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1. The state of the art

2. The historical/pharmacological framework 

3. Key words for PAH

• behind/beyond

• to look forwards

















SYSTEMATIC REVIEW OF TRIALS IN PAH
EPO & PCA TRIALS (9; n=1,241)
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SYSTEMATIC REVIEW OF TRIALS IN PAH
ETRA TRIALS (9; n=1,274)
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SYSTEMATIC REVIEW OF TRIALS IN PAH
PDT5I TRIALS (8; n=1,004)
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WHAT (OUTCOMES) RCT TESTED ?
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19 / 26 Exercise Capacity

(73%)

4 / 26 Haemodynamics (15%)

2 / 26 Other non clinical (8%)
1 / 26 CLINICAL (<5%)



18 Weeks 6 Months 1 Year
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WHAT WAS THE DURATION OF RCT ?
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BERAPROST

Barst RJ.JACC 2003;41:2119-25

The only trial that address mortality as a primary point 
failed to demonstrate any benefit



If they would studied excercise capacity at 3-6 months, 
probably Beraprost would be approved it
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1. Rare diseases: incidence, prevalence, 
clinically oriented epidemiology

2. Problem   vs drug oriented trials

Key words
Behind/beyond

3. Registration requirements  vs clinical 
relevance

4. Science    vs ethics



1. Representative networks 

2. RCTs as a component of prospective outcome 
oriented epidemiology (“effectiveness monitoring”)

Key words
To look/forwards

3. Hard outcomes as a guide to understand 
surrogate/intermediate end-points


