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Clinical Development Phases 

 Phase  I: safety & 
immunogenicity 

 Phase  II: safety & 
immunogenicity 

 Phase  III: efficacy, safety  

 Phase  IV : post  licensure, 
immunogenicity, effectiveness, 
safety  

Clinical Study = Clinical Trial 



Clinical Study (trial) design components 
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Choice of the study  population in clinical 
trials 

 Phase I: Healthy Adults 

 Phase II/III: reference/target   population in whom the 
vaccine will be used/ or on a step design for infants 
indication/vulnerable population 

 Age-groups 

 Feasibility in terms  
 Willingness to participate  

 Study Procedures Compliance 

 Logistics 

 Ethics (assent,consent, national requirements, vulnerable 
population) 

 

 

 

 



Clinical study population 

  Phase II : Study A was conducted among healthy 
children between 12 and 23 months of age at Centre pour 
le Développement des Vaccins in Bamako, Mali, and the 
Medical Research Council Laboratories in Basse, 
Gambia. (Samba O.Sow et al. Immunogenicity and Safety of a Meningococcal A Conjugate 

Vaccine in AfricansN Engl J Med 2011;364:2293-304. ) 

 

 

  Phase I : Healthy men and women aged between 18 
and 45 years with no comorbidities were eligible for 
inclusion. (Ramsauer K et al. Immunogenicity, safety, and tolerability of a recombinant 

measles-virus-based chikungunya vaccine: a randomised, double-blind, placebo-controlled, active-
comparator, first-in-man trial..Lancet Infect Dis. 2015 May;15(5):519-27.) 
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Clinical study population 

Phase III:   The trial included  10.000 men and 
women from age 16 to 65 years, with or without 
antibodies against hepatitis E, from a region where 
both genotypes 1 and 4 co-circulate with the 
zoonotic genotype 4 predominating. 
 
(Feng-Cai Zhu et al. Efficacy and safety of a recombinant hepatitis E vaccine in healthy adults: a 
large-scale, randomised, double-blind placebo-controlled, phase 3 trial. Lancet 2010; 376: 895–902) 
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Establishement of objectives and 
endpoints 

 

 Endpoints measure the objective 

 

 In phase I : objectives and endpoints  are usually 
exploratory and no formal statistical hypothesis is 
formulated 

 

 In phase II-III the primary endpoint: will determine 
the  sample size  and main outcome of the study  

 

 

 

 

 



Establishement of objectives and 
endpoints  

Phase II&III non inferiority study 
 

 The primary objective of each study was to 
demonstrate that the PsA-TT vaccine was not inferior 
to the PsACYW vaccine  
 

 The primary endpoint for immunogenicity was 
seroconversion, defined as an SBA titer that was at 
least four times as high as that at baseline 28 days after 
immunization 
 

Samba O.Sow et al. Immunogenicity and Safety of a Meningococcal A Conjugate Vaccine in Africans 
N Engl J Med 2011;364:2293-304.  

 



Establishement of objectives and 
end-points 

Secondary end-points 

 

  Safety:  i.e. solicited adverse reactions ( or local and 
systemic post-immunization reactions, Adverse events, 
Serious adverse events, 

 Immunogenicity using secondary immunological 
endpoints, immunogenicity using other assay ( i.e. 
ELISA or functional assay)  



Establishement of objectives and end-
points 

Phase III study: efficacy study 
 

 The primary endpoint was prevention of hepatitis E in participants who 
received three doses of vaccine (ie, the per-protocol population) during 
the 12 months from the 31st day after receipt of the third dose.  

 

 Case definition: a case of acute hepatitis E in  a participant needed to 
fulfill three conditions: acute illness lasting for at least 3 days; abnormal 
serum ALT concentration 2·5-times the upper limit of normal range or 
greater; and positive hepatitis E virus IgM and RNA, ≥4-times increase in 
hepatitis E virus IgG, or both. 

 
Feng-Cai Zhu et al. Efficacy and safety of a recombinant hepatitis E vaccine in healthy adults: a large-scale, 
randomised, double-blind placebo-controlled, phase 3 trial. Lancet 2010; 376: 895–902 

 



Sensitivity and specificity of case 
definition 
 Case definition should be validate before starting phase 

II/III or embarking in a VE study 

 Sensitivity and specificity of a case definition ( or 
serological assay) can vary in different populations, age-
groups,previous disease exposure, health status etc 

 Sensitivity: 

 Probability of a subject being positive according the case 
definition if the disease is truly present 

 Specificity: 

 Probability of a subject being negative according the case 
definition if the disease is truly absent 



Diagnostic spectrum of pneumonia 
Expert Rev Vaccines 8(8) 1051-1061 (2009) 
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Randomization of allocation to vaccine or 
control or placebo groups 

 Randomization ensures that each patient has an equal 
chance of receiving any of the treatments under study 

  Each individual has the same chance of receiving each 
of the possible regimen 

 Randomization minimize bias in regimen allocation 
 Known and unknown confounding variables will be equally 

distributed 

 On average study groups will tend to be comparable with 
respect to baseline variables ( given a sufficient sample size) 

 Regimen allocation by  randomization can be stratified  
( i.e by age-group, country, site) 
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Ascertainment of outcome: how to 
avoid bias 
 A critical aspect is to ensure that the ascertainment of 

the outcome of interest (i.e. subjects with adverse 
events after immunization, subjects with clinical acute 
heaptitis, etc etc) is not biased by the collection of 
more or less accurate information from one or another 
of  the study groups 

 

 This is achieved by blinding to study group all 
personnel (double-blind) involved in the study  to 
eliminate the potential for observational bias 

 



Blinding 
 

 Double blind design: study site personnel and sponsor 
personnel are blind to vaccine groups 

 Single blind design: only the site personnel is blind to 
vaccine groups 

 Observer blind: Only the site staff involved in the 
ascertainment of outcome is blind to vaccine groups 

 Blind studies require strict rules (site procedures/SOPs, 
labelling,packaging, rules for breaking the blind, DSMB 
etc) 

 Open label: unblind study 

 

 

 

 

 



The double-blind design strength is 
to eliminate the potential for 

observational bias  
 

 

The double-blind design is an ESSENTIAL 
component of  any trial  in particular 
Vaccine Clinical  Efficacy  studies and  

Vaccine Safety studies  

E9ICH- General Considerations for Clinical Trials 
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Assess and mantain compliance 
 Critical to keep the subjects lost-to-follow up at the minimum and 

ensure that they are compliant with study procedures: compliance may 
become  a true operational challenge for even simple studies! 

 Non compliance decrease the sample size and statistical power of the 
trial to detect any true effect of the study vaccine  

 It is inevitable that some subjects will be non-compliant  despite any 
resonable effort 

 Follow-up operational methodology has to be detailed, uniform and 
feasible 

 Investigator, Site and Field evaluation are very important 

 Population characteristics: urban,rural,migration 

 Resources: affordability and sustainability 

 

Feasibility! Feasibility! Feasibility! 
 

 

 

 

 

 

 

 



Assess and mantain compliance 
 Critical to keep the subjects lost-to-follow up at the 

minimum and ensure that they are compliant with study 
procedures: compliance is a true operational challenge in  
vaccine efficacy studies or in long term follow-up studies! 

 Non compliance decrease the statistical power of the trial 
to detect any true effect of the study vaccine or may bias 
safety outcome 

 It is inevitable that some subjects will be non-compliant  
despite any resonable effort 

 Follow-up operational methodology has to be detailed, 
uniform  and feasible ( sustainable throughout study period) 

 

 

 

 

“The study was done at Ratchaburi Regional Hospital (RRH), and 

involved 35 schools in the district. We enrolled schoolchildren aged 4–

11 years and actively followed up all children to detect acute febrile 

illness based on daily surveillance of school registers during school 

terms for absenteeism, followed by phone calls or home visits to 

absentees, and on phone calls twice per week, mobile phone text-

messages, or home visits throughout school holidays. In case of 

febrile illness at anytime (defined as illness with two temperature 

readings of 37・5°C or higher at least 4 h apart), parents were asked to 

take their child to RRH for diagnosis and treatment. The surveillance 

system also captured spontaneous consultations at 

RRH…………….Active surveillance was maintained until each 

participant had been followed up for at least 13 months after the third 

vaccination”. 

 
 

Arunee Sabchareon et al. Protective efficacy of the recombinant, live-attenuated, CYD tetravalent dengue 
vaccine in Thai school children: a randomised, controlled phase IIb trial. The Lancet,  Volume 380, Issue 9853, 
Pages 1559 - 1567, 3 November 2012. 
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Stopping Rules: decision for early 
termination of the trial 

 Complex issue with an underlying Hippocratic 
principle to follow: “Primum non nŏcēre” or «First do 
no harm» 

 When during the trial there is persistent evidence ( 
ususally statistically significant) of vaccinated 
individuals  exposed to high risk than unvaccinated 
control (or placebo) group 

 Higher disease rate ( lack of VE) 

 Higher mortality  

 Higher Adverse Events rates  

 

 

 



Early termination of a trial 

Martinon-Torres F et al. A randomized, phase 1/2 trial of the safety, tolerability, and immunogenicity of 
bivalent rLP2086meningococcal B vaccine in healthy infants.Vaccine. 2014 Sep 8;32(40):5206-11. 
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Statistical power  
 Sample size determination must be adressed earlier in the 

planning of clinical trials  
 

 Sample size has to be sufficient (statistical power) to detect 
differences between the two groups 

 Non-inferiority 
 Safety outcome 
 Disease incidence/prevalence (VE) 

 
 The required sample size is a function of the desired width 

of the confidence interval, the assumed VE ( or events 
frequency), and the assumed disease attack rate ( or event 
frequency) in the controls, and dropout rate 



Sample size and statistical power 

 
«With an assumed disease incidence of 1・3%, a true 
VE of 70%, a minimum follow-up of 1 year after the third 
vaccination, and a subject attrition rate of 7・5% per year, 
4002 participants assigned with a 2:1 ratio to dengue 
vaccine or control were needed to show, with more than 
80% power, and 95% confidence, that VE was not null”. 
 
 
 
  

Arunee Sabchareon et al. Protective efficacy of the recombinant, live-attenuated, CYD tetravalent dengue 
vaccine in Thai school children: a randomised, controlled phase IIb trial. The Lancet,  Volume 380, Issue 9853, 
Pages 1559 - 1567, 3 November 2012. 
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Analysis and Interpretation 
 

 All randomized subjects have to be included in the analysis “ once 
randomized, always analyzed” 
 

 First step is to compare relevant baseline subjects characteristics  between 
vaccine and comparison group to show that balance is achievied 
 

 ITT and PP population 
 

 Analysis of primary outcome (endpoint) 
 

 Analysis of secondary enpoints 
 

 Interpretation 
 

 
 

  

 
 



Ramsauer K et al. Immunogenicity, safety, and tolerability of a recombinant measles-virus-based chikungunya 
vaccine: a randomised, double-blind, placebo-controlled, active-comparator, first-in-man trial..Lancet Infect 
Dis. 2015 May;15(5):519-27. 

Analysis ITT and PP population 
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Arunee Sabchareon et al. Protective efficacy of the recombinant, live-attenuated, CYD tetravalent dengue vaccine in Thai school 
children: a randomised, controlled phase IIb trial. The Lancet,  Volume 380, Issue 9853, Pages 1559 - 1567, 3 November 2012. 

Analysis: Demographics Characteristics 
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Salim Abdulla et al. Safety and Immunogenicity of RTS,S/AS02D Malaria Vaccine in Infants. N ENGL 
J Med 2008;359:2533-44. 

Analysis: Demographics Characteristics 
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Analysis: Primary Endpoint 

Arunee Sabchareon et al. Protective efficacy of the recombinant, live-attenuated, CYD tetravalent dengue vaccine in Thai 
school children: a randomised, controlled phase IIb trial. The Lancet,  Volume 380, Issue 9853, Pages 1559 - 1567, 3 November 
2012. 
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Salim Abdulla et al. Safety and Immunogenicity of RTS,S/AS02D Malaria Vaccine in Infants. N ENGL J Med 
2008;359:2533-44. 

Analysis: Secondary Endpoints 
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Always dedicated as much time as needed to 
examine the data (i.e. tables, figures, diagrams) and 
to interprete your results  



THANK YOU  


