[bookmark: _GoBack]An Introduction to Pharmacoepidemiology (2 Units)
UCSF Department of Biostatistics and Epidemiology 
Course Director: Michael Kelsh PhD, MPH
Lecturers: TBD


Course Description 

This course provides an overview of methods, data sources, and other selected topics in pharmacoepidemiology.  Seminar topics include: review of epidemiologic methods and study designs typically used in pharmacoepidemiology, discussions on the use of pharmacoepidemiology in drug safety research, overview of health outcomes and health economics research, and a discussion of ethics and conflicts of interest in pharmacoepidemiology. This course is designed to complement other epidemiology courses (e.g. EPI 202-205, 207 and 260) and will rely on case studies to illustrate the application of pharmacoepidemiologic methods in the evaluation of drug efficacy and drug safety.  Course prerequisites are a basic background in study design and epidemiology (EPI 202 and 203 or equivalent) and biostatistics (BIOSTAT 200 or equivalent).  Students will be required to participate in class discussions and prepare a written summary of a class discussion that they lead/facilitate on one of the case studies reviewed in the course seminars. 


Textbook:  Textbook of Pharamcoepidemiology 2nd Edition,  Strom BL, Kimmel SE, Hennessy S  (eds)  2012  Wiley Blackwell 


Course Overview 

	Lecture #
	Topic 

	1
	Class Logistics, Overview, Intro to Pharmacoepidemiology

	2
	Pharmacoepidemiology: Study Design

	3
	Pharmacoepidemiology and Drug Safety  

	4
	Pharmacoepidemiology: Data Sources 

	5
	Advanced Methods/Analytical Approaches: Examples in Pharmacoepidemiology 

	6
	Evidence Based Medicine, Meta-Analysis, Systematic Review 

	7
	Pharmacoepidemiology in the Regulatory Arena  

	8
	Health Economics and Health Outcomes Research  

	9
	Special Topics: Biomarkers, Medical Errors, Birth Defects

	10
	Ethics in Pharmacoepidemiologic Research






Detailed Course Outline

	Date/
Lecture 
	Lecturer
	Topic

	1
	
	Class logistics; introduction to Pharmacoepidemiology

	
	
	
· History of pharmacoepidemiology
· Different types of questions 
· Who’s asking/answering the questions: academia, government and industry

Readings
“What is Pharmacoepidemiology?” Strom BL., in Textbook in Pharmacoepidemiology pp. 3-16, 

“Views for Academia, Industry, Regulatory Agencies and the Legal System”  in Textbook in Pharmacoepidemiology pp. 63-98

Platt et al., The US FDA Mini-Sentinel Program: status and direction. PDS January 2012; 21(S1):1-8
http://onlinelibrary.wiley.com/doi/10.1002/pds.2343/full

Robb et al., The US FDA Sentinel Initiative: Expanding the horizons of medical product safety. PDS January 2012;21(S2):9-11.
http://onlinelibrary.wiley.com/doi/10.1002/pds.2311/pdf

Jones JK, Tilson HH, Lewis JD.  Pharmacoepidemiology: Defining the Field and its Core Content. PDS 2012;21(7):677-689.
http://onlinelibrary.wiley.com/doi/10.1002/pds.3198/abstract





	2
	
	Pharmacoepidemiology in Drug Development/Study Design

	
	
	· Experimental and Observational Studies
· Descriptive Epidemiology – Estimating patient populations, characterizing natural history of disease
· Defining the exposure, outcomes and covariates
· Selecting the appropriate study design
· Sources of systematic error
· Selection Bias
· Confounding
· Misclassification

Readings
“Study designs available for Pharmacoepidemiologic Studies”  in Textbook of Pharmacoepidemiology  pp. 30-39

Avorn J. In Defense of Pharmacoepidemiology – Embracing the Yin and the Yang of Drug Research. NEJM 2007;357:2219-2221
http://www.nejm.org/doi/full/10.1056/NEJMp0706892

Jick H, Garcia Rodriguez LA, Perez-Gutthan S. Principles of epidemiological research on adverse and beneficial drug effects. The Lancet 1998;352(9142):1767-70.
http://www.sciencedirect.com/science/article/pii/S0140673698043505

Schneeweiss S. Developments in post-marketing comparative effectiveness research. Clinical Pharmacol Therapeutics 2007;82(2):143-156.
http://www.nature.com/clpt/journal/v82/n2/abs/6100249a.html

Maclure M, Fireman B, Nelson JC et al. When should case-only designs be used for safety monitoring of medical products? Pharmacoepidemiol Drug Saf 2012; 21(S1): 50–61.
http://onlinelibrary.wiley.com/doi/10.1002/pds.2330/pdf
Rothman KJ  Six Persistent Research Misconceptions; J Gen Intern Med DOI: 10.1007/s11606-013-2755  2014




	3
	
	Pharmacoepidemiology and Drug safety 

	
	
	· The expanding role of pharmacovigilance
· Methodological issues
· Class Discussion: Case Studies (TBD)
· Anti-Psychotics and Diabetes 
· Breast Implants and Connective Tissue Diseases  

Readings
Hammad TA, Neyarapally GA, Iyasu S, Staffa JA, Dal Pan G. The Future of Population-Based Postmarket Drug Risk Assessment: A Regulator's Perspective. Clin Pharmacol Ther. 2013;94(3):349-58.
http://www.nature.com/clpt/journal/v94/n3/abs/clpt2013118a.html

Schneeweiss S. A basic study design for expedited safety signal evaluation based on electronic healthcare data. Pharmacoepidemiology & Drug Safety 2010; 19:858–868.
http://onlinelibrary.wiley.com/doi/10.1002/pds.1926/abstract

Ray A. Beyond debacle and debate: developing solutions in drug safety. Nat Rev Drug Discov 2009;8:775-9.
http://www.nature.com/nrd/journal/v8/n10/abs/nrd2988.html


	4
	
	Data sources for conducting pharmacoepidemiologic research

	
	
	
· Types and description of different data sources
· Database purpose, strengths and limitations
· Using databases to answer different types of research questions (surveillance/drug utilization; studies of intended / unintended effects; treatment prediction)
· FDA Sentinel 

Readings
“Sources of Pharmacoepidemiology Data” in Textbook of Pharmacoepidemiology pp 99-177, 190-202

Jick SS, Kaye JA, Vasilakis-Scaramozza C, et al., Validity of the General Practice Research Database. Pharmacotherapy 2003:23(5):686-9.
http://onlinelibrary.wiley.com/doi/10.1592/phco.23.5.686.32205/abstract

Warren JL, Klabunde CN, Schrag D, et al., Overview of the SEER-Medicare Data: Content, Research Applications, and Generalizability to the United States Elderly Population. Medical Care 2002;40 (8 Supplement):IV-3-IV-18
http://www.jstor.org/stable/3767919

Curtis LH, Weiner MG, Boudreau DM, et al., Design considerations, architecture, and use of the Mini-Sentinel
distributed data system. PDS 2012;21(S1):23-31.
http://onlinelibrary.wiley.com/doi/10.1002/pds.2336/abstract



	5
	
	Advanced Methods and Analytical Tools – Examples of Application to Pharmacoepidemiology   

	
	
	· Advanced Analytical Tools 
· Instrumental variables
· Structural models
· Propensity methods

Readings: 
“Advanced Approaches to Controlling Confounding in Pharmaco-epidemiologic Studies”  in Textbook of Pharmacoepidemiology pp 324-336

Brookhart MA, Rasen JA, Schneeweiss S, Instrumental variable methods in comparative safety and effectiveness research.  Pharmacoepi and Drug Safety 2010; 19: 537-554

Schneeweiss S, Rassen JA, Glynn RJ et al., High dimensional propensity score adjustment in study of treatment effects using health claims data.  Epidemiol 2009; 20:512-522
 

	6
	
	Evidence Based Medicine, Meta-Analysis, Case Studies  

	
	
	Evidence-based medicine: the state of the art
· Understand the genesis of evidence based medicine
· Understand the use and application of ‘meta-analyses’ and ‘systematic reviews’ in the generation of evidence based medicine
· Explore the value of meta analysis in regulatory decision making: the Vioxx example
· Case Study:  Effect Measure Selection in MetaAnalysis – A Case study from Pharmacoepidemiology

Readings
Guyatt et al., Users’ Guides to the Medical Literature XXV. Evidence-Based Medicine: Principles for Applying the Users’ Guides to Patient Care. JAMA 2000;284(10):1290-1296
http://jama.jamanetwork.com/article.aspx?articleid=193058

Concato et al., Randomized, Controlled Trials, Observational Studies, and the Hierarchy Of Research Designs. N Engl J Med 2000;342(25):1887-92.
http://www.nejm.org/doi/full/10.1056/NEJM200006223422507

Roundtable discussion of Vioxx/Avandia and other safety studies

Juni et al., Risk of cardiovascular events and rofecoxib: cumulative meta-analysis. Lancet 2004;364(9450):2021-2029
http://www.sciencedirect.com/science/article/pii/S0140673604175144


	7
	
	Pharmaocoepidemiology in Regulatory Agencies 

	
	
	· Pharmacoepidemiology in Regulatory Agencies – FDA, EMA
· PASS Drug Approval Process
· Post Market Requirements and Pharmacoepidemiology


	8
	
	Economics and Economic Evaluation in Health Care

	
	
	
· Efficiency and Equity (in Economics)
· Market and non-market solutions
· The role of economic evaluation
· Health Technology Assessment
· Quality of Life Measurement in Pharmacoepidemiology and Health Economics studies 

Readings

“Use of quality of life measurements in Pharmacoepidemiology” in Textbook of Pharmacoepidemiology  pp. 291-299

Arrow, K., "Uncertainty and the Welfare Economics of Medical Care," American Economic Review, December 1963, 53(5), pp. 941-973
http://www.jstor.org/stable/1812044

Weinstein, MC (1990). Principles of Cost-Effective Resource Allocation in Health Care Organizations. International Journal of Technology Assessment in Health Care, 6, pp 93-103. doi:10.1017/S0266462300008953.

Cutler DM  The lifetime costs and benefits of medical technology. J Health Econ. 2007 Dec 1;26(6):1081-100. Epub 2007 Oct 10.
http://www.sciencedirect.com/science/article/pii/S0167629607000586


	9
	
	Special Topics in Pharmacoepidemiology

	
	
	· Biomarkers and Molecular Epidemiology
· Medical Errors 
· Birth Defects 
· Vaccines 
· Pharmacoepidemiology and Risk Management 

Readings (TBD): 
“Molecular pharmacoepidemiology” in Textbook in Pharmacoepidemiology pp. 239-255


	10
	
	Ethics in pharmacoepidemiologic research 

	
	
	· Sources of bias
· Conflict of interest
· Importance of equipoise
· Publication issues

Readings
Rothman KJ. Conflict of interest: The new McCarthyism in science. JAMA 1993;269:2782-84.
http://jama.jamanetwork.com/article.aspx?articleid=406459

Pearce N. Corporate influences on epidemiology. Int J Epidemiol 2008;37:46-53.
http://ije.oxfordjournals.org/content/37/1/46.abstract

Greenland S. Commentary: Addressing corporate influence through ethical guidelines. Int J Epidemiol 2008;37:57-59.
http://ije.oxfordjournals.org/content/37/1/57.extract

DeAngelis CD, Fontanarosa PB, Flanagin A. Reporting financial conflicts of interest and relationships between investigators and research sponsors. JAMA 2001;286:89-91.
http://jama.jamanetwork.com/article.aspx?articleid=193967
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