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O Global cancer burden expected to be 28.4 million by 2040
(47% inc from 2020)

O Larger increase in transitioning countries due to globalization
and growing economies

O 2ndleading cause of mortality after CVD (leading cause of
premature death in 57 countries) sray et al. Cancer 2021

Global cancer statistics 2020 (Sung et al. CA Cancer J Clin 2021)

Cancer prevention
critical for global cance
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1. Affects on cancer
recurrence,
tfreatment tolerance,
maximizing well
being

2. Reducing the 3. Preserving

global burden of planetary health and

cancer and other reduce suffering of all
chronic (NCD) living beings




Examining the Causes
of Cancer

Genes
5-10%

Why nutrition

REnVironment ‘
and diet? s /

Q

Inflammation - Epigenetics — Microbiome-
Metabolic-carcinogens/genotoxics




Review current
recommendations from
WCRF/AICR for cancer

prevention/risk reduction

Outline key biological
mechanisms linking
dietary patterns to
carcinogenesis and

benefits of PBD (Breast;

colon; prostate; lung)

Review the dietary patterns
used during cancer
treatments and how they
may affect patient
outcomes




AICR/WCRF
3'd expert
report 2018

10 key
recommendations
o reduce cancer risk

LIMIT CONSUMPTION LIMIT CONSUMPTION
OF RED AND OF SUGAR
PROCESSED MEAT SWEETENED DRINKS

LIMIT CONSUMPTION
OF 'FAST FOODS’ AND
OTHER PROCESSED
FOODS HIGH IN FAT,
STARCHES OR SUGARS

LIMIT ALCOHOL
CONSUMPTION

) Cancer
Research
Fund

EAT A DIET RICH DO NOT USE
IN WHOLEGRAINS, SUPPLEMENTS
VEGETABLES, FOR CANCER
FRUIT AND BEANS PREVENTION
Not smoking and avoiding other exposure to tobacco and "
- PA"'CYTSl:ICEALLY excess sun are also important in reducing cancer risk. B;gis:‘FoEYE}:)Es:iJR

Following these Recommendations is likely to reduce intakes BABY, IF YOU CAN
of salt, saturated and trans fats, which together will help

prevent other non-communicable diseases.

AFTER A CANCER
BEA DIAGNOSIS: FOLLOW OUR
HEALTHY WEIGHT RECOMMENDATIONS,

IF YOU CAN



AICR/WCRF
3'd expert
report 2018

(Dietandcancerreport.org)

10 key
recommendations
o reduce cancer risk
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Greater adherence to recommendations- lower
mortality risk (Current Devt Nutrition 2022)



Largest prospective
cohort studies (EP'C- Eplcw (EO) on AH‘-Z RM
oxford studies and Similar, Health-Conscious People
Adventist Health 1
studies) 2
:2
5
Health-conscious 3
populations (diff in 5
dietary patterns) 2
R@'
s{b

Diet impacts Cancer
incidence and other
chronic diseases

Note: LOV + vegans grouped -

M Meat-Eaters W Lacto-ovo Vegetarians i Vegans CVD and kidney disease.
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Rates for common cancers
é6x higher in western
countries

Migration studies (breast,
colon, prostate cancer)
support this association-
immigrants shown to
acquire risk of adopted
country w/n 1-2
generations

Environmental/lifestyle/diet
ary factors play a major
o] [

k New cancer cases annually per 100,000 people (age-adjusted)
DT




Inflammation- precursor to many chronic diseases
processes including cancer

Direct DNA damage- carcinogens eg nitroso-cpds and
PAH/HCA in meat (haturally occurring and in cooking)

Metabolic dysfunction: Growth factor and hormonal
stimulation eg androgens, estrogens and IGF-1

Epigenetic effects- influences expression of genes
including oncogenes “turn genes off or on”

Microbiome alterations- composition of gut microbes
influences carcinogenesis, immune system function and
inflammation.
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1. Carcinogenesis related to meat 2. Protective mechanism of PB diets

Consumpﬁon Fiber (only found in plant cell wall): feed gut
microbiome, produce protective SCFAs and remove

Carcinogens eg PCA/HCAs released in cooking process and in carcinogens from the colon, bind cestrogens

preserving process (nitrates/nitrites)
Secondary bile acids- N-nitrosamine cpds produced from carnitine
and choline (meat, dairy, eggs) Contain phytochemicals with anti-oxidant, anti-
Endotoxins in meat, Viruses in chicken flesh, bacterial pathogens inflammmatory and anti-angiogenic potential
altering microbiome and causing inflammation
Growth hormones IGF-1 (insulin like growth factor) potent stimulus

cancer growth Promote lower body weight (obesity significant RF)

Red meat derived glycate promotes inflammation (Neu5GC)

Saturated fat and cholesterol- hormonal effects Lower circulating IGF-1 and higher IGF-1BP (growth

Haem iron- oxidation of iron leads to DNA damage via free radicals promoting hormones)

Choline- production of TMAO in liver (TMAO assoc with CV disease

and higher levels in blood assoc with rectal and prostate cancer) Absence of corcinogen promo’ring

effects of meat and animal products

Bovine sex steroids: androgens and estrogens from milk of pregnant
cows- activates cancer cell signaling pathway (mTOR) promoting cell
proliferation and growth and inhibits cell death



Carcinogens in foods

O World health Organization (WHO)

O

O

Processed meat carcinogenic (group 1) Red meat
probably carcinogenic (group 2A) for CRC

Meta-analysis over 1000 studies across 8 countries

(IARC working group report) (Bouvard et al. Lancet
Oncology 2015)

O Also stomach, pancreatic and prostate cancers

Increase risk pre-menopausal breast ca with most
childhood consumption (Int J Cancer 2018)

Wide variety of carcinogenic molecules (NOC, PAH:s,

HCA, haem iron, Neu5Gc) (Jeyakumar etal. J Gastroenterol
2017)
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Origin of inflammation and its role in various cancers.

~ . ~ From: Aggarwal BB, et al. Inflammation and cancer: How hot is the link? Biochemical Pharmacology, 72, 2006, 1605-21

Dietary Inflammatory index (DIl): 6 bio-markers
Shivappa et al Public Health Nutr 2014

Saturate fats/red meat Soy products
Refined CHOs - MOST Inflammatory Fruit/veg phytochemicals-> LEAST Inflammatory

Inc DIl scores independent risk of CRC and breast
cancer (meta-analyses) Hayati etal.EJCN 2022



Dietary
factors

Physical
inactivity

Systemic metabolic dysregulation
4 Insulin and IGF-1

4 Dyslipidemia

4 Hyperglycemia

4+ Oxidative stress

':giag:: Proinflammatory factors and adipokines
tissue + Adiponectin
\ 4 Leptin
4+ IL-6, TNFa, IL-18, OPN, YKL-40, PAI-1, and endotrophin
4 Estrogen
* FFAs

Adipose-derived tumor supporting cells
+ CAAs: FFAs, MMPs, IL-6, and IL-1B
4+ ASCs: MMP-2, SDF-1, VEGF, TGF-B, and IL-10

Cancer

¥ Cancer cell apoptosis
4 Cancer cell growth

4 Angiogenesis

4 Metastasis

4 Chemoresistance

Effect of adipose tissue on carcinogenesis

(Deng et al. Ann Rev Path Mech Dis 20]6)




Meningioma
(a type of brain tumour)

Obesity
and N
cancer risk e (

Breast

o ! Obesity
/ ¥ Increases
_— U6 § your risk of
13 cancers

Kidney

Multiple myeloma o

(a blood cancer)

cancervic.org.au/healthyweight

Plant based diets for obesity treatment. Ahmad,S.
Frontiers in Nutrition 2022
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Metabolic pathways

‘ pathways
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Debaradinis R.J Fundamentals of cancer metabolism
Science advances 2016

Acetate

Glutamate

Pro-survival/proliferative

Key proliferative
and pro-survival
pathways

PISK/AKT/mTOR
RAS/RAF/ERK
STAT/JAK

Checkpoint pathway-PD-1
(cancer immune escape)

Growth factor receptors
VEGFR
PDGFR
FGFR
EGFR

IGF-1R




IGF-1 and cancer risk

IGF-1 in the Body

e U
Cellular Repair
l and Rejuvenation
. . . HGH '
GH receptor/IGF-1 deficiencies-low risk age | Muscle, Bone,
c o c . and Tissue Growth
related diseases including cancer, improve # Stk - (f
longevity ~ It -
IGFBPs P 3

Protein restriction reduces GHR-IGF1 activity

High IGF-1 levels linked to various cancers
9 NIH Public Access

D7 Author Manuscript
A

Published in final edited form as:

6,38 '| q d U |-|-S over 50 fol | Owed '| 8y Cell Metab. 2014 March 4; 19(3): 407-417. doi:10.1016/j.cmet.2014.02.006.

Ag es 50_65 hlg her q nlmcﬂ pro‘l‘ein |eve|s |ed Low Protein Intake is Associated with a Major Reduction in
IGF-1, Cancer, and Overall Mortality in the 65 and Younger but

TO Not Older Population
75% Iﬂ C cancer mo r-I-O | | 'I'y Morgan E. Levine?, Jorge A. Suarez?"!, Sebastian Brandhorst®?, Priya

Balasubramanian®®, Chia-Wei Cheng?®, Federica Madia®", Luigi Fontana®9:¢, Mario G.
Mirisola®?i, Jaime Guevara-Aguirrel, Junxiang Wan?®, Giuseppe Passarino', Brian K.

4x in C cancer and dICI betes morta ||Ty Kennedy?9, Pinchas Cohen?b, Eileen M. Cimmins?, and Valter D. Longo?®:2
aDavis School of Gerontology, University of Southern California, Los Angeles, CA 90033, USA
/3 fold inc risk diabetes

Not seen with plant proteins




,\va- Z 5 > O ‘ - ... .
.'-tg variety of protective compounds. By eating all the colors of the nutrition rainbow,

g  you'll harness the power of these cancer-fighting and immune-boosting foods! T h e p ower Of
8 kl v
( . } Lycopene reduces breast and prostate cancer risk; boosts heart, brain,

/‘.’ ¥
’ /: | eye,and bone health. p I q n ts

Beta-carotene fights cancer, reduces inflammation, supports immune
system, and boosts vision.

Phytochemicals (bioactive
cpds)

Anti-inflamm and anit-oxidant
‘r " Folate builds healthy cells and genetic material and boosts heart health. (reduce oxidative
M  Calcium strengthens bones, muscles, and heart health. stress/ROS/DNA damage)

64x anti-oxidant power of
animal products

‘) il A i SO
e S
: m 279" Anthocyanms destroy free radicals, reduce inflammation, and boost

brain health. Fibre >30g/d

Insulin regulation, carcinogen
Resveratrol may decrease estrogen production, boosts heart and
brain health. removal, healthy gut

P microbiome
Fiber boosts digestion and weight loss, removes carcinogens.
LA %—//

Highest intake of polyphenols in diet assoc reduced mortality
(Tressera-Rimbau etal. BMC Medicine 2014)




i ‘ SYSTEMATIC REVIEW
K‘ frontiers | Fronters i FETEMATI \
|®

Plant based diets
The Relationship Between
Plant-Based Diet and Risk of and Gl cancers

Digestive System Cance
Meta-Analysis Based oi( 3,059,009
Subjects

Yue Zhao ', Junyi Zhan', Yongsen Wang' and Dongli Wang ™

Included vegan and mostly
plant-based diets eg.
Mediterranean and

Background and Objectives: Diats contaning red o processed maat iro associated DASH/prUdenT diets

N ACI with & Qrowng nsk of digesine systam cancars. Whathar a plan-basad diet is protective

A0KNS CANCHT 0TS a4 Ngh lval of statstical avidenos

Fodad by Y i e ale A7 tha § ah Y \ 11 Pub Ve
Adnacs Methods: Wa poarformed a mata-analysis of five Engish databases, induding Pubiad
Medine, Embasa, Web of Scienca dalabases, and Scopus, on Octobear 24, 2021

Reviowad by 10 Qandfty pubiishad papers ol studes that rep

34,000 Gl tfract cancers
diagnosed- PB Diets reduced
pabevdquousiraic formkaploiln s s daljo risk of cancers of digestive
system (oesophageal, gastric,
Re;ults: he s.an'eires..l's weare found In cohort (adjusted RR = 0.82, 95% C: 0.78~ COlO_reCTOl Ond blllorY)

Q.86, 7 < 0001,/ 46.4%, Tau© = 0.017) and casa-control {adusted OR = 0.70

Cohon sudes or cas

a relgtionanip betwean plant-based dets and cancers of the agesive sysla
nciuded. Summary afect

ratos (OHs} with 85

timates are expressed as Msk ralios (Hrs) or

mogels. [ha InConsi

‘Corespondance:

5% Cl 0.64-0.77, P < 0.001, I = 83.8%, Tau” = 0.180) studes. The overall anayss
concluded that plant-based diets played a protective roke n the nak of dgestive system

Neopasms S&..CQV:L,C anayses demonstrated that the pant-basad dets recucsd the

PB diets play a protective role in
0001, £ = 56.1%, Tau’ = 0.028). colorecal (adjusted RR = 0.76, 95% Cl- 0.69-0.83 digegﬂ\/e tract cancers

= slty section: nsk of cancars, especially pancraaic (agusted HR = 0.71, 95% Cl: 0.50-085, P «
Specy & i

P <0.001, F =53.4%, Tau® = 0.023), rectal (acjusted AR = 0.84, 95% C1- 0.78-0.91, P . .
< 0.001, £ = 1.6%, Tar? = 0.005) and colon {ajusted RR = 0.88, 95% C!: 0.62-0.95 irespective of type (] 2-29%)

J) cancars, In cohort studies. | he correlation between

Aecoved GMenzoze P <0.001.P=00%, T’ =0

Acceptedt 05 My 2022 vegan and other plant-based dets was comparad using Z-tests, and the rasuits showed
\ e o no dfference. /




Dietary factors
influencing incidence
and recurrence of
commonest cancers

Colo-rectal
Breast

Prostate

Lung

Greece

Source: Globocan 2020

Number of new cases in 2020, both sexes, all ages

Lung
8960 (13.9%)

Colorectum
Other cancers 7 895 (12.2%)
28 041 (43.5%)
Breast
7772 (12%)
Bladder Prostate
5 645 (8.7%) 6217 (9.6%)

Total: 64 530

Number of new cases in 2020, males, all ages
-




Colo-rectal cancer

@)

Globally increase in CRC by 60% by 2030

O 3 leading cause of cancer diagnoses,4h leading cause
cancer death

O Incidence:

O Processed and red meat- inc risk (WHO class I/l
carcinogens) processed meats assoc with reduced
DFS (Zhu; BMJ Open 2013)

O Legumes (beans, peas, lentils)-most legumes esp
soy bens lowest risk of CRC (Medicine 2018; Zhu;
Science reports 2015)

O Every 10g fibre inc in diet reduced risk CRC 10% (Plos
2012) esp wholegrains (Hullings; AmJ Clin Nutrition 2020)

O Recurrence/survival:

O Nut intake (>2 serves/wk tree) dec CRC recurrence
(42%) improved survival (57%) stage Ill CRC (Fedelu; JCO
2018)

O High Fibre (wholegrains) lower CRC specific mortality
(Song: JAMA Oncol 2018)




Breast cancer

ey
Commonest cancer in Greek women (1 in 8; B R E A ST S i "F =

O THE owN Cruciferous veg: broccoli kale,

Incidence: sprouts- sulforafanes -
Obesity 1.5-2x (inc all cause and BC mortality) Carotenoid veg: carrots, pumpkin: @ ;
Diabetes/hyperinsulinaemia (16%) B carotenene :
ETOH (2-3 SD day 14-20%) Flax seeds-:0mega-3s
Saturated fat (20-28%) (EPIC-oxford JNCI 2014) Berries- procyaniding
Red and PM in early adulthood; swapping out Soy foods- isoflavones

for legumes dec risk (Farvid; BMJ 2014)

Dairy milk (Fraser; Int J Epidemiol 2020)
EPIC study update (Nutrients 2021;41 studies)

Low consumption fruit/veg higher risk (HR 1.76) e i ——

oar sk (HR 075090 | 1o e DR. KRISTI FUNK
MediDiet — higher adherence protective effect PM
BC (Clinical nutrition Umbrella review 2023)

Soy consumption associated with reduced

Recurrence: ¥ incidence and mortality from BC (pre and
post menopausal ER +/-) (Boutas et al. In
Excess body fat and wt gain after diagnosis vivo 2022)

inc recurrence, 2"? primary and mortality

(Cochrane database systemic review 2020) B T e

Low fat diemg intervention(<20%) reduced - 10-15g/d for BC survivors (shu etal. JAMA 2009)
death after BC in PMW (WINS RCT study-JCO o , -

2017) LN S i




Metabolic syndrome eg obesity, saturated fat
inc risk (BMC Medicine 2015)

Dairy: >2.5 serves vs <0.5 serve (32% inc PHS) (28%

inc AHS-2) (Chan, Am J Clin Nutr 2001; Orlich, Am J Clin Nut
2022;)

Soy (Isoflavones) and tomato (lycopene)

O AHS 27,900: 4 servings tomato c.f zero 28% red
risk (Fraser, Cancer causes conirol 2022)

O Soy products; intake assoc with red risk of
advanced PC (Applegate; Nutrients 2018)

ASCO GU 2023- CaPSURE study (T1-T3a)PC

O Highest plant consumption 52% lower risk of
progression (median 7.4 years)

O 53% lower risk of recurrence highest vs lowest
intake of PB foods

[ ®

MEN'S HEALTH:

v X

A

PROSTATE HEALTH TIPS

S

QuIT
HEALTHY MOVE MORE SMOKING

PBD index- improved
functional and QOL outcomes
incl sexual function, bladder
and

bowel function

(Loeb et al. JCO 2023)

P




Lung cancer

Leading cancer diagnosis in Greek
men

No. 1 cause of cancer mortality

PB dietary patterns (health % may
reduce lung cancer mortality

( Plant-based dietary patterns and lung cancer
mortality: a perspective cohort study. Food and
function. Zhao et al. 2023)

Improved pre-op nutrition

Following induction chemo/RT in
surgical patients

Reduces severity of post oe.
complications factors incl Vit A/C/E
selenium and zinc to strengthen
antioxidant barrier

omega 3 and protein suppl (improves
QOL, functional status)

}Dief as a factor supporting lung cancer

reatment- a systematic review Nutrients
2023)
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Diet during cancer
freatment?

targets deregulated
metabolic pathways w/t
affecting healthy cells

Doesn’t contribute to
excess wt loss

Optimizes cellular and
immune function

Addresses cancer
related nutritional def
and its complications

NO benefit from western
diets

Chronic caloric restricted
diets most studied

Fasting Mimicking diet
(FMD) around time of
freatment may improve
toxicity

/ Comparison of dietary interventions.

Caloric

Restriction

Intermittent

fasting

Ketogenic diet

Reduction in oxidative stress, inflammation, and growth
factors (i.e. IGF-1 and Ras/MAPK)

Improved insulin sensitivity and glucose tolerance
Decreased leptin levels

Promotes autophagy

Decreased angiogenesis

Associated with improved chemotherapy-associated
side effects

Improved insulin sensitivity and glucose tolerance
Decreased growth factors (i.e. IGF-1 and Ras/MAPK)
Decrease anabolic metabolism (termed differential
stress resistance)

Increased AMPK

Increased ketosis

Decreased inflammation and growth factors (i.e. IGF-1)
Inhibition of tumorigenesis

Utilization of Warburg effect

Selective increased oxidative stress in cancer cells

Dietary Benefits Limitations
ycnuon \
Western diet None Low nutritional density

Associated with prostate, breast,
and colorectal cancer

Associated with chronic diseases

Excessive weight loss
Risk of cachexia

Risk of malnutrition

Excessive weight loss
Risk of cachexia

Risk of malnutrition

Weight loss

Hypoglycemia, nausea, vomiting,
and lethargy

Increase in serum cholesterol

Progressive bone loss

m—

Gray et al. SAGE Open Medicine 2020



The Gut Microbiome

* Digest food
100 trillion microbes

* Produce SCFA A
* Synthesize vitamins A
» Metabolize drugs -~ 3 G #‘
3% human body . : ; ot AL ¥
mass Neutralize toxins \ i

* Maintain gut lining
* Train immune system

1-10X microbes : * Turn genes on and off

human cells

10-100X microbial : 4 ‘ . Obesity
human genes
* Diabetes

* Inflammatory Bowel

largest # microbes — : _
Gl tract Disease

* CANCER

* Eczema

* Allergies
* Asthma

* Depression

THE HUMAN MICROBIOME * Autoimmune disease



Diet-microbiome
interactions and cancer

Sxgescve proteind k Dielary

O Dietary factors- key role in the “health” N\ | i
of the microbiota Cacldincake | N % F 7
O Rapidly and reproducibly alters gut Feaka s
microbiome (Nature 2014) _ M o

O No. 1 determinant of healthy, diverse and
functional gut = no and diversity of plants
in diet (American Gut Project)

O Dietary metabolites -healthful or harmful

k.
O Dietary swap has dramatic influence on ,.
colon cancer risk (American vs African cvD ik /

diet) 2 week swap . m /m\

O Americans on African diet reduced colon = Copnitiva etk
inflammation and biomarkers of cancer risk
and vice versa

(O’Keefe eta. Nature Comm 2015)




Fiber-rich diet

Al Fiber-fermenting bacteria
e e Ruminococcacea
e
Faecalibacterium

SCFA

Butyrate

“Eubiosis” Acetate
Propionat

Goblet cell

1 Mucous

o

O Activatd
iz CD8 cell
2

Immune fitness Q.
u | inflammatory .&oo%oeo‘ AR
cytokines ﬂ.‘.eg'.
Primed APCs
Treg/Th17
balance Courtesy of J McQuade, Lancet
Th1>Th2 Oncology 2019

skewing



4 "\ 2 Microbiome Across Continents, e

ASSOCiation Of a Australia vs Netherlands vs Us:lm:‘ Die;_driveg mi(-:r()bial
» * - eco Ogy un erplns
' 0 . . 100 s <D.0001 5 ST C t‘ bet
Dietary intake directly impacts Mediterranean DI,Et With o i:;(;celrairlr(l)gsunit‘ﬁ(::py
cancer freatment response to Outcomes for Patients ‘- g outcomes and the gut

microbiome

immunotherapy through a dietary Treated With Immune
filoer-gut microbiome mechanism Checkpoint Blockade for
(Spencer; Science 2021) Advanced Melanoma

Rebecca C Simpson et al. Nat Med.
2022 Nov.

Show details o

Laura A Bolte et al. JAMA Oncol.

Adherence to Mediterranean style 2023.

diet associated with improved Free PMC article
response rates and PFS (JAMA
Oncology 2023) Show details

T

Dietary drivers for associations bn
cancer immunotherapy outcomes (B S e s £
and gut microbiome (Nature Med Abstract
2022)

::::::

Importance: Immune checkpoint
blockade (ICB) has improved the

survival of patients with advanced
\ 1 ~~ 1 1 /

Study Details |~ Tabular View = No Results Posted ~ Disclaimer How to Read a Study Record

Study Description

Goto
et sunmary J




Summary take home points

Prevention and tfreatment of
cancer and the PB Diet

O Extensive research supports healthy eating
patterns centered around WPB foods to reduce
cancer risk and cancer recurrence (WCRF/IACR
recommendations)

O Treating the cancer patient with dietary
interventions needs to be tailored-but immune
function optimization (high fibre plant-based
diet) is a key strategy

O Improved survival (screening and freatment)
means we also need to focus on reducing risk of
recurrence and reducing other chronic diseases-
PB diet is a key strategy







O Physicians committee for responsible Medicine (pcrm.org)
O Doctors for nutrition (doctorsfornutrition.org)
O NutritionFacts.org (Dr Michael Gregor)

O pinklotus.com (breast cancer surgeon Dr Kristi Funk)

O Am Institute cancer Research/World cancer Research Fund (AICR/WCRF )

O ACLM and ASLM (American College Lifestyle medicine and Australasian Society
Lifestyle Medicine)

O EAT-Lancet report — Commission on food, planet and health

Dr Despina Handolias

IG: @veganoncologist E: d.handolias@gmail.com



