk factor for prostate cancer. Obesity Research, 12(12), 1930-1935. doi:

10.1038/0by.2004.242

Wane. X.. Zhu, H., Snieder, H., Su, S., Munn, D., Harshfield, G., . . . Shi, H. (2010). Obesity

d leukocytes. BMC Medicine, 8, 87-

related methylation changes in DNA of peripheral bloo

87. doi: 10.1186/1741-7015-8-87




o

i

EEEEXA

T.12011 '
( )- Measurement of GSTP1 promoter methylation in b

PSA screenine: : i
ning;: Amela-analy31s. British Journal of Cancer 105(1), 65. doi:

10.1038/bjc.201 1.143

Ya d a
manaka, M., Watanabe, M., Yamada, Y., Takagi, A., Murata, T., Takahashi, H.. . &

Shiraishi 3 ; i
traishi, T. (2003). Altered methylation of multiple genes in carcinogenesis of the prostate

International Journal of cancer, | 06(3), 382-387.

Zhang FF, Morabia A, Carroll J, Gonzalez K, Fulda K, Kaur M, Vishwanatha JK, Santella RM,

& Cardarelli R. (2011). Dietary patterns are associated with levels of global genomic DNA

methylation in a cancer-free population. The Journal of Nutrition, 141, 1165-1171.

Zilli, T., Nguyen, T. V., Bahary, J. P., Chagnon, M., Dufresne, A., & Taussky, D. (2011).
Prognostic impact of abdominal adiposity, waist circumference and body mass index in
patients with intermediate-risk prostate cancer treated with radiotherapy. International
Journal of Obesity (2005), 35(11), 1421-1426. doi: 10.1038/1j0.2010.279;

10.1038/1j0.2010.279




	A Review of the Impact of Obesity on Prostate Cancer Progression and Epigenetic Regulation
	Recommended Citation

	tmp.1689192203.pdf.07C74

