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Usos terapéuticos 

Confirmación terapéutica 

Exploración Terapéutica 

Farmacología Humana 

  I        II            III          IV 
FASES DEL 
DESARROLLO 

TIPO DE ESTUDIOS 

Fases del desarrollo tradicional de medicamentos  



Pre-defined:  
• PROTOCOL 

– Hypothesis 
– Measurement methods 
– Bias minimization  

Results according to protocol 
– Double blind analysis at the 

end of the study 
– Design able to answer a 

single principal analysis 
– Accept or reject hypothesis 

Diseño tradicional de los ensayos clínicos: RCT   

 
• Robust, intuitive, clear 

 
• Literally implements scientific method 
 
• May be conclusive on causality 



Limitaciones de los EC tradicionales 

 
Inflexible 
 
• The design parameters are set in stone, and 

not rechecked until the end of the trial; often 
chosen with uncertainty 

• All arms are completed to the end of the 
study, even if one is much better than other 

 

Stand-alone 
 
• Prior available information used only 

for sample size estimation applies  
• Formally ignoring previous data 
• Inference based only on current 

observation 

Modelo de desarrollo tradicional:      tiempo, N alta pacientes y costoso 
  Slide taken from Caridad Pontes  

Costly 
 
• Fixed a priori sample size 
 
• Depending on the variance and the 

expected difference between groups 

Long-lasting 
 
• No information until completed 
• Acquired information is ignored until 

the end of the trial 
• All included subjects must wait 
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Addressing limitations: alternative trials design 

• Sample size optimization 
 

– Minimise intersubject variability  
 

– Maximize expected differences 
 

 
 

• Adapt designs 
 

– Correct deviation from reality in the 
study assumptions 

 
– Redefine the study using acquired 

information 

• Shorten study duration 
 
– Analyze data as it is acquired 
 
– Decision as soon as evidence supports; 

avoid unnecessary experimental  
exposures 

 
 

• Integrate results 
 
– Incorporate previous information 
 
– Infer taking profit of all the available 

knowledge 

Crossing over, enrichment designs Sequential methods 

Adaptive designs Modelling, Bayesian approaches 

Slide taken from Caridad Pontes  



Justified early and/or late in clinical development 

Addressing limitations: alternative trials design 

Master protocols 

Strategy trials 

Bayesian adaptive platform designs 

Group sequential designs 

MAMS designs 

…etc… 

In summary… 
•Enrichment 
•Adaptions 







Increased interest, why now? 
 

 “The perfect storm” 

• Personalized medicine (led by anticancer MP) 
• Targeted therapies 
• Biomarkers 
• Switching from highly prevalent to rare conditions 
• Accrual limitations 
• Objectives of phase I-II CT for targeted therapies: no proper dose-finding studies 

 
• Need to be efficient:  

• patient´s protection: only the strictly required sample is exposed and minimize 
numbers o failed studies due to design errors 

• research sustainability(recourse optimization)  
 

• Real time access to information: e-CRF  
 

• Less methodological concerns about novel methods: numerous examples 
• if applied rigorously, useful and robust but should be understood and interpreted 

 
High interest: statistician, methodologist, patients, researchers and regulators  



Successful examples 



Novel study designs in early development 

Potential benefits 
 

• Greater efficiency in drug development 
 

• Faster detection of innovative agents 

• More accurate selection of patients 

• Can address multiple objectives within a single protocol 

• Hypothesis generating for confirmatory trial 

• Exposure of less patients to potentially inactive agents 

• Only the strictly required sample is exposed  

• Minimize numbers of failed studies due to design errors 

• Less resource consumption 



 
Potential challenges:  
 

 
• For regulators:  
 

• Interpretation of results and regulatory decisions 
• Single arm studies  

• Biomarkers poorly qualified (diagnostic and/or predictive 

and/or prognostic) 

• Exploratory endpoints (e.g. ORR) 

• Proper selection of the target population? 

• Proper (feasible) adjustment for multiplicity? 

• Feasibility of confirmatory trials: clinical equipose 
 

• Often linked to an early access regulatory tools: AA, CMA 
The B/R is key concept 
It does not differ for drugs based on 

biomarkers/novel designs 
Robustness of the whole lot of data:  

biological plausibility, validity 

Novel study designs in early development 



 
Potential challenges:  
 
• For sponsors: Retention of integrity of trial designs 

• Susceptibility for bias 

• Logistically complex:  

• New trial networks (collaborative groups) and informatics 

infrastructures needed to enable dynamic nature of the trial 

design=centralized shared governance,  

• Biomarker screening platforms 

• Increased planning efforts and coordination. Intensive pretrial 

discussions among sponsors-parties involved to agree on data use, 

publication rights, timing of regulatory submissions, etc 

• Complexity of safety monitoring 

• Long-running master protocols: changes in SOC ! 

 

Novel study designs in early development 



 
Potential challenges:  
 

• For Competent Authorities and RECs 

 

• Huge divergence among CA: unclear how central CT 

approval will handle this 

• RECs: Need to guarantee patient´s rights (informed 

consent)  and well-being of participants…¿? 

Novel study designs in early development 



Conclusions  

 
– Alternative designs  ARE tools to manage complex situations 

 
– Refined trial designs and analysis methods should be used to maximize the 

information obtained 
 

– Alternative designs ARE NOT means to reduce or relax methodological requirements 
or apriorism  

 
NEED TO ADAPT 

 
– A balance should be reached between statistical efficiency and results that can be 

clinically interpreted 
 

– Alignment with regulatory agency interest in supporting achievement of better quality 
and efficiency  
 

– Subjects  rights and well-being need to be guaranteed  



GRACIAS 
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