
Science Based Regulatory 
Decision-Making: 

Recent Efforts in Clinical 
Pharmacology 

1

Shiew-Mei Huang
Deputy Director

Office of Clinical Pharmacology, OTS, CDER, FDA
ShiewMei.Huang@fda.hhs.gov

Sino-American Pharmaceutical Professionals Association
“Accelerating Pharmaceutical Growth through

Open Innovation and Global Collaboration”
August 4, 2012, Piscataway, New Jersey



2

CDER Major priorities
• User Fee Agreements and Implementation 

(PDUFA, GDUFA, BsUFA)
• Challenge of Globalization of Medical 

Products Development and Manufacture
• Senior Leadership Recruitment
• Regulatory science and drug safety continue 

high priorities for CDER

Douglas Throckmorton, FDLI, April 24, 2012
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FDA on Innovation

Our job is to enable innovation – 
but without sacrificing our high 
standards for ensuring safe, 
effective and high quality products 

Margaret Hamburg, NEHI conference on Bridging 
the Innovation Gap, Boston, April 26, 2012
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http://www.fda.gov/AboutFDA/ReportsM 
anualsForms/Reports/ucm274333.htm

“America is at an important 
crossroads, where the science

 
before us presents unprecedented 
opportunities to create new and 
better medical products and to 
promote better health for the 
public.”

Margaret A Hamburg, MD
October 5, 2011
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Will New Scientific Discoveries 
Revolutionize Treatment of 

Disease (Soon)?
New paradigms for evaluation of 
diagnostic and therapeutic interventions 
must be developed

– Faster 
– More efficient
– But equally or more informative

5Janet Woodcock, Qb3 Entrepreneurs’ Discussion, UCSF, April 26, 2012



In 2011, CDER approved 30 NMEs,
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*The final number of NME Applications filed in 2011 is projected, pending final 
validation of the data and dependent outcome of 12 applications submitted in late 2011.

Janet Woodcock, Qb3 Entrepreneurs’ Discussion, UCSF, April 26, 2012



FDA and Regulatory Science
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http://www.nature.com/clpt/journal/v91/n3/index.html

March 2012 issue

•
 

Adaptive licensing (MIT 
Center for Biomedical 
Innovation report)
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Licensing

•
 

Analysis of FDA review 
division performance 
(Tufts Center for the 
Study of Drug 
Development)

•
 

Nine papers from the 
FDA

•
 

Development of 
biosimilars

http://www.nature.com/clpt/journal/v91/n3/
http://www.nature.com/clpt/journal/v91/n3/index.html


Office of Clinical Pharmacology 
Strategic Plan
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• OCP Review Quality & Clinical Relevance
(patient-centric clinical pharmacology)

• Review Process
• Staff Excellence
• Internal Communication
• External Communication
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Pharmacogenomic Efforts at the FDA  

Critical Path Initiative 2004

Guidance on Genomic 
Data Submission 2005

Nat Rev Drug Disc 2004

- Labeling update
- Genetic tests cleared
- Genomics review 

< Modified from Zineh, I,  CMOD Biomarker meeting, September 13, 2011>

Pharmacogenomics Journal, 2002
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http://www.fda.gov/Drugs/GuidanceComplianceR

 
egulatoryInformation/Guidances/ucm064982.htm

Published for public 
comment in February 
2011


 

Included examples



Modified from: T Mullin, CDER, Office of Planning and 
Analysis, OTS presentation, May 2009 S-M Huang 11     

(changes made Oct 2002-Aug 2005, n=2645 label changes for 1601 NDA/BLA entries) 

0

20

40

60

80

100

120

140

160

180

200

220

0 5 10 15 20 25 30 35 40 45 50 55 60

Years post-approval
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Warnings

Precautions

Contraindications

Adverse Reactions

Warfarin**

Clopidogrel**

Codeine**

Cetuximab**

Panitumumab**

Safety-Related Labeling Changes 

Modified from: T Mullin, CDER, Office of Planning and 
Analysis, OTS presentation, May 2009

**Related to pharmacogenetics



Clinical Utility

December 2010

12     S-M Huang

http://www.nature.com/clpt/journal/v88/n6/
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Email Bursts
Initiated in June 2011 (to ASCPT, 
ACCP, ACCPharmacy)
2011: 

Boceprevir, telaprevir, crizotinib, vemurafenib, 
ruxolitinib, digoxin, clobazam, pimozide, 
asparaginase Erwinia chrysanthemi, zolpidem

2012: 
Glucarpidase, vismodegib, ivacaftor, cisplatin, 
axitinib, taliglucerase alfa, pertuzumab, lorcaserin, 
phentermine/topiramate
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Guidance Update



16Hepatic impairment

http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm064982.htm

http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
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• Public hearing, May 11, 2012, FDA White Oak Campus
http://www.fda.gov/Drugs/NewsEvents/ucm265628.htm

• DIA/FDA Workshop, September 12-13, 2012, Washington 
Marriott Wardman Park, Washington DC

http://www.fda.gov/Drugs/NewsEvents/ucm265628.htm
http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
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Co
doc
sub

http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm064964.htm

mbined guidance 
ument for NDA 
missions 

http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png
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Drug Development Tools:
• Patient Reported Outcomes
• Biomarker Qualification
• Animal Models and other Non-

Clinical Tools

http://www.clker.com/cliparts/z/g/U/q/e/l/check-mark-md.png


Systems Biology in Drug Regulatory Research 
to Advance the Science of Drug Safety

• Prediction of Clinical Adverse 
Drug Reactions before they  
have been observed

Courtesy: Darrell Abernethy

• Identification of Patient 
subgroups particularly
susceptible to ADRs

• Systems Pharmacology based 
mechanism to strengthen 
potential ADR signal



Quantitative Disease-Drug-Trial Models
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Disease
Model

Drug 
Model

Trial
Model

FDA Data

Diverse
Expertise

Physiology

Biology
Natural Progression
Placebo
Biomarker‐Outcome

Pharmacology
Effectiveness
Safety

Early‐Late
Preclinical‐Healthy‐Patient

Patient Population
Drop‐out
Compliance

Disease‐drug‐trial models are mathematical representations of the time course

 

of 
biomarker‐clinical outcomes, placebo effects, drug’s pharmacologic effects and trial execution 
characteristics for both the desired and undesired responses, and across experiments. 

Janet Woodcock, Qb3 Entrepreneurs’ Discussion, UCSF, April 26, 2012
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Physiologically-based
 Pharmacokinetics Modeling

 (PBPK)



Applications of Physiologically-Based 
Pharmacokinetic Modeling (PBPK)

Rowland M, Peck C, Tucker G, Physiologically-based pharmacokinetics in Drug 
Development and Regulatory Science Annu Rev Pharmcol Toxicol, 2011



http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm064982.htm

 Utility of PBPK incorporated in clinical 
pharmacology guidance documents 
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Predict, Learn, Confirm
<Zhao P, Zhang L, Grillo JA, et al, Clin Pharmacol Ther, February, 2011>
<Huang S-M, Rowland M, Clin Pharmacol Ther May 2012>



1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Source: Tufts CSDD Analysis of FDA’s Bioresearch 
Monitoring Information System File (BMIS)-
courtesy of Ken Kaitin

Annual Growth in Clinical 
Investigators by Country
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irms are moving operations abroad to:

Tufts Center for the Study of Drug Development, Outlook 2008.

 
Cut costs

 
Access scientific talent
Gain knowledge of local markets

F

1 
http://csdd.tufts.edu/InfoServices/OutlookPDFs/Outlook2008.pdf
2  IMS Health Forecasts 4.5-5.5 % Growth for Global Pharmaceutical Market in 2009, >$820 B
3 Economist, Quagmire to goldmine? 5/15/08 
- Courtesy of T Mullin, CDER, Office of Planning and Analysis

-
-
-
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<Huang S-M, Temple R, Clin Pharmacol Ther 84: 287-294, 2008>

Race and Ethnicity  
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International Transporter 
Consortium  

• First workshop in October 
2008; whitepaper published
in NRDD, March 2010; 

http://www.nature.com/clpt/journal/v87/n 
1/full/clpt2009236a.html

• Second workshop in March 2012
• Whitepapers being prepared
• Expand to include other regulatory
agencies



2006-2011 OCP “Sabbatical”

Children’s Mercy 
Hospital

Steve Leeder

NorthWestern
Art Atkinson

Stanford U
Terry Blashke*

Iowa U
Ray Hohl

U Basel
Urs Meyer

U Minn.
Dick 

Brundage

2006-2011 OCP “Sabbatical”U Wash.
Ken Thummel;

Isabelle
Ragueneau

USC
Michael Neely

U Toronto
Sandy 
Pang

Indiana U
David Flockhart

Steve Hall

U Ulm
Julia Kirchheiner

MPA
Eva Gil Burglund

U Manchester
Malcolm Rowland;*

Amin Rostami

U Tokyo
Yuichi Sugiyama

EMA
Efthymois Manolis
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• Center for Excellence in Regulatory Science/Innovation (CERSI)
- University of Maryland
- Gerogetown University

• Medical Countermeasures Initiative (MCMi)
http://www.fda.gov/EmergencyPreparedness/MedicalCountermeasures/de 
fault.htm

- various grants

Research and Collaborations

• Critical Path Projects; Regulatory Science Research grants; 
Office of Women’s Health grants

• Other research projects
- knowledgebase development
- iTool development



)Morrissey KM, et al, Clin Pharmacol Ther 89(1): S40, PII-06 (February 2011



Summary- priorities
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• OCP reviews follow “patient- centric” clinical 
pharmacology
– Alignment with CDER/FDA priorities
– User Fee Agreements Implementations

• Regulatory science, staff excellence, 
communications high priorities
– Collaborations with other regulatory agencies
– Collaborations with academic, industry, and other government 

scientists (consortia)
– Continuation of academic visits, publications, presentations
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Office of Clinical Pharmacology (OCP)/OTS
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and Drug Interactions Website; 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/Develop

 mentResources/DrugInteractionsLabeling/ucm080499.htm
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Genomics at the FDA: 
http://www.fda.gov/Drugs/ScienceResearch/ResearchAreas/Pha
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	�Science Based Regulatory Decision-Making: �Recent Efforts in Clinical Pharmacology 
	CDER Major priorities
	FDA on Innovation
	Slide Number 4
	Will New Scientific Discoveries Revolutionize Treatment of Disease (Soon)?
	In 2011, CDER approved 30 NMEs,�
	FDA and Regulatory Science�
	Office of Clinical Pharmacology Strategic Plan
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Email Bursts 
	Slide Number 14
	Guidance Update
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Systems Biology in Drug Regulatory Research�to Advance the Science of Drug Safety
	Quantitative Disease-Drug-Trial Models
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Annual Growth in Clinical Investigators by Country
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Summary- priorities
	Slide Number 33
	Slide Number 34



