
Advancing Healthcare™ 

Improving Pharmaceutical 
Innovation By Building A 
More Comprehensive 
Database On Drug 
Development and Use 

Jonathan S Leff 

March 13, 2015 



2 

Available Metrics Point to Long-Term Decline in BioPharma 
R&D Productivity 

Source: Health Affairs, February 3, 2015 Source:  Scannell et. al, Nature Reviews Drug Discovery, March 2012. 

 



3 

Policy Makers Are Looking For Solutions 
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How Can We Fix It If We Can’t Measure It? 

Commonly Cited Metrics 

• NME approvals per year 

• R&D spending 

• Venture capital investment 

• New company formation 

• FDA performance metrics 

• Cost of drug development 

• Success rates in development 

Limitations 

• Incomplete picture of innovation 

process 

• Inconsistent or incomplete data 

sources 

• Survey-based as opposed to 

comprehensive 

• Metrics not routinely collected and 

updated 

• Lack of broad access to underlying 

data 
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Primary objective: develop, 

populate, maintain and make 

publicly available a 

comprehensive repository 

containing key metrics of new drug 

development, utilization and 

impact 

Brookings-Deerfield Innovation Database 
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Proposed Research Categories and Initial Data 
Elements 
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 Commitment: Brookings and Deerfield have developed the 

database concept with input from a variety of stakeholders, and 

are now committing substantial resources to support database 

development and data collection 

 Collaboration: create a consortium of healthcare stakeholders 

who share the vision of providing broad access to new drug 

innovation metrics 

 Expertise: Build consensus around key metrics and methodology 

 Accuracy: Efficient sourcing of the data is a top priority 

Path To Success 
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 Engage with key stakeholders who can contribute thought-

leadership and data sources 

 Develop expert groups to build consensus on research questions 

of interest, database design and definitions of data elements 

 

Next Steps 



Thank you 



Tracking Innovation:  
Recent Research 

Brookings Institution 

March 13, 2015 



Decline In Economic Returns From 
New Drugs Raises Questions About 
Sustaining Innovations  

Ernst R. Berndt, Louis E. Seley Professor in 
Applied Economics, Alfred P. Sloan School of 
Management, MIT 
Deanna Nass, Michael Kleinrock, Murray 
Aitken, IMS Institute for Healthcare 
Informatics 

Research supported in part by the Pharmaceutical Research and 
Manufacturers of America, who provided funding for the data analysis 
undertaken by the IMS Institute for Healthcare Informatics.  



Average Present Value Of Lifetime Global Net Sales Of 
Novel Active Substances (NASs) By Launch Cohort 
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Launch Cohort 

Small Molecules Biologics All NASs

SOURCE: Authors’ analysis of 1991-2012 data from IMS Health Inc.’s MIDAS database. NOTE: Average present 
value is the value discounted for the cost of capital, reflecting the time value of money. 
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Average Lifetime After-tax Net Economic Returns Of  
Novel Active Substances (NASs), By Launch Cohort 
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Launch Cohort 

Small Molecules Biologics All NASs

SOURCE: Authors’ analysis of 1991-2012 data from IMS Health Inc.’s MIDAS database. 
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PRECLINICAL PIPELINE BY ATC LEVEL 
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AVERAGE AND TIME FOR R&D PROJECTS TO 
PROGRESS TO NEXT PHASE OF RESEARCH 
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Measuring innovation 

1. Tufts Cost-Effectiveness Analysis Registry 

 

2. QALY gains 

 

3. Predicting coverage/reimbursement 



1.  Tufts Cost-Effectiveness 
Analysis Registry 

www.cearegistry.org 



Cost/QALY Ratios 

COSTS 

QUALITY-ADJUSTED LIFE YEARS 



Cost-saving $50k/QALY $500k/QALY $20k/QALY 

Vaccination of 
infants against 

chickenpox  

Gene assay guiding 
chemotherapy in 

breast cancer patients 

Lung volume 
reduction surgery 
in non-high-risk 

patients 

Sofosbuvir 
treatment 

of HCV 

Screening 65 
year-old men 

for osteoporosis  

$150k/QALY 

CT screening 
for lung cancer 

Cost Effectiveness of Selected Interventions 



2.  QALY GAINS 





 
FDA designation 

Mean QALY Gains of Drugs 

Rapid review Regular review 

Fast-track (24 of 102 
drugs) 

0.34 0.12** 

Accelerated approval (15 
of 102 drugs) 

0.43 0.13** 

Priority reviewer (54 of 
102 drugs) 

0.35 -0.02** 

** p < 0.05 

Chambers et al., 2015.  Preliminary data.  ** > 0.05 

QALY gains by FDA designation 



3.  Predicting coverage 



Policy implications 

• Focus on value not cost 

 

• Quantify innovation/value 

 

• The information can inform decisions 

 

• But combine with changed incentives 



Director, Economics Staff 
Office of Program and Strategic Analysis (OPSA) 
Center for Drug Evaluation and Research (CDER) 

Therapeutic Context and  
the Cost of Drug Development 
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Disclaimer 

The views expressed in this presentation are those of the 
speaker, and do not necessarily represent an official FDA 
position. 
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Q: How much does it cost to  
develop a drug?  A: It varies greatly.   

 

 

 

 

 

 

*Source:  
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Three-Year Rolling Average Cash Costs to Develop an Asset from Discovery to Launch  

Source: Measuring the Return from Pharmaceutical Innovation, Deloitte (2014) 

CDER Economics 



Therapeutic context helps  
explain variation in R&D costs 

• Therapeutic context reflects: 

– Characteristics of the disease (the What) 

– Level of scientific knowledge (the Why) 

– Existing treatment options (the How) 
 

• Relevant because it is the context for the regulator’s 
determination whether benefits outweigh the risks 
 

• Therapeutic context has implications for R&D cost through: 

– Its impact on study design  

– Its impact on the timing of trials 
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Characteristics of the disease:  
the What of therapeutic context   

• Examples of impact on trial design: 

– In general, chronic/episodic conditions require long studies 
if no surrogate endpoints are available 

– Does the drug try to prevent an infrequent event? 
 

• Examples of impact on trial timing: 

– Phase 1 might be combined with Phase 2 if drug is expected 
to have toxicity unacceptable  for healthy volunteers 

– After establishing efficacy, regulator may accept a greater 
risk for severe diseases with few or no treatment options  
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Scientific knowledge:  
the Why of therapeutic context 

• Understanding disease pathophysiology, biochemical and 
genetic underpinnings of disease helps: 

- Lower cash costs if firms do not have to do such research 

- Lower failure cost by pointing out dead ends  

- Identify which people are likely not to respond or likely to 
experience side effects 

- Cut trial length if surrogate endpoints are established 
 

• Examples:  

– Disappointments in Alzheimer’s 

– Success stories in HIV and cancer 
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Existing therapeutic options:  
the How of therapeutic context 

• Therapeutic options determine the extent of unmet 
medical need for a given indication 
 

• Impact on trial design 

– Active control may be used for ethical reasons 

– Generally, establishing superiority or non-inferiority may 
require a large sample size 

 

• Impact on trial timing 

– Regulator may less willing to accept more uncertainty 
around a drug’s safety profile if safe and efficacious 
therapies abound 
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Phase 1 

Phase 2 

Phase 3 

Phase 4 

NDA Submitted 

NDA Approved 

Pivotal Trial Marker 

Visualizing therapeutic context  
in the clinical development process… 
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Note: Trial data from clinicaltrials.gov; not all trials may be in the database.  
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Note: Trial data from clinicaltrials.gov; not all trials may be in the database.  
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Note: Trial data from clinicaltrials.gov; not all trials may be in the database.  
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37 CDER Economics Marta Wosinska, PhD 



Therapeutic context is an  
important driver of drug development cost 

• Implications for researchers: 

– When studying R&D costs and/or drug development 
timelines, account for the what, why, and how of therapeutic 
context 
 

• Implications for policymakers: 

– The “What” of therapeutic context is a given 

– The “How” or how we treat is a measure of our past success 

– But the “Why” can be affected with investments in scientific 
infrastructure 
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Disclaimer 

The views expressed in this presentation are those of the 
speaker, and do not necessarily represent an official FDA 
position. 
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Q: How much does it cost to  
develop a drug?  A: It varies greatly.   

 

 

 

 

 

 

*Source:  
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Three-Year Rolling Average Cash Costs to Develop an Asset from Discovery to Launch  

Source: Measuring the Return from Pharmaceutical Innovation, Deloitte (2014) 

CDER Economics 



Therapeutic context helps  
explain variation in R&D costs 

• Therapeutic context reflects: 

– Characteristics of the disease (the What) 

– Level of scientific knowledge (the Why) 

– Existing treatment options (the How) 
 

• Relevant because it is the context for the regulator’s 
determination whether benefits outweigh the risks 
 

• Therapeutic context has implications for R&D cost through: 

– Its impact on study design  

– Its impact on the timing of trials 
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Characteristics of the disease:  
the What of therapeutic context   

• Examples of impact on trial design: 

– In general, chronic/episodic conditions require long studies 
if no surrogate endpoints are available 

– Does the drug try to prevent an infrequent event? 
 

• Examples of impact on trial timing: 

– Phase 1 might be combined with Phase 2 if drug is expected 
to have toxicity unacceptable  for healthy volunteers 

– After establishing efficacy, regulator may accept a greater 
risk for severe diseases with few or no treatment options  
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Scientific knowledge:  
the Why of therapeutic context 

• Understanding disease pathophysiology, biochemical and 
genetic underpinnings of disease helps: 

- Lower cash costs if firms do not have to do such research 

- Lower failure cost by pointing out dead ends  

- Identify which people are likely not to respond or likely to 
experience side effects 

- Cut trial length if surrogate endpoints are established 
 

• Examples:  

– Disappointments in Alzheimer’s 

– Success stories in HIV and cancer 
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Existing therapeutic options:  
the How of therapeutic context 

• Therapeutic options determine the extent of unmet 
medical need for a given indication 
 

• Impact on trial design 

– Active control may be used for ethical reasons 

– Generally, establishing superiority or non-inferiority may 
require a large sample size 

 

• Impact on trial timing 

– Regulator may less willing to accept more uncertainty 
around a drug’s safety profile if safe and efficacious 
therapies abound 

 
 

 
45 Marta Wosinska, PhD CDER Economics 



Phase 1 

Phase 2 

Phase 3 

Phase 4 

NDA Submitted 

NDA Approved 

Pivotal Trial Marker 

Visualizing therapeutic context  
in the clinical development process… 
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Note: Trial data from clinicaltrials.gov; not all trials may be in the database 
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Note: Trial data from clinicaltrials.gov; not all trials may be in the database 
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Note: Trial data from clinicaltrials.gov; not all trials may be in the database 
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Therapeutic context is an  
important driver of drug development cost 

• Implications for researchers: 

– When studying R&D costs and/or drug development 
timelines, account for the what, why, and how of therapeutic 
context 
 

• Implications for policymakers: 

– The “What” of therapeutic context is a given 

– The “How” or how we treat is a measure of our past success 

– But the “Why” can be affected with investments in scientific 
infrastructure 
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