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Phase 1 trials on mRNA vaccines

Vaccine First 
author

Journal Type of study N° of 
subjects

Placebo 
group

Dose 
vaccine

Age groups

BNT162b1 (Pfizer) Mulligan 
MJ

Nature 
(August, 12)

observer-blinded, 
dose-escalation trial

45 yes 10, 30, 100ul 18-55 years old

BNT162b1 (Pfizer)
BNT162b2 (Pfizer)

Walsh E NEJM 
(December, 17)

observer-blinded, 
dose-escalation trial

195 yes 10, 20, 30, 
100ul

18-55 years old
65-85 years old

mRNA-1273 
(Moderna)

Jackson 
LA

NEJM 
(November, 12)

dose-escalation, 
open-label trial

45 no 25, 100, 
250ul

18-55 years old

mRNA-1273 
(Moderna)

Anderson 
EJ

NEJM 
(December, 17)

dose-escalation, 
open-label trial

40 no 25,100 ul >55 years old





Adverse events



An ongoing multinational, placebo-controlled, observer-blinded, pivotal efficacy trial, we 
randomly assigned persons 16 years of age or older in a 1:1 ratio to receive two doses, 21 

days apart, of either placebo or the BNT162b2 vaccine candidate (30 μg per dose)

Inclusion criteria: Adults 16 years of age or older who were healthy or had stable 
chronic medical conditions

Exclution criteria: medical history of Covid-19, treatment with immunosuppressive
therapy, or diagnosis with an immunocompromising condition

Polack FP, NEJM 2020 



An ongoing multinational, placebo-controlled, observer-blinded, pivotal efficacy trial, we 
randomly assigned persons 16 years of age or older in a 1:1 ratio to receive two doses, 21 

days apart, of either placebo or the BNT162b2 vaccine candidate (30 μg per dose)

End- point: efficacy of the vaccine against laboratory-confirmed Covid-19 and safety

When: between July 27, 2020, and November 14, 2020

Where: 152 sites worldwide (United States, 130 sites; Argentina, 1; Brazil, 2; South 
Africa, 4; Germany, 6; and Turkey, 9)

Polack FP, NEJM 2020 



Safety: 
- solicited, specific local or systemic adverse events and use of antipyretic or pain medication within 7 

days after the receipt of each dose of vaccine or placebo recorded in an electronic diary in a subset of 
participants 

- unsolicited adverse events (those reported by the participants without prompts from the electronic 
diary) through 1 month after the second dose and unsolicited serious adverse events through 6 
months after the second dose. 

Efficacy:
- confirmed Covid-19 (symptomatic) with onset at least 7 days after the second dose
- severe Covid-19

Polack FP, NEJM 2020 

End- point: efficacy of the vaccine against laboratory-confirmed Covid-19 and safety



Polack FP, NEJM 2020 
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Local adverse events

Polack FP, NEJM 2020 



Polack FP, NEJM 2020 

Systemic adverse events
in young population



Polack FP, NEJM 2020 

Adverse events 
in older age



Polack FP, NEJM 2020 

Adverse events





Phase 3 randomized, observer-blinded, placebo-controlled trial on subjects at high risk for 
SARS-CoV-2 infection or its complications were randomly assigned in a 1:1 ratio to receive 

two intramuscular injections of mRNA-1273 (100 μg) or placebo 28 days apart

Inclusion criteria: persons 18 years of age or older with no known history of SARS-CoV-
2 infection and with locations or circumstances that put them at an appreciable risk of 
SARSCoV-2 infection, a high risk of severe Covid-19,or both

Exclution criteria: medical history of Covid-19, fever in the last 72h, pregnancy or 
breastfeeding, treatment with immunosuppressive therapy, or diagnosis with an 
immunocompromising condition

Baden, NEJM 2020 



End- point: efficacy of the vaccine against laboratory-confirmed Covid-19 and safety

When: between July 27 and October 23, 2020

Where: 99 sites in United States

Phase 3 randomized, observer-blinded, placebo-controlled trial on subjects at high risk for 
SARS-CoV-2 infection or its complications were randomly assigned in a 1:1 ratio to receive 

two intramuscular injections of mRNA-1273 (100 μg) or placebo 28 days apart

Baden, NEJM 2020 



Safety: 
• Solicited local and systemic adverse events for 7 days after each injection;
• unsolicited adverse reactions for 28 days after each injection;

Efficacy:
- preventing a first occurrence of symptomatic Covid-19 with onset at least 14 

days after the second injection
- Prevention of severe Covid-19

End- point: efficacy of the vaccine against laboratory-confirmed Covid-19 and safety

Baden, NEJM 2020 



Baden LR, NEJM 2020 
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Local adverse events
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Systemic adverse events





5 phase 1/2, single-blind, randomised controlled trials
Healthy adults aged 18–55 years with no history of laboratory confirmed SARS-CoV-2 

infection or of COVID-19-like symptoms were randomly assigned (1:1) to receive ChAdOx1 
nCoV-19 at a dose of 5 × 10¹⁰ viral particles or MenACWY as a single intramuscular injection 

Voysey M, Lancet 2020
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Randomized, placebo-controlled, phase 1–2 trial to evaluate the safety and 
immunogenicity of the rSARS-CoV-2 vaccine (in 5-μg and 25-μg doses, with or 

without Matrix-M1 adjuvant, and with observers unaware of trial-group 
assignments) in 131 healthy adults

Keech C, NEJM 2020



Keech C, NEJM 2020



On 76 subjects in Russia

On 603 subjects in China



Open questions

• Clinical and virological efficacy
• Long-term efficacy
• Efficacy on viral quasi-species
• Large-wide tolerability
• Vaccination of subjects with a COVID-19 history
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Open questions

• Clinical and virological efficacy
• Long-term efficacy
• Efficacy on viral quasi-species
• Large-wide tolerability
• Vaccination of subjects with a COVID-19 history



Multiple compartments of circulating 
immune memory to SARS-CoV-2 in 254 
samples from 188 COVID-19 cases, 
including 43 samples at ≥ 6 months post-
infection, were analyzed. 







Conclusions

• EBM supports the use of COVID-19 vaccines
• Some open questions remain







Grazie per l’attenzione!




	I Vaccini anti-COVID-19: le evidenze scientifiche
	Disclosures
	Diapositiva numero 3
	Diapositiva numero 5
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Phase 1 trials on mRNA vaccines
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39
	Diapositiva numero 40
	Diapositiva numero 41
	Diapositiva numero 43
	Diapositiva numero 45
	Diapositiva numero 46
	Local adverse events
	Systemic adverse events
	Diapositiva numero 49
	Diapositiva numero 50
	Diapositiva numero 51
	Diapositiva numero 52
	Diapositiva numero 54
	Diapositiva numero 55
	Diapositiva numero 57
	On 76 subjects in Russia
	Open questions
	Open questions
	Open questions
	Diapositiva numero 62
	Open questions
	Diapositiva numero 64
	Diapositiva numero 65
	Diapositiva numero 66
	Open questions
	Diapositiva numero 68
	Diapositiva numero 69
	Diapositiva numero 70
	Conclusions
	Diapositiva numero 72
	Diapositiva numero 73
	Diapositiva numero 74
	Diapositiva numero 75

