
Regular Approval Basis –

"Clinical Benefit"

• Longer life

• Better life

• Established Surrogate for one of above



L.L. Miller, 2003
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Survival Superiority Study 

Offers Too Little, Too Late, For Too Much

Survival

Assumes accrual = 100 patients/mo; follow-up = largest median + 2 mo (TTP) or 4 mo (survival)



(abbastanza) facile 
ottenere un 

beneficio relativo 
di Sopravvivenza

Più difficile 
ottenere un 

beneficio relativo 
di Sopravvivenza

… e al giorno 
d’oggi?
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Single Superiority Study Can Offer Highly 

Robust PFS Assessment (=0.0025) 
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- Endpoint di attività?
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- Endpoint “intermedio” (surrogato?)
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Regular Approval Basis –

"Clinical Benefit"

• Longer life

• Better life

• Established Surrogate for one of above



Mark Conaway, June 2006



D. Sargent, ASCO 2011









The mean surrogate outcome in 

the E group is smaller than the 

mean surrogate outcome in the C 

group . However the mean true

outcome in the E group is

larger than the mean true outcome

in the C group , yielding the 

opposite conclusion for the effect

of experimental intervention.







It is noteworthy that multivariate analysis clearly

demonstrated a significant association between (early)

biochemical recurrence and the risk of dying fromPCa

Individuals who experienced BCR within 3 years

from surgery had significantly higher CSM rates

compared with those who developed late BCR.

At competing-risks regression analyses, a longer

time to BCR was associated with lower risk of

CSM, after accounting for the risk of OCM.









Quando si hanno dati di molti RCT…

… si deriva un modello di regressione:

- che possa predire la magnitudine

- dell’effetto del trattamento sull’endpoint
“vero”

- in base all’effetto del trattamento
sull’end-point (candidato) surrogato

Il surrogato è tale se la predizione è suffi-
cientemente precisa



Burzykowski and Buyse, Pharmaceutical Statist 2006;5:173

TRIAL LEVEL CORRELATION BETWEEN EFFECTS

threshold for surrogacy



R2 0.07

93% dell’effetto del 
trattamento sulla OS 

NON è predetto 
dall’effetto osservato 

sulla PFS







Il 92% dell’effetto del 
trattamento su OS è 
predetto dalla MFS

Il 92% dell’effetto del 
trattamento su OS è 
predetto dalla MFS









…in the individual patient…in the individual patient

…across groups of patients…across groups of patients









Co-primary endpoints can be different medical
assessments angled at different aspects of a disease,
therefore, are used collectively to strengthen
evidence for the treatment effect.

Li QH. Evaluating co-primary endpoints collectively in clinical trials. Biom J. 2009 Feb;51(1):137-45.









The frequency of the composite endpoint (death, nonfatal 

myocardial infarction, and hospital admission for ACS) was 

much lower with revascularization; however, this was due 

to a marked difference in hospital admissions, which 

accounted for 75% of the events in the medical treatment 

group. In contrast, there were twice as many deaths in the 

invasive treatment group.

The question remains how to interpret the results and 

inform a patient who has to decide between conservative 

or surgical therapy.


