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I am not here to sell you anything

• This presentation does not necessarily reflect AstraZeneca’s positions
• Should anything be unclear, feel free to ask for clarifications.
• Constructive criticism will also be appreciated.
• Should You wish to get in touch, I am on LinkedIn.
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Applied Statistics is (almost) bilingual - Statistics Wars Are Useless 
• Experimental design and analysis are meant to provide strong evidence about clear hypotheses
oConditional error probabilities are but a means to and end:

Pre-data odds of design hypotheses + Error probabilities = post-data odds of design hypotheses

3

Example (Ph3):  ௉(ுబ)

௉(ுభ)
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Effective CDP design targets clinical equipoise imbalance

• Start: Ph1 data shows safety and tolerability in target population (clinical equipoise)

• Goals: design randomized Ph2 and Ph3 trials providing strong evidence in favor of
1. the Ph2 & Ph3 hypotheses ଵ,ଶ ଵ,ଷ vs their nulls ଴,ଶ ଴,ଷ when both trials are + ( ଶ ଷ)
2. the trials null hypotheses when Ph2 trial is + but Ph3 is – ( ଶ ଷ)

• CDP design metric: post-trial odds of the CDP hypotheses vs null

• Note: requiring both 1-2 to hold is hard, i.e. this CDP design requirement goes beyond current 
practice, to protect future patients from futile repetition of similar trials and it will inflate sample size. 

Should negative evidence be an objective at all in clinical development? 
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𝑟ଵ଴ +ଶ, +ଷ ≔
𝑃 𝐻ଵ,ଶ, 𝐻ଵ,ଷ +ଶ, +ଷ

𝑃 𝐻଴,ଶ, 𝐻଴,ଷ +ଶ, +ଷ

=  
𝑝 +ଶ 𝐻ଵ,ଶ

𝑝 +ଶ 𝐻଴,ଶ

×
𝑝 +ଷ 𝐻ଵ,ଷ

𝑝 +ଷ 𝐻଴,ଷ

>  
0.9

0.05
= 18 

𝑟଴ଵ +ଶ, −ଷ ≔
𝑃 𝐻଴,ଶ, 𝐻଴,ଷ +ଶ, −ଷ

𝑃 𝐻ଵ,ଶ, 𝐻ଵ,ଷ +ଶ, −ଷ

=
𝑝 +ଶ 𝐻଴,ଶ

𝑝 +ଶ 𝐻ଵ,ଶ

×
𝑝 −ଷ 𝐻଴,ଷ

𝑝 −ଷ 𝐻ଵ,ଷ
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Example- standard OCs provide strong positive evidence 
• Ph2:

• Ph3:

• CDP OCs and overall odds of hypotheses at FA: 
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o Open label, 1:1 RCT 
o Primary efficacy endpoint: ORR difference ( ଵ,ଶ ௜௡௩ ௌை஼ )
o Single efficacy analysis, p-value +/- decision rule

o Double blind, 1:1 RCT
o Primary efficacy endpoint: TTE HR ( ଵ,ଷ ௌை஼ )
o GS design with 1 IA, OBF α spending function, p-values +/- decision rules, ଷ ଴,ଷ

𝑟଴ଵ +ଶ, −ଷ𝑟ଵ଴ +ଶ, +ଷ𝑝 +ଷ 𝐻ଵ,ଷ𝑝 +ଶ 𝐻ଵ,ଶ𝑝 +ଶ 𝐻଴,ଶN totalCDP strategy

0.613480%
80%10%

550Minimal

1.215190%680Standard

4.837499%90%5%1170Robust

Is positive evidence achieved by these methods too much? 



Thank you for 
your attention.

Q&A
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Confidentiality Notice

This file is private and may contain confidential and proprietary information. If you have received this file in error, please notify us and remove  
it from your system and note that you must not copy, distribute or take any action in reliance on it. Any unauthorized use or disclosure of the  
contents of this file is not permitted and may be unlawful. AstraZeneca PLC, 1 Francis Crick Avenue, Cambridge Biomedical Campus,  
Cambridge, CB2 0AA, UK, T: +44(0)203 749 5000, www.astrazeneca.com
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