Food Prevent Cancer?
~Magic bullets vs. dietary patterns
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Cancer is a multi-step process which may take years or decades

Anti-initiation sirategies
= Alter carcinogen metabolism
= Enhance carcinogen detoxification
/ = Scavenge electrophiles and reactive oxygen species
Normal = Enhance DNA repair

cell
Inmapnn {DNA Promation (increased
damaging agents) cell proliteration)

.'here does the evidence on diet
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Anti-promotion and progression strategies
* Scavenge reactive 0xygen species

Progression (addifional
umem alterations)

ind cancer in humans come from?
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» Alter gene expression

» Decrease infiammation cells

« Suppress proliferation

* Induce differentiation % @
+ Encourage apoploss

+ Enhance immunity

* Discourage angiogenesis P. Greenwald, BMJ, 2002

Diet may play a role in stopping — or promoting growth of tumors
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ological study: regional fresh green
fables intake and colon caneer rates in™
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Data from Bingham, et al 1979

| The Lancet - Saturday 28 November 1981
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| DIETARY VITAMIN A AND RISK OF CANCER
IN THE WESTERN ELECTRIC STUDY

RicHarn B SHEKELLE MARK LEPFER
SHUGUEY Liv CAROL MALIZA
WILLAM J. RAYMOR, R ARTHUR H. Rossor

Depairtmeents of Preventive Medicine and of Mediine, Rush-
Prasbyrerian-5i Liske"s Modical Center, Chicags, Hinais 1154

Intake of dictary provitamin A (carctene)
was inversely related to the 19-year inci-
dence of lung cancer in a prospective epidemiological study of
1954 middle-aged men. The relative risks of lung cancer in
the first (lowest) to fourth quartiles of the distribution of
carotene intake were respectively, 7-0,5-5,3+0, and 1-0 for
allmen in the study, and 81, 5+ 6, 3-9, and | - 0 for men who
had smoked cigarettes for 30 or more years. Intake of

Proportion.of Cancer Deaths
ibuted to Various Factors, .«

Percent of all cancer deaths

Beste ate Range
35 10-70
30 25-40
1-?

_:_ ‘ﬁ'roductive/sexual 7 1-13
—behavior
Qccupation 4 2-8

<4%: alcohol, geophysical factors, pollution, medicine and
medicinal procedures, food additives, industrial products

Doll & Peto, 1981, updated 1992

mmary of Case-Control Studies of

# of T Vrisk
studies (% of studies)

30 93%
13 85%
19 79%
Breast 12 67%
Prostate 6 17%
All 78%

WCREF, 1997

Increased
confidence in
causal
association

Ecological
Case-control
Prospective cohort
Randomized, controlled trial (RCT)
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Intervention

Control group

All study designs provide valuable information, and have limitations

Ctivity, obesity and cancer risk

Obesity Cancer



Obesity and cancer mortality in women

ationships between diet;physical =
vity, obesity and cancer risk
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Calle et al., New England Journal of Medicine, 2003

LBREductionism: “The scientific approach aimed at
entifying the molecules involved in biological
vents and examining them in their purified
form or in simple systems” (Zeisel, SH, et al ]
Nutr 2001)

ndomized, controlled trials of of dietary
pplements for.cancer prevention

Food Sources Compound
its, sweet potatoes, W|_nter squash, BaTa 2o ratene
0, cantaloupe, pumpkin
Us fruits and juices, broccoli, green
pPers, tomatoes, strawberries, leafy green | Vitamin C

Tomatoes, watermelons, pink grapefruit,
apricots

Green leafy vegetables, broccoli, beets,
= n . beans Folate
-Modify only constituent/s of interest

-Easy to administer, assess compliance

-Public is likely to accept ‘prescription’ rather than ‘proscription’




e

opherol, beta-carotene (ATBC) trials-

2 of the world’s highest rates of esophageal and gastric cancer udy design:
fonutrient deficient population 50 mg vitamin E, 20 mg B-carotene or

29,584, randomized to one of the following interventions: - both vs placebo
= Length of follow-up: 5-8 years

Participants: 29,133 male smokers aged

: 50-69
Results: Significantly lower total mortality, cancer mortality, . i
stomach cancer mortality with B-carotene, vitamin E Primary outcome: Lung cancer

and selenium Secondary outcomes: Other cancers

B-carotene (15 mg), vitamin E (30 mg), Selenium (50 ug)

ATBC Cancer Prevention Study

Group, NEJM 1994
Blot, W. JNCI, 1993

e
Results: Cumulative incidence of lung cancer among those

ed B-carotene supplements vs thosewho did note ; _ Oteﬁé Interventlon T[ |a|S

o Lung
Size Dose Cancer

29,133 M 20mg/d  16% 7 |
18,314 MW 30mg/d 36% T
22,071 M 50 mg/2d no dif
39,876 W 50 mg/2d no dif

smokers

ATBC Cancer Prevention Study
Group, NEJM 1994

4
pfavorable results from B-carotene trials??

*Nutritional vs pharmacological

hoice of study population
General population vs high risk (older smokers)

Type of administration of antioxidants
Alone vs with others

Wrong nutrient?




——
jonal Prevention of Cancer (NPC)...

3nium Trial

patients with history of basal cell or
amous cell skin cancer

ticipants lived in U.S. counties with low soil
levels

00 micrograms selenium X 10 years
esults:
Primary outcome=skin cancer - no effect

Secondary outcomes:
39% lower total cancer incidence
65% lower prostate cancer incidence

Clark, L., et al, JAMA 1996

.
and Vitamin E Cancer Prevention...
PELECT) -

00 men aged 50+ (AA) or 55+ (white)
indomized to Se, E, both or placebo
00 g selenium (Z-selenomethionine)

00 IU/day vitamin E
Primary outcome=prostate cancer

Lippman S, JAMA 2009
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Vitamins get 'F' in cancer prevention
poissact 1 33 mge | Comments O} 88 | Ascommend & 14 st | S | Print | Ragessts & Parmissions | ICTC0
By Liz Srabo, USA TODAY

ANIGBIIA of FBCONt SIS — including two
papers pudlished today — has sunk e
netion ihat indhadual vitamin supplements
prevent cancer

With 50 many earier sudies suggessng
1hat pesaple can eat el way ta langer ives.
wpitels acknowlirage Ml heir lates!
findings may leave peopte confused and
wven fusbsted

= Which shadies shousd we listen 167
BETTER LIFE: More &0 Supplemsnts and altamaties madicing

“Alot of pecple are locking at this and asking. What
happened? * says Lor Minasian, whose study in loday's
JOUrAA! of e AMBNCan LIBWCal ASSOCIatan Tound Thal taking
“atamin € or selenium does notward of cancer.

No Vitamin E

Vitamin E

Incidence 'of Prosta

3 4

Years of Follow-Up
Heinonen et al, INCI 90:440, 1998

o Effect of Selenium or Vitamin E on

i

S 3 4 Y
Ve sfer Rendomizalion
Lippman, S. M. et al. JAMA 2009;301:39-51

Do Antioxidant Supplements Lower the Risk of Cancer.or
Polyps (RCTs)
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Summary courtesy of Alan Kristal




Ttalicized - from WHI

*New RCT — “VITAL" of 2,000 IU vitamin D: Cancer, Heart
Disease and stroke http://www.vitalstudy.org/

CHEMOPREVENTION OF LUNG
CANCER: The Rise and Demise
of Beta-Carotene

*00d synergy: “Additive or more than additive
Influences of foods and food constituents on

“health” (Jacobs DR, AJCN, 2003)

ndomized controlled trials have

High risk of false negative results
Wrong dose, formulation, timing?
Study population not susceptible

" Expensive
Can take several years

Limited in the number of questions that can be
answered

May not be a ‘gold standard’ for all questions

Tomato/Lycopene and Prostate Cancer:
mary of Prospective Studies.

—ohi Mills, 1988
= Hsing, 1990
—pa Giovannucci, 1995

PAR] /\/__f 1997

Schuurman, 1998

Cerhan, 1998

Gann, 1999

Giovannucci, 2002

Wu, 2004

Od ietary-based

Etminan et al., 2004



Prostate carcinogenesis in N-methyl-N-
itrosourea (NMU)-testosterone-treated rats fed

HR (tomato vs lycopene) = 0.74
95% CI = 0.59-0.93

Percentage of Rats Alive

B-carotene

~y-carotene Age in Weeks

-Ascorbic acid

= ’ - The duration of prostate cancer-free survival was greater for the rats
-Quercitin 4 ' fed tomato powder than for the rats fed either purified lycopene or
-Naringenin control diets.

-Glucosinolate

Slide: Peter Gann

ystematic review of the literature

VEGETABLES," FRUITS," PULSES (LEGUMES), NUTS, SEEDS, HERBS, SPICES,
AND THE RISK OF CANCER

"~ “Food synergy”

ure of apples, blueberries, grapes, oranges on
antioxidant activity

10

i of

DECREASES NISK INCREASES RISK
o}

Marsstardhy vegetables’  Mouth, pharpes, largme
Oerophagun

miscture
=3¢ Red delicious

FIGURET Dose-response of antioxidant activity of orange, apple,
grape, biuebery and 4-way combination.

Liu, R. J Nutr 2004

T
Ecologic evidence relating colon cancer
idence to per capita meat consumption, =+
women 1975

New Zealand
L

Norway  .Israel @West Germany
(U °

Jamaica Iceland
Japan @ VYugoslavia Poland East Germany

[
Nigeria

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

Per capita daily meat consumption in grams

Armstrong & Doll, Int J Cancer 1975
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USA
-=China
RELED

- India

Slide: Larry Kushi

Test for heterogenaity.

= 4.86: pvalue = 0.99; F= 0%

Red Meat Intake and Colorectal Cancer
tudies (Larsson & Wolk, Int J Cancer, 2006)

Study Relative risk (85% CI) Red meat
Bostick ef al, 1994" 1.04 (0.62-1.76) —_—
Kato ef al, 1997 1.23 (0.66-2.22) I e
Chen ef af, 1998™ 197 (0.68-2.02) —_—
Hsing ef af, 19987 1.90 (0.90-4.30) -T—
Singh ef al, 1990% 141 (0.90-2.21) i
Petinen of al, 1309 1.10 (0.76-1.70) —
Jandnen af al, 200" 1.50 (0.77-2.94) —
Tiemersma of ai, 2002 1,60 (0.90-2.90) 4
Flood af al, 2003" 1.10 (0.83-1.45) —_-T—
Wai ot ai, 2004"* 1.21 (0.72-2.03) ——
Wei of ai, 2004°* 1.24 (0.76-1.96) —t
English ef al, 2004™ 1.40 (1.00-1.90) —il—
Larsson af at, 2005° 1.32 (1.03-1.68) ——
Chao ef af, 2005° 1.36 (0.93-2.00) —a—
Norat ef al, 2005 1.35 (0.96-1.88) -

]
Summary estimate 1.28 (1.15-1.42) <

L

06 115 25 45

Relative risk (85% CI)

| Summary. ofithe evidence for foods and cancer

o h e
: holic
drinks

Thicker arrow: “Convincing”

Higher risk

Lower risk

Thinner arrow: “Probable”

Summarized from WCRF report

* Includes sub-types of vegetables www.dietandcancerreport.org

ey

O JAPAN, Miyagi

1963-67 1967-71 1978-82 1983-87 1988-92 1993-97
Slide: Larry Kushi

Red & Processed meats and cancer:
Biologic:mechanisms

- ®Carcinogens or their precursors
®Pro-oxidants in meat

=Animal fat (saturated) in meat

Diet patterns



" Diet patterns: actual food
& consumed in a given period (e.g.
day or longer). A measure of the
totality of diet composition

Evolution of ‘diet patterns’ hypothesis.in the
y Approaches to Stop Hypertension Study™

Vegetarians, indigenous populations _  opservation
(1960's, 70's)

Hypotheses:

Potassium

Magnesium Multiple RCTs of
<—— individual nutrients,

Calcium | with modest effects

= \ (1980's, 90s)

Fat

Test overall pattern,
emulating original
populations (using
contemporary foods

DASH — Dietary Patterns feeding study <—

-

and Intervention-Periods

Randomization
1
’,' Control
1
+

Fruit / Vegetable

Diet

:Contro} F&V, Low fat milk, low fat

;3wks ! 8weeks—»;

Run-in Intervention

Sopny

consider diet patterns?

how people really eat

LBFood components are highly correlated

Capture additive & interactive effects of
nutrients

Guidelines recommendation multiple behaviors

2100 kcal/d Control Fruit/Vegetable| Combination
Fat, % 37 37 27
Sat. Fat, % 16 16 6
Protein, % 15 i 18
CHO, % 48 48 55
Fiber, g 9 31 31
| Potassium, mg 1700 4700 4700
|Magnesium, mg 165 500 500
Calcium, mg 450 450 1240
Sodium, g 3-35

“Typical . “High fruits and “Combination diet”
American vegetables” (aka “DASH diet”)

Sacks, AJE 1995; Appel NEJM, 1997

T
| Weekly Blood Pressure During Intervention Feeding
—o-CONTROL

COMBINATION

DIASTOLIC

Appel, NEIM,
1997




zan we apply this same approach to
P evaluate the impact of diet patterns
in cancer prevention?

S
.

: WHI low fat diet and breast a—

ary prevention trial
m 1993 — 2005

LBGoal of diet instruction: 20% fat, at least 5 servings of
fUits & vegs and 6 servings of grains per day.
»Control group not instructed on dietary change
Year 6 difference between intervention and control:

8% percent lower total fat intake
1.1 more servings of fruit and vegetables/day
.4 more serving of grains
0.8 kg more weight loss

Prentice RL, JAMA, 2006

aluate diet patterns using diet
jestionnaires from large observational

‘datasets ...

= .
.

ention studies in.cancer

ollow a research diet

WHI results for-low fat diet pattern and breast cancer risk

Figura 2. Kaplan-Meier Estimates of the Cumulativi Hazard for Invasive Breast Cancer
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Prentice, JAMA 2006

X *Often based on dietary guidelines, or other
proposed ideal patterns

Allows for evaluation of simultaneous
adherence to a set of recommendations

10
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——— .
Mediterranean diet score

AIcohoI

Trichopolou, et al 2003

ess healthy diet patterns

Slide modified from - Pete Campbell

Relative Risk of All Cancer Mortality by

ealthy. Diet Pattern Scores

Trichopolou 2003
Mitrou 2007 M
Mitrou 2007 W
Knoops 2004
Mai 2005

Kalzua 2007
Seymour 2003
Van Dam 2008
Kant 2000

Huijbregts 1997

Relative Risk

Fe%lthy diet patterns_

High
scores

Slide modified from - Pete Campbell

Relative Risk of All Cancer Mortality by

Trichopolou 2003
~ Mitrou 2007 M

Mitrou 2007 W

Knoops 2004

1
Relative Risk

dief Bétterns promote healthy weight

Wolongevicz, et al Br J Nutr, 2010
Manios, PH Nutrition, 2010

Dugee, Asia Pacific J Clin Nutr, 2009
Woo, et al Eur J Clin Nutr 2008
Murtagh, JADA, 2007

Newby, AJCN, 2003

Quatramoni, et al JADA, 2002

11



Foods: evidence consistent for certain food groups in
cancer prevention, especially limiting red & processed
meat

Diet patterns appear to be more strongly related to
lower cancer risk

N

esearch Department

LBEargest source of private, not for profit cancer
esearch funds in US
Extramural grants (44 Nobel Laureats funded)
Epidemiology Research
Surveillance and Health Policy Research
Behavioral Research
Statistics and Evaluation

o~ i

ACS 2006 Nutrition and Physical Activity Guidelines

FSvgs variety of vegetables and fruits/day
mit red and processed meats
hoose whole grains over refined grains and sugars

=Choose foods and beverages in amounts for healthy weight

f you drink alcoholic beverages, limit consumption (<2/d men, <1/d
women)

A

American Cancer Society
National Home Offige =
Atlanta, GA

Mission: “Dedicated to eliminating cancer as a major
health problem by preventing cancer, saving lives and
diminishing suffering from cancer through research,

education, advocacy, and service.” e
Y Society*

http://CAonline.AmCancerSoc.org - Sept/Oct 2006 Kushi, et al

Change in prevalence of healthy behaviors
8 years — U.S. men and women aged™
40-74, NHANES (%)

| e —

=30 kgm [28% |3

e R
B
-

26
Fruit/Veg = 5/d 26

Alcohol — mod.
8

5 Healthy habits 15

King, D, et al, Am J Med, 2009

12



This m?&h’(*seem like old'fashioned advice

(but, recommendations have evolved...)

ACS 2006 Nutrition and Physical Activity Guidelines

—

in a healthy weight throughout life

sume a healthy diet, with an emphasis on plant sources
+ svgs variety of vegetables and fruits/day
imit red and processed meats
Choose whole grains over refined grains and sugars
=Choose foods and beverages in amounts for healthy weight

f you drink alcoholic beverages, limit consumption (<2/d men, <1/d
women)

Communities:

Facilitate healthy nutrition, physical activity, and maintenance
of a healthy weight at the population level

America
Cancer
Y Society*
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