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The Problem:
 Cancer is etiologically complex.

 Etiologic complexity leads to etiologic and phenotypic 
heterogeneity.
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Mode and timing of interventions may vary.
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Lynch and Rebbeck 2013

The Problem: 
Complex, multifactorial traits may require level-specific interventions.

Interception

Chemoprevention Screening, 
Early Detection

Neighborhood 
Interventions

Policy and 
Health Care

Levels of Translation, Implementation, and Evaluation



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

Kim et al. In Press.

Poorer Classification Bias>Null

 Early consideration of how and in whom interventions will be applied.
 Ensure data diversity in developing interventions.
 Does not imply group (e.g., race)-specific interventions will be created.



Giner-Sorolla 2018

The Problem: Are we missing associations because they are group-specific? 
(e.g., Are there interactions?)
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Cancers Prevented, 
Lives Saved

What do we know about the 
disease?

What effective intervention 
strategies exist?

Which individuals are at risk?

Fundamental Research

How do we ensure the intervention 
will benefit the relevant community?  

Community
Engagement

Rebbeck, 2014

Multisector framework for interventions based on risk and context

What contextual 
variables matter?

Where are the 
communities of 

need? 

Contextual

What are the 
costs and 
benefits?

How can we 
optimize care 

delivery?

Health Services



 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.g., FDA approval).

 Innovate with novel technology and methods.

Possible Solutions



Innovative Solutions: Are novel tools and technologies the answer?
Maybe, but they can create or exacerbate disparities.

 Early consideration of how and in whom interventions will be applied.
 Ensure data diversity in developing interventions.
 Does not imply group (e.g., race)-specific interventions will be created.



Prevention & Early Detection

Innovative Solutions: New dimensions of prevention & early detection

PrecisionPopulation

One size 
fits most

Adaptive, DynamicStratified

Baseline Stratification: 
Exposure, Family History, 

Biology, Genetics

Dynamic Response to 
Changes Over Time & 
Knowledge Updates

Collins et al. 2004, Rebbeck et al. 2018

Tailoring: Access, Cost, Culture, Knowledge, Preference, Trust



Innovative Solutions: Target Trial Emulation
Goal: Analyze observational data to emulate a hypothetical pragmatic trial

Hernán et al., 2016, Dickerman et al., 2020

Target 
Trial Protocol

Eligibility, 
randomization, 

follow-up, contrasts, 
analysis 

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



Thank You!

Thanks to:
R01-CA085074, P50-CA105641, P60-MD006900, U01-CA184374, P20-CA233255, R01-CA259200, 

D43CA260640, R01CA207365, AACR Landon Foundation; Fulbright Program. 


	Slide Number 1
	The Problem:
	The Problem:
	Lynch and Rebbeck 2013
	The Problem: Equally applied interventions only work if everyone is the same.
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Innovative Solutions: Are novel tools and technologies the answer?�Maybe, but they can create or exacerbate disparities.
	Slide Number 11
	Slide Number 12
	Slide Number 13

