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Plan for My Talk

• Orientation to FDA and the  CDER Office of Translational Sciences
• Regulatory Science Challenges
• Our approach:

– Initiatives
– Collaboration
– Integrating New Science
– Communication
– Information Technology
– Training
– People



FDA’s Regulatory Scope:  
25 cents of every GDP dollar
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OTS promotes and protects public health by assuring that safe 
and effective drugs are available to Americans by:

• Promoting innovation in drug regulatory review across 
CDER

• Assuring the validity of clinical trial design and analysis in 
regulatory decision making

• Developing and applying quantitative and statistical 
approaches to decision making in the regulatory review 
process

• Promoting scientific collaboration to advance regulatory 
review

• Ensuring alignment of CDER research with CDER goals

What We Do:



Where we are now…

New office—Office of Study Integrity and Surveillance



Realities of the 21st Century
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• Over two decades ago we lacked effective treatments for many life‐
threatening illnesses.

• Today many more treatments are available, but patterns of drug 
manufacturing, use and guiding information have shifted 
dramatically.  

• Patients and clinicians want more accurate, up‐to‐date and 
understandable information to ensure safe use and they want it 
earlier.

• New science promises accelerating product development but 
delivery has lagged.

• FDA is only one part of an extremely complex healthcare system. 
Influencing change is challenging and requires collaboration.



Drug Development Process

Source: PhRMA



Average Cost to Develop One New Medicine

SOURCES: J.A. DiMasi, R.W. Hansen, and H.G. Grabowski. “The Price of Innovation: New Estimates of Drug Development Costs.” Journal of Health Economics 2003; 22(2): 151–185; J.A. 
DiMasi and H.G. Grabowski. “The Cost of Biopharmaceutical R&D: Is Biotech Different?” Managerial and Decision Economics 2007; 28(4–5): 469–479; More recent estimates range from 
$1.5 billion to more than $1.8 billion. See for example J. Mestre-Ferrandiz,
J. Sussex, and A. Towse. “The R&D Cost of a New Medicine.” London, UK: Office of Health Economics, 2012; S.M. Paul, et al. “How to Improve R&DProductivity: The Pharmaceutical 
Industry’s Grand Challenge.” Nature Reviews Drug Discovery 2010; 9: 203–214.
NOTE: Data is adjusted to 2000 dollars based on correspondence with J.A. DiMasi.



SOURCE: Pharmaceutical Research and Manufacturers of America. “PhRMA Annual Membership Survey.” 1996–2013.

R &D Expenditures



New Molecular Entities
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Notable 2013 NMEs

http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/DrugInnovation/UCM381803.pdf
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Some Notable 2014 NMEs
Harvoni

Chronic Hep C
Keytruda
Metastatic Melanoma

Zontivity
Thrombotic CV 

Vimzim
Morquio A Syndrome

Impavido
Leishmaniasis

Sylvant
MCD

Cerdelga
Gaucher Disease

Esbriet
Pulmonary Fibrosis

Ofev
Pulmonary Fibrosis

Farxiga
Diabetes

Tanzeum
Diabetes

Jardiance
Diabetes

Trulcitiy
Diabetes

Dalvance
ABSS

Sivextro
ABSS

Orbactiv
ABSSABSS—Acute Bacterial Skin and Skin Structure

MCD- Multicentric Castleman’s Disease



Expedited	Programs	for	
Serious	Conditions
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Fast	Track Breakthrough Therapy Accelerated	Approval Priority	Review

• A	drug	that	is	intended	
to	treat a	serious	
condition	AND
nonclinical	or	clinical	
data	demonstrate	the	
potential	to	address	
unmet	medical	need	
OR

• A	drug	that	has	been	
designated	as	a	
qualified	infectious	
disease	product

• A	drug	that	is	intended	
to	treat	a	serious	
condition	AND
preliminary	clinical	
evidence	indicates that	
the	drug	may	
demonstrate	
substantial	
improvement	on	a	
clinically	significant	
endpoint(s)	over	
available	therapies

• A	drug	that treats	a	serious	
condition	AND generally	
provides	meaningful	
advantage	over	available	
therapies	AND demonstrates	
an	effect	on	a	surrogate	
endpoint	that	is	reasonably	
likely	to	predict	clinical	
benefit	or	on	a	clinical	
endpoint	that	can	be	
measured	earlier	than	an	
effect	on	irreversible	
morbidity	of	mortality	
(IMM)	that	is	reasonably	
likely	to	predict	an	effect	on	
IMM	or	other	clinical	benefit	
(i.e.,	an	intermediate	clinical	
endpoint)

• An	application	(original or	
efficacy	supplement)	for	a	
drug	that	treats	a	serious	
condition	AND if	approved,	
would	provide	a	significant	
improvement	in	safety	or	
effectiveness	OR

• Any	supplement	that	proposes	
a	labeling	change	pursuant	to	
a	report	on	a	pediatric	study	
under	505A	OR

• An	application	for	a	drug	that	
has	been	designated	as	a	
qualified	infectious	disease	
product	OR

• Any	application	or	supplement	
for	a	drug	submitted	with	a	
priority	review	voucher

Guidance for Industry: Expedited Programs for Serious Conditions––Drugs and Biologics . 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM358301.pdf



Research Spending

SOURCES: Pharmaceutical Research and Manufacturers of America. “PhRMA Annual Membership Survey.” 2013; National Institutes of Health 
(NIH), Office of Budget. “History of Congressional Appropriations, Fiscal Years 2000–2012.” Bethesda, MD: NIH, 2012. 
http://officeofbudget.od.nih.gov/pdfs/FY12/Approp.%20History%20by%20IC)2012.pdf (accessed February 2013); Adapted from E. Zerhouni. 
“Transforming Health: NIH and the Promise of Research.” Transforming Health: Fulfilling the Promise of Research. Washington, DC. November 2007. 
Keynote address.
www.researchamerica.org/transforming_health_transcript (accessed January 2013).



Why Regulatory Science?
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Why Regulatory Science?
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• Major investments and advances in basic science are not effectively 
translating into products to benefit patients
– Product development is increasingly costly, success rates remain 
low, and time is money

– Development/evaluation tools and approaches have neither kept 
pace with nor incorporated emerging technologies

• Collaboration through partnerships can promote innovation through 
synergistic problem solving

• FDA’s essential role recognized in the President’s 2012 National 
Bioeconomy Blueprint*
– And….it’s about our nation’s health and our economic well being, 
the health of the 25% of the economy that is fueled by the 
research and innovation that FDA regulates

*http://www.whitehouse.gov/sites/default/files/microsites/ostp/national_bioeconomy_blueprint_april_2012.pdf



Regulatory Science –
A Science of Evaluation and Decision 
Making (FDA definition)
• Regulatory Science is the science of developing new 
tools, standards, and approaches to assess the 
safety, efficacy, quality, and performance of all FDA‐
regulated products. Knowledge gained from CDER 
science and research increases the certainty and 
consistency of regulatory decisions, and contributes 
to the development of regulatory guidance 
documents and best practice standards for 
pharmaceutical companies.
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What are we doing about this?
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FDA has a Unique Vantage Point
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• Use experience to help identify targeted activities 
• Serve as catalyst 
• Bring stakeholders together
• Translate findings to update policies and standards
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Critical Path Initiative

March 2004 March 2006 October 2011
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Enhance regulatory 
decision making

Utilize 
opportunities 
presented by 
science

Improve patient 
care

Expedite medical 
product
development 
process

FDA NIH/Academia

Patients INDUSTRY

PARTNERING

The  Power of Public Private 
Partnerships



Academia

Industry

Patients

Regulators

Knowledge 
Advancement

d f

Tools

Identification 
of Drug 

Development 
Tools

Development 
of Standards, 
Methods, 

Platforms, etc. 

Academia

Industry

Patients

Regulators

Consortia



Identify Need/Public Health Question

Leverage resources/expertise

Identify partners and define roles 
and responsibilities

Develop proposals, timelines, 
milestones, deliverables

Share data in the public domain

Development of Consortia
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Examples of Consortia
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2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

CSRC

PSTC

iSAEC

CTTI

CAMD

SmartTots

PKD

NIPTE

KHI
BC

iMEDS

CPTR

TransCelerate

ACTTION

PRO

CFAST

MSOAC

Cardiac Safety Research Consortium (CSRC), Biomarker Consortium (BC), Predictive Safety Testing Consortium (PSTC), Clinical Trials 
Transformation Initiative (CTTI), Coalition Against Major Disease Consortium (CAMD), Critical Path to TB Drug Regimens (CPTR) Consortium, 
Patient Reported Outcomes (PRO) Consortium, Polycystic Kidney Disease Outcomes (PKD) Consortium, National Institute for Pharmaceutical 
Technology and Education (NIPTE), Analgesic Clinical Trial Translations, Innovations, Opportunities, and Networks Initiative (ACTTION), Multiple 
Sclerosis Outcome Assessments Consortium (MSOAC); Kidney Health Initiative (KHI), Coalition For Accelerating Standards and Therapies (CFAST), 
Innovation in Medical Evidence Development and Surveillance (IMEDS) Program



Examples of Current Efforts
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Biomarker 
Consortium (BC)

International Serious 
Adverse Events 

Consortium (iSAEC)
SmartTots

Analgesic, Anesthetic, and Addiction 
Clinical Trial Translations, Innovations, 
Opportunities, and Networks (ACTTION) 

Initiative

Cardiac Safety Research Consortium 
(CSRC)

CTTI
Clinical Trials 

Transformation 
Initiative

Critical Path Institute (CPath)

Coalition Against Major Diseases 
Consortium (CAMD)

Patient Reported 
Outcomes 

Consortium (PRO, 
ePRO)

Predictive Safety 
Testing 

Consortium 
(PSTC)

Polycystic Kidney Disease 
Consortium (PKD)

Critical Path to TB Drug Regimens 
Consortium (CPTR) 

Coalition for Accelerating
Standards and Therapies 

(CFAST) 
Multiple Sclerosis Outcome Assessment 

Consortium (MSOAC) 





Medical Device Innovation 
Consortium (MDIC)

32http://mdic.org/



TOOL KIT DEVELOPMENT
Reducing uncertainty…
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The need for better predictivity
“Given the high societal and economic cost of late stage drug failures 
because of efficacy or safety concerns, it is important to thoroughly assess 
the added value of predictive modeling to regulatory decision making 
during drug development ... ”
‐ Identifying CDER’s Science and Research Needs Report, The CDER Science 
Prioritization and Review Committee, July 2011

“No branch of science can be called truly mature until it has developed 
some form of predictive capability.”
‐ Sir Peter Medawar (1915‐1987)

Knowledge management and mechanistic modeling 
are necessary and complementary approaches that 
may integrate available data and provide an analytical 
context in which regulatory decisions can be made.



In silico models in drug 
development





FDA has worked to respond to, 
anticipate and help drive scientific developments 
in personalized therapeutics and diagnostics

The concept of personalized 
medicine is not new…What 
is new is that advances in a 
wide range of fields from 
genomics to medical 
imaging…are allowing 

patients to be treated and 
monitored more precisely 

and effectively…

http://www.fda.gov/ScienceResearch/SpecialTopics/PersonalizedMedicine/ucm20041021.htm



The Role of Biomarkers in 
Clinical Trial Design

Enrich

Stratify

Explore

Susceptibility

Diagnosis

Prognosis

Prediction

Monitoring

Dose Selection

Patient Selection

Monitoring



Drug Development Tool 
Qualification Program

http://www.fda.gov/downloads
/Drugs/GuidanceComplicanceRe
gulatoryInformationi/Guidances

/UCM230597.pdf
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FDA‐Qualified DDTs
DDT Type Name Submitter Qualification 

Date

Biomarker Seven Biomarkers of Drug 
Induced Nephrotoxicity in Rats

Predictive Safety and 
Testing Consortium (PSTC)

4/14/2008

Biomarker Nonclinical Qualification of 
Urinary Biomarkers of 

Nephrotoxicity

International Life Sciences 
Institute(ILSI)/Health and 
Environmental Sciences 

Institute (HESI)

9/22/2010

Biomarker Nonclinical Qualification of 
Circulating Cardiac Troponins T 
and I as Biomarkers of Cardiac 

Morphologic Damage

P J O’Brien, WJ Reagan, MJ 
York and MC Jacobsen

2/23/2012

COA/PRO Exacerbations of Chronic 
Pulmonary Disease Tool 

(EXACT)

Evidera 1/09/2014

Biomarker Galactomannan for Invasive 
Aspergillosis

Mycoses Study Group 10/24/2014



How we communicate…
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How We Routinely Communicate….

• Formal Meetings with FDA: Formal PDUFA meetings fall into 
one of three types – Type A, Type B, or Type C

• Guidance 
• Workshops/Seminars/Advisory Committee Meetings
• Open Public Hearings

42

But we also have become more creative….
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blogs.fda.gov

twitter.com/US_FDA
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• New CDER program
• Promotes understanding challenges in drug development 

and innovative strategies to address them
• Potential biomarkers not ready for DDT Qualification 

Program
• Natural history study design and implementation
• Emerging technologies or new uses of existing 

technologies
• Novel clinical trial designs and methods
• Nonbinding on FDA and other participants
• No advice on specific approval pathways

Critical Path Innovation Meetings
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INFORMATICS
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A standards based end-to-end fully electronic 
receipt, review, and dissemination environment
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Challenges of the current state 
of data submissions…

Massive amounts of clinical research data 
in extremely disparate formats 

Using a variety of proprietary standards

Extremely difficult to do cross-study and 
application reviews 



Standardized Data

• Data standards are the foundational prerequisite to 
success

– Develop re-useable tools and analytic capabilities that automate 
common assessments and support data exploration

– Allow us to integrate data automatically with the Clinical Trial 
Repository (Janus)

– Facilitate data integration

51

Data

Data
Data
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Facilitating Modernization of the 
Regulatory Review Process
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Standardized Data

Repositories for
Electronic Data

Intersection of data, tools and 
technology

54

Dat
a

Dat
a

Dat
a

Analytic Tools

Data Warehouse

Data Marts Reviewer
DecisionsData

Validation



Objective – Improve Review 
Effectiveness
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• Provide various analytic tools and views to improve 
the effectiveness and efficiency of regulatory review:
– Support  the ability to answer regulatory related questions 

involving large amounts of data

– Improve reviewer efficiency by providing automated analysis

– Identify coding problems that may impact the interpretation of 
results 



BUILDING HUMAN CAPITAL
Training and Attracting the Best and 
Brightest….
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Opportunities at FDA
• Fellowships

– Commissioner’s Fellows
– ORISE
– Alzheimer’s Fellowship

• Sabbaticals
• Special Government Employees
• Advisory Committee Members
• Employment

57



http://www.fda.gov/AboutFDA/WorkingatFDA/FellowshipInternshipGraduateFacultyPrograms
/default.htm
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Institute of Medicine Report Reinforces 
Need for Regulatory Science Curricula
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No institution currently has ownership of a 
regulatory science initiative

• Possible to create modules of course content to be made 
available to university programs

• University systems might be networked either by centers of 
excellence or modeled after CTSAs

• Blended learning, distance learning possible
• National and international impacts, especially for new 

regulators and new scientists entering the field
• Our academic centers currently do not support the research 

studies outside the NIH model
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FDA Centers of Excellence in Regulatory 
Science and Innovation (CERSI)
Collaborative Research, Scientific Exchanges, and 

Professional Development

Developing network of regulatory science centers to enhance 
FDA  research and science infrastructure and resources, 
including robust staff training and education system 

nationwide.

http://www.fda.gov/ScienceResearch/SpecialTopics/Regulato
ryScience/ucm301667.htm
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First Two CERSIs established 
in 2011

University of Maryland: CBER, 
CDER, & CDRH

Georgetown University:
CBER & CDER

Two New CERSIs 
established in 2014

UCSF and Stanford University: 
CBER, CDER,  CDRH

Johns Hopkins University: 
CBER, CDER, CDRH, & CFSAN
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New Proposal—Regulatory Science 
Training Consortium
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(Some) Training Areas of Focus
Develop training modules to support regulatory science education in 
key areas including:

– Statistics,CMC, pharmtox, clinical  pharmacology, clinical trial 
design and analysis methods to support the development of 
biologics, drugs and medical devices 

– PRO development, endpoints to support the development of 
biologics, drugs and medical devices

– subtopics of rare diseases
– pediatrics, elderly,  and other vulnerable populations
– drug‐device interactions
– investigator responsibilities (regulatory, legal, ethical)
– microbiological, chemical and analytical methods to support 

food safety
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2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

CPI Report

CPI 
Opportunities 

List

CPIM 
Program

DDT 
Qualification 
Program

CPI Publications

Draft Guidance

Final Guidance

CPI Support Programs

Consortia

Sentinel 
Initiative

Clinical Trial 
Endpoints for 

Cancer 
Drugs/Biologics

Qualification 
Process for 
DDTs Providing 

Regulatory 
Submissions 
in Electronic 
Format

Adaptive Design 
Clinical Trials 

Enrichment 
Strategies for 
Clinical Trials

Product 
Development 
under the 
Animal Rule

Data Retention 
When Subjects 
Withdraw from 
Clinical Trials

Non‐Inferiority 
Clinical Trials

Patient Reported 
Outcome 
Measures

CSRC

PSTC

iSAEC

CITTI

CAMD

Sentinel

SmartTots
PRO

PKD

NIPTE
ACTTION

MSOAC
KHI
CFAST

BC
iMEDS

CPTR

TransCelerate



Moving Forward…

Regulatory 
Review

Partnerships
Collaborations

Guidance
Regulations

Policy

Education/ 
Training

Critical
Path 

Innovation
Meetings Drug 

Development
Tool 

Qualification

Safe and 
Effective
Medical 

Products

Incorporating 
Emerging 
Science



Summary
• Regulatory Science is an emerging field of value for 
medical professionals

• We need to partner with our academic colleagues to 
enhance the development of new approaches to 
enhance medical product development

• Early communication and education is key to 
efficient development

• There are many opportunities to work with FDA
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To Contact Us:
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Office of  Translational Sciences/CDER/FDA
301-796-2600

shaavhree.buckman-garner@fda.hhs.gov



Back Up Slides
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Early communication: A key to drug 
development and approval times
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• For	all	new	drug	approved	between	2010‐2012,	the	average	
clinical	development	time	was	3	years	faster when	a	pre‐IND	
meeting		was	held	than	it	was	for	drugs	approved	without	a	
pre‐IND	meeting.

• For	orphan	drugs	used	to	treat	rare	diseases,		the	
development	time	for	products	with	a	pre‐IND	meeting	was	6	
years	shorter	on	average	(~	half)	than	for	orphan	drugs	
without	a	pre‐IND	meeting.

Posted on February 6, 2013 by FDA Voice  (Anne Pariser, M.D.)



http://www.fda.gov/oc/initiatives/advance/reports/report0508.html.  
75


