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1. The decision making process of 
safety warnings and RMP for post-
marketing drugs

2. The evaluation framework/methods
of safety warnings and RMP
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Examples of thiazolidinediones
(rosiglitazone and pioglitazone) 

4.  Conclusion



1. The decision making process of safety 

warnings and RMP for post-marketing drugs
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2. The evaluation framework/methods of safety 

warnings and RMP – RE-AIM Framework

Factor Description Possible REMS 

assessment Domains

Reach Proportion of the target 

population who participate

Distribution / availability

Participation

Medication access

Effectiveness Success rate Knowledge / awareness

Drug Utilization

Clinical Outcomes

Adoption Proportion of settings that 

adopt the intervention

Attitude / intention

Prescribing Behaviors

Implementation Extent to which intervention 

is implemented as intended

Processes, Consistency

Burden

Maintenance Extent to which intervention 

is sustained over time

Persistency

Failures

Evaluating the public health impact of health promotion interventions: the RE-AIM framework. 

Glasgow, et. al.  Am. J. Public Health, Sept. 1999, Vol. 89, No. 9. 



3. Impacts of safety warnings and RMP: 

Examples of thiazolidinediones

(rosiglitazone and pioglitazone)



Story of Thiazolidinediones
(1) History of Rosiglitazone

↑↑↑↑0.23%

↑↑↑↑0.08%

2007



Story of Thiazolidinediones
(1) History of Rosiglitazone

2010

Metformin/SU

2.75% 1.30%

↑↑↑↑1.45%
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Story of Thiazolidinediones
(2) History of Pioglitazone

2005

Lancet

MI



Story of Thiazolidinediones
(2) History of Pioglitazone

2005

Lancet

10.79% 7.52% ↑↑↑↑3.27%

Heart Failure



Story of Thiazolidinediones
(2) History of Pioglitazone

2005

Lancet

0.54% 0.23% ↑↑↑↑0.31%

Bladder  Cancer



Story of Thiazolidinediones
(2) History of Pioglitazone
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Shah (2010): 

US TZDs’ BBW in 2007 →→→→ The trend of 

TZDs utilization

Pioglitazone

Rosiglitazone

2007 May

Percentage of Total Prescriptions/Month

70% decrease



Cohen (2010):

US TZDs’ BBW in 2007 →→→→ The trend of 

TZDs utilization [Time series method]

Based on 

JointPoint

Analysis
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Ruiter (2012): 

EMA rosiglitazone’s press release in 2007 

→→→→ TZDs’ utilization [Time series method]



Hurren (2011):

US TZDs’ BBW in 2007 →→→→ TZDs’

discontinuation

23%
<1%

6 months later



Starner (2008): 

US 5 TZDs’ sub-warnings in 2007 →→→→

TZDs’ utilization

Pioglitazone

Rosiglitazone
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Shi (2011): 

US TZDs BBW warning in 2007 →→→→

Clinical Outcome (HbA1c)
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Rawson (2013): 

Canada TZDs warning in 2007 →→→→

Clinical Outcome (adverse events)



The evaluation framework/methods of safety 

warnings and RMP – RE-AIM Framework

Factor Description Possible REMS 

assessment Domains

Reach Proportion of the target 

population who participate

Distribution / availability

Participation

Medication access

Effectiveness Success rate Knowledge / awareness

Drug Utilization

Clinical Outcomes

Adoption Proportion of settings that 

adopt the intervention

Attitude / intention

Prescribing Behaviors

Implementation Extent to which intervention 

is implemented as intended

Processes, Consistency

Burden

Maintenance Extent to which intervention 

is sustained over time

Persistency

Failures

Evaluating the public health impact of health promotion interventions: the RE-AIM framework. 

Glasgow, et. al.  Am. J. Public Health, Sept. 1999, Vol. 89, No. 9. 
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� REMS policy might decrease the overall drug 
utilization and market share, regardless of patients 
with/without risk factors →→→→ REMS might not 
improve the quality of treatment.

� There might no dramatic reductions of incidences 
following the safety warnings or REMS due to the 
very rare event rates.

� The effects of future risk management policies (like 
REMS) for drugs to prevent the adverse events 
might be limited, since it might not been preferred 
anymore (may be switched to other classes of drugs).

� Other analyses, including medication access and 
burden of implication, are suggested for study.

4. Conclusion
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