[image: ]




[bookmark: _Toc67044809][bookmark: _Toc67058893][bookmark: _Toc68768482]Impact of COVID-19 vaccines on mortality in England

[bookmark: _Toc67044810][bookmark: _Toc67058894][bookmark: _Toc68768483]December 2020 to March 2021





[image: PHE small logo for A4]

Title goes here as running header

[image: C:\Users\jon.white\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Template front footer bar.jpg]1




[bookmark: _Toc21090413][bookmark: _Toc67044811][bookmark: _Toc67058895][bookmark: _Toc68768484]Contents
Impact of COVID-19 vaccines on mortality in England	1
December 2020 to March 2021	1
Contents	2
1. Background	3
2. Methods	4
3. Results	4
4. Conclusions	6
References	7



[bookmark: _Toc68768485]1. Background
Vaccination against COVID-19 commenced in England on 8 December 2020, initially using the Pfizer-BioNTech mRNA vaccine. The Oxford-AstraZeneca vaccine was then added to the programme from 4 January 2021.

The target groups for vaccination followed the Joint Committee on Vaccination and Immunisation (JCVI) prioritisation (1) and so residents and staff of care homes for the elderly, individuals over the age of 80 years and health and social care workers were the first to receive vaccination. The programme was subsequently extended to those aged over 70 years, plus individuals in the Clinically Extremely Vulnerable group in mid-January, those aged 60 years and older in February and those aged 50 years and older in March.

Over the course of the vaccine rollout (from 6 January 2021) a national lockdown was introduced which included 'stay at home' measures and closure of non-essential retail, hospitality and personal care services and school closures for most children.

Both the lockdown and the vaccination programme are likely to have impacted on incidence of COVID-19 cases, hospitalisations and deaths, therefore there are challenges in estimating the impact of either intervention alone.

Taking into account observed deaths with COVID-19 and emerging real world evidence of the effectiveness of COVID-19 vaccines Public Health England and the University of Warwick have estimated the number of deaths prevented by vaccination in England between the start of the vaccination programme and the end of March 2021.


[bookmark: _Toc68768486]2. Methods
COVID-19 deaths were defined as any death within 28 days of a positive SARS-CoV-2 test (2).

The daily impact of vaccination on deaths was estimated based on vaccine effectiveness against mortality multiplied by vaccine coverage. Observed deaths were then divided by the impact to estimate the expected deaths in the absence of vaccination. 

Vaccine effectiveness against mortality was based on PHE estimates of effectiveness of vaccination against symptomatic infection (58%) and of death given infection (54%) which combined gives 81% protection against death (3). In order to allow for the time taken to develop an immune response to vaccination and for a mortality endpoint, we assumed it would take 31 days before the effect of vaccination on deaths is observed (3, 4). For example, the coverage of 64.9% in age 80+ on 19 January applies to deaths on 19 February.

The calculation was done in the 60 to 69, 70 to 79, and 80+ year olds separately. The overall total is cumulated across all days until 31st March 2021 and across the three years age groups.


[bookmark: _Toc68768487]3. Results
Vaccine coverage, observed deaths and expected deaths using approach 1 are shown in Figure 1. By the end of March 2021, it is estimated that 9,100 deaths were averted in individuals aged 80 years and older, 1,200 in individuals aged 70 to 79 
and 100 in individuals aged 60 to 69 years giving a total of 10,400 deaths averted in individuals aged 60 years or older.
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[bookmark: fig1]Figure 1: Daily Observed COVID-19 deaths aged 60+ and expected numbers in the absence of vaccination using the back calculation method
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An estimated 10,400 deaths have been averted as a result of the COVID-19 vaccination programme up to the end of March 2021.

[bookmark: _GoBack]This analysis is based on the direct effects of the vaccination on mortality. There is increasing evidence that both vaccines in use in England prevent infection and transmission (8,9). The indirect effects of the vaccination programme will not be incorporated in this analysis, therefore the figure of 10,400 deaths averted is likely to be an underestimate. 

These findings provide further evidence that the COVID-19 vaccination programme is already having a significant impact on severe COVID-19 disease in England beyond the effect of the national lockdown. Furthermore, the true value of these vaccines may be in terms of future deaths we might now avoid if there is a resurgence of covid-19 in the UK in the future.
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About Public Health England

Public Health England exists to protect and improve the nation’s health and wellbeing,
and reduce health inequalities. We do this through world-leading science, research,
knowledge and intelligence, advocacy, partnerships and the delivery of specialist public
health services. We are an executive agency of the Department of Health and Social
Care, and a distinct delivery organisation with operational autonomy. We provide
government, local government, the NHS, Parliament, industry and the public with
evidence-based professional, scientific and delivery expertise and support.
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