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ConceptsConcepts
ÙÙ Biological science is advancing at an amazing rateBiological science is advancing at an amazing rate

ÙÙ Translation is lagging behind; the issues are not technologicalTranslation is lagging behind; the issues are not technological

ÙÙ Translation of medical innovation inevitably must deal with the Translation of medical innovation inevitably must deal with the 
intersection of:intersection of:

FinancingFinancing
RegulationRegulation
CultureCulture

ÙÙ There is reason to be concerned that all 3 areas have gotten outThere is reason to be concerned that all 3 areas have gotten out
of step with the current state of scientific knowledgeof step with the current state of scientific knowledge

ÙÙ Most disturbingly, it can be argued that the reward for taking Most disturbingly, it can be argued that the reward for taking 
risk to promote innovation is often inversely related to societarisk to promote innovation is often inversely related to societal l 
needneed
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The Fundamental Nature of the ProblemThe Fundamental Nature of the Problem
ÙÙ Drugs and biologicsDrugs and biologics

Going after a new target gives a bigger potential payout to Going after a new target gives a bigger potential payout to 
investorsinvestors
Going after a previously proven target gives a much Going after a previously proven target gives a much 
higher probability of successhigher probability of success
The net effect is that The net effect is that ““followfollow--onsons”” are a better bet on are a better bet on 
averageaverage

ÙÙ Health servicesHealth services
The investment needed to change current practice is The investment needed to change current practice is 
enormousenormous

ÙÙ The intersection of diagnostic testing and therapeutics The intersection of diagnostic testing and therapeutics 
has uncertain regulatory status with poor reimbursement has uncertain regulatory status with poor reimbursement 
prospectsprospects



Changing the Health Care SystemChanging the Health Care System
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UC Project for Global InequalityUC Project for Global Inequality

The Cost of a Long LifeThe Cost of a Long Life

U.S.





The Cycle of Quality: Generating Evidence The Cycle of Quality: Generating Evidence 
to Inform Policyto Inform Policy

Califf RM et al, Califf RM et al, 
Health Affairs, 2007Health Affairs, 2007
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Bench Patients Population

First block:First block:
Translation from Translation from 
concept into first concept into first 
human studieshuman studies

Second block:Second block:
Translation from Translation from 
clinical trials into clinical trials into 

practicepractice



““The Valley of DeathThe Valley of Death””
ÙÙ Space between target discovery and first Space between target discovery and first 

evidence of proof of concept in humansevidence of proof of concept in humans

ÙÙ Investment interest lowInvestment interest low

ÙÙ Large gap between scientific advance and Large gap between scientific advance and 
predictive regulatory sciencepredictive regulatory science

ÙÙ Decision making dominated by anecdote and Decision making dominated by anecdote and 
intuitionintuition

Predictive models impossible without sharing of Predictive models impossible without sharing of 
knowledge about failuresknowledge about failures

ÙÙ Need to define the Need to define the ““precompetitiveprecompetitive”” and and 
““procompetitiveprocompetitive”” spacesspaces



Shared Knowledge and CompetitionShared Knowledge and Competition

ÙÙ PrecompetitivePrecompetitive
Knowledge that advances a field before the point at Knowledge that advances a field before the point at 
which competition based on proprietary knowledge which competition based on proprietary knowledge 
is in playis in play

ÙÙ ProcompetitiveProcompetitive
Knowledge that Knowledge that ““levels the playing fieldlevels the playing field”” by causing by causing 
““a rising tide for all shipsa rising tide for all ships”” in the midst of other in the midst of other 
proprietary knowledge that provides a competitive proprietary knowledge that provides a competitive 
advantageadvantage



Early Phase Human StudiesEarly Phase Human Studies
ÙÙ Many discoveries fail because of unanticipated Many discoveries fail because of unanticipated 

offoff--target effects that are only detected in later target effects that are only detected in later 
phase testingphase testing

ÙÙ Traditional Traditional pK/pDpK/pD will not solve this problemwill not solve this problem
But of course But of course pK/pDpK/pD is a basal necessityis a basal necessity

ÙÙ We need new approach involving experimental We need new approach involving experimental 
medicine units that enable systems medicine units that enable systems 
measurement in humansmeasurement in humans

Integrated physiologyIntegrated physiology——more extensive monitoringmore extensive monitoring
Genomic profilingGenomic profiling——requires sharing of datarequires sharing of data
Functional imagingFunctional imaging——very big technologyvery big technology



ÙÙ Move discovery into human testingMove discovery into human testing
ÙÙ Best technology with efficient managementBest technology with efficient management
ÙÙ Highly professional, reliable staffHighly professional, reliable staff
ÙÙ No No ““limitslimits”” on what can be doneon what can be done
ÙÙ Academic designAcademic design

ÙÙ Research Tool BoxResearch Tool Box
ÙÙ Easy access Easy access 
ÙÙ Best of its kindBest of its kind
ÙÙ Define biological effects of drug/deviceDefine biological effects of drug/device
ÙÙ Early responseEarly response
ÙÙ ToxicityToxicity

ÙÙ ResultsResults
ÙÙ Better biological understandingBetter biological understanding
ÙÙ SignaturesSignatures of response, non response, of response, non response, 

toxicity and predictiontoxicity and prediction
ÙÙ New Research MethodologiesNew Research Methodologies

How will DCRU Enhance Early Phase How will DCRU Enhance Early Phase 
Clinical Trials and Patient Care?Clinical Trials and Patient Care?
Or What Do We Really Want to Do?Or What Do We Really Want to Do?

ÙÙ Patient populations highly characterizedPatient populations highly characterized
ÙÙ Reclassify disease characteristics Reclassify disease characteristics 
ÙÙ Define novel biological targets Define novel biological targets 

Target/Disease Intervention Data Integration
1 3

2 4

5

ÙÙ IT & BioinformaticsIT & Bioinformatics deployed to collate deployed to collate 
and organize the array of results so they and organize the array of results so they 
can be interpreted through statistical can be interpreted through statistical 
analysisanalysis



Clinical TrialsClinical Trials

ÙÙ Way too expensive (especially in US)Way too expensive (especially in US)

ÙÙ Way too slow (especially in US)Way too slow (especially in US)

ÙÙ ? Quality without standard definitions for ? Quality without standard definitions for 
quality quality 

ÙÙ Results: high cost of Phase 3a/b clinical trials Results: high cost of Phase 3a/b clinical trials 
becomes inhibiting factor for areas requiring becomes inhibiting factor for areas requiring 
definitive data prior to marketingdefinitive data prior to marketing
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FDA Critical Path PPP: Clinical Trials FDA Critical Path PPP: Clinical Trials 
Transformation Initiative (CTTI)Transformation Initiative (CTTI)

ÙÙ First meeting on October 11First meeting on October 11thth

ÙÙ Develop FDA white papers to inform policiesDevelop FDA white papers to inform policies

ÙÙ GoalsGoals
Enhance regulations that improve the quality of clinical Enhance regulations that improve the quality of clinical 
trialstrials
Eliminate Eliminate guidancesguidances and practices that increase costs but and practices that increase costs but 
provide no valueprovide no value
Empirical study of the value of Empirical study of the value of guidancesguidances and practicesand practices

ÙÙ Key playersKey players
FDA, industry, academia, patient advocates, nonFDA, industry, academia, patient advocates, non--
academic clinical research professionalsacademic clinical research professionals



PostPost--Marketing TranslationMarketing Translation
ÙÙ Dearth of funding except for industry funded Dearth of funding except for industry funded 

trialstrials

ÙÙ Most of these trials are attempting to expand Most of these trials are attempting to expand 
market with NPV metric using current market with NPV metric using current 
reimbursement system (trial wonreimbursement system (trial won’’t be done t be done 
unless the preunless the pre--test probability of a positive test probability of a positive 
result for the sponsor is very good)result for the sponsor is very good)

ÙÙ Little public funding for creation of novel Little public funding for creation of novel 
(disruptive) systems(disruptive) systems

ReaganReagan--Udall Center at FDAUdall Center at FDA
? CTSA/strengthening AHRQ? CTSA/strengthening AHRQ



Public and Global HealthPublic and Global Health

ÙÙ Increasing similarities notable between US Increasing similarities notable between US 
issues and global issuesissues and global issues

ÙÙ Financial rewards detract from providing Financial rewards detract from providing 
needed health servicesneeded health services

ÙÙ Health systems heavily and increasingly Health systems heavily and increasingly 
incentivizedincentivized to cater to the expensive to cater to the expensive 
technology needs of paying customerstechnology needs of paying customers

Out of pocket diagnostic testing and preventionOut of pocket diagnostic testing and prevention
Procedures and pictures for insuredProcedures and pictures for insured
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Pediatric FDA metaPediatric FDA meta--researchresearch
ÙÙ Pediatric exclusivity has stimulated Pediatric exclusivity has stimulated 

an unprecedented number of drug an unprecedented number of drug 
studies in children (138 labeling studies in children (138 labeling 
changes to date) changes to date) 

ÙÙ Objective: To quantify economic Objective: To quantify economic 
return to industry for 6 return to industry for 6 mosmos of of 
pediatric exclusivitypediatric exclusivity

ÙÙ 9 drugs studied; net economic return 9 drugs studied; net economic return 
and net return to cost ratios and net return to cost ratios 
evaluatedevaluated

ÙÙ Median cost per written request Median cost per written request 
$12.34 million$12.34 million

ÙÙ Large variability in net economic Large variability in net economic 
return (return (--$8.9 million to $507.9 million) $8.9 million to $507.9 million) 
and net return to cost ratio (and net return to cost ratio (--0.68 to 0.68 to 
73.63)73.63)



Pediatric FDA metaPediatric FDA meta--researchresearch
ÙÙ Objective: To quantify the Objective: To quantify the 

dissemination of results of dissemination of results of 
studies conducted for pediatric studies conducted for pediatric 
exclusivityexclusivity

ÙÙ Evaluated 253 studies Evaluated 253 studies 
submitted to FDA from 1998submitted to FDA from 1998--
20042004

ÙÙ Labeling changes positive for Labeling changes positive for 
127/253(50%)127/253(50%)

ÙÙ Only 113/253 publishedOnly 113/253 published

ÙÙ Efficacy studies and positive Efficacy studies and positive 
labeling change more likely to labeling change more likely to 
be publishedbe published



Translation of InnovationsTranslation of Innovations

Current State EntitiesCurrent State Entities

Industry/Biotech Clinical Research 
Organizations/AHS

HCS/Hospitals/
Practices/FQHC/AHS

Government Government 
NGOsNGOs

AHS/Industry/
Biotech

Basic
Discovery

Preclinical
Research

PD/PK/
Toxicology

Proof of
Concept
In Man

Phase II, III
and IV

Health Service
and

Outcomes
Research

Guidelines
And

Adoption

Community
Health
Trends

Global Health
Research and

Service

AMC/AHS AMC/AHS AMC/AHS AMC/AHS AMC/AHSFragmented/Disorganized

Current Timeline 25-30 Years

Basic
Discovery

Preclinical
Research;

In Vivo
Analysis

Clinical
Development 

Phase II, III

Translation

FDA 
Approval

Evidence 
Based

Medicine

Clinical 
Research

Practice 
Adoption,
Practice 

Guidelines,
Cost 

Effective

Community 
Assessment

•Care delivery
•Outcomes
•Economics

Translation 
and Adoption

ImproveImprove
CommunityCommunity

HealthHealth
StatusStatus

Global Global 
Health:Health:
Service/Service/

Research,Research,
Population/Population/
PublicationPublication

Global
HealthDiscovery

PK,PD,
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Proof of
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