
CLINICAL TRIAL PHASES 



They are targeted and concern a specific system (compounds which have a 

chemical composition that allows for the prediction of the character of their 

pharmacological activity) are sought; in the case of a lack of knowledge 

concerning the pharmacological activity, the compounds are subjected to 

screening tests 

Performed on test animals and using in vitro tests 

They involve the evaluation of the pharmacodynamics and pharmacokinetics of 

a potential medicine as well as toxicological examinations 

Preclinical trials 



 evaluation of subacute toxicity – a medicine is administered daily for 4 

weeks.  

 evaluation of chronic toxicity – a medicine is administered for a few 

months 

 histological changes in tissues and organs were evaluated as well as 

cytological and biochemical changes in blood and urea 

 therapeutic indicator in animals – the ratio between the lethal dose for 50% 

of the tested animals (LD50) and the effective dose for 50% of the animals 

tested (ED50) 

 evaluation of acute toxicity – a medicine is administered once using 2 

routes of administration 

Preclinical trials 
involve the evaluation of  

acute, subacute and chronic toxicity 



 

A clinical trial is every study performed on human subjects to discover or confirm the clinical, 

pharmacological and pharmacodynamic effects of the action of one or many studied medicinal 

products or to identify the adverse effects of one or more studied medicinal products or to 

observe the absorption, distribution, metabolism and excretion of one or more studied 

medicinal products regarding their safety and efficacy. 

(Art. 2 point 2 of the Pharmaceutical Law Act, Journal of Laws of 2008 No 45 item 271 as 

amended). 

DEFINITION 



According to the Act concerning the medical profession (Journal of Laws 

of 2008 No 136, item 857) a clinical trial is regarded as a medical 

experiment. The act distinguishes between two kinds of medical 

experiments – therapeutic experiment and research experiment. 

 

From a legal point of view, a clinical trial is a kind of research experiment, 

but one with strictly defined rules and principles of conduct. 



A short history of 
medical biotechnology 

1970s 

1980s 

1990s 

2000s 

1971 

1st complete gene 

synthesis  

  

1977 

1st expression of a 

human gene in 

bacteria 

1982 

Recombined human 

insulin authorised for 

marketing by the 

FDA 

1986 

1st recombined 

vaccine (hepatitis B 

virus(HBV)) 

1986 

1st monoclonal 

antibody  

authorised for 

marketing 

1998 

1st biopharmaceutical 

to gain the 

"Blockbuster” status 

(Neupogen) 

2000 

Completion of human 

genome sequencing 

2004 

mRNA degrading products 

(siRNA, antisense)  

entered the clinical 

development stage 



Medical researchers 

constantly invent and study 

new and existing therapies, 

diagnostic and surgical 

procedures as well as 

devices. Clinical trials are the 

only way to evaluate whether 

a medicine or device is 

effective in patients and what 

the associated risks are. 

Clinical trials are medical 

examinations carried out in 

volunteers – both healthy 

and sick, with the purpose of 

testing preventive, diagnostic 

or curative therapies. 

Why are clinical trials performed? 



 To study new drugs 

 To add new drugs to the existing therapeutic standard 

 To look for new routes of medicine administration to add to the therapeutic standard 

 To evaluate how lifestyle change affects patients with neoplastic disease 

 To search for new possibilities of preventing neoplastic progression 

 To compare new therapeutic schemes with the old ones in order to establish which 

ones are associated with fewer adverse effects or higher effectiveness. 

Why are clinical trials performed? 



Types of clinical trials 
No intervention 

Experimental 

Randomization 

Yes No 

Randomized 

clinical trials 

Non-randomized 

clinical trials 

Intervention 

Observational 

Group comparison 

Yes No 

Analytical tests 

(case studies, cohort 

studies) 

Descriptive 

study 



• Case-control         • Cohort 

• Case Reports         • Case Series 

• Outcome Based:       • Survey Research:  

     - Quality of Life     - Questionnaires 

      - Decision Analysis    - Polls 

      - Economic Analysis   - Surveys 

• Survival Analysis 

• Meta Analyses 

Types of clinical trials 
Randomized clinical trials 



Clinical trials 
designs 



• Randomized/blind trial 

• Randomized/double blind trial 

• Non-randomized controlled trial  

• Placebo controlled trial 

• Historical data controlled trial 

• Therapy variant efficacy trial (cross-over study) 

• A trial evaluating time or dose until active substance withdrawal 

Clinical trials 
designs 



Designs 
Randomized 
Non-randomized 



Double blind 

Blind 

Designs 
 

 investigator subject 

subject 



Placebo controlled 

Other type of control 

Designs 
 

 

Now that you are better, we can inform you that 
the 12-hour surgery, intensive care and 3 weeks of 

hospitalization were all parts of placebo application 
procedure. 



Placebo tablet 

Designs 
 

 



What is the clinical trial protocol for? 
 

It is a contract signed between the investigator and his or her scientific facility 

and the sponsor, which is additionally controlled by a Bioethical Committee 

and which describes the trial procedure.  
 

 It should include: 

• Conditions for comparing two groups of subjects (most often) 
 

• Strictly defined criteria for subject enrolment and exclusion 
 

• Sample size (i.e. number of subjects) with a statistical justification 
 

• Description of how to avoid the possible methodological errors  
 

• Description of what to do in the event of losing touch with a study subject 

 



Clinical trials – procedure 
 

Subject enrolment: investigator tasks   

 

•Ensuring that the subject meets the inclusion criteria  

•Explanation of the study purpose and schedule   

•Obtaining informed consent from subjects  

•Double checking the study inclusion/exclusion criteria  

•Assigning subjects to one of the study groups 

 

 



Clinical trial phases 

 

•  Clinical trials are performed in four phases.  

•  Each phase must conclude with a positive result in order to proceed to 

the next one. 

 
 

 



Clinical trial phases 



Clinical trial phases 
What is the primary aim of the study? 

Phase I II III IV 

Aim Mostly safety Short term safety, 

mainly efficacy 

Safety, dose, efficacy Mostly safety, rarely 

other aims 



Clinical trial phases 
What is the basic aim of the study? 

Phase I II III IV 

Number of 

subjects 

(volunteers) 
 

20-100 A few hundred Several hundred – 

several thousand 

From several 

thousand to even 

several hundred 

thousand 



Clinical trial phases 
Time of study 

Phase I II III IV 

Time A few months From several 

months to 2 years 

From 1 to 4 years Depending on the 

needs or 

requirements 



Clinical trial phases 
Percentage of medicines that successfuly proceed to the next phase 

Phase I II III IV 

% of medicines with 

positive result 

70% 33% 25-30% N/A 



Ethics in clinical trials 

  In clinical trials the most important aspects are patient safety and the 

safeguarding of patient’s rights, thus all trials must be performed in 

compliance with the guidelines defined in Good Clinical Practice (GCP). 

  

The main assumptions of GCP are: 

•The patient’s welfare, rights and safety are superior to the interests of 

science or society 

•The data obtained must be reliable and precise. 

 

 

 

 



Study subject protection - principles: 

• Respect for subjects – each patient is approached individually and the 

treatment proces is autonomous   

• Balanced benefit – the potential benefit for society should not outweigh the 

patient’s benefit 

• Fairness – fair and equal distribution of benefits and risks between the study 

subjects and beneficiaries 

 

 

 

 

 

Ethics in clinical trials 



Study subject protection - principles: 

• Proper randomization 

• Appropriate use of placebo 

• Introduction of procedures for monitoring the safety of the studied therapy  

• Competent investigators 

• Introduction of the subject’s informed consent with a signing procedure 

• Proper subject enrolment according to inclusion and exclusion criteria 

• Appropriate compensation in the case of the deterioration of the subject’s 

health status due to the study 

 

 

 

 

 

 

Ethics in clinical trials 



What should you tell a potential subject in the proces of obtaining informed 

consent for participation in the study: 

• Like any therapy, the proposed treatment may be associated with the 

occurrence of adverse effects   

• It is crucial for both the subject and the investigator to devote an appropriate 

amount of time to discussing informed consent 

• What are the potential benefits and potential risks of the evaluated therapy  

• The subject may withdraw from the study at any time 

• The decision to participate in a clinical trial must be 100% independent and 

voluntary  

 

 

 

 

 

 

 

Ethics in clinical trials 



Ethics in clinical trials 
- protection of the subject’s rights (1) 

The Bioethical Committee should: 

• Review the study documentation to confirm that potential benefits outweigh 

the risks 

• Review the study documentation to confirm that the subjects are properly 

protected 

• Confirm in writing their acceptance or rejection of the research project and 

its implementation by the investigator  

• Review and respond to the suggested changes in the study protocol 

introduced by the investigator  

 

 

 

 

 

 

 



•  Review the reports regarding deaths, severe and unexpected adverse 

events reported by the investigator   

•  Periodically review the study, analyse the risks for subjects that may occur 

in the course of the study, the applied subject selection, confidentiality of 

the collected data and the proces of obtaining the subject’s informed 

consent for participation in the study 

 

 

 

 

 

 

 

 

Ethics in clinical trials 
- protection of subject’s rights (2) 



•  The Code for the Protection of Subject Rights in Clinical Trials appeared 

as a consequence of the Nuremberg Trial in 1947 

 

•  Currently the performance of clinical trials is regulated by the principles of 

Clinical Trial GCP (Good Clinical Practice) according to the Declaration of 

Helsinki and subsequent conferences (the present text was adopted at the 

59th Conference of the World Medical Association in Seoul in 2008) 

 

 

 

 

 

 

 

 

 

Ethics in clinical trials 
- protection of subject’s rights  



The Nuremberg Code: 

•Voluntary informed consent of the human subject is required. 

•The experiment should aim at positive results for society that cannot be procured in 

some other way. 

•It should be based on previous knowledge from animal studies. 

•The experiment should be set up in a way that avoids unnecessary physical and mental 

suffering and injuries. 

•It should not be conducted when there is any reason to believe that it implies a risk of 

death or disabling injury. 

•The risks of the experiment should be in proportion to the benefits. 

•Subjects must be protected against health deterioration, disability or death. 

•The staff who conduct or take part in the experiment must be scientifically qualified. 

•The human subjects must be free to immediately quit the experiment at any point 

Ethics in clinical trials 
- protection of subject’s rights  



Informed Consent Document  

 It provides confirmation that: 

•The consent is voluntary 

•The consent is understood 

•The consent includes complete information 

 It indicates that: 

•The subject has willingly expressed consent to participate   

•The document has been handed out by a competent person  

•The subject has received all the necessary information  

•The subject knows that this is a trial and not a treatment 

 

 

 

 

 

 

 

 

 

 

 

Ethics in clinical trials 
- protection of subject’s rights  



The Informed Consent document should include the following information: 

•Why is the study being performed? 

•What do the investigators want to achieve?    

•What examinations will be carried out during the study and for how long? 

•Risk and potential benefits of participation in the study?  

•Is there a different course of treatment available?   

•Can the subject withdraw at any time?  

•What compensation is envisaged in case of health deterioration? 

 

 

 

 

 

 

 

 

 

 

 

 

Ethics in clinical trials 
- protection of subject’s rights  



 

NOT EVERYONE CAN EXPRESS INFORMED CONSENT FOR 

PARTICIPATION IN A STUDY   

 

•Excluded people: prisoners, the mentally ill and children   

•People that can be easily influenced: students, subordinates, pregnant 

women (implied consent of the fetus) and current patients (conflict of interests 

regarding medical care and research) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ethics in clinical trials 
- protection of subject’s rights  



 Is it ethical to use a placebo?  

 

•In diseases for which there is a well tested therapy leading to recovery - NO 

 

•In the case of indications where there is no treatment method of confirmed 

efficacy, a placebo is acceptable.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ethics in clinical trials 
- Protection of subject’s rights  



Clinical trials 
The most important points 

•  Clinical trials often provide data that influence social health and they are 

the best method of verifying health hypotheses affecting our well-being   

• They should follow the guidelines of Good Clinical Practice and comply 

with the study protocol  

• They must assure the subject’s well-being 

• Clinical trials are prone to human error both on the part of subjects and 

investigators  

• Conducting clinical trials is a science and is subject to evaluation, the 

same as any other aspect of scientific research 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Clinical trials. The most important points. 

Research phase Pre-clinical Clinical FDA evaluation 
Commercial  
production/Phase 

10,000 
compounds 

5 YEARS 

250 
compounds 

1,5 YEARS 
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Phase I 
20-100 patients 

Phase III 
1,000-5,000 patients 

5 
compounds 

Phase II 
100-500 patients 

6 YEARS 

N
D

A
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u
b

m
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si
o

n
 

1 drug 

With FDA 
marketing 
authorisa

tion 

2 YEARS 2 YEARS 



Summary 
• Clinical trials always precede marketing authorisation (registration) of a 

medicinal product. 

• There are four phases of clinical trials including 3 pre-registration 

phases. 

• The “gold” standard of clinical trials is a randomized, double blind, 

comparative study. 

• All clinical trials must be carried out according to GCP (Good Clinical 

Practice) and the Declaration of Helsinki (as amended). 

• The central and paramount rule of clinical trials is to ensure study 

subject safety. 

• Statistically, out of several thousand compounds tested in clinical trials 

only one has a chance to become registered as a new medicinal 

product. 
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