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UVM Medical Center
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• Genomic Population Health
– NGS “screening” of unselected adults for 

hidden genetic disease and treatment risks
– Genotyping for variants affecting response 

to common medications (Spring 2021)
– Detection of genetically-defined health 

risks, enabling management before 
symptomatic presentation

Genomic Medicine Program/CLIA Laboratory
Pathology & Laboratory Medicine
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• Somatic Cancer Genomics
– NGS Testing of tumor DNA and RNA for 

prognosis and therapy of solid tumors (and 
hematologic malignancies by 12/2020)

– Precision medicine applied to therapy of 
manifest disease



Responsive vs. Preventative care



Hidden Information



• We will integrate the use of genetic information 
into usual medical practice in diagnosis, 
prevention, and treatment

• We will demonstrate the value of genetics for 
health outcomes and cost for our 1 million 
patients

Vision: 
Genomes for All
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Few are affected
High cost of care
Prevention opportunity
Personal outcome

Multiplex Genomic Screening Test – the Value Proposition
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Everyone

Many people
Low cost screen
Population outcome

Multiple disorders
Cumulative benefit
Incremental cost

Family members
Additional value



What does it look like at the end?

Patients and providers 
with more information 
about their health and 

health risks

Timing is often before 
onset of clinical disease, 

in advance of need

Clear paths for making 
effective use of the 

information



• VT Newborn screening is mandated by 
state law and detects:
– 37 rare disorders for which an established 

intervention exists that can change outcomes
– Disorders for which precision therapy (targeting 

the biological defect) exits
– Disorders that require lifelong management
– Disorders where the cost of care is low to 

extraordinarily high

Newborn Screening 
is an Example of Population Health for Genetic Diseases
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$203.00 
per baby



The Genomic DNA Test 
• Gene panel test set
• Performed in a clinical laboratory so results 

can be directly used for patient care
• Sequencing through an expert genomic 

testing company allows lower cost & expert 
correlation of DNA variants with disease 
risk

Clinical Test Used for Clinical Care
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The Clinical Genome Test
•(Future) 
•Genome sequence
•Interpretation of clinically actionable genes, 

including rare ones
•Available for phenotype-targeted queries



• Engagement path
• Clinical sequencing and interpretation
• Clinical informatics
• Clinical care pathways
• Clinical decision support (traditional)
• Communication
• Quality mindset
• Funding
• Persistence

Core Implementation Requirements
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• System Leadership
• Integrate with Clinical Care
• No economic barrier
• Planning and Oversight
• Patient and Provider

– Receptiveness
– Competency

• Scalability mindset
• Learning enabled

– Responds to changing knowledge
– Enables new knowledge



Powered by Partnerships
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Understand Your Genome (UYG)
• 2012-2017 Illumina 

Symposium Program*
• 70+ UVMHN system leaders 

and staff
• ~1200 genes sequenced
• Results returned
• Outcomes

– At least one life-changing result
– Several clinically important 

results

13*Now supported by Genome Medical



Leadership Engagement
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http://contentmanager.med.uvm.edu/
vtmedicine/getting_personal

http://contentmanager.med.uvm.edu/vtmedicine/getting_personal


• $0 cost 
– Care Innovation Waiver

• Long-term impact
– cost and outcomes analysis

Partner with Accountable Care Organization
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PCP

Genomic 
Medicine 
Resource 

Center

Result-
specific 

Guidance

Education

Identified 
Specialists

And 
Care Paths

EHR sets, 
phrases, 
reports

Local 
Genetics 

Professionals

Primary Care Toolbox



Identify 
patients, 
educate 

about the 
test

Obtain 
clinical 

informed 
consent

Obtain and 
ship 

specimen

Perform 
genomic test 

& report 
inter-

pretation

Integrate 
genomic 

results into 
EHR

Counsel 
patient (& 
family), as 

appropriate

Guide PCPs 
and work 

with 
specialists to 
coordinate 

care

Test family 
members 
(“Cascade 
testing”)

Multi-
disciplinary 
conferences 
to learn and 

optimize 
care

Clinical pathways to integrate genomic 
testing into patient care



Cardiology

Oncology

Pulmonary and Anesthesiology

Pharmacy

Medical Ethics

Healthcare Value Experts

Patient and Family Advisors

Care Pathway Partners in UVMHN

Marie Wood, MD

Oncology

Aaron Reiter, MD

Primary Care

Daniel Correa de Sa, MD

Cardiology



What is “the Genomic DNA Test”?

Test for genetic differences that can cause diseases 
in the tested person or their family members

Invitae 
Pro-Active     

Health Screen –
147 genes for 
health risks 

• If positive, blood 
relatives get free 

testing

Invitae 
Comprehensive 
Carrier Screen –

301 genes for 
recessive disorders

• Low cost partner 
testing

Total of 431 genes
• Some genes are 

reported on both 
panels

Variants of Uncertain Significance (VUSs) are NOT REPORTED

In the future

• Pharmacogenomic variation 
(drug-gene interactions)

• Genome sequencing 
(in place of panels)

• Polygenic Risk Scores ??????



What is “the Genomic DNA Test”?

147 Genes (Health Risk)

Cancer predisposition Cardiovascular risk Other

Cardiomyopathy
Arrhythmia
Aortopathy
Hyperlipidemia
Thrombophilia
Bleeding

Breast and Gyn
CRC and GI
Skin
Endocrine
Nervous System
Renal and UT

Hemochromatosis
A-1-Antitrypsin
OTC
Malig. Hyperthermia
Wilson



Patient Information

• Brief animated video
• Tri-fold brochure
• FAQ document
• Genes tested list
• Informed consent form
• Next steps 

(after consented and ordered)
• Forms for providers

https://uvmhealth.org/genomicDNAtest

https://uvmhealth.org/genomicDNAtest


Who is eligible to get the test?

Approved UVMMC PCP and 
site
• PCP and staff trained to order and 

manage test

Adult 
(18 years or older)

A covered-life under the 
Vermont ACO (OneCareVT)

Is not pregnant and their 
partner is not pregnant

Not to be used to diagnose suspected genetic disease



For the patient

• Review information
• Ask questions
• Sign Informed Consent
• Blood draw (4cc x 2, lavender)
• Get call from PCP office re results
• Receive printed results in the mail
• Appropriate genetic counseling

For the PCP and staff

How does it work? 

• Identify eligible patients 
• Introduce the test at visit using 

patient information folder and video
• Refer genetics questions to GMRC
• Complete paperwork and order
• Review results, print and mail
• Appropriate discussion of results
• Order follow up actions, document



• Blood – 4ml EDTA x2

• Saliva – Orogene™ 
kit supplied by Invitae

Obtaining a DNA Sample
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How long does the test take to result?



Where do I find the results? 



• 3-part PDF in EHR
o Genomic Medicine Action Plan 

(GMAP) 
– 1-2 pages

o Pro-active Health Screen Test 
Report (Invitae) 
– several pages

o Comprehensive Carrier Screen 
Test Report (Invitae) 
– many pages

What do the results look like?

Epic 
Scans



• Title
• Disclaimer

• Demographics and report info
• Result summary
• Patient Messages and 

Provider Messages

• Message groups in A-B-C 
framework
• Act (do now)
• Be Aware
• Come back to it

Using the results 
The Action Plan 

(GMAP) 



Result Class Actions

Negative, Negative Support staff prints and mails result packet to patient

Carrier results only Also:
1. Consider partner testing
2. Nurse calls patient, encourages reading of mailed items, discusses partner 

testing
3. Recommends contacting Resource Center if questions or genetic 

counseling is desired and appropriate to reproductive or family member 
status

Positive Health Risk result Also: 
4. Provider calls patient, or telemed./face-to-face visit
5. Review Genomic Medicine Action Plan; implement actions when 

appropriate to overall patient context; 
6. Recommend contacting Resource Center for genetic counseling (or FCP 

referral for cancer-risk result).

Combined, Complex, or 
Ambiguous result

Also: 
7. Strongly recommend contacting Resource Center for genetic counseling

What does PCP office do with the results? 
(example triage scheme)



Cancer Risk Care Pathway (v1.1)

Increased 
cancer risk 
test result

Refer to 
Familial 
Cancer 

Program Clinic

• Record Cancer Family History
• Personal Cancer History
• Overall Cancer Risk Factors
• Physical Exam (if appropriate)
• Test result  and Cancer Risk genetic 

counseling
• Add pt to mutation+ pt list
• Order indicated testing or imaging
• Recommend screening protocol
• Refer to appropriate specialist
• Recommend cascade testing of 

relatives
• Provide letter to distribute to family 

members with local GC availability

Familial Cancer Program Visit Ongoing PCP 
Care

Specialist Eval Ongoing 
Specialist Care

Return
as needed

Family 
History of 

Cancer or of 
high risk 
(positive 

test result) Cascade Testing

Initial Genetic 
Counseling



Cardiovascular Risk Care Pathway

Increased CV 
risk test 
result

• Result Explanation (Genetics)
• Document detailed Family History
• Recommend cascade testing of relatives
• Provide letter to distribute to family members 

with local GC availability

• Personal CV History
• Review Cardiovascular Family History
• Other Risk Factors
• Physical Exam (if appropriate)
• Order indicated testing or imaging
• Recommend screening protocol
• Intervention when indicated

Cardiology Specialist Visit

Care and 
Coordination

Return
as directed

Genetic Counseling

EKG, Echo, Lab
per specialty plan 
for risk condition

PCP



• New evidence drives new value
• Updated reports are pushed when 

variant classification changes

A Genome is a Journey
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Care

Research

System

Learning Healthcare Systems

Genomic Value Research Genomic Variant Research

Integrated Care
Predictive and
Preventative Focus

Infrastructure, IS,
Education,
Population Health

Precision Therapy Research
Implementation Research



Opportunities for Learning and Research



Partners in Genomic Value Research
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Adam Atherly, PhD Sarah Nowak, PhD

The Center for Health Services Research



LunaDNA
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Near-term Goals
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Complete 
1000 

patient pilot 
by Fall 2020

Test 50K 
patients 

over 5 years

Assess 
genomic 
value for 

healthcare

Continue…



Test Results Summary
as of 9/22/2020 
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Sites: 3
Providers: 9 

Results 
returned 76

Testing started November 2019



Measure Count 
Patient Count 76

Patients without any variants 16 (21%)
Patients with any variant 60 (79%)

Patients with at least 1 carrier variant 59 (76%)
Variants placing tested person at increased risk 23 (17%)

Total number of unique variants identified 136 (avg 1.8/individual)

Testing Status (9.2020)
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Dominant and Recessive Disorders Detected (first 76 pts)
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GENE PATIENTS DISORDER

CFTR 1 Atypical cystic fibrosis/CAVD

DNAH5 1 Primary Ciliary Dyskinesia 3

G6PD 1
Favism 

(G6PD deficiency)

HFE 3
Hereditary 

Hemochromatosis type 1

GENE PATIENTS DISORDER
BRCA1 1 Hereditary Breast and Ovarian Cancer
CHEK2 2 Susceptibility to Breast and Prostate Cancer/Li-Fraumeni 

Syndrome 2
DMD 1 Carrier susceptibility to early onset cardiomyopathy
DSG2 1 Dilated cardiomyopathy/ARVD10

F2 1 Thrombophilia (dys- or hypo-thromboproteinemia)
F5 2 Factor V Leiden

MITF 1 Hereditary Melanoma/Renal carcinoma Risk
NBN 1 Hematologic disease susceptibility

PMS2 1 Hereditary non-polyposis colorectal cancer (HNPCC)
PRKAR1A 1 Carney Complex (neoplasias)

SDHD 1 Hereditary paraganglioma/pheochromocytoma syndrome
SERPINA1 1 Low risk Alpha-1-antitrypsin deficiency 

(Z allele heterozygote) 
SERPINC1 1 Antithrombin III thrombophilia

TP53 ?mosaic 1 Li-Fraumeni Syndrome/Bone marrow failure/CHIP



Ken Hampel,PhD

The Genomic Medicine Team
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Niki Sidiropoulos,MD David Seward,MD,PhD Robert Wildin,MD Christine Giummo,MS,CGC

Jordan Armstrong Margaret Cameron Denise Bonyun,MS,CGCRoberta Francis Denise Francis

Debra Leonard, MD,PhD



Questions & Discussion
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KNOWLEDGE Have Hidden Disease/Risk Don’t have Hidden Disease/Risk

PRE-TEST 0 0

POST-TEST 90-99% 
(minus any false positives)

50-99% 
(100% minus false negatives)

How to view test value in terms of 
Actionable Knowledge



No charge to 
payers or 
patients

Early phase 
funding
• Philanthropy ($25K 

gift from Mrs. 
Craighead)

• $200K funds from 
department

Working with 
Development 

office on other 
gifts and grants

If demonstrate 
value, transition 
cost to UVMHN 

& fixed 
prospective 

payment model

If no value, stop 
the program!

Funding
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