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Covid-19 Vaccine update

Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine
December 14 2020 / Available in full test from New England Journal of Medicine

Abstract: In 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 pg per dose). BNT162b2 is a lipid nanoparticle—formulated, nucleoside-
modified RNA vaccine that encodes a prefusion stabilized, membrane-anchored SARS-CoV-2 full-length spike
protein. The primary end points were efficacy of the vaccine against laboratory-confirmed Covid-19 and safety. A
total of 43,548 participants underwent randomization, of whom 43,448 received injections: 21,720 with
BNT162b2 and 21,728 with placebo. There were 8 cases of Covid-19 with onset at least 7 days after the second
dose among participants assigned to receive BNT162b2 and 162 cases among those assigned to placebo;
BNT162b2 was 95% effective in preventing Covid-19 (95% credible interval, 90.3 to 97.6). Similar vaccine efficacy
(generally 90 to 100%) was observed across subgroups defined by age, sex, race, ethnicity, baseline body-mass
index, and the presence of coexisting conditions. Among 10 cases of severe Covid-19 with onset after the first
dose, 9 occurred in placebo recipients and 1 in a BNT162b2 recipient. The safety profile of BNT162b2 was
characterized by short-term, mild-to-moderate pain at the injection site, fatigue, and headache. The incidence of
serious adverse events was low and was similar in the vaccine and placebo groups. A two-dose regimen of
BNT162b2 conferred 95% protection against Covid-19 in persons 16 years of age or older. Safety over a median
of 2 months was similar to that of other viral vaccines.

Safety and efficacy of the ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-CoV-2: an interim analysis of four
randomised controlled trials in Brazil, South Africa, and the UK
December 08 2020 / Available in full text from The Lancet

Abstract: We evaluated the safety and efficacy of the ChAdOx1 nCoV-19 vaccine in a pooled interim analysis of
four trials. This analysis includes data from four ongoing blinded, randomised, controlled trials done across the
UK, Brazil, and South Africa. Participants aged 18 years and older were randomly assigned (1:1) to ChAdOx1
nCoV-19 vaccine or control (meningococcal group A, C, W, and Y conjugate vaccine or saline). Participants in the
ChAdOx1 nCoV-19 group received two doses containing 5 x 1010 viral particles (standard dose; SD/SD cohort); a
subset in the UK trial received a half dose as their first dose (low dose) and a standard dose as their second dose
(LD/SD cohort). The primary efficacy analysis included symptomatic COVID-19 in seronegative participants with a
nucleic acid amplification test-positive swab more than 14 days after a second dose of vaccine. Participants were
analysed according to treatment received, with data cutoff on Nov 4, 2020. Vaccine efficacy was calculated as 1 -
relative risk derived from a robust Poisson regression model adjusted for age. Between April 23 and Nov 4, 2020,
23 848 participants were enrolled and 11 636 participants (7548 in the UK, 4088 in Brazil) were included in the
interim primary efficacy analysis. In participants who received two standard doses, vaccine efficacy was 62:1%
(95% Cl 41-0-75-7; 27 [0-6%] of 4440 in the ChAdOx1 nCoV-19 group vs71 [1-6%] of 4455 in the control group)
and in participants who received a low dose followed by a standard dose, efficacy was 90-0% (67-4—97-0; three
[0-2%] of 1367 vs 30 [2:2%] of 1374; pinteraction=0-010). Overall vaccine efficacy across both groups was 70-:4%
(95-8% Cl 54-8—80-6; 30 [0-5%] of 5807 vs 101 [1-7%] of 5829). From 21 days after the first dose, there were ten
cases hospitalised for COVID-19, all in the control arm; two were classified as severe COVID-19, including one
death. There were 74 341 person-months of safety follow-up (median 3:4 months, IQR 1:3-4-8): 175 severe
adverse events occurred in 168 participants, 84 events in the ChAdOx1 nCoV-19 group and 91 in the control
group. Three events were classified as possibly related to a vaccine: one in the ChAdOx1 nCoV-19 group, one in
the control group, and one in a participant who remains masked to group allocation. ChAdOx1 nCoV-19 has an
acceptable safety profile and has been found to be efficacious against symptomatic COVID-19 in this interim
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analysis of ongoing clinical trials.

Safety and immunogenicity of ChAdOx1 nCoV-19 vaccine administered in a prime-boost regimen in young and
old adults (COV002): a single-blind, randomised, controlled, phase 2/3 trial
November 2020 / Available in full text from The Lancet

Abstract: We have reported the immunogenicity of a novel chimpanzee adenovirus-vectored vaccine, ChAdOx1
nCoV-19, in young adults, and now describe the safety and immunogenicity of this vaccine in a wider range of
participants, including adults aged 70 years and older. In this report of the phase 2 component of a single-blind,
randomised, controlled, phase 2/3 trial (COV002), healthy adults aged 18 years and older were enrolled at two
UK clinical research facilities, in an age-escalation manner, into 18-55 years, 56—69 years, and 70 years and older
immunogenicity subgroups. The specific objectives of this report were to assess the safety and humoral and
cellular immunogenicity of a single-dose and two-dose schedule in adults older than 55 years. The coprimary
outcomes of the trial were efficacy, as measured by the number of cases of symptomatic, virologically confirmed
COVID-19, and safety, as measured by the occurrence of serious adverse events. Analyses were by group
allocation in participants who received the vaccine. Here, we report the preliminary findings on safety,
reactogenicity, and cellular and humoral immune responses. Between May 30 and Aug 8, 2020, 560 participants
were enrolled: 160 aged 18-55 years (100 assigned to ChAdOx1 nCoV-19, 60 assigned to MenACWY), 160 aged
56-69 years (120 assigned to ChAdOx1 nCoV-19: 40 assigned to MenACWY), and 240 aged 70 years and older
(200 assigned to ChAdOx1 nCoV-19: 40 assigned to MenACWY). Seven participants did not receive the boost
dose of their assigned two-dose regimen, one participant received the incorrect vaccine, and three were
excluded from immunogenicity analyses due to incorrectly labelled samples. 280 (50%) of 552 analysable
participants were female. Local and systemic reactions were more common in participants given ChAdOx1 nCoV-
19 than in those given the control vaccine, and similar in nature to those previously reported (injection-site pain,
feeling feverish, muscle ache, headache), but were less common in older adults (aged =56 years) than younger
adults. In those receiving two standard doses of ChAdOx1 nCoV-19, after the prime vaccination local reactions
were reported in 43 (88%) of 49 participants in the 18-55 years group, 22 (73%) of 30 in the 56—69 years group,
and 30 (61%) of 49 in the 70 years and older group, and systemic reactions in 42 (86%) participants in the 18-55
years group, 23 (77%) in the 56—69 years group, and 32 (65%) in the 70 years and older group. As of Oct 26,
2020, 13 serious adverse events occurred during the study period, none of which were considered to be related
to either study vaccine. In participants who received two doses of vaccine, median anti-spike SARS-CoV-2 IgG
responses 28 days after the boost dose were similar across the three age cohorts (standard-dose groups: 18-55
years, 20 713 arbitrary units [AU]/mL [IQR 13 898-33 550], n=39; 56—69 years, 16 170 AU/mL [10 233-40 353],
n=26; and =70 years 17 561 AU/mL [9705-37 796], n=47; p=0-68). Neutralising antibody titres after a boost dose
were similar across all age groups (median MNAS8O at day 42 in the standard-dose groups: 18-55 years, 193 [IQR
113-238], n=39; 56-69 years, 144 [119-347], n=20; and 270 years, 161 [73-323], n=47; p=0-40). By 14 days after
the boost dose, 208 (>99%) of 209 boosted participants had neutralising antibody responses. T-cell responses
peaked at day 14 after a single standard dose of ChAdOx1 nCoV-19 (18-55 years: median 1187 spot-forming cells
[SFCs] per million peripheral blood mononuclear cells [IQR 841-2428], n=24; 56—69 years: 797 SFCs [383-1817],
n=29; and 270 years: 977 SFCs [458—1914], n=48). ChAdOx1 nCoV-19 appears to be better tolerated in older
adults than in younger adults and has similar immunogenicity across all age groups after a boost dose. Further
assessment of the efficacy of this vaccine is warranted in all age groups and individuals with comorbidities.

SARS-CoV-2 immunity: review and applications to phase 3 vaccine candidates
October 2020 / Available in full text from The Lancet

Conclusions: Multiple vaccine types will probably be needed across different populations (eg, immune-immature
infants, children, pregnant women, immunocompromised individuals, and immunosenescent individuals aged
>65 years). In addition to the adaptive immune response, there are some data suggesting that trained innate
immunity might also have a role in protection against COVID-19. It is crucial that research focuses on
understanding the genetic drivers of infection and vaccine-induced humoral and cellular immunity to SARS-CoV-
2, defining detailed targets of humoral and cellular immune responses at the epitope level, characterising the B-
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cell receptor and T-cell receptor repertoire elicited by infection or vaccination, and establishing the long-term
durability, and maintenance, of protective immunity after infection or vaccination. A safe regulatory pathway
leading to licensing must also be defined for use of these vaccines in children, pregnant women,
immunocompromised people, and nursing home residents.




