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Astellas training, partecipazione advisory board  ca. prostata 

AstraZeneca 
partecipazione advisory board, 

valutazioni clinico-epidemiologiche 
ca. polmone, ca. ovaio, ca. mammario, B-LLC 

Clovis partecipazione advisory board  ca. ovaio, ca. prostata 

IPSEN 
training, valutazioni clinico-epidemiologiche, 

partecipazione advisory board  
ca. rene, epatocarcinoma 

Janssen 
partecipazione advisory board, 

valutazioni clinico-epidemiologiche 
ca. prostata, depressione maggiore 

MSD valutazioni clinico-epidemiologiche melanoma, ca. polmone, ca. vescica, VAP 

Pierre Fabre 
training, valutazioni clinico-epidemiologiche, 

partecipazione ad advisory board 
ca. vescica, melanoma, ca. mammario 

Pfizer training, valutazioni clinico-epidemiologiche 
ca. mammario, ca. rene, artrite reumatoide, 

m. cardiovascolari, amiloidosi 

Roche 
training, valutazioni clinico-epidemiologiche, 

partecipazione ad advisory board 
ca. polmone, ca. mammella, ca. ovaio, sclerosi multipla, 

emofilia, linfomi, ACG 

Servier 
partecipazione advisory board, 

valutazioni clinico-epidemiologiche 
ca. pancreas, ca. gastrico 

Teva training emicrania 
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Trials con componenti adattative: 

• Incubo metodologico-statistico 
• Incubo regolatorio/documentale/etico 
• Incubo organizzativo 

Paolo Bruzzi, 2015 



Non possibilità di utilizzare le informazioni raccolte nel corso dello studio per 
modificarne gli aspetti critici (generazione Vs verifica di ipotesi; molteplicità) 

Possibilità di modifiche nel corso dello studio al fine di velocizzare e otti-
mizzare il processo (punti temporali pre-pianificati, in cieco / in aperto, con / 
senza test di verifica ipotesi) 
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Study planning and execution 
are common to traditional 
studies. The new elements are 
the interim analysis and the 
decision that follows the 
interim analysis. 

These two steps can be 
repeated multiple times, as 
illustrated by the backwards 
arrow, until final analysis or 
early stop. 
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Gli studi convenzionali hanno spesso 
una componente adattativa 

• Stopping Rules basate su analisi 
intermedie 

• Modificazioni dei criteri di sele-
zione 

• Modificazioni per conservare la 
potenza statistica dello studio 

• Eventi / Reazioni Avverse 
• Evidenza di Efficacia 
• Futility 

modif. da Paolo Bruzzi, 2015 
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Gli studi convenzionali hanno spesso 
una componente adattativa 

• Stopping Rules basate su analisi 
intermedie 

• Modificazioni dei criteri di sele-
zione 

• Modificazioni per conservare la 
potenza statistica dello studio • Incremento dimensioni 

• Prolungamento durata 
• Cambio endpoint primario 

modif. da Paolo Bruzzi, 2015 







Unlike rule-based approaches, a continual 

reassessment method uses a statistical model 

to estimate the relationship between dose 

and DLT risk.  

With a Bayesian approach, it integrates 

accumulated observed data in the trial as 

well as prior information from clinicians 

and past studies, to recommend a dose with 

estimated DLT risk closest to the TTL to the 

next cohort/patient.  

The model learns as the trial progresses as 

the data from every patient already enrolled 

is included to recommend the best MTD 

estimate for the next patient. 



Frequentista Bayesiano 

Significato 

della 

Probabilità 

Probabilità di un’osservazione Probabilità di un’ipotesi 

Probability of the observed differ-

ence (if the experimental therapy 

does not work) 

Probability that the experimental 

therapy works / doesn’t work 

(given observed difference and 

prior knowledge) 

Bayesian statistics allows to continuously incorporate 

new evidence into the decision process 



Paolo Bruzzi, 2015 









Equal randomized marker-stratified 

design has a fixed 1:1 randomization 

ratio throughout the trial to assign 

patients into the targeted therapy and the 

standard therapy, respectively.  

On the other hand, the randomization 

ratio for the Bayesian adaptive random-

ized marker-stratified design varies 

during the trial.  

The randomization ratio in the marker 

positive group could change from 1:1 to 

2:1 and to 3:1 while, in the marker 

negative group, they could change from 

1:1 to 1:2 to 1:3 assuming that the 

targeted therapy is more effective for the 

marker positive patients and the standard 

therapy is more effective for the marker 

negative patients. 

Diagrams of the marker-stratified design  











enrichment design 

basket trial 

biomarker-by-treatment interaction design 

umbrella trial 





Sometimes, a standard two-armed trial (scissor) may be fully sufficient, at other 

occasions adding an interim analysis for early stopping or sample size review may be 

appropriate (regular Swiss Army knife) and in yet other situations we may want to 

embark on a more advanced adaptive design with treatment selection at interim 

(giant Swiss Army knife).  

However, we need to be careful not to add too much adaptivity and thereby fall into 

the trap of believing that the more flexible our trial design is, the better it will perform 
in practice.  



• Operational Bias 

• Multiplicity 

• Sovrastima dell’effect size 

• Confusione tra generazione e verifica di ipotesi 










