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Overview of my talk 
• Diagnostic Odyssey Program. 

– Initial case 
– Laboratory certification sequencing lab and analysis tool 
– Selection of patients—why we have a clinical board 
– Consent and Ethics 

• Whole Genome Sequence Analysis 
– Limitations. 
– Opportunities 

• Genomic sequencing in the clinic as another laboratory 
method 
– Clinical delivery and getting it paid for 

 



Mission Statement (Oct. 1999) 

• Enable researchers and clinicians at MCW to 
use the genomic sequence to understand 
disease, improve diagnosis and ultimately 
improve treatment of our patients in our 
affiliated hospitals. 

• 2004 Goal: Genomics Sequence in the Clinic 
in 2014 







Milwaukee Approach 
• Nominated by Two Physicians 

– End a diagnostic odyssey 
– Actionable 

• Case Review 
• Consent 
• Genome Sequencing 
• Data Analysis 
• Follow-up Counseling 



Case Assessment: Guiding Principles 
• Reasonable clinical testing has been performed* 
• Likely to obtain a genetic etiology: 

– Monogenic etiology 
– Distinctive/unique phenotypes more likely to have 

definable result 
• Ability of WGS to assist/enhance medical decision-

making 
• Ability to conclude WGS assessment: 

– Parent(s) available 
– Appropriate tissue/DNA available for confirmation 

• Monetary cost/benefit consideration 



Genetics Consent 
• Genetics Assessment 

– Evaluation by MD geneticist (if not done) 
– Pedigree by Genetic Counselor (4 generation) 

• Consent Process and discussions of data 
return 
– Multiple consent counseling sessions 
– Family has time to consider testing and data 

return 
– Followed by written consent  

• Total Average Time: 6-8 hours 





Limitations 

• What does actionable mean? 
• Alignment vs. de novo assembly 
• Limited availability of genomic sequence 
• Little clinical data available 
• Questions of clinical utility and value 



Kaiser Family Foundation March 2009 







Plavix 
Used for patients with MI and CAD after stent.  
Less effective in ~30% of patients 
 
Estimation: 
 
1. Current Population: 300 pts on Plavix (based off LWC and LQG)  

   ~100 pts will have the genetic abnormality 
   ~50 pts will have complications 

2. Cost for a MI: 
    50 people * $50,000 = $2,500,000 

3. Cost for WGS and one gene analysis for $1,000.  
  Total: 300 patients X $1000 = $300,000 

4. Let’s just switch all patients off Plavix to another compound (e.g. 
Ticagrelor).  Additional savings likely.   

    
 

  



Plavix 
5.  Plavix comes of patent in 2011 assuming a drop of price of just $100 per 

month.  Current price is $1,500 per month. 
6. New distribution of prescriptions:  
 200 pts on Plavix  200 x $100 x12months = $240,000 in year 1! 
 100 pts on Ticagrelor 
7. Advantage of this genetics screen 

 Savings for avoiding an MI in 50 people:   $2,500,000 
 Savings for lower prescription prices:       +   $240,000 
 Year 1 savings:              $2,740,000 
 Lifetime savings over 5 years ($240K per year, plus $10K per year in 

follow on MI care and loss of productivity) =  
  $2,740,000 + $1,250,000 = $3,990,000 
   Discount to 10% = $399,000 or savings of $99,000    

      minimum. 
8.     Bonus for using a WGS:  Analyzes of other PGX genes or clinical traits 
 

  



One Gene Test at a Time 

Is not cost effective! 
WGS can be cost effective 

What is the value of a patient’s WGS? 



WGS = Family History With Data! 

370 Drugs/Compounds PharmGKB 
How many diseases or clinical phenotypes? 





Modification of some GWA genes can alter 
relevant phenotypes in the sensitized rat 





Salt and Hypertension 





WHOLE GENOMIC SEQUENCING 
 
 
 

It will be along time before this is 
used clinically!  
 
 
 

50+ nominations 

NO ONE WILL PAY FOR IT! 



Letter from Insurance Group 

To date 4 of 10 pre-approval 



Clinical Care Team 
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Rapidly Changing Landscape 

Whole Exome Genome Sequence for 
clinical use will accelerate uptake! 







Summary 
• The cost of data generation will continue to fall. Within 

the year about $2000 per whole genome sequence. 
• Data management and clinical decisions is the 

challenge.  
• It is just another lab value, whose context with respect 

to clinical presentation is critical to utility. It has value 
now! A family history with data! 

• It is cheaper to develop a single platform rather than 
individual genes. 

• Data return is part of personalized medicine. 
• Lots of education needed—this is the biggest 

challenge. 



Needs 
• Access to Results from Whole Genome Sequence 
• Access to WGS with clinical information 
• What is the VALUE of having a WGS for an individual? 
• Demonstration projects to show cost effectiveness and 

utility 
• Tools for integrating with family history 
• Follow-up validation—how much? 
• Decision support tools 
• More powerful EHRs 
• LOTS OF EDUCATION 

 









Special Case for WGS? 
• Misdiagnoses – happens every day– due to lack 

of knowledge about the disease. 
• Not actionable – stress on the patient 

– End stage renal disease <25% alive in 5 years 
– Stage 4 cancer, etc. 

• Evidence based medicine 
– Population vs. individual 
– How do you show clinical utility? 

• On average we are making progress 
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