
1

Safety & Risk Management Track 

Lessons Learned from Epidemiologic Studies and 
Clinical Trials

Barcelona, March 5, 2008

S. Perez-Gutthann, MD, PhD, MPD, FISPE, FRCP
Vice-President, Global Head Epidemiology, RTI Health Solutions, Barcelona 
Honorary Senior Lecturer, Medicine & Therapeutics, University of Dundee



2Perez-Gutthann. DIA Epi&Trials Lessons Learned. March 5, 2008

Outline

• Epidemiology, Decade Horribilis?
• Strengths and Limitations of Designs
• Final Remarks
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A decade in the limelight

• 1998 Heart and Estrogen-Progestin Replacement Study
• 2002 Women’s Health Initiative
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Findings from RCTs and Observational Studies
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A decade in the limelight

• 1998 Heart and Estrogen-Progestin Replacement Study
• 2002 Women’s Health Initiative
• 2002 PROSPER – statins & dementia, cancer
• 2005+ COX2, Avandia…
• 2007               ;334;179

“Observational studies should carry a health warning”
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At the same time…
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RiskRisk
 

identificationidentification

RiskRisk
 

quantificationquantification

RiskRisk
 

assessmentassessmentRiskRisk
 

minimisation & minimisation & 
communicationcommunication

AuditAudit RISK RISK 
MANAGEMENTMANAGEMENT

The Age of Risk Management
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Risk Management & Epidemiology

• Risk assessment / measurement 
• estimation and evaluation of risk

• Risk confrontation
• determining acceptable level of risk 

• Risk intervention
• risk minimization action

• Risk communication
• interactive exchange of risk information

• Risk management evaluation
• evaluating effectiveness of activities

Epidemiology – population based evidence

Epidemiology – population based evidence

Public Health perspective

Public Health perspective

Epidemiology – population based evidence
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EUEU--RMP RMP TemplateTemplate
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• Design and implement activities following Good 
Pharmacoepidemiology Practices

http://www.pharmacoepi.org/resources/guidelines_08027.cfm
Pharmacoepidemiology and Drug Safety 2005; 14(8): 589-595

• Ethical principles
• Patient Protection & Data Confidentiality
• Protocol driven & Statistical Analysis Plan
• Reporting & Communication

• Referenced in ICH E2E, and FDA, EMEA Risk 
Management, Pharmacovigilance, and 
Pharmacoepidemiology Guidances, internal SOPs

Principles

http://www.pharmacoepi.org/resources/guidelines_08027.cfm
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RCT and Epidemiologic Studies – Notable Differences

Sørensen HT, Lash TL, Rothman KJ. Beyond Randomized Controlled Trials: A Critical
Comparison of Trials With Nonrandomized Studies. HEPATOLOGY 2006;44:1075-1082
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Avorn J. In Defense of Pharmacoepidemiology - Embracing the Yin and Yang of Drug 
Research. N Engl J Med 2007 357;22:2219-21
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Experimental Studies - Considerations

• Gold standard for efficacy
• Important limitations for safety
• Most are aware of some limitations: 

• Too Short to identify mid to long term effect
• Too Small to identify moderately infrequent events
• Too Narrow Populations to allow generalization to final 

patient population of users
• Not discussed limitations:

• Differential drop outs, and other sources of bias
• Misuse of p-values as decision criterion
• Impact of Intention- to-treat analysis
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RCT: p-values and safety findings

• p-value 0.05, a standard but arbitrary, and often 
misleading decision making tool 

• Particularly non-applicable to study events for which 
the study was not powered for

• In general, confidence intervals are the most 
informative regarding statistical variability

Safety event RR p-value
Aaaaa 2.3 0.08
Bbbbb 1.0 0.08
Ccccc 0.5 0.08
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RCT: ITT and safety findings

• To gain the full benefits of random assignment, one must 
compare groups according to their randomly assigned 
treatment (intent-to-treat).

• On the other hand, if patients do not follow their assigned 
treatment, bias from non adherence results.

• This bias underestimates the effect of actually taking the 
treatment = conservative
• Benefit findings, barrier to entry (standard)
• Equivalence studies, can lead to the false inference of 

comparability when real differences exist (inappropriate)
• Safety findings, underestimated (inappropriate)
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What Are the Options

Investigator Assigns Exposure Investigator Observes Exposure

Experimental Observational

RCT LST Cohort Case- 
Control Surveys

Registry
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Lessons learned

Trials
• Aware of ITT impact
• Avoid p-values in general, 

and specially for safety 
events. Focus on point 
estimates and measure of 
variability

• The longer a trial, the more 
susceptible to biases, and 
epidemiologic methodology 
is required for analysis

Observational
• Never forget the effect of 

missing data, bias, 
confounding (do not use the 
terms lightly either…)

• New user designs
• Endpoint definition and 

validation
• Beware of multivariable 

modeling without 
accompanying stratified 
analysis (black box 
approaches)
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Role of Epidemiology in Transition

Move to large volume systematic “production mode”

Strategic advantage

Regulatory requirement

“Nice to have” Core discipline for R&D
Critical in filing, peri/post-approval
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In conclusion

• [We] should not denigrate the observational nature of the data. 
Most of what we learn, and will continue to learn, about 
adverse drug effects are from observational studies.

Stampfer, Walker, Lancet 1996

• Observational studies cannot replace trials, nor do trials make 
observational studies unnecessary. Both designs are 
susceptible to particular bias, so neither provides perfect 
information.

Sorensen, Lash, Rothman, Hepatology 2006

• This is a nonchoice: to understand everything we should know 
about a drug, we must do both kinds of research [trials, 
observational] with rigor and with humility.

Avorn, N Engl J Med 2007
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