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Cost of testing for the most common 
autosomal recessive conditions is still far autosomal recessive conditions is still far 
below complete genomic sequencing and, 
although not complete, is probably cost-
effective.
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•Serious Clinical Validity Problem
• What gene(s) are responsible?
• What mutations are pathogenic?• What mutations are pathogenic?
• What is the penetrance of a known 
pathogenic mutation?

•Gap in being able to tie genotype to 

phenotype
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•Clinical validity of common variants affecting PK and 

PD for drugs such as warfarin, clopidogrel, irinotecan, 

codeine, 6-thiopurine are well established but clinical 

and social utility remain questionable
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•Drug utilization is a rapidly moving target through 
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in PK:

•Clopidogrel and Prasugrel

•Warfarin and oral direct thrombin inhibitors 

(Rivaroxaban and Dabigatran)

• Complete Sequencing when a a drug is about to be 

prescribed is too late.
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•VERY limited clinical validity and •VERY limited clinical validity and 

utility

•More in the realm of entertainment 

than medicine
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Sipatti et al. A multilocus genetic risk score for coronary heart disease: case-control and prospective cohort analyses, 

The Lancet Volume 376, Issue 9750, Pages 1393-1400 (October 2010)



Figure

Source: The Lancet 2011; 377:379-380 (DOI:10.1016/S0140-6736(11)60125-6)

Terms and Conditions

Risk for CAD is 1.7-fold higher  in the top quintile of risk 

score versus lowest quintile



C. Testing to Make a DiagnosisC. Testing to Make a Diagnosis

� Cost effective replacement for candidate 
gene panels

(e.g. cardiomyopathy, pheochromocytoma, 
long QT, X-linked mental retardation, 

� Cost effective replacement for candidate 
gene panels

(e.g. cardiomyopathy, pheochromocytoma, 
long QT, X-linked mental retardation, 

(e.g. cardiomyopathy, pheochromocytoma, 
long QT, X-linked mental retardation, 
immunodeficiency detected by newborn 
screening)

� UnDiagnosed Diseases likely to be 
hereditary in nature

(e.g. cardiomyopathy, pheochromocytoma, 
long QT, X-linked mental retardation, 
immunodeficiency detected by newborn 
screening)

� UnDiagnosed Diseases likely to be 
hereditary in nature



Testing for DiagnosisTesting for Diagnosis

� Replacing Disease-Specific Panels: It’s all 
about Analytic Validity and Cost

� Replacing Disease-Specific Panels: It’s all 
about Analytic Validity and Cost



Testing for DiagnosisTesting for Diagnosis

UnDiagnosed Diseases likely to be hereditary in 
nature: 
� Miller Syndrome gene discovery 

� X-linked inhibitor of apoptosis gene (XIAP) finding in 
IBD

UnDiagnosed Diseases likely to be hereditary in 
nature: 
� Miller Syndrome gene discovery 

� X-linked inhibitor of apoptosis gene (XIAP) finding in 
IBDIBD

� Etc.

Are these the exceptions or the rules? And what 
volume of such cases are there? What happens 
when you apply the technique to children with 
lower and lower prior probability of there being 
something to find?

IBD

� Etc.

Are these the exceptions or the rules? And what 
volume of such cases are there? What happens 
when you apply the technique to children with 
lower and lower prior probability of there being 
something to find?



D. Sequencing Cancer 

Genomes

D. Sequencing Cancer 

Genomes

� Wonderful research tool to find variants of 
value for classification, prognosis or 
therapeutic management. But…

� Wonderful research tool to find variants of 
value for classification, prognosis or 
therapeutic management. But…

� Once these variants are identified for 
different tumors, will clinical application 
rely on whole tumor genome sequencing 
or on assaying for a few key variants that 
can be done cheaply and quickly?

� Once these variants are identified for 
different tumors, will clinical application 
rely on whole tumor genome sequencing 
or on assaying for a few key variants that 
can be done cheaply and quickly?



I’m not just trying to throw cold 

water

I’m not just trying to throw cold 

water



I’m not just trying to throw cold 

water

I’m not just trying to throw cold 

water

•The Analytical Validity of Whole Genome 

It’s not all doom and gloom:

•The Analytical Validity of Whole Genome 
Sequencing is Improving and costs are 
coming down
•The poor state of genotype-phenotype 
correlation is a recognized problem and 
steps are being taken to address it
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