Innovations in Cancer Etiology Research to Inform Cancer Prevention
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The Problem:
= Cancer is etiologically complex.

= Ftiologic complexity leads to etiologic and phenotypic
heterogeneity.
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The Problem:

Different etiological pathways may lead to the same endpoint.
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The Problem:
Complex, multifactorial traits may require level-specific interventions.
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The Problem: Equally applied interventions only work if everyone is the same.

- ° Goal- Equity In Outcome Not Equality of Intervention



The Problem: Population Transferability and Need for Data Diversity

Example of Prostate Cancer Polygenic Risk Scores

AUCuyukss AUCwmabpcar ORuksB ORwMaDcaP
PRS source PRS ancestry (95% Cl) (95% Cl) (95% Cl) (95% Cl)
0.675 0.538 9.83 1.36
Schumacher European (0.662 — 0.689) > (0.516 — 0.56) (9.60 — 10.06)> (1.01 — 1.70)
. . 0.703 0.579 20.05 3.18
Conti Multi-ancestry (0.694 — 0.713) > (0.558 — 0.601)  (19.75— 20.35)> (2.83 — 3.53)

= EFarly consideration of how and in whom interventions will be applied.
» Ensure data diversity in developing interventions.

= Does not imply group (e.q., race)-specific interventions will be created

contu Sl (0.652—0672) . (0.511 — 0.555) (8.61—0.05) © (1.59 — 2.28)
, - : 0.678 0.527 10.68 1.97
Conti Hispanic (0.668 — 0.688) > (0.505—0.549)  (10.45— 10.92)’(1 62— 2.32)
0.612 0.502 4.09 1.01
PHS46 European (0.598 — 0.627) > (0.48 — 0.524) (3.90 — 4.27) ’(0.66 —1.34)
European + 0.608 0.547 4.58 2.19
PHS46AA African (0.594 — 0.622) > (0.525 — 0.569) (4.38 — 4.77) ’(1 85 — 2.54)
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The Problem: Are we missing associations because they are group-specific?
(e.g., Are there interactions?)
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e
Multisector framework for interventions based on risk and context

Contextual
Fundamental Research

What do we know about the
disease?

What contextual
variables matter?

Where are the
communities of
need?

Which individuals are at risk?

Health Services

What are the
costs and
benefits?

What effective intervention
strategies exist?

How can we
optimize care
delivery?

@olaelaglWlelis@ How do we ensure the intervention
Salelelellgaldeld \vill benefit the relevant community?

«\
s

Rebbeck, 2014



i aSSaSTSTS—S—S—S——
Possible Solutions

= Do not focus on group-specific effects and interactions.
* Develop universal interventions built from data diversity and
an understanding of disparities.

= Conduct large, expensive, long-term studies.
= May always required (e.qg., FDA approval).

" Innovate with novel technology and methods.
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Innovative Solutions: Are novel tools and technologies the answer?
Maybe, but they can create or exacerbate disparities.
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Innovative Solutions: New dimensions of prevention & early detection

Prevention & Early Detection

/\

Population Precision
Stratified Adaptive, Dynamic
! ! !
One size Baseline Stratification: Dynamic Response to
fits most Exposure, Family History, Changes Over Time &
l Biology, Genetics Knowledge Updates

Tailoring: Access, Cost, Culture, Knowledge, Preference, Trust
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Collins et al. 2004, Rebbeck et al. 2018



Innovative Solutions: Target Trial Emulation

Goal: Analyze observational data to emulate a hypothetical pragmatic trial

Target
Trial Protocol

Eligibility,
randomization,

follow-up, contrasts,

analysis

L

Obtain & curate
observational data

Participant
inclusion/exclusion, “time
zero” definition, data at
baseline, post-baseline
confounders

Apply trial criteria
to observational
data

Establish “time zero”,
compare against usual
care (not placebo),
pragmatic design (e.g.,
no blinding)

Analysis

Causal inference
analytics and metrics to
emulate target trial, bias

control

Hernan et al,, 2016, Dickerman et al,, 2020
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