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1. Describe pharmacoepidemiology: evolution of the field, 
competencies and hot topics (presentation, 30 min)

2. Examine real-world application of pharmacoepidemiolgy 
(fire side chat with panelists, 30 min)

3. Discuss insights and challenges for the field of global 
pharmacoepidemiology (dialogue with audience, 20 min)

4. Share resources (summary presentation, 10 min)

LEARNING OBJECTIVES - AGENDA
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The scientific discipline that uses epidemiological methods 
to evaluate the use, benefits and risks of medical products 
and interventions in human populations. 

-----

To accomplish this study, pharmacoepidemiology borrows from 
pharmacology, epidemiology … and health services research. 

pharmacoepidemiology (n)
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INTERNATIONAL SOCIETY OF PHARMACOEPIDEMIOLOGY
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Where in the world?

➢ Africa

➢ Asia-Pacific

➢ Europe

➢ South America

➢ North America

KNOW OUR AUDIENCE
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Setting of research and practice?

➢ Academia – University

➢ Government 

➢ Non-governmental Organization

➢ Private sector (industry, CRO)

KNOW OUR AUDIENCE
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Level of expertise in pharmacoepidemiology?

➢ New to the field – keep it high level!

➢ Have some experience – give me practical advice!

➢ Have lots of experience – tell me the latest!

KNOW OUR AUDIENCE
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➢ Is the medicine safe and effective for the indicated use? 
Should I approve this medicine? 

➢ What serious adverse events and risk(s) do I need to 
communicate?  How generalizable are the findings?

➢ Are additional risk minimization measures required 
(beyond product labeling alone)?

➢ What pricing and reimbursement is warranted?

➢ Should I withdraw the medicine from the market?

EVIDENCE FOR REGULATORY 
PUBLIC HEALTH DECISION MAKING
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➢ Surveillance - pharmacovigilance, drug utilization

➢ Retrospective studies – effect size, causal inference

➢ Prospective studies - post-marketing safety registries

➢ Risk management design, implementation, assessment 
(e.g., labeling changes, FDA REMS, EMA aRMMS)

➢ Benefit-Risk assessment (evidence synthesis, real-world 
evidence, patient preferences)

Modern pharmacoepidemiology evidence
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TYPES OF INVESTIGATIONS



United States, turn of the 20th century…

Patent 
Medicines



Mrs Winslow's Soothing Syrup

Protecting America’s Health Philip Hilts (2003)

http://www.heroin.org/images/opiumwar.html


U.S. Food and Drug Act (1906)
• The FDA is the first federal public health regulatory agency. 

• The Act established official standards of strength and purity.

• The Act banned adulterated or impure contents, but ingredient 
listing not required (except narcotics and poisons)

… pre-cursor to today’s Chemistry, 
Manufacturing  and Control (CMC) requirements



BrainFood

“Pure” 
Drugs

http://www.fda.gov/cder/about/history/Graphics/BrainFoodLrg2.GIF


Elixir Sulfanilamide

• Sulfanilamide, a “wonder” drug

• Demand for liquid formulation

• Diethylene glycol chosen solvent

• Case Fatality Rate = 105/353 = 30%

• Drug seized after 4 weeks because 

misbranded (no alcohol)

Wax, PM Annals of Internal Medicine (1995)

http://www.annals.org/cgi/content/full/122/6/456/F1


Food, Drug and Cosmetic Act (1938)

• 1st law requiring the testing of drug safety before 
marketing

• Pre-cursor to today’s pre-clinical testing, ushers 
in the field of toxicology 

… but …

Automatic approval unless FDA blocks the 
application;  FDA owns legal burden of proof

No standards for patient experimentation



Thalidomide A Modern Tragedy

Protecting America’s Health Philip Hilts (2003)



Kefauver-Harrison Amendments (1962)

• Human experiments required before approval

• Pharmaceutical manufacturer owns the burden 
of proof (safety and efficacy) before marketing

• “Adequate and well-controlled” studies

• Currently marketed drugs must be safe and 
effective, too.  

… leads to the Investigational New Drug 
(IND) and New Drug Application (NDA) 
review process



Modern drug development

AEI-Brookings Joint Center Conference (2005)
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New Drug Development 
and Review Process
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➢ Understand determinants of disease (unmet medical need)

➢ Interpret safety profile (historical comparators)

➢ Summarize post-marketing observational data (global safety 
profile in support of new indications)

DURING EARLY PHASES OF DRUG DEVELOPMENT

Role of pharmacoepidemiology



The package insert 
(product labeling) is 
the culmination of 
drug development...

… and informs 
pharmacoepi 
investigation.



Traditional Drug Safety Communication Tools

Contraindications  

Warnings and 
Precautions

Boxed Warnings

Only for clinical situations in which the risk from use 
clear outweighs any possible therapeutic benefit.  
Only known hazards, and not theoretical possibilities.

Clinically significant adverse reactions observed in 
association with the use of a drug for which there is 
reasonable evidence of a causal association:

serious preventable

affects compliance interferes with a laboratory test

requires dose adjustment or management

A means to highlight for prescribers

Adverse event so serious in proportion to the potential befit 
that it is essential that it be considered



Food and Drug Administration Amendment Act 
(FDAAA) of 2007

Enhanced authority regarding postmarket safety of drugs

• Postmarket studies to examine real-world safety

• Enhanced MedWatch  program and Active Safety Surveillance

• Risk Evaluation and Mitigation Strategies (REMS)

• Expanded use of the Drug Safety and Risk Management 
Advisory Committee



MedWatch (passive surveillance, pharmacovigilance)

Only 4 elements are needed to report an AE: (1) identifiable 
patient; (2) identifiable reporter; (3) suspect drug or biologic 
product; and (4) adverse event or fatal outcome

FDA Office of Surveillance and Epidemiology





Vaccine. 2015 August 26; 33(36): 4398–4405. 
doi:10.1016/j.vaccine.2015.07.035



Vaccine. 2015 August 26; 33(36): 4398–4405. 
doi:10.1016/j.vaccine.2015.07.035



FDA Sentinel Initiative, active surveillanceData sources are electronic health records and administrative claims data in the U.S. (2000 – 2024)The Sentinel Distributed Database has a total of 500.1 million unique patient identifiers. A total of 371.5 million patients have at least one day of drug and medical coverage.Of those with both medical and drug coverage, there are:1.3 billion person-years of data 22.3 billion pharmacy dispensings 24 billion unique medical encounters 73.2 million members with at least one laboratory test result

Data sources are electronic health records and administrative 

claims data in the U.S. (2000 – 2024)

The Sentinel Distributed Database has a total of 500.1 million 

unique patient identifiers. A total of 371.5 million patients have at 

least one day of drug and medical coverage.

Of those with both medical and drug coverage, there are:
1.3 billion person-years of data

22.3 billion pharmacy dispensings

24 billion unique medical encounters

73.2 million members with at least one laboratory test result 

https://www.sentinelinitiative.org/about/key-database-statistics#sentinel-distributed-database-sdd-statistics-summary-2000-2024-collapse
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A drug safety program that the FDA can require for certain 
medications with serious safety concerns to help ensure the 
benefits of the medication outweigh its risks. 

REMS are designed to reinforce medication use behaviors and 
actions that support the safe use of that medication.
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U.S. Risk Evaluation and Mitigation Strategy 
(REMS)





2024 ISPE Annual Meeting, Berlin, Germany



REMS Logic Model (2024)
https://www.fda.gov/media/178291/download

2024 ISPE Annual Meeting, Berlin, Germany



512024 ISPE Annual Meeting, Berlin, Germany



52

Smith MY, Morrato EH, Mora N, Nguyen V, Pinnock H, Winterstein AG. The Reporting Recommendations Intended for 

Pharmaceutical Risk Minimization Evaluation Studies: Standards for Reporting of Implementation Studies Extension 

(RIMES-SE). Drug Saf. 2024.

2024 ISPE Annual Meeting, Berlin, Germany

Include Design and Implementation knowns and 

unknowns (limitations) in the Evaluation Report
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Pharmacoepi Hot Topic

Real-World Data (large datasets) and 
Real-World Evidence (rigorous methods)
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✓ Study transparency. Publicly register protocol and analysis plan.

✓ Publication transparency. Deviation(s) from protocol. Allow open 
critique of observational methods used.

✓ Reproducibility. Full data sharing.

✓ Replication. Value of confirming findings.

✓ Stakeholder engagement. Interpreting the findings.

BEST PRACTICES FOR 
RWE OBSERVATIONAL STUDIES
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Making Real-World Evidence More Useful for Decision Making
Greenfield, Sheldon
Value in Health, Volume 20, Issue 8, 1023 - 1024 
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Hot Topic

Patient and Stakeholder Engagement 
and (Re)Strengthening Societal Trust
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https://cioms.ch/
publications/product/patient-
involvement/

Free download from
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Medical product decision making
Patient Preferences 

“Nothing 
about us, 

without us.”

https://www.imi-prefer.eu/
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FY23 FDA Broad Agency 

Announcement (BAA) 

Research Areas of Interest

I. Modernize development & evaluation

H. Methods for assessing behavioral, 

economic, or human factors

I. Approaches to incorporate patient and 

consumer input

II. Strengthen post-market surveillance

E. Methods to improve communication 

about risk to patients and consumers 

III. Invigorate public health preparedness 
and response

C. Patient and consumer engagement
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Covid-19 Vaccine 

Warp Speed

Development 

*****

Changing Societal 

Risk Perceptions

Post Public Health 

Emergency
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Pharmacoepi Hot Topic

Expanding workforce capacity
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Source: Patient-Focused Drug Development Reflection Paper (2021)
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5 Core 

Domains

1. Epidemiology

2. Clinical pharmacology

3. Regulatory science

4. Statistics and data science

5. Communication and other 

professional skills
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New Skill Development for Many

Stakeholder Engagement

Mixed Methods – qualitative, survey, observational 

epidemiology

Implementation Science

External Validity - Social Determinants of Health
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Pharmacoepi Hot Topic

Digital data and Large-Language 
Models (AI/ML)
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Emerging Digital Data Advances

Merging multi-modal data, more quickly

Regulatory-grade clinical endpoints from wearables

AI/ML for clinical decision making at bedside

And increasing cybersecurity 

concerns from the electronic 

health record “data sharers”
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… despite the large number of medical machine learning–based algorithms 

in development, few RCTs for these technologies have been conducted. … 

most did not fully adhere to accepted reporting guidelines and had limited 

inclusion of participants from underrepresented minority groups.
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Replace pharmacoepi humans?

Automate pharmacovigilance (first pass)

Automate causal inference testing (first pass)
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REAL WORLD APPLICATION
INSIGHTS AND CHALLENGES
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PANEL DISCUSSION

Karen Cohen Ushma Mehta
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PHARMACOEPIDEMIOLOGY 
RESOURCES
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CLOSING COMMENTS



L O YO L A U N I VER SI T Y  C H I C AG O W C E 2 0 2 4  |  C APE  T O W N ,  SO U T H  AF R I C A



L O YO L A U N I VER SI T Y  C H I C AG O W C E 2 0 2 4  |  C APE  T O W N ,  SO U T H  AF R I C A



L O YO L A U N I VER SI T Y  C H I C AG O W C E 2 0 2 4  |  C APE  T O W N ,  SO U T H  AF R I C A

41st Annual 
Global Meeting
August 22-26, 2025
Washington, DC, USA

4th Annual 
African Regional Interest Group Meeting
June 10-14, 2024
Mombasa, Kenya

6th Annual
Asian Conference 
October 12-14, 2024, Tokyo

EuroDURG
July 1-4, 2025
Uppsala, Sweden

https://www.pharmacoepi.org/



emorrato@luc.edu

Thank you!

WCE 2024 | Cape Town, South Africa
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