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ClinGen Actionability Working Group: 
Provide a transparent and systematic evidence base for 

prioritizing genes based on their clinical actionability.



AWG: Actionability Working Group

Goals:

1. Develop rigorous and standardized procedures for categorically 
defining “clinical actionability”; a concept that includes a known ability 
to intervene and thereby avert a poor outcome due to a previously 
unsuspected high risk of disease.

2. Nominate genes and diseases to score for “clinical actionability.”

3. Produce evidence-based reports and semi-quantitative metric scores 
using a standardized method for nominated gene disease pairs.

4. Make these reports and actionability scores publicly available to aid 
broad efforts for prioritizing those human genes with the greatest 
relevance for clinical intervention.

The overarching goal of the AWG is to identify those human genes 
that, when significantly altered, confer a high risk of serious disease 

that could be prevented or mitigated if the risk were known.



Structure of the AWG

Adult AWG: Adult-focused clinical actionability

Pediatric AWG: Pediatric-focused clinical actionability

Both AWGs are supported by the Knowledge Synthesis 
Team (KST) that generates actionability summary 
reports for scoring



Clinical Context

• A person with an incidental or secondary 
finding identified via genome-scale 
sequencing

• Adults: Adult AWG
• Children and adolescents: Pediatric AWG

• Not previously diagnosed with the genetic 
disorder

• May have signs or symptoms of the genetic 
condition

We do not currently consider the context of population-wide screening or the diagnostic setting.



Clinical Actionability
• Well-established, clinically prescribed 

interventions
• Interventions specific to the genetic 

disorder
• Lead to disease prevention or delayed 

onset, lowered clinical burden, or 
improved clinical outcomes

• Do not current consider factors such as 
personal utility, reproductive decision-
making, and ending the diagnostic 
odyssey
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Clinical Actionability

• Patient management
• Surveillance
• Circumstances to avoid



Examples of Clinical Actionability
• Familial thoracic aortic aneurysms and dissections

• Increased risk of dilation and/or dissection of 
the thoracic aorta
• Recommendations:
• Frequent aortic imaging to detect and track 

aortic enlargement to guide aortic repair
• Beta blockers to slow aortic dilation

• Malignant hyperthermia susceptibility
• Increased risk of uncontrolled skeletal muscle 

hypermetabolism after exposure to certain 
volatile anesthetics
• Recommendation:
• Avoidance of triggering anesthetics



Timing of 
Interventions 
in Pediatrics

• Interventions recommended to be 
initiated during the pediatric period 
that may prevent outcomes during:
• Infancy, childhood, or 

adolescence
• Adulthood



AWG Actionability Framework

Step 1: Generate summary report
• 1a. Identify gene-condition pair
• 1b. Rapid rule-out process
• 1c. KST drafts report

Step 2: AWG generates scores using 
semi-quantitative metric

Step 3: AWG makes assertion of 
actionability



Step 1a:
Select Gene-

Disorder Pairs

• Pairs
• Single gene and disorder (e.g., APC and 

familial adenomatous polyposis)
• Bundles of genes associated with the 

same disorder (e.g., MLH1, MSH2, 
MSH6, and PMS2 and Lynch syndrome)

• Started with genes recommended by ACMG 
for return as secondary findings (e.g., 
ACMG56 and ACMG v2.0 SF)
• Additional pairs have been nominated by 

AWG members and non-AWG stakeholders



Step 1b:
Rapid Rule-Out 

Assessment

The rapid rule-out step quickly rules out 
any gene-disorder pair that does not meet 
3 criteria:

1. Actionability: Is the result actionable 
in an undiagnosed adult?

2. Penetrance: Is there a pathogenic 
variant with at least moderate 
penetrance (≥40%)?

3. Burden of disease: Is this an 
important health problem?



Example: Brudaga Syndrome







Step 1c:
KST Generates 

Summary 
Report

The summary report documents the 
available evidence related to actionability:

• Structured protocol to make search for 
evidence standardized and reproducible 
across curators
• Evidence search is limited in scope to 

make the process feasible:
• Included: Clinical practice guidelines, 

systematic reviews, meta-analyses, OMIM, 
GeneReviews, OrphaNet, and Clinical Utility 
Gene Cards
• Not included: Narrative reviews and primary 

literature



Step 1c:
KST Generates 

Summary 
Report

All evidence is tiered base on quality:

Tier 1: Systematic review, meta-analysis, or 
practice guideline based on systematic 
review
Tier 2: Practice guideline or expert 
consensus
Tier 3: Non-systematic evidence review (e.g., 
GeneReview) with primary literature cited
Tier 4: Non-systematic review of evidence 
(e.g., GeneReview) with no citations
Tier 5: Non-systematically identified source



Step 1c:
KST Generates 

Summary 
Report

Abstract data from the highest tiered sources 
available for 5 domains associated with 
clinical actionability:

1. Nature of the genetic disorder: Prevalence, 
clinical features, natural history
2. Actionability: Patient management, 
surveillance, and circumstances to avoid
3. Likelihood: Prevalence of genetic variants, 
penetrance/relative risk, variable expressivity
4. Nature of the intervention: risk and 
burden
5. Chance to escape clinical detection prior to 
harm in the clinical setting



Step 2:
AWG 

Generate 
Scores

SEVERITY 3 = Sudden death 
2 = Death or major morbidity
1 = Modest morbidity 
0 = Minimal or no morbidity

LIKELIHOOD 3 = > 40% chance
2 = 5-39% chance
1 = 1-4% chance
0 = < 1% chance

A = Substantial evidence (Tier 1)
B = Moderate evidence (Tier 2)
C = Minimal evidence (Tier 3 or 4)
D = Poor evidence, or missing
E = Expert contributions (Tier 5)EFFECTIVENESS 3 = Highly effective 

2 = Moderately effective
1 = Minimally effective
0 = Controversial/unknown

effectiveness
IN = Ineffective*

NATURE OF
INTERVENTION

3 = Low risk, medically acceptable, and low intensity
2 = Moderate risk, moderately acceptable or intensive
1 = Greater risk, less acceptable and substantial
0 = High risk, poorly acceptable, or intensive
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Scoring Process

The consensus score is 
the majority, but the 
individual final scores 

don’t have to agree

Consensus 
Score

Preliminary 
Score Discussion Final

Score



Things We Consider During Scoring

üSubgroups may be scored separately if they are known to differ across 
actionability domains, which may be defined by:
• Gene: BRCA1 and BRCA2 scored separately due to varying 

penetrance
• Sex: Hemophilia, an X-linked disorder, scored separately for males 

and females due to differences in severity
• Zygosity: Heterozygosity and homozygosity were scored separately 

for familial hypercholesterolemia due to differences in interventions 
and severity



Things We Consider During Scoring

üData on effectiveness of an intervention can be extrapolated from a similar 
condition when there is a lack of data for the condition being scored
• The effectiveness score will reflect the intervention’s effectiveness, but 

evidence score should be downgraded by a letter
• Example:
• Effectiveness of aortic surveillance in Marfan syndrome was scored as “3B” 

based on available evidence
• No evidence for this intervention in Loeys-Dietz syndrome, so score was 

extrapolated from Marfan syndrome with the evidence score downgraded 
for a score of “3C”
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Things We Consider During Scoring

üScorers can choose to override the available evidence and give it a 
higher score based on their expert opinion
• E.g., FAP was given a score of 3A for likelihood based on expert 

opinion of the AWG when the evidence level in the summary report 
indicated a score of 3C
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Things We Consider During Scoring

üWhen scoring effectiveness of a surveillance intervention, the 
effectiveness considered is not based on the surveillance mechanism to 
detect the outcome, but for the timely implementation of downstream 
treatments to reduce morbidity and mortality
• E.g., for mammography, effectiveness is not based on the ability of 

mammography to detect a tumor in the breast (proximal 
effectiveness), but the effectiveness of mammography programs to 
reduce morbidity and mortality by allowing for earlier detection and 
treatment of breast cancer (distal effectiveness)
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Step 2:
AWG 

Generates 
Scores

• 4 scores
• Severity: 0-3
• Likelihood: 0-3
• Effectiveness: 0-3
• Nature of the intervention: 0-3

• Total scores: 0-12



Step 3:
AWG 

Makes an 
Assertion

Assertion Total Score Other Rules
Definitive
actionability

10-12 Penetrance evidence from unselected 
population

Effectiveness evidence from exact population 
(i.e., not extrapolated)

Effectiveness evidence is based on a direct 
impact of intervention on the outcome (i.e., 
no indirect “chain” of evidence)

Strong
actionability

10-12 Effectiveness score > 0

Moderate
actionability

8-9 Effectiveness score > 0

Limited
actionability

<8 Effectiveness score = 0

* Can change the final assertion based on consensus discussion
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Assertion Process

The consensus assertion 
is the majority, but the 

individual final assertions 
don’t have to agree

Consensus 
Assertion

Preliminary 
Assertion 

(based on consensus 
score)

Discussion Final
Assertion



Things We Consider When Making an 
Assertion

üThe final assertion may be different than the original assertion due to:
• Meets criteria for “Definitive Actionability”
• Limited evidence or poor quality of the evidence for any part of the 

score
• Intervention widely used in current clinical practice that has not 

been systematically evaluated
• High quality evidence or larger studies are not forthcoming or would 

be unethical



Dissemination of AWG Reports, Scores, and 
Assertions

• Once a gene-disease topic is completed, the summary report, consensus 
scores, and assertions become publicly available on the ClinGen website
• ~175 topics released to date
• NOTE: Some website changes will be happening

• These products can be used by stakeholders to guide decision-making 
regarding the return of secondary findings based on actionability

• The reports are not comprehensive and should be not be used to guide 
clinical care



www.clinicalgenome.org/working-groups/actionability



www.clinicalgenome.org/working-groups/actionability/adult-actionability-working-group



www.clinicalgenome.org/working-groups/actionability





Rule out report
Report
Prior versions













47







Final Notes
• Regularly update reports
• Assertions process is recent, not available for all 

gene-disease pairs yet
• Plans for the AWG going forward
• Continue to curate and update curations for 

gene-disease pairs
• Adapt actionability framework for new 

clinical contexts
• Population screening
• Polygenic risk scores
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