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Pathogen and Human Genomics Studies

Modeling comparative cost-effectiveness of SARS-CoV-2 vaccine dose fractionation in India 

Z Du et al, Nature Medicine, February 24, 2022

We developed a multi-scale model incorporating population-level transmission and individual-level vaccination to estimate the costs of

hospitalization and vaccination and the economic benefits of reducing COVID-19 deaths due to dose-fractionation strategies in India. We used

large-scale survey data of the willingness to pay together with data of vaccine and hospital admission costs to build the model. We found that

fractional doses of vaccines could be an economically viable vaccination strategy compared to alternatives of either full-dose vaccination or no

vaccination. Dose-sparing strategies could save a large number of lives, even with the emergence of new variants with higher transmissibility.

T cell reactivity to the SARS-CoV-2 Omicron variant is preserved in most but not all individuals. 

Naranbhai Vivek et al. Cell 2022 2

We show that T cell responses in individuals with prior infection, vaccination, both prior infection and vaccination, and boosted vaccination are

largely preserved to Omicron spike and non-spike proteins. However, we also identify a subset of individuals (~21%) with a >50% reduction in T

cell reactivity to the Omicron spike. Evaluation of functional CD4+ and CD8+ memory T cell responses confirmed these findings and revealed

that reduced recognition to Omicron spike is primarily observed within the CD8+ T cell compartment potentially due to escape from HLA

binding. Booster vaccination enhanced T cell responses to Omicron spike.

Genomic assessment of quarantine measures to prevent SARS-CoV-2 importation and transmission. 

Aggarwal Dinesh et al. Nature communications 2022 2 (1) 1012

We identified 4,207 travel-related SARS-CoV-2 cases and their contacts, and identified 827 associated SARS-CoV-2 genomes. Overall,

quarantine was associated with a lower rate of contacts, and the impact of quarantine was greatest in the 16-20 age-group. 186 SARS-CoV-2

genomes were sufficiently unique to identify travel-related clusters. Fewer genomically-linked cases were observed for index cases who

returned from countries with quarantine requirement compared to countries with no quarantine requirement. This difference was explained

by fewer importation events per identified genome for these cases, as opposed to fewer onward contacts per case.

SARS-CoV-2 B.1.1.529 (Omicron) Variant Transmission Within Households — Four U.S. Jurisdictions, November 2021–February 2022 

JM Baker et al, MMWR, February 25, 2022

The SARS-CoV-2 B.1.1.529 (Omicron) variant contributed to a surge of SARS-CoV-2 infections in the United States during December 2021–

January 2022.In a study of household transmission in four U.S. jurisdictions, Omicron infection resulted in high transmission among household

contacts, particularly among those who lived with index patients who were not vaccinated or who did not take measures to reduce the risk of

transmission to household contacts.

Predictive Factors for Neutralizing Antibody Levels Nine Months after Full Vaccination with BNT162b2: Results of a Machine Learning Analysis. 

Papadopoulos Dimitris et al. Biomedicines 2022 2 (2)

Machine learning techniques were applied to data from 302 subjects. Principal component analysis (PCA), factor analysis of mixed data

(FAMD), k-means clustering, and random forest were used. PCA and FAMD showed that younger subjects had higher levels of neutralizing

antibodies than older subjects. The effect of age is strongest near the vaccination date and appears to decrease with time. Obesity was

associated with lower antibody response. Gender had no effect on NAbs at nine months, but there was a modest association at earlier time

points. Participants with autoimmune disease had lower inhibitory levels than participants without autoimmune disease.

Effectiveness of the BNT162b2 vaccine among children 5-11 and 12-17 years in New York after the Emergence of the Omicron Variant 

V Dorabawila et al, MEDRXIV, February 28, 2022

There is limited evidence on the effectiveness of the BNT162b2 vaccine for children, particularly those 5-11 years and after the Omicron

variant's emergence. We estimated BNT162b2 vaccine effectiveness against COVID cases and hospitalizations among children 5-11 years and

12-17 years during December, 2021 and January, 2022. In the Omicron era, the effectiveness against cases of BNT162b2 declined rapidly for

children, particularly those 5-11 years. However, vaccination of children 5-11 years was protective against severe disease.

Safety Monitoring of COVID-19 Vaccine Booster Doses Among Persons Aged 12–17 Years — United States, December 9, 2021–February 20, 2022

AM Hause et al, MMWR, March 1, 2022

Among persons aged 12–17 years, reactions after Pfizer-BioNTech booster vaccination were generally mild to moderate and transient; the

frequency of local and systemic reactions reported to v-safe after a booster dose were equal to or slightly higher than after the second primary

dose. Myocarditis was less frequently reported after a booster dose than a second primary dose.

Effectiveness of COVID-19 Pfizer-BioNTech BNT162b2 mRNA Vaccination in Preventing COVID-19–Associated Emergency Department and

Urgent Care Encounters and Hospitalizations Among Nonimmunocompromised Children and Adolescents Aged 5–17 Years — VISION Network,

10 States, April 2021–January 2022 

NP Klein et al, MMWR, March 1, 2022

Two doses protect against COVID-19–associated emergency department and urgent care encounters among children and adolescents.

However, vaccine effectiveness (VE) was lower during Omicron predominance and decreased with time since vaccination; a booster dose

restored VE to 81% among adolescents aged 16–17 years. Overall, 2-dose VE against COVID-19–associated hospitalization was 73%–94%. All

eligible children and adolescents should remain up to date with recommended COVID-19 vaccinations, including a booster dose for those aged

12–17 years.

Genetic Loci Associated With COVID-19 Positivity and Hospitalization in White, Black, and Hispanic Veterans of the VA Million Veteran Program. 

Peloso Gina M et al. Frontiers in genetics 2022 2 777076

We sought to determine genetic variants contributing to COVID-19 susceptibility and hospitalization in a large biobank linked to a national

United States health system. We identified 19,168 (3.7%) lab-confirmed COVID-19 cases among Million Veteran Program participants

between March 1, 2020, and February 2, 2021, including 11,778 Whites, 4,893 Blacks, and 2,497 Hispanics. A multi-population genome-wide

association study (GWAS) for COVID-19 outcomes identified four independent genetic variants (rs8176719, rs73062389, rs60870724, and

rs73910904) contributing to COVID-19 positivity, including one novel locus found exclusively among Hispanics. We replicated eight of nine

previously reported genetic associations at an alpha of 0.05 in at least one population-specific or the multi-population meta-analysis for one of

the four MVP COVID-19 outcomes.

A year of Covid-19 GWAS results from the GRASP portal reveals potential genetic risk factors. 

Thibord Florian et al. HGG advances 2022 2 100095

Between May 2020 and June 2021, we used Covid-19 data released periodically by UK Biobank and performed 65 Genome-Wide Association

Studies (GWAS) in up to 18 releases of Covid-19 susceptibility (N=18,481 cases in June 2021), hospitalization (N=3,260), severe outcomes

(N=1,244) and death (N=1,104), stratified by sex and ancestry. In coherence with previous studies, we observed 2 independent signals at the

chr3p21.31 locus (rs73062389-A, OR=1.21, P=4.26×10-15 and rs71325088-C, OR=1.62, P=2.25×10-9) modulating susceptibility and

severity, respectively, and a signal influencing susceptibility at the ABO locus (rs9411378-A, OR=1.10, P=3.30×10-12), suggesting an increased

risk of infection in non-O blood groups carriers.

Covid-19 Vaccine Effectiveness against the Omicron (B.1.1.529) Variant 

N Andrews e al, NEJM, March 2, 2022

Primary immunization with two doses of ChAdOx1 nCoV-19 or BNT162b2 vaccine provided limited protection against symptomatic disease

caused by the omicron variant. A BNT162b2 or mRNA-1273 booster after either the ChAdOx1 nCoV-19 or BNT162b2 primary course

substantially increased protection, but that protection waned over time.

Vaccine efficacy against severe COVID-19 in relation to delta variant (B.1.617.2) and time since second dose in patients in Scotland (REACT-

SCOT): a case-control study. 

McKeigue Paul M et al. The Lancet. Respiratory medicine 2022 3

In the most recent time window centred on July 29, 2021, the efficacy of two doses was 91% (95% CI 87-94) for the ChAdOx1 vaccine and 92%

(88-95) for mRNA (Pfizer or Moderna) vaccines. The efficacy of the ChAdOx1 vaccine against severe COVID-19 declined with time since

second dose to 69% (95% CI 52-80) at 20 weeks from second dose. The efficacy of mRNA vaccines declined in the first ten weeks from second

dose but more slowly thereafter to 93% (88-96) at 20 weeks from second dose.

Non-Genomics Precision Health Studies

Modeling comparative cost-effectiveness of SARS-CoV-2 vaccine dose fractionation in India 

Z Du et al, Nature Medicine, February 24, 2022

We developed a multi-scale model incorporating population-level transmission and individual-level vaccination to estimate the costs of

hospitalization and vaccination and the economic benefits of reducing COVID-19 deaths due to dose-fractionation strategies in India. We used

large-scale survey data of the willingness to pay together with data of vaccine and hospital admission costs to build the model. We found that

fractional doses of vaccines could be an economically viable vaccination strategy compared to alternatives of either full-dose vaccination or no

vaccination. Dose-sparing strategies could save a large number of lives, even with the emergence of new variants with higher transmissibility.

T cell reactivity to the SARS-CoV-2 Omicron variant is preserved in most but not all individuals. 

Naranbhai Vivek et al. Cell 2022 2

We show that T cell responses in individuals with prior infection, vaccination, both prior infection and vaccination, and boosted vaccination are

largely preserved to Omicron spike and non-spike proteins. However, we also identify a subset of individuals (~21%) with a >50% reduction in T

cell reactivity to the Omicron spike. Evaluation of functional CD4+ and CD8+ memory T cell responses confirmed these findings and revealed

that reduced recognition to Omicron spike is primarily observed within the CD8+ T cell compartment potentially due to escape from HLA

binding. Booster vaccination enhanced T cell responses to Omicron spike.

Genomic assessment of quarantine measures to prevent SARS-CoV-2 importation and transmission. 

Aggarwal Dinesh et al. Nature communications 2022 2 (1) 1012

We identified 4,207 travel-related SARS-CoV-2 cases and their contacts, and identified 827 associated SARS-CoV-2 genomes. Overall,

quarantine was associated with a lower rate of contacts, and the impact of quarantine was greatest in the 16-20 age-group. 186 SARS-CoV-2

genomes were sufficiently unique to identify travel-related clusters. Fewer genomically-linked cases were observed for index cases who

returned from countries with quarantine requirement compared to countries with no quarantine requirement. This difference was explained

by fewer importation events per identified genome for these cases, as opposed to fewer onward contacts per case.

SARS-CoV-2 B.1.1.529 (Omicron) Variant Transmission Within Households — Four U.S. Jurisdictions, November 2021–February 2022 

JM Baker et al, MMWR, February 25, 2022

The SARS-CoV-2 B.1.1.529 (Omicron) variant contributed to a surge of SARS-CoV-2 infections in the United States during December 2021–

January 2022.In a study of household transmission in four U.S. jurisdictions, Omicron infection resulted in high transmission among household

contacts, particularly among those who lived with index patients who were not vaccinated or who did not take measures to reduce the risk of

transmission to household contacts.

Predictive Factors for Neutralizing Antibody Levels Nine Months after Full Vaccination with BNT162b2: Results of a Machine Learning Analysis. 

Papadopoulos Dimitris et al. Biomedicines 2022 2 (2)

Machine learning techniques were applied to data from 302 subjects. Principal component analysis (PCA), factor analysis of mixed data

(FAMD), k-means clustering, and random forest were used. PCA and FAMD showed that younger subjects had higher levels of neutralizing

antibodies than older subjects. The effect of age is strongest near the vaccination date and appears to decrease with time. Obesity was

associated with lower antibody response. Gender had no effect on NAbs at nine months, but there was a modest association at earlier time

points. Participants with autoimmune disease had lower inhibitory levels than participants without autoimmune disease.

Effectiveness of the BNT162b2 vaccine among children 5-11 and 12-17 years in New York after the Emergence of the Omicron Variant 

V Dorabawila et al, MEDRXIV, February 28, 2022

There is limited evidence on the effectiveness of the BNT162b2 vaccine for children, particularly those 5-11 years and after the Omicron

variant's emergence. We estimated BNT162b2 vaccine effectiveness against COVID cases and hospitalizations among children 5-11 years and

12-17 years during December, 2021 and January, 2022. In the Omicron era, the effectiveness against cases of BNT162b2 declined rapidly for

children, particularly those 5-11 years. However, vaccination of children 5-11 years was protective against severe disease.

Safety Monitoring of COVID-19 Vaccine Booster Doses Among Persons Aged 12–17 Years — United States, December 9, 2021–February 20, 2022

AM Hause et al, MMWR, March 1, 2022

Among persons aged 12–17 years, reactions after Pfizer-BioNTech booster vaccination were generally mild to moderate and transient; the

frequency of local and systemic reactions reported to v-safe after a booster dose were equal to or slightly higher than after the second primary

dose. Myocarditis was less frequently reported after a booster dose than a second primary dose.

Effectiveness of COVID-19 Pfizer-BioNTech BNT162b2 mRNA Vaccination in Preventing COVID-19–Associated Emergency Department and

Urgent Care Encounters and Hospitalizations Among Nonimmunocompromised Children and Adolescents Aged 5–17 Years — VISION Network,

10 States, April 2021–January 2022 

NP Klein et al, MMWR, March 1, 2022

Two doses protect against COVID-19–associated emergency department and urgent care encounters among children and adolescents.

However, vaccine effectiveness (VE) was lower during Omicron predominance and decreased with time since vaccination; a booster dose

restored VE to 81% among adolescents aged 16–17 years. Overall, 2-dose VE against COVID-19–associated hospitalization was 73%–94%. All

eligible children and adolescents should remain up to date with recommended COVID-19 vaccinations, including a booster dose for those aged

12–17 years.

Genetic Loci Associated With COVID-19 Positivity and Hospitalization in White, Black, and Hispanic Veterans of the VA Million Veteran Program. 

Peloso Gina M et al. Frontiers in genetics 2022 2 777076

We sought to determine genetic variants contributing to COVID-19 susceptibility and hospitalization in a large biobank linked to a national

United States health system. We identified 19,168 (3.7%) lab-confirmed COVID-19 cases among Million Veteran Program participants

between March 1, 2020, and February 2, 2021, including 11,778 Whites, 4,893 Blacks, and 2,497 Hispanics. A multi-population genome-wide

association study (GWAS) for COVID-19 outcomes identified four independent genetic variants (rs8176719, rs73062389, rs60870724, and

rs73910904) contributing to COVID-19 positivity, including one novel locus found exclusively among Hispanics. We replicated eight of nine

previously reported genetic associations at an alpha of 0.05 in at least one population-specific or the multi-population meta-analysis for one of

the four MVP COVID-19 outcomes.

A year of Covid-19 GWAS results from the GRASP portal reveals potential genetic risk factors. 

Thibord Florian et al. HGG advances 2022 2 100095

Between May 2020 and June 2021, we used Covid-19 data released periodically by UK Biobank and performed 65 Genome-Wide Association

Studies (GWAS) in up to 18 releases of Covid-19 susceptibility (N=18,481 cases in June 2021), hospitalization (N=3,260), severe outcomes

(N=1,244) and death (N=1,104), stratified by sex and ancestry. In coherence with previous studies, we observed 2 independent signals at the

chr3p21.31 locus (rs73062389-A, OR=1.21, P=4.26×10-15 and rs71325088-C, OR=1.62, P=2.25×10-9) modulating susceptibility and

severity, respectively, and a signal influencing susceptibility at the ABO locus (rs9411378-A, OR=1.10, P=3.30×10-12), suggesting an increased

risk of infection in non-O blood groups carriers.

Covid-19 Vaccine Effectiveness against the Omicron (B.1.1.529) Variant 

N Andrews e al, NEJM, March 2, 2022

Primary immunization with two doses of ChAdOx1 nCoV-19 or BNT162b2 vaccine provided limited protection against symptomatic disease

caused by the omicron variant. A BNT162b2 or mRNA-1273 booster after either the ChAdOx1 nCoV-19 or BNT162b2 primary course

substantially increased protection, but that protection waned over time.

Vaccine efficacy against severe COVID-19 in relation to delta variant (B.1.617.2) and time since second dose in patients in Scotland (REACT-

SCOT): a case-control study. 

McKeigue Paul M et al. The Lancet. Respiratory medicine 2022 3

In the most recent time window centred on July 29, 2021, the efficacy of two doses was 91% (95% CI 87-94) for the ChAdOx1 vaccine and 92%

(88-95) for mRNA (Pfizer or Moderna) vaccines. The efficacy of the ChAdOx1 vaccine against severe COVID-19 declined with time since

second dose to 69% (95% CI 52-80) at 20 weeks from second dose. The efficacy of mRNA vaccines declined in the first ten weeks from second

dose but more slowly thereafter to 93% (88-96) at 20 weeks from second dose.

News, Reviews and Commentaries

Modeling comparative cost-effectiveness of SARS-CoV-2 vaccine dose fractionation in India 

Z Du et al, Nature Medicine, February 24, 2022

We developed a multi-scale model incorporating population-level transmission and individual-level vaccination to estimate the costs of

hospitalization and vaccination and the economic benefits of reducing COVID-19 deaths due to dose-fractionation strategies in India. We used

large-scale survey data of the willingness to pay together with data of vaccine and hospital admission costs to build the model. We found that

fractional doses of vaccines could be an economically viable vaccination strategy compared to alternatives of either full-dose vaccination or no

vaccination. Dose-sparing strategies could save a large number of lives, even with the emergence of new variants with higher transmissibility.

T cell reactivity to the SARS-CoV-2 Omicron variant is preserved in most but not all individuals. 

Naranbhai Vivek et al. Cell 2022 2

We show that T cell responses in individuals with prior infection, vaccination, both prior infection and vaccination, and boosted vaccination are

largely preserved to Omicron spike and non-spike proteins. However, we also identify a subset of individuals (~21%) with a >50% reduction in T

cell reactivity to the Omicron spike. Evaluation of functional CD4+ and CD8+ memory T cell responses confirmed these findings and revealed

that reduced recognition to Omicron spike is primarily observed within the CD8+ T cell compartment potentially due to escape from HLA

binding. Booster vaccination enhanced T cell responses to Omicron spike.

Genomic assessment of quarantine measures to prevent SARS-CoV-2 importation and transmission. 

Aggarwal Dinesh et al. Nature communications 2022 2 (1) 1012

We identified 4,207 travel-related SARS-CoV-2 cases and their contacts, and identified 827 associated SARS-CoV-2 genomes. Overall,

quarantine was associated with a lower rate of contacts, and the impact of quarantine was greatest in the 16-20 age-group. 186 SARS-CoV-2

genomes were sufficiently unique to identify travel-related clusters. Fewer genomically-linked cases were observed for index cases who

returned from countries with quarantine requirement compared to countries with no quarantine requirement. This difference was explained

by fewer importation events per identified genome for these cases, as opposed to fewer onward contacts per case.

SARS-CoV-2 B.1.1.529 (Omicron) Variant Transmission Within Households — Four U.S. Jurisdictions, November 2021–February 2022 

JM Baker et al, MMWR, February 25, 2022

The SARS-CoV-2 B.1.1.529 (Omicron) variant contributed to a surge of SARS-CoV-2 infections in the United States during December 2021–

January 2022.In a study of household transmission in four U.S. jurisdictions, Omicron infection resulted in high transmission among household

contacts, particularly among those who lived with index patients who were not vaccinated or who did not take measures to reduce the risk of

transmission to household contacts.

Predictive Factors for Neutralizing Antibody Levels Nine Months after Full Vaccination with BNT162b2: Results of a Machine Learning Analysis. 

Papadopoulos Dimitris et al. Biomedicines 2022 2 (2)

Machine learning techniques were applied to data from 302 subjects. Principal component analysis (PCA), factor analysis of mixed data

(FAMD), k-means clustering, and random forest were used. PCA and FAMD showed that younger subjects had higher levels of neutralizing

antibodies than older subjects. The effect of age is strongest near the vaccination date and appears to decrease with time. Obesity was

associated with lower antibody response. Gender had no effect on NAbs at nine months, but there was a modest association at earlier time

points. Participants with autoimmune disease had lower inhibitory levels than participants without autoimmune disease.

Effectiveness of the BNT162b2 vaccine among children 5-11 and 12-17 years in New York after the Emergence of the Omicron Variant 

V Dorabawila et al, MEDRXIV, February 28, 2022

There is limited evidence on the effectiveness of the BNT162b2 vaccine for children, particularly those 5-11 years and after the Omicron

variant's emergence. We estimated BNT162b2 vaccine effectiveness against COVID cases and hospitalizations among children 5-11 years and

12-17 years during December, 2021 and January, 2022. In the Omicron era, the effectiveness against cases of BNT162b2 declined rapidly for

children, particularly those 5-11 years. However, vaccination of children 5-11 years was protective against severe disease.

Safety Monitoring of COVID-19 Vaccine Booster Doses Among Persons Aged 12–17 Years — United States, December 9, 2021–February 20, 2022

AM Hause et al, MMWR, March 1, 2022

Among persons aged 12–17 years, reactions after Pfizer-BioNTech booster vaccination were generally mild to moderate and transient; the

frequency of local and systemic reactions reported to v-safe after a booster dose were equal to or slightly higher than after the second primary

dose. Myocarditis was less frequently reported after a booster dose than a second primary dose.

Effectiveness of COVID-19 Pfizer-BioNTech BNT162b2 mRNA Vaccination in Preventing COVID-19–Associated Emergency Department and

Urgent Care Encounters and Hospitalizations Among Nonimmunocompromised Children and Adolescents Aged 5–17 Years — VISION Network,

10 States, April 2021–January 2022 

NP Klein et al, MMWR, March 1, 2022

Two doses protect against COVID-19–associated emergency department and urgent care encounters among children and adolescents.

However, vaccine effectiveness (VE) was lower during Omicron predominance and decreased with time since vaccination; a booster dose

restored VE to 81% among adolescents aged 16–17 years. Overall, 2-dose VE against COVID-19–associated hospitalization was 73%–94%. All

eligible children and adolescents should remain up to date with recommended COVID-19 vaccinations, including a booster dose for those aged

12–17 years.

Genetic Loci Associated With COVID-19 Positivity and Hospitalization in White, Black, and Hispanic Veterans of the VA Million Veteran Program. 

Peloso Gina M et al. Frontiers in genetics 2022 2 777076

We sought to determine genetic variants contributing to COVID-19 susceptibility and hospitalization in a large biobank linked to a national

United States health system. We identified 19,168 (3.7%) lab-confirmed COVID-19 cases among Million Veteran Program participants

between March 1, 2020, and February 2, 2021, including 11,778 Whites, 4,893 Blacks, and 2,497 Hispanics. A multi-population genome-wide

association study (GWAS) for COVID-19 outcomes identified four independent genetic variants (rs8176719, rs73062389, rs60870724, and

rs73910904) contributing to COVID-19 positivity, including one novel locus found exclusively among Hispanics. We replicated eight of nine

previously reported genetic associations at an alpha of 0.05 in at least one population-specific or the multi-population meta-analysis for one of

the four MVP COVID-19 outcomes.

A year of Covid-19 GWAS results from the GRASP portal reveals potential genetic risk factors. 

Thibord Florian et al. HGG advances 2022 2 100095

Between May 2020 and June 2021, we used Covid-19 data released periodically by UK Biobank and performed 65 Genome-Wide Association

Studies (GWAS) in up to 18 releases of Covid-19 susceptibility (N=18,481 cases in June 2021), hospitalization (N=3,260), severe outcomes

(N=1,244) and death (N=1,104), stratified by sex and ancestry. In coherence with previous studies, we observed 2 independent signals at the

chr3p21.31 locus (rs73062389-A, OR=1.21, P=4.26×10-15 and rs71325088-C, OR=1.62, P=2.25×10-9) modulating susceptibility and

severity, respectively, and a signal influencing susceptibility at the ABO locus (rs9411378-A, OR=1.10, P=3.30×10-12), suggesting an increased

risk of infection in non-O blood groups carriers.

Covid-19 Vaccine Effectiveness against the Omicron (B.1.1.529) Variant 

N Andrews e al, NEJM, March 2, 2022

Primary immunization with two doses of ChAdOx1 nCoV-19 or BNT162b2 vaccine provided limited protection against symptomatic disease

caused by the omicron variant. A BNT162b2 or mRNA-1273 booster after either the ChAdOx1 nCoV-19 or BNT162b2 primary course

substantially increased protection, but that protection waned over time.

Vaccine efficacy against severe COVID-19 in relation to delta variant (B.1.617.2) and time since second dose in patients in Scotland (REACT-

SCOT): a case-control study. 

McKeigue Paul M et al. The Lancet. Respiratory medicine 2022 3

In the most recent time window centred on July 29, 2021, the efficacy of two doses was 91% (95% CI 87-94) for the ChAdOx1 vaccine and 92%

(88-95) for mRNA (Pfizer or Moderna) vaccines. The efficacy of the ChAdOx1 vaccine against severe COVID-19 declined with time since

second dose to 69% (95% CI 52-80) at 20 weeks from second dose. The efficacy of mRNA vaccines declined in the first ten weeks from second

dose but more slowly thereafter to 93% (88-96) at 20 weeks from second dose.
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