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THE RESULTS ARE IN! FINDINGS FROM 

THE MEDSEQ PROJECT
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The MedSeq Project 

Physician reviews family history information and discloses results from Genome Report Patient’s 
electronic medical record

Medical Record Review

Family History Review

Family History Review
+ 

Genome Report

Family History Review
+

Genome ReportFamily History Review

Primary care physicians and their healthy 
middle-aged patients

Cardiologists and their patients with 
cardiomyopathy
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General Genome Report

• Disease causing variants 

• Carrier variants

• Pharmacogenomic 

variants

• Blood groups

MedSeq Project 

Genome Reports

Vassy et al. Public Health Genomics 2014



MedSeq Project

Cardiac Supplement

Cardiac Risk Supplement

• Prediction of lipid levels 

based on genetic variants 

• Risk prediction from 

disease-associated 

common genetic variants



Research Questions   

• Can non-geneticist physicians safely and disclose genomic 

sequencing results to their patients?

• What education and support are needed, and how heavily will 

such resources be utilized by non-geneticist physicians?



Stated Education Objectives 

1. Discuss Mendelian risks, including carrier status

2. Analyze a pedigree to provide accurate risk assessment

3. Convey complex genomic risk information 

4. Discuss genomic results of uncertain clinical significance 

5. Communicate the current limitations of whole genome sequencing

6. Navigate results found in any given MedSeq Project Genome Report



Educational Topics

• Inheritance 

• Penetrance, Expressivity

• Anticipation 

• Syndromic vs. Non-syndromic disease 

• Common disease 

• GWAS

• ELSI

• GINA

• Pedigree analysis 



Physician Education

• 12 case-based modules 

(4 hours) 

• 2 one-hour didactic 

sessions

Credit: Mike Murray, MD and Monica Giovanni, CGC



MedSeq Genome Resource Center 

and Safety Monitoring

On-demand 
clinical genomics 
support 

Transcript review by 
genetic counselors 
and clinical 
geneticists



Genome Resource Center (GRC): 

Experience To Date

• 13/18 MDs planned to use the GRC 

• 8 study physicians utilized GRC

• 15 total consultations



What Questions Are Physicians

Asking?

Common Complex/ 
Pharmocogenomics

(n=3) How should I manage my 
patient based on this result? 



• High-risk
• Invasive testing based on misinterpreted 

genetic results

Urgent feedback, 

notify safety board

Types of Physician 

Errors/ Miscommunications 

• Low/medium-risk 
• Over-reassurance about reproductive risks 

for carriers of common AR diseases

• Very low-risk
• Miscommunication not impacting 

management decisions

• Includes family history omissions

Real-time feedback 

End-of-study 

feedback 



PCP 

Errors/Miscommunications 
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Monogenic Disease Variants Found

in 11 of 50 Healthy Patients

Gene Disease Classification

RDH5 Fundus albipunctatus (homozygous) Pathogenic

PPOX Variegate porphyria Pathogenic

HFE
Hereditary hemochromatosis 

(homozygous)
Pathogenic

LHX4 Combined pituitary hormone deficiency Pathogenic

KCNQ1 Romano-Ward syndrome Likely pathogenic

COL2A1 Spondyloepiphyseal dysplasia congenita Likely pathogenic

ANK2 Ankyrin-B related cardiac arrhythmia Likely pathogenic

TNNT2 Hypertrophic cardiomyopathy VUS: Favor pathogenic

PDE11A
Primary pigmented micronodular

adrenocortical disease
VUS: Favor pathogenic

ARSE Chondrodysplasia punctata VUS: Favor pathogenic

F5 Factor V Leiden thrombophilia Risk allele



The patient’s primary care physician explained that not much is known about this variant. She 

referred the patient to a cardiovascular geneticist for input on whether this variant had clinical 
significance for the patient or her children. 

 

Using your own best clinical judgment, please rate the appropriateness of this management on 

a RAND appropriateness scale of 1-9 (circle one): 
 

RAND Appropriateness Scale (RAS) 

 
 

	
	 1 2 3 4 5 6 7 8 9 
 

1 = Extremely inappropriate 

5 = Equivocal (neither clearly appropriate nor clearly inappropriate) 

9 = Extremely appropriate 
 

 
Management is considered to be appropriate if the expected health benefit (e.g., increased life expectancy, relief of 
pain, reduction in anxiety, improved functional capacity) exceeds the expected negative consequences (e.g., mortality, 
morbidity, anxiety, pain, time lost from work) by a sufficiently wide margin that the procedure is worth doing, exclusive 
of cost. 

 
Please write a brief explanation for why you gave this rating: 

 

____________________________________________________________________________  
 

RAND/UCLA Appropriateness

Scale

“Management is considered to be appropriate if the expected health benefit (e.g., 

increased life expectancy, relief of pain, reduction in anxiety, improved functional 

capacity) exceeds the expected negative consequences (e.g., mortality, 

morbidity, anxiety, pain, time lost from work) by a sufficiently wide margin that the 

procedure is worth doing, exclusive of cost.”



Appropriateness of Clinical Management

Gene Disease Classification

Median

Appropriateness Score

(Range 1-9)

RDH5 Fundus albipunctatus P 9

PPOX Variegate porphyria P 8

KCNQ1 Romano-Ward syndrome LP 7

TNNT2 Hypertrophic cardiomyopathy VUS: FP 7

PDE11A

Primary pigmented 

micronodular adrenocortical 

disease

VUS: FP 7

COL2A1
Spondyloepiphyseal dysplasia 

congenita
LP 7

ANK2
Ankyrin-B related cardiac 

arrhythmia
LP 7

HFE Hereditary hemochromatosis P 7

ARSE Chondrodysplasia punctata VUS: FP 4

F5 Factor V Leiden thrombophilia Risk allele 3

LHX4
Combined pituitary hormone 

deficiency
P 3

Miscommunicated 
inheritance pattern 
and risk to children

Under-evaluated a 
pathogenic variant



Impact on Psychological Distress

No significant differences by Randomization arm



Physician Perspectives

• Education Quality- “I thought it was very helpful. I don’t know how to grade it, but I think it was 

definitely instrumental in taking me from maybe a C+ to a B+.” 

• Carrier Status- “I really hadn’t been thinking about the difference between when I need to worry 

about somebody having an autosomal recessive trait. What about the rest of their family? I mean, I 

just wasn’t – it wasn’t even on my radar.” 

• Common Complex- “I had no trouble explaining monogenic (OR), the carrier results, (OR) the 

pharmacogenomic, but I sort of struggled a little bit in terms of being able to explain the polygenic 

risk.”

• Family History- “Even when we had the disclosure, the genome sequence, there are many very 

important things that came from the family history. That was learning to pay more attention to that 

and learning to see how much that piece can help you advise the patient was a good experience.”



Physician Perspectives

• Time- “The other group (WGS) was much more time-consuming, so I would get the report and then I 

would have to go look up and see what in heaven’s name this something or other is that they’re 

telling me the patient has, dominant, recessive…and try to figure out”

• Improvements- “ Well, the first patient who had his genome sequenced, I thought I did a horrible job 

because it’s stressful— because it was the first time I ever did….I went home and I was worried, 

concerned…Then I think I got better as I did a second one and a third one, and then and so on, I'm 

more familiar… I think you get a little better idea of what is important to the patient, so you can, in a 

way, emphasize that.” 

• Increased Comfort- “I really didn't know what to expect …. I think what it did do is it made me feel 

more comfortable when patients come and are talking about doing genomic sequencing on 

themselves, it's a little bit more familiar.” 



End of Study- Physician Feedback

• Importance of family history- need better tools

• Disappointment that WGS results did not reveal more to guide healthcare

• Used GWAS to motivate positive health behavior

• Importance of family communication (letters)

• Would you offer this to your patients for $1000 vs $100



Take Home Messages 

• There were no high risk safety errors

• Target education efforts to address:
– Carrier Status

– Family History 

– Testing Limitations 

– GWAS Implications 

• Need for better family history tools

• Increased comfort with increased exposure
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