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Risk of not achieving 
research goals.

Benefits to individual 
participants.

Returning results: What’s the debate?

• Goal of research enterprise is to produce new knowledge for the collective good
• Higher resource costs to return results (distract from research goals)



A shift in the ethical principles
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An evolution in policy

Bookman et al (2006) Am J Hum Genet; Fabsitz et al (2010) Circ Cardiovasc Genet; Wolf et al. (2008) J Law Med Ethics; Wolf et al (2012) Genet Med; Presidential Commission for the Study of Bioethical Issues (2013); Green et al
(2013) Genet Med; Jarvik et al (2014) Am J Hum Genet; Bombard et al (2020) Am J Hum Genet; GA4GH POL 007 v1.0: June 24 2021; Lewis et al (2021) Genome Med; Thorogood et al (2019) Eur J Hum Genet

Many IRBs require consent 
form to state that 
participants will not be 
given their individual 
results. 

Pre-2006

NHLBI recommends return 
of individual results 
associated with significant 
disease risk, important health 
or reproductive implications, 
and proven therapies or 
preventive interventions. 

2006

NHLBI recommendations 
updated; other NIH-
supported research groups 
publish consensus 
recommendations which 
support returning 
individual research 
results. 

2008-2012

ACMG recommends return 
of medically actionable 
secondary findings in 
context of clinical 
exome/genome sequencing.

2013

Presidential Commission on 
Bioethics publishes report 
on ethical management of 
secondary/incidental 
findings, including in 
research contexts. 

2013

Consensus statement from 
CSER/eMERGE recommend 
researchers offer results that 
are valid, medically 
important, and actionable if 
found during course of 
analysis.

2014

National Academies of 
Science, Engineering and 
Medicine recommends 
researchers should return 
results of high potential 
value to participants where 
feasible, if generated from 
labs with appropriate quality 
management systems.

2018

ASHG statement 
recommends recontacting 
research participants with 
updated results and supports 
initial return of results.

2020

GA4GH statement supports 
return of actionable 
research results.

2021



Current policy

Initial return of results
• Statements from NAS and GA4GH support return 

of individual research results.

• Policies highlight importance of a clear protocol 
for return of results, informed consent, 
incorporation of participant preferences, validation 
of research results, and access to appropriate 
expertise and resources for return of results.

Recontact with updates over time
• ASHG strongly recommends recontacting 

participants to offer updated results related to the 
phenotype under study/results expected to affect 
medical management, if participant has 
consented to return of results, can be identified, 
and study has active funding.

• No responsibility to scan for changes in variant 
interpretation.



The spectrum of actionability

Goddard et al (2022) Annu Rev Genom Hum Genet

Pathogenic FBN1 
variant for Marfan 
syndrome

Carrier status for 
autosomal recessive 
phenylketonuria



Mighton et al (2020) Eur J Hum Genet

Widening the lens of actionability: A matter of perspective

Patient/ParticipantClinician

Berg et al (2016) Genet Med; Webber et al (2018) 
Hum Mut; Hunter et al (2016) Genet Med

Scientist/Analyst

Future 
actionability

Pharmacogenomics
Information 
management
e.g., EHR documentation

Immediate 
actionability

Clinical actions
Reproductive planning
Lifestyle changes
Patient counseling

Sebastian et al (2021) Eur J Hum Genet; Mackley et al (2017) 
Genet Med; Lerner et al (2017) Genet Med; Delanne et al 
(2019) Eur J Med Genet

ClinGen Semiquantitative 
Framework

Severity of disease
Likelihood of disease

Efficacy of intervention
Nature of intervention

Level of evidence



Operationalizing Actionability



Enabling Actionability

Rasmussen-Torvik et al (2014) Clin Pharm Therap Abul-Husn et al (2021) Genom Med

Kodida* Reble* et al  Under review

Protocol: Shickh et al. (2019) BMJ OpenClinicaltrials.gov identifier: NCT03597165PI: Dr. Yvonne Bombard



Informed consent or cognitive overload?



Digital Tools: Quality & Efficiency 

A systematic review found most digital genomic tools have a 
favourable effect on patient outcomes & efficiencies.

Lee, Shickh et al (2022) J Med Genet



Salma Shickh et al (2021) Genet Med

Digital tools for RoR



Adapted from Popejoy & Fullerton (2016) Nature and 
Fatumo et al. (2022) Nature 

Equity Considerations



Summary

There is increasing 
impetus to return 

actionable genomic 
results from research.

“Actionability” is 
operationalized & 

conceptualized 
differently by different 

stakeholders.

Clinical follow-up for 
participants with 

actionable results is 
a key issue.

Equity must be 
prioritized so that 

existing disparities are 
not exacerbated. 

Digital tools could 
support consent, return 
of results, and recontact 

with updates.
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