
1

Pioglitazone and Rosiglitazone 
Cardiovascular Safety Meta-Analyses 

Bradley McEvoy, MS, DrPH 
Statistical Reviewer 

Division of Biometrics VII 
Office of Biostatistics, CDER, FDA

Joint meeting of the Endocrinologic and Metabolic Drugs 
Advisory Committee and the Drug Safety and Risk 

Management Advisory Committee

July 13-14, 2010



2

Outline
1. Background
2. Pioglitazone Meta-Analysis
3. Pioglitazone and Rosiglitazone Meta-Analyses

– Trial summary 
– Patient summary
– Overall results
– Randomized comparator
– Insulin add-on trials
– Patient subgroups

4. Summary



3

Goals of the Pioglitazone and 
Rosiglitazone Meta-Analyses

• To update the 2007 FDA meta-analysis of 
rosiglitazone of 42 trials with 10 additional 
trials

• To conduct a parallel pioglitazone meta- 
analysis in order to compare indirectly the 
cardiovascular safety of the rosiglitazone 
and pioglitazone in short-term trials
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Background
• FDA has not performed a meta-analysis 

investigating the cardiovascular safety of 
pioglitazone

• Previous pioglitazone meta-analyses
– Takeda: 2006(2), 2008
– Lincoff et al 2007
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Pioglitazone Trial Selection
• All trials taken from Takeda database
• 2010 FDA meta-analyses did not include large 

trials
– Large trials viewed as independent sources of 

information
– Large trials were not comparable between the drugs

• 29 trials satisfied primary inclusion criteria
– 11774 patients enrolled

• Sensitivity analysis including two large trials 
(PROactive & OPI-506) was performed
– The 2 trials enrolled 7335 patients
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Pioglitazone Trial Summary: 
Randomized Comparator Groups
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Pioglitazone Patient Summary: 
Treatment Duration
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Pioglitazone Event Summary: 
Primary Analysis Set
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Pioglitazone Meta-Analysis Results: 
Primary Analysis Set, All Outcomes
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Pioglitazone Kaplan-Meier, 
Primary Analysis Set: MACE
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Pioglitazone Sensitivity Analysis: 
Large Trials (OPI-506 & PROactive)
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Pioglitazone Sensitivity Analysis: 
Contribution of Large Trials
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Pioglitazone Meta-Analysis Summary

• Pioglitazone tended to have lower or similar 
estimated risks as control across the safety 
endpoints, except for congestive heart failure

• For congestive heart failure pioglitazone had a 
statistically significant greater risk compared to 
control

• Findings from the two large trials were 
consistent with the primary analysis set
– Analyses including large trials had more precise 

estimates
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Trial Summary : 
Randomized Comparator 
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Trial Summary: 
Treatment Add-On Group
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Trial Summary: Trial Duration
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Baseline Patient Characteristics
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Baseline Patient CV Medications
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Baseline CV Risk Factors
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Treatment Duration
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Event Summary: 
Primary Analysis Set
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Meta-Analysis Results: 
Primary Analysis Set, All Outcomes
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Placebo Controlled Trial Summary: 
Treatment Add-On Groups
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Placebo Controlled Trial Summary: 
Durations
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Meta-Analysis Results: 
Placebo Controlled, All Outcomes
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Active Controlled Trial Summary: 
Treatment Add-On Groups



32

Active Controlled Trial Summary: 
Duration
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Meta-Analysis Results: 
Active Controlled, All Outcomes
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Insulin Add-On Trial Summary: 
Randomized Comparator
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Insulin Add-On Trial Summary: 
Duration
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Meta-Analysis Results: 
Insulin Add-On, All Outcomes
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Meta-Analysis Results (1): 
Patient Characteristics, MACE
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Meta-Analysis Results (2): 
Patient Characteristics, MACE



41

Meta-Analysis Results (3): 
Patient Characteristics, MACE
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Summary: 
Limitations of Meta-Analyses

• Most trials were not prospectively designed to 
evaluate cardiovascular endpoints

• Results of trials were known before statistical 
analysis plan was developed

• Statistical significance was not adjusted for 
multiple testing 

• Comparisons between the two meta-analyses 
are subject to the deficiencies of cross-trial 
comparisons
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Summary: Trials and Patients
• Differences in trial and patient characteristics 

between meta-analyses limit the comparability of 
the cardiovascular safety profile between 
rosiglitazone and pioglitazone

• Trial characteristics considered differed overall 
and within the different trial groups
– Randomized comparator
– Trial duration
– Treatment add-on group

• Overall patient characteristics were not too 
different
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Summary: MACE
• For pioglitazone the risk tended to be less compared to 

control overall, and across different trial groups 
• For rosiglitazone the risk tended to be greater compared to 

control overall, and across different trial groups 
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Summary: CHF
• Risk tended to be greater for both pioglitazone 

and rosiglitazone compared to control overall, 
and across different trial groups 
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QUESTIONS
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