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Coordinated Talks 

• Best Approaches to Validate LDTs 
and Develop Clinical Evidence 

• Negotiating the Payer’s Maze: 
Essential Steps to Achieve Coverage 
and Reimbursement 



Goals 
• Understand the difference between analytic validity, clinical 

validity, clinical utility 

• Understand the Fryback/Thornbury approach to test 
evidence 

• Understand the rapidly evolving “tech assessment industry” 
in the U.S. 

• Understand the role of economic data in payer decision 
making 

 Be able to discuss and assess a candidate diagnostic test in a 
rationale framework 

 Understand the lay of the land well enough to engage and 
“fire test” consultants as needed 

 Understand when to “pull the trigger” on clinical launch and 
payer meetings 
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Many facets of commercializing a test 

• What is the I.P.? 
• What is the marketplace? 
• What clinical need am I filling?   
• Will the coding and fee schedule system work against me? 
• Is the solution this test provides understandable? 
• Does this test have enemies? 
• Is it clearly better than stuff that is cheap or free? 
• What has to be demonstrated and what can be assumed? 
• What is the ROI of my investment and my expected return? 
• How does this fit with what my lab does / can do? 
• Who will be the new entrants that are predictable? 
• What is the go-to-market and clinical adoption time line? 
• Will I run afoul of the FDA?  How about just New York State and Palmetto 

MOLDX? 
 



“B-school 101” 



Significant Holes in Any of These 
Makes ROI Hard to Assess ! 

• What is the I.P. ? 
• What is the marketplace ? 
• What clinical need am I filling ?   

• Will the coding and fee schedule system work against me ? 
• Is the solution this test provides understandable ? 
• Does this test have enemies ? 
• Is it clearly better than stuff that is cheap or free ? 
• What has to be demonstrated and what can be assumed ? 
• What is the ROI of my investment and my expected return ? 
• How does this fit with what my lab does / can do ? 
• Who will be the new entrants that are predictable ? 
• What is the go-to-market and clinical adoption time line ? 
• Will I run afoul of the FDA?  How about just New York State and Palmetto MOLDX ? 

 http://www.business-case-analysis.com/return-on-investment.html 
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Origins from CDC 

10 2000-2004    http://www.cdc.gov/genomics/gtesting/ACCE/ 



Concept Definitions 

Analytical Validity 

What actually happens in the laboratory 
“Inside the test tube” 
• Sensitivity – ng/ml 
• Specificity -  cross reactivity 
• Assay robustness 

Clinical Validity 

The correlation between the inside of the 
test tube and the patient 
• Gold standard disease state 
• Less-than-gold standard test 
• Patient population? 

   Spectrum effects 
• FP/FN rates (varies with population) 
• CLINICAL sensitivity and specificity 

(developed for binary tests!) 

Clinical Utility 

Most definitions are “tautologies” 
“Clinical utility is the usefulness of the 
test in patient care” 
• How is the patient different in a 

pathway WITH and WITHOUT the test? 
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Not entirely unique to diagnostics 

• Medtronics Implantable Cardiac Defibrillator (ICD) 

 

• Analytical Validity 

– Battery life, wires, reproducibility of the shock 

• Clinical Validity 

– When the patient has this EKG the device delivers this 
shock 97% of the time 

• Clinical Utility 

– How often does this prevent death by re-starting the heart? 
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Not entirely unique to diagnostics 
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• Book 

 

• Analytical Validity 

– Weight, thickness of paper, chemistry of ink 

• Clinical Validity 

– Language written in, are facts correct 

• Clinical Utility 

– What is it about?  Do I need this book?  How will this book 
help me? 

 



Concept Definitions 

Analytical Validity 

What actually happens in the laboratory 
“Inside the test tube” 
• Sensitivity – ng/ml 
• Specificity -  cross reactivity 
• Assay robustness 

Clinical Validity 

The correlation between the inside of the 
test tube and the patient 
• Gold standard disease state 
• Less-than-gold standard test 
• Patient population? 

Spectrum effects 
• FP/FN rates (varies with population) 
• CLINICAL sensitivity and specificity 

(developed for binary tests!) 

Clinical Utility 

Most definitions are “tautologies” 
“Clinical utility is the usefulness of the 
test in patient care” 
• How is the patient different in a care 

patient WITH and WITHOUT the test? 

14 



Concept Issues 

Analytical 
Validity 

Easy enough to explain, but: 
• Not always clear what the correct “standards” are 
• Readers confuse “analytical” chemistry validity with clinical validity, in 

part due to synonyms  
• Most medical reviewers are not laboratorians 

Clinical 
Validity 

Very complicated in some cases 
• Gold standard disease state may be fuzzy 
• Less-than-gold standard test or no gold standard (Tumor of Unknown 

Origin gene panel tests) 
• Patient population?  Age, race, disease severity 
• Spectrum effects really can GREATLY impact validity 
• FP/FN rates (Varies with population; most familiar are problems with 

screening tests) 
• CLINICAL sensitivity and specificity -- developed for binary tests with 

“gold standards” and poorly suited for prognostic tests 

Clinical 
Utility 

Most definitions are “tautologies” 
“Clinical utility is the usefulness of the test in patient care” 
• How is the patient different in a care patient WITH and WITHOUT the 

test? 
• “Outcomes” or QALYs or Value/Dollar or other metrics (less pain, or, 

futile surgery avoided, or…  – completely different all) 15 



Concept Issues 

Analytical Validity 
These are just abstract nouns. 
 
By themselves, they are not enough to be an “instruction 
book” for  
 
• How to validate the test 
• How to prove or explain the validity 
• How to assess the test for a coverage decision ! 

Clinical Validity 

Clinical Utility 
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Fryback and Thornbury 1991 
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Fryback and Thornbury 1991 
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Level 6: Social Efficacy 

Level 5: Patient Outcome Efficacy 

Level 4: Therapeutic Efficacy 

Level 3: Diagn. Thinking Efficacy 

Level 2: Diagn. Accuracy Efficacy 

Level 1: Technical Efficacy 

Was the image useful for public 
health? Cost effective? Cost benefit? 

Did test cause an improvement in the 
patient?  Avoid unnecessary 
procedures? Improve QOL? 

Was the test used to impact treatment 
planning (expected better choice?) 

Was the test useful and impactful on 
the diagnosis? 

True positives? False positives? 

Technical parameters  
(ng/ml, image resolution, etc) 

http://www.sciencedirect.com/science/article/pii/S0212698209001116 



Fryback and Thornbury 1991 

• Cited by Medicare in National 
Coverage Decisions for over a 
decade! 

• People can usually agree on 
what the evidence is 

• People will differ on what can 
be reasonably confidently 
inferred (nearer the top) 

 

• The level of “barrier” and 
“pushback” against “just 
inferring utility” can be very 
high 

19 
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Fryback and Thornbury  
vs “Levels of Evidence”  

20 
http://www.sciencedirect.com/science/article/pii/S0212698209001116 

People usually imagine that lack of RCTs is lack of investment 
or lack of effort. 
However, with DIAGNOSTIC TESTS, patients are usually very 
unwilling to be randomized to a worse diagnostic test in the 
middle of their real world illness planning.  Many examples. 



Evaluating and Developing Data 
while  

Thinking Ahead to the  
Technology Assessment: 

 
A Crucial Skill!! 
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• Health technology 

assessments are seen 
as a rational way to 
control technology 
growth. 

• In the field of 
diagnostics – among 
the fastest changing 
technologies – the 
health technology 
assessments may 
systematically under-
value new diagnostic 
tests. 







The New  
Health Technology Assessment /  
Industrial Complex 





The HTA Industry 

• Pharma, Medical Devices, and Diagnostics are all 
complaining about the Health Technology Assessment 
“Industry” 
– Too big 
– Vague standards 
– Reviewer lack subject matter competence 

• Poor understanding of “Fit for Purpose” 
 

Next slide: 
• Although not endorsed officially, I believe if you can sit 

down and effectively answer the “Frueh Questions” 
you will get pretty far 



“Frueh Questions” 

• Who should be tested and under what 
circumstances? 

• What does the test tell us? 
• Can we act on the information provided by the 

test? 
• Will we act on the information provided by the 

test? 
• Does the outcome change, in a way we find value 

in? 
• Can we afford it?   (Is it a reasonable value?) 

 http://www.thirdrockventures.com/team_entrepreneur.php 
Presented at GTC Biomarker Conference, San Francisco, February 2013   Quoted with permission. 

http://www.thirdrockventures.com/team_entrepreneur.php
http://www.thirdrockventures.com/team_entrepreneur.php


Economic Evaluation Studies 
• If you can’t clearly infer the impact on patient management, it’s 

hard to do economic evaluation 
– Exception: You are replacing $100 test with new, equivalent, $50 test 

 
• Long history of payers being “dubious” of pharmacoeconomic 

arguments 
• One problem with Diagnostic models: 

– Created high “artificial world” (SimCity) 
– Pretend that “value” exists in a vacuum with no competitors 
– Example: 

• Prozac is proven to have a clear pharmacoeconomic value of $500 per month 
• Data is absolutely solid 
• The day it goes generic it is now $5 a month 
• So:  “Value Diagnostics” do not exist in a vacuum 

– Two basic formats are “cost per QALY or event” and “Budget Impact 
Model” (pm/pm for health plan) 

 
• Dr Bob McDonald will talk about what payers do with these after 

you have finished them 



Best Approaches to Validate LDTs 
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