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Evolution of medical Knowledge 
 
Millenni       Pre-scentific medicine 
‘700-’900     Empirical Approach 
1950           Randomized Clinical Trial 
1985           Evidence Based Medicin 
 
>1990         Molecular medicine (Target??) 



 
 

• A properly planned and executed clinical trial is a 
powerful experimental technique for assessing the 
effectiveness of an intervention 

What is a clinical trial? 



Empirical Approach 
 

Preclinical work + Clinical observations 
 

Clinical rationale 

Clinical Studies 

Interpretation 



Phases of Clinical Product Development 



Did investigator assign exposures? 

Yes 
 
Experimental study 

No 

Observational study 

Random allocation Comparison group? 

Yes No Yes No 

Randomized 
Controlled  

trial 

Non- 
Randomized 
Controlled  

trial 

Analytical 
study 

Descriptive 
study 

Direction? 

Exposure 
        Outcome 

Exposure and 
outcome at the 

same time 

Cohort study Case-control study Cross-sectional study 

Outcome 
         Exposure 

Source: Grimes and Schulz, The Lancet 359:57-61 (2002) 



• Involves human subjects 
• Test an ‘intervention’ – be it a product, procedure or 

health care system….in order to improve standard of care! 
• Measures effects over a period of time 
• Most have a comparison CONTROL group 
• Must have method to measure intervention 

 – this is captured in the protocol and this must be stuck 
to meticulously if the question is to be answered!! 

 
 

 

What makes Clinical Trial different from 
“Standard of Care” 



 
• Focuses on unknowns: effect of intervention  
• Must be done before medication is part of standard of 

care 
• Standard of Care: all about clinical judgment 

decision/flexibility – trials need all to stick with the 
protocol, no deviation – within your clinical judgment 

 
 

What makes Clinical Trial different from 
“Standard of Care” 
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Basic Concepts 
• The protocol. Establishes the question – ideally has  just 

one and this is the primary end point. Common failing is 
too many end  points.  The best designed trials keep it 
simple as this make a clear answer more likely and 
easier to achieve. 
 

• Secondary objectives; a few related, appropriate 
secondary questions  are normal as long as they do not 
distract from the primary. Some might be exploratory. 
 

• Trial is then designed around these. The protocol sets 
out how the question will be answered 

 
So where do I start? 

 
 



• Single centre, placebo controlled etc. etc. 
 

• Who is conducting the trial, who is sponsoring it, 
where is it to be conducted and on whom will you be 
conducting the research 
 

• What are you testing? Is it safe, have the tests been 
validated? Why is this research needed.  
 

• What are the risks, what are the procedures, how will 
data be collected. How did you calculate how many 
patients you will need. 
 

The protocol….all in the title 
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• Likely to need stats advice right at the start to help you 
decide on the all important ‘n’…. How will you 
randomise, maybe you don’t need 1:1. Keeping the 
numbers down is helpful. Time, cost and ethics – but 
you still need to answer the question 
 

• Protocol needs to explain statistical objectives of your 
trial but it is the report and analysis plan that sets out 
how you will analysis the data. Must be finalised before 
database close to avoid risk of manipulating the data 
 

• Database should be secure and have an audit trial. 
Currently difficult in non-commercial trials 
 
 

Database and Statistics 
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1) A statement of the objectives and purpose of the study.  
 

2) The criteria for patient selection and for exclusion of patients 
and an estimate of the number of patients to be studied. 
 

3) A description of the design of the study, including the kind of 
control group to be used, if any, and a description of 
methods to be used to minimize bias on the part of subjects, 
investigators, and analysts.  
 

4) The method for determining the dose(s) to be administered, 
the planned maximum dosage, and the duration of individual 
patient exposure to the drug.  

 

Contents of a protocol 
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5) A description of the observations and measurements to be made 
to fulfill the objectives of the study. 
 

6) A description of clinical procedures, laboratory tests, or other 
measures to be taken to monitor the effects of the drug in 
human subjects and to minimize risk. 
 

7) The name and address and a statement of the qualifications of 
investigators (Form 1572); the name and address of the 
research facilities to be used; and the name and address of 
each reviewing Institutional Review Board 
 
• Details of the clinical protocol depend on the phase of the 

study 
 

Contents of a protocol 



PHASE I TRIAL 
 Assess how well a drug or procedure can be tolerated in humans  

 Determine a reasonable dose or technique 
 

Phase II TRIAL 
 Estimate biologic activity or effect (Efficacy) 

 Assess rate of adverse events (Toxicity)  
 

Phase III TRIAL 
 Assess effectiveness in comparison to standard treatment or 

placebo 
 

Phase IV TRIAL 
 Long-term surveillance (monitoring) 

 Assess long-term morbidity and mortality 

Types of Clinical Trials 



• Initial administration of drug to humans 

• Assessment of human toxicology  

• Determine Maximum Tolerated Dose (MTD) or 
Optimal Biological Dose (OBD) 

Phase I studies 



• Begin if Phase 1 studies do not reveal unacceptable 
toxicity.  

• Primarily focus on collection of preliminary data on  

– whether the drug has effect in a defined patient 
population 

– the relationship between dose and effectiveness.  

• Continue to evaluate safety and short-term side  effects. 

• For controlled trials, patients receiving the drug are 
compared with similar patients receiving a different 
treatment -- usually a placebo or a different drug.  

Phase II studies 



• Begin if preliminary evidence of effectiveness is 
shown during phase 2.  
 

• Gather more information about safety and 
effectiveness in a defined population.    
 

•  May form the primary basis of an efficacy claim  
 

Phase III studies 



Basics of randomized clinical trial 
 

• Protection from false positive results: 
– Randomization  
– Accurate protocols/ Predeterminated Statistical plan 
– Intention to treat population 
– Double blind or at least independent review  
• Protection from false negative results 
– sample size  



Trials in rare disease 
 

1.  Still randomized? 
2. New statistical approaches? 
3. Surrogate Endpoints? 
4. Adaptive designs ? 



 
Adaptive design clinical trial 

 FDA’s Definition: 
“… a study that includes a prospectively planned opportunity for 

modification of one or more specified aspects of the study 
design and hypotheses based on analysis of data (usually 
interim data) from subjects in the study”. 

 
 
 
Vantaggi (presunti): 
 
• Minor tempo: Un solo trial, non trials successivi 
• Minore burocrazia: Approvazione Unica 
• Maggiore focalizzazione: Dose, endpoint, pazienti, 
• Più efficienza (dati fase II usati in analisi fase III) 



Recent statistical developments 
(<10 yrs) in rare cancers 

Bayesian Statistics 
 
 
 

Adaptative design 
 
 

Surrogates endpoints                      New types of evidence  
                                    summaries 



CONTATTI  
 
Luca Pani 
email: DG@aifa.gov.it 
Website: www.agenziafarmaco.gov.it 
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