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Status of COVID-19 vaccines in the EU

https://www.ema.europa.eu/en/human-
regulatory/overview/public-health-
threats/coronavirus-disease-covid-
19/treatments-vaccines/covid-19-
treatments

https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/covid-19-treatments
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Although data on the rate of waning protection among the very elderly (adults above 80 years of age) 
a second booster could be administered.

For immunocompetent individuals between 60 and 80 years of age, there are currently no clear 
epidemiological signals from the European region of substantial waning of vaccine protection against 
severe COVID-19. Therefore there is no indication of an imminent need for a second booster dose in 
this population. However, If signals of increase in severe disease emerge, a fourth dose may be 
considered for adults between the ages of 60 and 80 years . If made available, vaccines adapted to 
better match recently circulating variants would be in principle preferable for additional boosters.

For immunocompetent individuals below 60 years of age, the administration of a second booster dose 
is not supported by the available data
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dd080770-8f63-4aa4-907d-
915a6b83c812.pdf (researchsquare.com)

Characterization of antibody 
response after second 
booster vaccination

https://assets.researchsquare.com/files/rs-1462948/v1/dd080770-8f63-4aa4-907d-915a6b83c812.pdf?c=1648747427
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Safety, immunogenicity, and reactogenicity of BNT162b2 and mRNA-1273 COVID-19 vaccines given as 
fourth-dose boosters following two doses of ChAdOx1 nCoV-19 or BNT162b2 and a third dose of 
BNT162b2 (COV-BOOST): a multicentre, blinded, phase 2, randomised trial | Elsevier Enhanced Reader

https://reader.elsevier.com/reader/sd/pii/S1473309922002717?token=CB8CC4E6E303CBF185308D4AB9ACCF8E3752234717615F313888A14D4C7D1D43C0F88C2186D0BEE9F237E1BE49BB074B&originRegion=eu-west-1&originCreation=20220511090758
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Antibody Response to a Fourth Dose of SARS-CoV-2 Vaccine in: Transplantation 
(lww.com)

https://journals.lww.com/transplantjournal/Fulltext/9900/Antibody_Response_to_a_Fourth_Dose_of_SARS_CoV_2.29.aspx
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Mice sera

Human sera

Limited cross-variant immunity after infection with the SARS-CoV-2 
Omicron variant without vaccination (medrxiv.org)

https://www.medrxiv.org/content/10.1101/2022.01.13.22269243v1.full.pdf
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DOI: https://doi.org/10.21203/rs.3.rs-1555201/v1

Safety, Immunogenicity and Antibody Persistence of a Bivalent Beta-Containing Booster Vaccine
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Pan-coronavirus vaccine pipeline takes form (nature.com)

https://www.nature.com/articles/d41573-022-00074-6
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Status of COVID-19 therapeutics in the EU

https://www.ema.europa.eu/en/human-
regulatory/overview/public-health-
threats/coronavirus-disease-covid-
19/treatments-vaccines/covid-19-
treatments

Therapeutics are being approved 
which will complement, but not 
replace, vaccines in the fight 
against COVID-19

https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/covid-19-treatments
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2022.04.30.489997v1.full.pdf (biorxiv.org)

BA.2.12.1, BA.4 and BA.5 escape antibodies elicited by Omicron infection

https://www.biorxiv.org/content/10.1101/2022.04.30.489997v1.full.pdf
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• A post-infectious SARS-CoV-2 
syndrome                                                                                    
(including an Omicron 
restricted effect).

• A drug, toxin or 
environmental exposure.

• A novel pathogen either 
acting alone                                                                                                   
or as a coinfection.

• A new variant of SARS-CoV-2

• Role of Adenovirus
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PAEDIATRIC HEPATITIS CASES - AETIOLOGY

Eurosurveillance | Severe acute hepatitis and acute liver failure of unknown origin in children: a questionnaire-based study within 34 paediatric liver centres in 22 European countries and Israel, April 2022; Acute hepatitis of unknown aetiology technical briefing 2 

(publishing.service.gov.uk); Severe acute hepatitis in children: investigate SARS-CoV-2 superantigens | Elsevier Enhanced Reader

https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2022.27.19.2200369
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1073704/acute-hepatitis-technical-briefing-2.pdf
https://reader.elsevier.com/reader/sd/pii/S2468125322001662?token=39379B458ACE2A45B2CA58AA2808796D3D7F885357FBC219CE15B67D82D7BA0982074A051382277E5B6532EF7190F5F0&originRegion=eu-west-1&originCreation=20220517114653
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MONKEYPOX

• Incubation 4—14 days (up to 21 days)
• Usually mild, self-limiting (rash ~2wks)

• Pruritis, rarely painful

• Rarely:
• Bacterial superinfection
• Conjunctivitis/keratitis
• Pneumonitis
• Encephalitis

• Highest risk:
• Pregnant women
• Neonates/infants/young children
• HIV / immunocompromised
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Antiviral treatment approved in EU

Tecovirimat (Tecovirimat SIGA – 200 mg hard capsules)

• Only antiviral authorized in EU for the treatment of monkeypox. Approved in January 2022 under exceptional 
circumstances.

• The evidence for the anticipated antiviral effect in humans comes from the in-vitro and in-vivo nonclinical studies. 
Clinical studies offers PK-PD analyses to support the clinical dose regimen and the safety assessment.

• Tecovirimat targets the membrane protein VP37 of vaccinia virus required for the production of extracellular forms of 
virus. EC50 is similar for all orthopoxviruses.

• Indication and posology:

o treatment of smallpox, monkeypox, cowpox and vaccinia virus in adults and children >13 Kgs.

o dose varies by body weight: 200-600 mg BID for 14 days.

• Good safety profile (most common AE: headache, nausea). DDI: repaglinide, midazolam. No data in pregnancy.

• Low resistance barrier, amino acid substitutions in the VP37 protein can confer reductions in antiviral activity. 
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Other antivirals with activity against orthopoxviruses
Brincidofovir (TEMBEXA – 100 mg tablets/10 mg/ml oral suspension)

• Approved by FDA in June 2021 under the agency’s Animal Rule. Efficacy findings derives from animal studies. Safety 
findings comes from clinical trials for non-smallpox indications (CMV infection in patients who received hematopoietic 
stem cell transplants).

• Brincidofovir is an orthopoxvirus nucleotide analog DNA polymerase inhibitor. 

• Indication: treatment of human smallpox disease caused by variola virus in adult and pediatric patients, including 
neonates. Adult posology: 200 mg once weekly for 2 doses (on Days 1 and 8)

• Safety: most common AEs are diarrhea, nausea, vomiting. Elevation in hepatic transaminases. Increased risk for 
mortality when used for longer duration  (24 weeks). May cause embryo-fetal toxicity. 

Cidofovir (solution for infusion)
• Authorised at EU level for the treatment of CMV retinitis in patients with AIDS and normal renal function.

• Proven activity against poxviruses in in vitro and animal studies.

• Important nephrotoxicity. 
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Vaccines for prevention of smallpox authorised in the EU
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• Imvanex: third generation, replication-deficient Modified Vaccinia Ankara for active immunisation 
against smallpox in adults 

• Posology: 2 doses of 0.5ml at not less than 28 days interval if not previously vaccinated against smallpox; 
data inadequate to indicate a booster in previously vaccinated

• Acceptable safety profile: 5,261 Vaccinia-naïve sbj (most common ARD injection site reactions and 
systemic reactions typical for vaccines lid/moderate resolved in 7 days w/o treatment)

• Data available in HIV patients and patients with atopic dermatitis (slightly more reactogenicity, possible flare 
up of skin conditions)

• Efficacy/Immunogenicity: 
• Animal Model protection against severe disease after lethal challenge with monkeypox virus in NHPs 

and comparable immune responses to traditional smallpox vaccines (significant prevention of morbidity 
and mortality compared to non-vaccinated animals)

• Human trials (HIV and AD patients) immune responses (seroconversion between 82% and 100% 14 
days after 2nd dose in naïve); booster effect shown 2 years after Imvanex or long time after previous 
licensed smallpox vaccine

• One study demonstrated non-inferior responses compared to licensed ACAM20000 (2nd generation live 
attenuated smallpox vaccine)
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• Currently EMA-ECDC recommended additional booster doses in elderly above 80 
years of age and in immunocompromised subjects

• mRNA vaccines update of composition to better match current VOCs under 
investigation for possible approval in time for vaccination campaigns later this year

• Other vaccines in the pipeline may come to rapid approval to enlarge our portfolio 
of options

• Additional safe and effective therapeutics will help in the fight against COVID-19, 

• Monkeypox outbreak in Europe is unprecedented but it is for now not considered a 
public health emergency or a major threat such as COVID-19

• The disease is generally mild and self-limiting with low transmission rate

• EMA approved one vaccine and one antiviral that represent the best tools to 
prevent and treat the disease

Conclusions
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Latest updates on EMA’s corporate website: 
COVID-19 pandemic

@EMA_News

European Medicines Agency

ema.europa.eu

https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19
https://twitter.com/EMA_News
https://www.linkedin.com/company/european-medicines-agency/
https://www.ema.europa.eu/en/
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