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Population-wide approaches for prevention
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Cancer Genes vs. Environmental Risk
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Genes (G) AND the Environment (E)

Environmental factors may be
even more important for those
with higher susceptibility

Genes that have been
discovered using

family studies

are important for people
without a family history
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Modifiable risk factors are important for individuals with
higher underlying susceptibility

Even when there is no effect modification between physical
activity and BC risk on the multiplicative scale
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And YET, what happens when risk is

communhnicated and attributed?
o g—
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All cancers combined, single risk factors when we are
exposed to many at the same time , focus on individual risk
mc%dification
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We know that
cancer is
related to

whether you
smoke and
your diet

But | don’t
smoke and | eat
well, what about

the
environment?




Key Challenges

1) Overall cancer attribution clouds the
heterogeneity across cancers in causes
e.g., World Health Organization estimates 25% of
cancers of the trachea, bronchus and lung, as well as

63% of mesothelioma, are attributed to occupational
environmental exposures

2) Attribution is also very much related to how
well we can measure things

e.g., Smoking is much easier to measure (e.g. can be
qgueried by questionnaire) than environmental and
chemical exposures (which often require expensive
assays using biospecimens)




U.S. Cancer Incidence Trends

Overall Cancer Incidence Trends from 1975-2015
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The Case of Breast Cancer

1) Most common cancer
globally in women

2) Breast cancerrisk is

iIncreased during key

windows of susceptibility
(WOS)
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Dioxins
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When we look at studies specific to
Windows of Susceptibility (WOS) data are
much more consistent
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Windows of Susceptibility (WOS)

Birth Year >
Cohort 1945| 1950| 1955| 1960| 1965 1970| 1975| 1980| 1985| 1990| 1995| 2000| 2005

Active DDT use
White boxes below give age at 1st exposure

Ages 14 - 25
Ages 3-13
Breast Cancer before age 50
Before Age 3 OR=5.42 (95% CI: 1.71, 17.19)
and in utero

Cohn BA, Cirillo PM, Terry MB JNCI 2019
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Studies of Environmental Exposures and Breast Cancer in Enriched Cohorts based
on Family history (Type 1), Early onset breast cancer (Type 2), or GXE (Type 3)

68 pubs in 36 unique studies.

Only 5.5% (2/36) Type 1
Only 11% (4/36) Type 2

Over 70% of the pubs from these
6 enriched studies were positive
Type 1: 7/9 pubs
Type 2: 6/8 pubs

Over 70% of Type 3 publications were
positive in subgroups of

women with greater genetic
susceptibility

Variants in carcinogen metabolism,
DNA repair, oxidative stress, cellular
apoptosis

and tumor suppressor genes
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Key Considerations:

1) Most cancer happens in older adults

2) Population-based studies will therefore
include more individuals whose risk of
cancer Is based on exposures as well
as endogenous related aging
processes

3) Enriched cohorts have individuals at
much higher absolute risk to increase
statistical power for testing GXE —
robust design for testing GXE




Why enriched cohorts based on family history may
shed light on environmental exposures
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PAH as an Example of why Targeted Approaches
can inform Population-wide Health
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PAH-DNA Adducts and Breast Cancer Risk in a

Population-Based Study
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Example of GXE: Increase in breast cancer risk from PAH

by absolute risk of breast cancer, New York site of BCFR

Odds Ratio
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Do you think that

chemicals in the

environment can
increase my breast
cancer risk?

ﬁ ' Walker DAH and Terry MB. Is it ‘cancer prevention' or
GLD LoLomnis UNIERSTY - rrigk reduction’? #Wordsmatter.
Cancer Causes Control 2021 32(9):919-922.



Summary and Implications
1) NotGorE, butG &E

2) Need to consider the impact of underlying susceptibility,
particularly for common exposures

3) In the case of environmental exposures and breast
cancer

a) For all windows of susceptibility, studies suggest
stronger and more consistent associations than
outside of WOS

b) For higher risk individuals, studies suggest
stronger and more consistent associations than
cohorts of average risk

4) Just like with genes, results from enriched cohorts still
relevant to those without a family history
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