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• Full approval based on efficacy (e.g. rotavirus vaccines) or immunological 

data (e.g. flu vaccines, MenB vaccines)

• Conditional marketing approval (e.g. COVID-19 vaccines during Pandemic) 

• Approval under exceptional circumstances (e.g. smallpox vaccine)

• Art. 58 Scientific Opinion (now M4ALL) for use outside of EU (e.g. malaria 
vaccine)

Approval pathways for vaccines in the EU 
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Clinical Efficacy studies feasible: 

• Absolute protective efficacy of vaccines by comparing the reduction in the 
incidence of the infectious disease in question vs. the incidence in a group that 

receives placebo in a prospective individually randomised and double-blind 

trial

• Case definitions to be used for the primary analysis and any alternative case 

definitions for secondary analyses usually comprise clinical signs and/or 
symptoms typical of the infectious disease together with laboratory 

confirmation of the aetiology

Clinical requirements for authorisation of a vaccine

who_trs_1004_web_annex_9.pdf

https://cdn.who.int/media/docs/default-source/biologicals/vaccine-standardization/clinical-evaluation-of-vaccines/who_trs_1004_web_annex_9.pdf?sfvrsn=902cbb42_3&download=true
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Efficacy and Safety of the 
mRNA-1273 SARS-CoV-2 
Vaccine | New England 

Journal of Medicine

COVID-19 vaccines clinical efficacy data 

Safety and Efficacy of the BNT162b2 
mRNA Covid-19 Vaccine | New 
England Journal of Medicine

https://www.nejm.org/doi/full/10.1056/NEJMoa2035389
https://www.nejm.org/doi/full/10.1056/NEJMoa2035389
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Clinical requirements for authorisation of a vaccine

Clinical Efficacy studies not required: 
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• Well-established Immune Correlate of Protection (ICP): comparative 

study recommended for safety and to contextualize immunogenicity in case 
of unexcepted low or high results

• Efficacy can be inferred by comparing immune responses to a licensed 
vaccine with proven efficacy and/or effectiveness using an immune marker 

likely to predict protection (immunobridging):

o comparison based on statistical hypothesis testing (NI or SUP)

o Immune parameter responsible for efficacy & platform, e.g. Neut Abs 
o Seroconversion and GMTs normally considered as primary endpoints
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Clinical requirements for authorisation of a vaccine

Demonstrating Clinical Efficacy is not feasible: 

• The disease occurs at too low a rate for a study to be performed in a reasonable timeframe or 

it occurs in unpredictable short-lived outbreaks (e.g. Filoviruses, MERS, Nipah, Zika, West Nile 

Virus). 

✓Alternative approaches to establish efficacy: 

✓Appropriate animal models of infection with extrapolation to humans based on 

immunobridging either via logistic regression or definition of putative immune correlate of 

protection

✓Controlled Human Infection Models (CHIMs) 

• Post-approval efficacy/effectiveness studies or other confirmatory studies needed.

6
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Ebola Virus  cynomolgus macaques model of infection

Nonhuman primate to human immunobridging
to infer the protective effect of an Ebola virus 
vaccine candidate (nature.com)

https://www.nature.com/articles/s41541-020-00261-9.pdf
https://www.nature.com/articles/s41541-020-00261-9.pdf
https://www.nature.com/articles/s41541-020-00261-9.pdf
https://www.nature.com/articles/s41541-020-00261-9.pdf
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Ebola vaccine Ad26-MVA
Immunobridging approach from NHP model

S
u

r
v

iv
a

l 
p

r
o
b

a
b

il
it

y

EBOV GP ELISA (EU/mL)

1CEPI Meeting report: Ebola vaccines regulatory science meeting, 22 Mar 2017, Washington DC;
http://docplayer.net/57061912-Cepi-ebola-vaccines-regulatory-science-meeting.html

▪ NHP logistic regression model to determine survival 

probability in NHP model with human antibody 

concentrations measured in clinical trials

▪ Comparison NHP and human responses possible by 

use of same assay at same lab (EBOV GP FANG 

ELISA)

▪ Calculate mean survival probability and 95% 

confidence interval using double-bootstrap method

▪ Protective effect demonstrated if lower limit of 95% CI 

above pre-specified success criterion of 20% 

(endorsed by EMA)

▪ NHP model >100x lethal dose by IM injection1:

➢ Model can provide evidence of protective effect

➢ Model does not provide a direct quantification 

of vaccine effectiveness in humans

Logistic regression model established 
from NHP challenge studies

8
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Pre-existing chikungunya virus neutralizing antibodies correlate with risk of symptomatic 
infection and subclinical seroconversion in a Philippine cohort | Elsevier Enhanced Reader

https://reader.elsevier.com/reader/sd/pii/S120197122030206X?token=D4FF5139CBEA2EE10B0E24BDD767DCF9DE0F1E7AE4C6C9383C813F5965631436640F289FFC2D0BD8021946A2A39E735C&originRegion=eu-west-1&originCreation=20221127171549
https://reader.elsevier.com/reader/sd/pii/S120197122030206X?token=D4FF5139CBEA2EE10B0E24BDD767DCF9DE0F1E7AE4C6C9383C813F5965631436640F289FFC2D0BD8021946A2A39E735C&originRegion=eu-west-1&originCreation=20221127171549
https://reader.elsevier.com/reader/sd/pii/S120197122030206X?token=D4FF5139CBEA2EE10B0E24BDD767DCF9DE0F1E7AE4C6C9383C813F5965631436640F289FFC2D0BD8021946A2A39E735C&originRegion=eu-west-1&originCreation=20221127171549
https://reader.elsevier.com/reader/sd/pii/S120197122030206X?token=D4FF5139CBEA2EE10B0E24BDD767DCF9DE0F1E7AE4C6C9383C813F5965631436640F289FFC2D0BD8021946A2A39E735C&originRegion=eu-west-1&originCreation=20221127171549
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jciinsight-7-160173.pdf (nih.gov)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9431671/pdf/jciinsight-7-160173.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9431671/pdf/jciinsight-7-160173.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9431671/pdf/jciinsight-7-160173.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9431671/pdf/jciinsight-7-160173.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9431671/pdf/jciinsight-7-160173.pdf
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A Review of Nonhuman Primate Models of Rift Valley Fever Virus Infection: Progress, 
Challenge Strains, and Future Directions

https://pmc.ncbi.nlm.nih.gov/articles/PMC11510021/pdf/pathogens-13-00856.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC11510021/pdf/pathogens-13-00856.pdf
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Immune correlates of protection following Rift Valley fever virus vaccination

https://www.nature.com/articles/s41541-022-00551-4.pdf
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Learnings from Animal vaccines
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Summary

• Different options to be considered for generating evidence on benefit- risk including 

feasibility of individual randomised studies during outbreaks

• Clinical immunogenicity could derive pivotal evidence when an immune correlate of 

protection is established

• Use of animal challenge models that mimic human infection and disease can be used to 

determine putative correlates of protection or to infer protection in humans following 

immunobridging to human immunogenicity

• Safety to be tailored to the specific vaccine platforms, e.g. neurovirulence and genetic 

stability for live attenuated virus vaccines

• Post-authorisation effectiveness studies are to be required in case of approval based on 

animal models or immune markers

• Timely discussion with regulators, e.g. Emergency Task Force (ETF) at EMA is crucial to 

ensure successful development14
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@EMA_News

European Medicines Agency

ema.europa.eu

Marco.Cavaleri@ema.Europa.eu

Send a question via our website

https://www.ema.europa.eu/en/about-us/contact/send-

question-european-medicines-agency

https://vaccination-info.europa.eu/en 

Thank you for your kind attention.
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