
Touch-points for incorporating Genetic 
Data and Knowledge Into Clinical 

Processes
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

 

As new knowledge 
about a variant is 
discovered, test 
results may change

How Genetic Tests are Different

Traditional Lab Tests 
(blood, urine, etc.)

Point in Time 
Results

Genetic Tests

Dynamic 
Reinterpretation



 

Test often can be 
repeated if it is 
needed again

• Output is highly structured

• Volume of output is at times large – and the volume of output per test is 

 growing
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Typical HCM Workflow

HCM Testing 
Laboratory

Paper 
Transaction / 

Sample 
Submission

Test 
Performed

Interpretation 
Report

Variants of 
Unknown 

Significance

Known 
Variants

Clinician identifies at 
risk patient HCM Test Ordered

Clinician calls HCM lab 
to retrieve variant 

knowledge updates

Results and report 
sent direct to 

clinician

New 
Knowledge 
DiscoveredDISCONNECT
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Cost of 
Sequencing

• Test availability
• Test volume
• DNA assayed / test
• # variants identified / patient
• # of diseases assessed / test
• # variants with unknown or 

evolving clinical significance

Clinical Implications of Falling Sequencing Cost
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Lack of Automated Process to 
Update Provider when New 
Knowledge is Discovered

Knowledge Sources



 

Public Sources


 

Disease Correlations


 

Evidence Based 
Knowledge


 

… per variant

Interpretation 
Report 

Generated

Lack of knowledge management infrastructure Inconsistency in interpretation reports, 
inefficiency in report creation, inability to scale 
genetic testing practice

Genetic Test 
Performed

Variant 1

Variant 2

Variant …

Test Results
Laboratories

Lack of structured data delivery to providers No ability to update test results as new 
knowledge is discovered on a previously tested 
patient

No knowledge management 
infrastructure to support process

Laboratory Discovers 
New Knowledge

Laboratory 
Sends Result

Providers Provider Receives 
Paper Report

Knowledge Management Challenges



Provider Infrastructure
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The Most Important Touch Point is the 
Clinician Display

Data in this slide should not be used for any clinical purpose.
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Variant Knowledge Update

Data in this slide should not be used for any clinical purpose.
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Updated Variant Information

Data in this slide should not be used for any clinical purpose.



Laboratory Infrastructure
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Knowledge Base

Data in this slide should not be used for any clinical purpose.
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Templates

Data in this slide should not be used for any clinical purpose.
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Variant Specific Categorization

Pathogenic
Likely Pathogenic
Unknown Significance
Likely Benign
Benign
+ Pharmacogenomic Categories

Data in this slide should not be used for any clinical purpose.
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14

LIS Infrastructure 
Manages Physical Process of 

Identifying Variants

Report 
Generation

(GVIE)
Knowledge Base (GeneInsightSM)

Laboratory Infrastructure
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Provider

Provider

Provider

Provider

Provider

Provider

Lab

Lab

Lab
VariantWireSM / 
GeneInsightSM 

NetworkKnowledge 
Source

Knowledge 
Source

Knowledge 
Source

Organizations 
that generate 

patient genetic 
data and 

knowledge

Organizations 
capable of 
generating 
incremental 

genetic 
knowledge (but 
currently lack an 

effective 
distribution 

mechanism)

Organizations 
that need to 

maintain Patient 
Genetic Profiles 
with hybridized 

knowledge.

Many are also 
able to generate 

/ validate 
genetic 

knowledge

Network Exchange Model
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Patient 
Identification

Order Entry

Physical TestInterpretation

Results 
Transfer

Provider 
Interface

Laboratories

Providers

PGE

Direct or Through EHR

Knowledge Providers

LIS

GVIE / 
GeneInsightSM

VariantWireSM

An Example Solution

Note:  VariantWire does not 
yet support order entry
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Patient 
Identification

Order Entry

Physical TestInterpretation

Results 
Transfer

Provider 
Interface

Laboratories

Providers

PGE

Direct or Through EHR

Knowledge Providers

LIS

GVIE / 
GeneInsightSM

VariantWireSM

Key Standards Touch Points

Results
Knowledge

Results
Knowledge

Knowledge

Other 
Networks

Results
Knowledge
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Institution A World Wide

Genomic Discovery Made 
on Variant X

Doctor with Patient Harboring 
Variant X Receives Alert

Genomic Discovery Made 
on Variant Y

Doctor with Patient Harboring 
Variant Y Receives Alert

We should not allow this boundary to 
introduce a delay of more than a few minutes

Looking Towards the Future and Setting Goals
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Contacts

Sandy Aronson
Executive Director of Information Technology, PCPGM
saronson@partners.org

Heidi L. Rehm, PhD, FACMG
Director, Laboratory for Molecular Medicine, PCPGM
Assistant Professor of Pathology, Harvard Medical School 
hlrehm@partners.org
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