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Executive Summary 

Four coronavirus (COVID-19) vaccines have now been approved for use in the UK. Rigorous 

clinical trials have been undertaken to understand the immune response, safety profile and 

efficacy of these vaccines as part of the regulatory process. Ongoing monitoring of the vaccines 

as they are rolled out in the population is important to continually ensure that clinical and public 

health guidance on the vaccination programme is built upon the best available evidence. 

UK Health Security Agency (UKHSA), formerly Public Health England (PHE), works closely with 

the Medicines and Healthcare Regulatory Agency (MHRA), NHS England, and other 

government, devolved administration and academic partners to monitor the COVID-19 

vaccination programme. Details of the vaccine surveillance strategy are set on the page 

COVID-19: vaccine surveillance strategy (1). As with all vaccines, the safety of COVID-19 

vaccines is continuously being monitored by the MHRA. They conclude that overall, the benefits 

of COVID-19 vaccines outweigh any potential risks (2). 

 

Vaccine effectiveness 

Several studies of vaccine effectiveness have been conducted in the UK which indicate that 2 

doses of vaccine are between 65 and 95% effective at preventing symptomatic disease with 

COVID-19 with the Delta variant, with higher levels of protection against severe disease 

including hospitalisation and death. There is some evidence of waning of protection against 

infection and symptomatic disease over time, though protection against severe disease remains 

high in most groups at least 5 months after the second dose. 

 

Population impact 

The impact of the vaccination programme on the population is assessed by taking into account 

vaccine coverage, evidence on vaccine effectiveness and the latest COVID-19 disease 

surveillance indicators.  

Vaccine coverage tells us about the proportion of the population that have received 1 and 2 

doses of COVID-19 vaccines. By 31 October 2021, the overall vaccine uptake in England for 

dose 1 was 66.4% and for dose 2 was 60.9%. In line with the programme rollout, coverage is 

highest in the oldest age groups. 

We present data on COVID-19 cases, hospitalisations and deaths by vaccination status. These 

raw data should not be used to estimate vaccine effectiveness as the data does not take 

into account inherent biases present such as differences in risk, behaviour and testing in the 

vaccinated and unvaccinated populations. Vaccine effectiveness is measured in other ways as 

detailed in the ‘Vaccine Effectiveness’ Section. 

https://www.gov.uk/government/publications/covid-19-vaccine-surveillance-strategy
https://www.gov.uk/government/publications/coronavirus-covid-19-vaccine-adverse-reactions/coronavirus-vaccine-summary-of-yellow-card-reporting
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Based on antibody testing of blood donors, 98.0% of the adult population now have antibodies 

to COVID-19 from either infection or vaccination compared to 18.7% that have antibodies from 

infection alone. 
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Vaccine effectiveness 

Large clinical trials have been undertaken for each of the COVID-19 vaccines approved in the 

UK which found that they are highly efficacious at preventing symptomatic disease in the 

populations that were studied. The clinical trials have been designed to be able to assess the 

efficacy of the vaccine against laboratory confirmed symptomatic disease with a relatively short 

follow up period so that effective vaccines can be introduced as rapidly as possible. 

Nevertheless, understanding the effectiveness against different outcomes (such as severe 

disease and onwards transmission), effectiveness in different subgroups of the population and 

understanding the duration of protection are equally important in decision making around which 

vaccines should be implemented as the programme evolves, who they should be offered to and 

whether booster doses are required. 

Vaccine effectiveness is estimated by comparing rates of disease in vaccinated individuals to 

rates in unvaccinated individuals. Below we outline the latest real-world evidence on vaccine 

effectiveness from studies in UK populations. We focus on data related to the Delta variant 

which is currently dominant in the UK. The findings are also summarised in Table 1. 

 

Effectiveness against symptomatic disease 

Vaccine effectiveness against symptomatic COVID-19 has been assessed in England based on 

community testing data linked to vaccination data from the National Immunisation Management 

System (NIMS), cohort studies such as the COVID Infection Survey and GP electronic health 

record data. After 2 doses, observed vaccine effectiveness against symptomatic disease with 

the Delta variant reaches approximately 65 to 70% with AstraZeneca Vaxzevria and 80 to 95% 

with Pfizer-BioNTech Comirnaty and Moderna Spikevax (3, 4) Vaccine effectiveness is 

generally slightly higher in younger compared to older age groups. With both Vaxzevria and 

Comirnaty, there is evidence of waning of protection over time, most notably among older 

adults. There is not yet enough follow-up with Spikevax to assess waning (Figure 1, 3). 

Data (based primarily on the Alpha variant) suggest that in most clinical risk groups, immune 

response to vaccination is maintained and high levels of VE are seen with both the Pfizer and 

AstraZeneca vaccines. Reduced antibody response and vaccine effectiveness were seen after 

1 dose of vaccine among the immunosuppressed group, however, after a second dose the 

reduction in vaccine effectiveness is smaller (5).  

Analyses by dosing interval suggest that immune response to vaccination and vaccine 

effectiveness against symptomatic disease improves with a longer (greater than 6 week 

interval) compared to a shorter interval of 3 to 4 weeks (Figure 1, 6, 3) 
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Figure 1. Vaccine effectiveness against Delta symptomatic disease among individuals 

aged over 16, with 2 doses of Vaxzevria (AZ), Comirnaty (PF) or Spikevax (MD) in 

England and 95% confidence intervals 

 

 
Effectiveness against hospitalisation 

Several studies have estimated vaccine effectiveness against hospitalisation in older ages, all of 

which indicate higher levels of protection against hospitalisation with all vaccines against the 

Alpha variant (7, 8, 9, 10). Effectiveness against hospitalisation of over 90% is also observed 

with the Delta variant with all 3 vaccines (Figure 2, 3). In most groups there is relatively limited 

waning of protection against hospitalisation over a period of at least 5 months after the second 

dose. Greater waning appears to occur among those in clinical risk groups (Figure 2, 3). 

 

Figure 2. Vaccine effectiveness against Delta hospitalisation among individuals aged 

over 16, with 2 doses of Vaxzevria (AZ), Comirnaty (PF) or Spikevax (MD) in England and 

95% confidence intervals 
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Effectiveness against mortality 

High levels of protection (over 90%) are also seen against mortality with all 3 vaccines and 

against both the Alpha and Delta variants (Figure 3, 7, 11, 3). Relatively limited waning of 

protection against mortality is seen over a period of at least 5 months. 

 

Figure 3. Vaccine effectiveness against Delta death among individuals aged over 16, with 

2 doses of Vaxzevria (AZ), Comirnaty (PF) or Spikevax (MD) in England and 95% 

confidence intervals 

 

 

 

Effectiveness against infection 

Although individuals may not develop symptoms of COVID-19 after vaccination, it is possible 

that they could still be infected with the virus and could transmit to others. Understanding how 

effective vaccines are at preventing infection is therefore important to predict the likely impact of 

the vaccination programme on the wider population. In order to estimate vaccine effectiveness 

against infection, repeat asymptomatic testing of a defined cohort of individuals is required. 

Studies have now reported on vaccine effectiveness against infection in healthcare workers, 

care home residents and the general population (12, 13, 14, 15). With the delta variant, vaccine 

effectiveness against infection has been estimated at around 65% with Vaxzevria and 80% with 

Comirnaty (4). 
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Effectiveness against transmission 

As described above, several studies have provided evidence that vaccines are effective at 

preventing infection. Uninfected individuals cannot transmit; therefore, the vaccines are also 

effective at preventing transmission. There may be additional benefit, beyond that due to 

prevention of infection, if some of those individuals who become infected despite vaccination 

are also at a reduced risk of transmitting (for example, because of reduced duration or level of 

viral shedding). A household transmission study in England found that household contacts of 

cases vaccinated with a single dose had approximately 35 to 50% reduced risk of becoming a 

confirmed case of COVID-19. This study used routine testing data so would only include 

household contacts that developed symptoms and went on to request a test via pillar 2. It 

cannot exclude asymptomatic secondary cases or mildly symptomatic cases who chose not to 

request a COVID-19 test (16). Data from Scotland has also shown that household contacts of 

vaccinated healthcare workers are at reduced risk of becoming a case, which is in line with the 

studies on infection (17). Both of these studies relate to a period when the Alpha variant 

dominated. An analysis from the ONS Community Infection Survey found that contacts of 

vaccinated index cases had around 65-80% reduced odds of testing positive with the Alpha 

variant and 35 to 65% reduced odds of testing positive with the Delta variant compare to 

contacts of unvaccinated index cases (18).  
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A summary of vaccine effectiveness evidence can be seen in Table 1. 

Table 1. Summary of evidence on vaccine effectiveness against different outcomes Delta  

 

Outcome 

Vaccine effectiveness* 

Pfizer-BioNTech 
Comirnaty 

AstraZeneca 
Vaxzevria 

Moderna 
Spikevax 

Infection 75-85% 60-70%   

Symptomatic 
disease 

80-90% 65-75% 90-99% 

Hospitalisation 95-99% 90-99% 95-99% 

Mortality 90-99% 90-95%   

 

High 

Confidence 

Evidence from multiple studies which is consistent 

and comprehensive 

Medium 

Confidence 

Evidence is emerging from a limited number of 

studies or with a moderately level of uncertainty 

Low 

Confidence 

Little evidence is available at present and results are 

inconclusive 

* Estimates of initial vaccine effectiveness in the general population after a 2 dose course. This 

typically applies for at least the first 3 to 4 months after vaccination. For some outcomes there 

may be waning of effectiveness beyond this point. 
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Population impact 

Vaccines typically have both direct effects on those who are vaccinated and indirect effects on 

the wider population due to a reduced probability that people will come into contact with an 

infected individual. The overall impact of the vaccination programme may therefore extend 

beyond that estimated through vaccine effectiveness analysis.  

Estimating the impact of a vaccination programme is challenging as there is no completely 

unaffected control group. Furthermore, the effects of the vaccination programme need to be 

differentiated from that of other interventions (for example, lockdowns or outbreak control 

measures), changes in behaviour and any seasonal variation in COVID-19 activity. 

UKHSA and other government and academic partners monitor the impact of the of the 

vaccination programme on levels of COVID-19 antibodies in the population and different 

disease indicators, including hospitalisations and mortality. This is done through population-

based testing and through modelling which combines vaccine coverage rates in different 

populations, estimates of vaccine effectiveness and disease surveillance indicators. 

 

Vaccine coverage 

The data in this week’s report covers the period from 8 December 2020 to 31 October 2021 

(week 43) (Figure 4). It shows the provisional number and percentage of people in England who 

have had received 1 dose or 2 doses of a COVID-19 vaccination by age group and week since 

the start of the programme. Please note a change in the definition of age-cohorts has now been 

implemented and backdated in the following data on vaccine uptake. Age is calculated as age 

on the 31 August 2021 i.e. academic cohort for all ages. 

Up to 30 September 2021 84,122 women of child-bearing age in England (under 50) who 

reported that they were pregnant or could be pregnant at the time, received at least 1 dose of 

COVID-19 vaccination and of these, 67,144 have received their second dose. This is in 

response to the self-reported pre-screening question “Are you or could you be pregnant?”. The 

true number of pregnant women who have had a COVID-19 vaccination is likely to be greater 

than this. 

Please note that pregnant women are not a separate priority group as defined by JCVI who 

have advised that “women who are pregnant should be offered vaccination at the same time as 

non-pregnant women, based on their age and clinical risk group” therefore comparing vaccine 

uptake in pregnant women to other vaccination programmes is not currently appropriate. The 

MHRA closely monitors the safety of COVID-19 vaccine exposures in pregnancy, including 

Yellow Card reports for COVID-19 vaccines used in pregnancy, for the latest information please 

see the webpage Coronavirus vaccine – weekly summary of Yellow Card reporting. 
  

https://www.gov.uk/government/publications/coronavirus-covid-19-vaccine-adverse-reactions/coronavirus-vaccine-summary-of-yellow-card-reporting
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Figure 4. Cumulative weekly vaccine uptake by age 

a) Dose 1 
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b) Dose 2 
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Vaccination status 

Vaccination status of COVID-19 cases, deaths and hospitalisations by week of specimen date 

over the past 4 weeks up to week 43 (up to 31 October 2021) are shown in Tables 2 to 4. 

These data are published to help understand the implications of the pandemic to the NHS, for 

example understanding workloads in hospitals, and to help understand where to prioritise 

vaccination delivery. These raw data should not be used to estimate vaccine effectiveness. 

We have published a blog to accompany this section of the vaccine surveillance report.  

 

Methods 

COVID-19 cases and deaths identified through routine collection from the Second Generation 

Surveillance System (SGSS) and from UKHSA EpiCell's deaths data as described here, were 

linked to the National Immunisation Management System (NIMS) to derive vaccination status, 

using an individual’s NHS number as the unique identifier.  

Attendance to emergency care at NHS trusts was derived from the Emergency Care DataSet 

(ECDS) managed by NHS Digital. The same data source was used to identify COVID-19 cases 

where the attendance to emergency care resulted in admission to an NHS trust.  

ECDS is updated weekly, and cases are linked to these data twice weekly. Data from ECDS are 

subject to reporting delays as, although NHS trusts may update data daily, the mandatory 

deadline for submission is by the 21st of every month. This means that for weeks immediately 

following the 21st of a month, numbers may be artificially low and are likely to be higher in later 

versions of the report.  

Data from ECDS also only report on cases who have been presented to emergency care and 

had a related overnight patient admission and do not show those who are currently in hospital 

with COVID-19. As such, it is not appropriate for use for surveillance of those currently 

hospitalised with COVID-19. In addition, these data will not show cases who were directly 

admitted as inpatients without presenting to emergency care. 

The outcome of overnight inpatient admission following presentation to emergency care, was 

limited to those occurring within 28 days of the earliest specimen date for a COVID-19 case.  

Deaths include those who died (a) within 28 days of the earliest specimen date or (b) within 60 

days of the first specimen date or more than 60 days after the first specimen date with COVID-

19 mentioned on the death certificate. 

The rate of COVID-19 cases, hospitalisation, and deaths in fully vaccinated and unvaccinated 

groups was calculated using vaccine coverage data for each age group extracted at the mid-

point of the reporting period from the National Immunisation Management Service. Please note 

that as week 41 vaccine coverage data was not updated, the rates in this week’s report were 

calculated using vaccine coverage data from week 40.  

https://ukhsa.blog.gov.uk/2021/11/02/transparency-and-data-ukhsas-vaccines-report/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/882565/Technical_Summary_PHE_Data_Series_COVID-19_Deaths_20200429.pdf
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Results 

The rate of a positive COVID-19 test varies by age and vaccination status. The rate of a positive 

COVID-19 test is substantially lower in vaccinated individuals compared to unvaccinated 

individuals up to the age of 29. In individuals aged greater than 30, the rate of a positive 

COVID-19 test is higher in vaccinated individuals compared to unvaccinated (Table 5). This is 

likely to be due to a variety of reasons, including differences in the population of vaccinated and 

unvaccinated people as well as differences in testing patterns. 

The rate of hospitalisation within 28 days of a positive COVID-19 test increases with age, and is 

substantially greater in unvaccinated individuals compared to vaccinated individuals. 

The rate of death within 28 days or within 60 days of a positive COVID-19 test increases with 

age, and again is substantially greater in unvaccinated individuals compared to fully vaccinated 

individuals. 

 

Interpretation of data 

These data should be considered in the context of the vaccination status of the population 

groups shown in the rest of this report. In the context of very high vaccine coverage in the 

population, even with a highly effective vaccine, it is expected that a large proportion of cases, 

hospitalisations and deaths would occur in vaccinated individuals, simply because a larger 

proportion of the population are vaccinated than unvaccinated and no vaccine is 100% effective. 

This is especially true because vaccination has been prioritised in individuals who are more 

susceptible or more at risk of severe disease. Individuals in risk groups may also be more at risk 

of hospitalisation or death due to non-COVID-19 causes, and thus may be hospitalised or die 

with COVID-19 rather than from COVID-19.  

The vaccination status of cases, inpatients and deaths should not be used to assess vaccine 

effectiveness because of differences in risk, behaviour and testing in the vaccinated and 

unvaccinated populations. The case rates in the vaccinated and unvaccinated populations are 

crude rates that do not take into account underlying statistical biases in the data. There are 

likely to be systematic differences between vaccinated and unvaccinated populations, for 

example: 

• people who are fully vaccinated may be more health conscious and therefore more likely 

to get tested for COVID-19 and so more likely to be identified as a case (based on the 

data provided by the NHS Test and Trace) 

• many of those who were at the head of the queue for vaccination are those at higher risk 

from COVID-19 due to their age, their occupation, their family circumstances or because 

of underlying health issues 

• people who are fully vaccinated and people who are unvaccinated may behave 

differently, particularly with regard to social interactions and therefore may have differing 

levels of exposure to COVID-19 

• people who have never been vaccinated are more likely to have caught COVID-19 in the 

weeks or months before the period of the cases covered in the report. This gives them 
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some natural immunity to the virus for a few months which may have contributed to a 

lower case rate in the past few weeks 

These biases become more evident as more people are vaccinated and the differences 

between the vaccinated and unvaccinated population become systematically different in ways 

that are not accounted for without undertaken formal analysis of vaccine effectiveness. Vaccine 

effectiveness has been formally estimated from a number of different sources and is described 

on pages 5 to 8 in this report.  

 

Denominator 

The potential sources of denominator data are either the National Immunisation Management 

Service (NIMS) or the Office for National Statistics (ONS) mid-year population estimates. Each 

source has its strengths and limitations which have been described in detail here and here.  

NIMS may over-estimate denominators in some age groups, for example because people are 

registered with the NHS but may have moved abroad. However, as it is a dynamic register, 

such patients, once identified by the NHS, are able to be removed from the denominator. On the 

other hand, ONS data uses population estimates based on the 2011 census and other sources 

of data. When using ONS, vaccine coverage exceeds 100% of the population in some age 

groups, which would in turn lead to a negative denominator when calculating the size of the 

unvaccinated population. 

UKHSA uses NIMS throughout its COVID-19 surveillance reports including in the calculation 

rates of COVID-19 infection, hospitalisation and deaths by vaccination status because it is a 

dynamic database of named individuals, where the numerator and the denominator come from 

the same source and there is a record of each individual’s vaccination status. Additionally, 

NIMS contains key sociodemographic variables for those who are targeted and then receive the 

vaccine, providing a rich and consistently coded data source for evaluation of the vaccine 

programme. Large scale efforts to contact people in the register will result in the identification of 

people who may be overcounted, thus affording opportunities to improve accuracy in a dynamic 

fashion that feeds immediately into vaccine uptake statistics and informs local vaccination 

efforts.  

 

Sources of further information 

UKHSA have published a blog to accompany this section of the report.  

The Office of the Statistics Regulator have published a blog. 

UKHSA have published a significant amount of research into vaccine effectiveness which is 

summarised on pages 5 to 8 of this report.   

The Office for National Statistics have published research into the risk of testing positive for 

COVID-19 by vaccination status and [4], and the risk of death by vaccination status.        

https://www.england.nhs.uk/statistics/statistical-work-areas/covid-19-vaccinations/
https://digitalanddata.blog.gov.wales/2021/09/22/chief-statisticians-update-what-share-of-people-have-been-vaccinated-in-wales/
https://ukhsa.blog.gov.uk/2021/11/02/transparency-and-data-ukhsas-vaccines-report/
https://osr.statisticsauthority.gov.uk/communicating-data-is-more-than-just-presenting-the-numbers/
https://www.gov.uk/government/publications/phe-monitoring-of-the-effectiveness-of-covid-19-vaccination
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveytechnicalarticleimpactofvaccinationontestingpositiveintheuk/october2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveytechnicalarticleimpactofvaccinationontestingpositiveintheuk/october2021
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/deathsinvolvingcovid19byvaccinationstatusengland/deathsoccurringbetween2januaryand2july2021


COVID-19 vaccine surveillance report – week 44 

16 

 
Table 2. COVID-19 cases by vaccination status between week 40 and week 43 2021 
Please note that corresponding rates by vaccination status can be found in Table 5. 
 

Cases reported by 
specimen date between 
week 40 and week 43 
2021 

Total Unlinked* Not vaccinated 

Received one 
dose (1-20 days 

before 
specimen date) 

Received one 
dose, ≥21 days 

before 
specimen date 

Second dose 
≥14 days before 
specimen date 

Under 18 397484 23778 336893 20041 15954 818 

18-29 75211 7955 24097 701 8809 33649 

30-39 113717 8476 25832 665 7252 71492 

40-49 159478 8580 15717 291 4204 130686 

50-59 114282 5853 6701 81 1925 99722 

60-69 63474 3353 2484 23 835 56779 

70-79 37535 2037 917 16 260 34305 

≥80 14043 1002 471 7 224 12339 

 

*individuals whose NHS numbers were unavailable to link to the NIMS 

 

1 In the context of very high vaccine coverage in the population, even with a highly effective vaccine, it is expected that a large 

proportion of cases, hospitalisations and deaths would occur in vaccinated individuals, simply because a larger proportion of the 

population are vaccinated than unvaccinated and no vaccine is 100% effective. This is especially true because vaccination has 

been prioritised in individuals who are more susceptible or more at risk of severe disease. Individuals in risk groups may also be 

more at risk of hospitalisation or death due to non-COVID-19 causes, and thus may be hospitalised or die with COVID-19 rather 

than because of COVID-19. 
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Table 3. COVID-19 cases presenting to emergency care (within 28 days of a positive specimen) resulting in an 
overnight inpatient admission by vaccination status between week 40 and week 43 2021 
Please note that corresponding rates by vaccination status can be found in Table 5. 
 

Cases presenting to 
emergency care (within 28 
days of a positive test) 
resulting in overnight 
inpatient admission, by 
specimen date between week 
40 and week 43 2021 

Total Unlinked* Not vaccinated 

Received one 
dose (1-20 days 

before 
specimen date) 

Received one 
dose, ≥21 days 

before 
specimen date 

Second dose 
≥14 days before 
specimen date 

Under 18 581 20 539 12 9 1 

18-29 323 7 212 3 30 71 

30-39 665 9 425 5 37 189 

40-49 1006 16 472 5 45 468 

50-59 1233 18 474 1 51 689 

60-69 1308 7 318 2 29 952 

70-79 1802 5 198 3 32 1564 

≥80 1804 3 168 0 33 1600 

 

*individuals whose NHS numbers were unavailable to link to the NIMS 

1 In the context of very high vaccine coverage in the population, even with a highly effective vaccine, it is expected that a large 

proportion of cases, hospitalisations and deaths would occur in vaccinated individuals, simply because a larger proportion of the 

population are vaccinated than unvaccinated and no vaccine is 100% effective. This is especially true because vaccination has 

been prioritised in individuals who are more susceptible or more at risk of severe disease. Individuals in risk groups may also be 

more at risk of hospitalisation or death due to non-COVID-19 causes, and thus may be hospitalised or die with COVID-19 rather 

than because of COVID-19. 
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Table 4. COVID-19 deaths (a) within 28 days and (b) within 60 days of positive specimen or with COVID-19 reported 
on death certificate, by vaccination status between week 40 and week 43 2021 

Please note that corresponding rates by vaccination status can be found in Table 5. 
 

(a) 

 

Death within 28 days of 
positive COVID-19 test by 
date of death between 
week 40 and week 43 2021 

Total Unlinked* Not vaccinated 

Received one 
dose (1-20 days 

before 
specimen date) 

Received one 
dose, ≥21 days 

before 
specimen date 

Second dose 
≥14 days before 
specimen date 

Under 18 6 0 6 0 0 0 

18-29 9 0 7 0 0 2 

30-39 25 1 17 0 2 5 

40-49 73 1 37 0 1 34 

50-59 179 4 81 0 5 89 

60-69 420 3 118 0 14 285 

70-79 809 2 115 0 18 674 

≥80 1564 4 157 0 45 1358 
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(b) 

 

Death within 60 days of 
positive COVID-19 test by 
date of death between week 
40 and week 43 2021 

Total Unlinked* Not vaccinated 

Received one 
dose (1-20 days 

before 
specimen date) 

Received one 
dose, ≥21 days 

before 
specimen date 

Second dose 
≥14 days before 
specimen date 

Under 18 8 0 7 0 1 0 

18-29 14 0 9 0 0 5 

30-39 38 2 24 0 3 9 

40-49 110 2 56 0 6 46 

50-59 241 4 104 0 7 126 

60-69 535 3 157 0 20 355 

70-79 980 4 131 0 23 822 

≥80 1897 4 181 1 63 1648 

*individuals whose NHS numbers were unavailable to link to the NIMS 

** number of deaths of people who had had a positive test result for COVID-19 and either died within 60 days of the first positive 

test or have COVID-19 mentioned on their death certificate 

1 In the context of very high vaccine coverage in the population, even with a highly effective vaccine, it is expected that a large 

proportion of cases, hospitalisations and deaths would occur in vaccinated individuals, simply because a larger proportion of the 

population are vaccinated than unvaccinated and no vaccine is 100% effective. This is especially true because vaccination has 

been prioritised in individuals who are more susceptible or more at risk of severe disease. Individuals in risk groups may also be 

more at risk of hospitalisation or death due to non-COVID-19 causes, and thus may be hospitalised or die with COVID-19 rather 

than because of COVID-19. 
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Table 5. Unadjusted rates of COVID-19 infection, hospitalisation and death in vaccinated and unvaccinated populations. 

Please note that the following table should be read in conjunction with pages 13-15 of this report, and the footnotes provided on 

page 21. 

 

Cases reported by 

specimen date between 

week 40 and week 43 2021 

 

Cases presenting to emergency 

care (within 28 days of a positive 

test) resulting in overnight 

inpatient admission, by 

specimen date between week 40 

and week 43 2021 

Death within 28 days of 

positive COVID-19 test by 

date of death between week 

40 and week 43 2021 

Death within 60 days of 

positive COVID-19 test by 

date of death between week 

40 and week 43 2021 

 

Unadjusted 

rates among 

persons 

vaccinated 

with 2 doses 

(per 100,000)1,2 

Unadjusted 

rates 

among 

persons 

not 

vaccinated 

(per 

100,000)1,2 

Unadjusted rates 

among persons 

vaccinated with 2 

doses (per 

100,000) 2 

Unadjusted  

rates among 

persons not 

vaccinated 

(per 

100,000)2 

Unadjusted 

rates among 

persons 

vaccinated 

with 2 doses 

(per 

100,000)2 

Unadjusted 

rates among 

persons not 

vaccinated 

(per 

100,000)2 

Unadjusted 

rates among 

persons 

vaccinated 

with 2 doses 

(per 

100,000)2 

Unadjusted 

rates among 

persons not 

vaccinated 

(per 

100,000)2 

Under 

18 345.8 2,891.2 0.4 4.6 0.0 0.1 0.0 0.1 

18-29 614.4 709.5 1.3 6.2 0.0 0.2 0.1 0.3 

30-39 1,221.3 893.0 3.2 14.7 0.1 0.6 0.2 0.8 

40-49 2,124.6 932.9 7.6 28.0 0.6 2.2 0.7 3.3 

50-59 1,408.8 656.1 9.7 46.4 1.3 7.9 1.8 10.2 

60-69 998.8 460.5 16.7 59.0 5.0 21.9 6.2 29.1 

70-79 740.6 372.9 33.8 80.5 14.6 46.8 17.7 53.3 

≥80 480.3 374.9 62.3 133.7 52.9 125.0 64.2 144.1 
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1Comparing case rates among vaccinated and unvaccinated populations should not be used to estimate vaccine effectiveness 

against COVID-19 infection. Vaccine effectiveness has been formally estimated from a number of different sources and is 

summarised on pages 5 to 8 in this report.  

The case rates in the vaccinated and unvaccinated populations are unadjusted crude rates that do not take into account underlying 

statistical biases in the data and there are likely to be systematic differences between these 2 population groups. For example: 

• people who are fully vaccinated may be more health conscious and therefore more likely to get tested for COVID-19 and so 

more likely to be identified as a case (based on the data provided by the NHS Test and Trace) 

• many of those who were at the head of the queue for vaccination are those at higher risk from COVID-19 due to their age, 

their occupation, their family circumstances or because of underlying health issues 

• people who are fully vaccinated and people who are unvaccinated may behave differently, particularly with regard to social 

interactions and therefore may have differing levels of exposure to COVID-19 

• people who have never been vaccinated are more likely to have caught COVID-19 in the weeks or months before the period 

of the cases covered in the report. This gives them some natural immunity to the virus for a few months which may have 

contributed to a lower case rate in the past few weeks 

2 Case rates are calculated using NIMS - a database of named individuals from which the numerator and the denominator come 

from the same source and there is a record of each individuals vaccination status. Further information on the use of NIMS as the 

source of denominator data is presented on page 15 of this report and in the further resources below.   

 

Sources of further information 

UKHSA have published a blog to accompany this section of the report.  

The Office of the Statistics Regulator have published a blog. 

UKHSA have published a significant amount of research into vaccine effectiveness which is summarised along with other sources 

on pages 5 to 8 of this report.   

The Office for National Statistics have published research into the risk of testing positive for COVID-19 by vaccination status and 

[4], and the risk of death by vaccination status.   

https://ukhsa.blog.gov.uk/2021/11/02/transparency-and-data-ukhsas-vaccines-report/
https://osr.statisticsauthority.gov.uk/communicating-data-is-more-than-just-presenting-the-numbers/
https://www.gov.uk/government/publications/phe-monitoring-of-the-effectiveness-of-covid-19-vaccination
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveytechnicalarticleimpactofvaccinationontestingpositiveintheuk/october2021
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/deathsinvolvingcovid19byvaccinationstatusengland/deathsoccurringbetween2januaryand2july2021
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Vaccine impact on proportion of population with 
antibodies to COVID-19 

Seroprevalence  

The results from testing samples provided by healthy adult blood donors aged 17 years and 

older, supplied by the NHS Blood and Transplant (NHS BT collection) between weeks 35 2020 

and week 40 2021 are summarised. As of week 44 2020, approximately 250 samples from each 

geographic NHS region are tested each week.  

The COVID-19 vaccination campaign began on the 8 December 2020 (week 50) with a phased 

roll out by age and risk group. A booster dose was introduced from 16 September 2021 for 

individuals aged 50 years and over, frontline health and social care staff, individuals aged 16 to 

49 with certain underlying health conditions and household contacts of immunosuppressed 

individuals. Booster doses are given at least 6 months after the second dose. 

Please note that this section will be updated monthly. Last update was published 21 October 

2021. 

 

Seroprevalence in blood donors aged 17 years and older  

The results presented here are based on testing samples with Roche nucleoprotein (N) and 

Roche spike (S) antibody assays.  

Nucleoprotein (Roche N) assays only detect post-infection antibodies, whereas spike (Roche S) 

assays will detect both post-infection antibodies and vaccine-induced antibodies. Thus, changes 

in seropositivity for the Roche N assay reflect the effect of natural infection. Increases in 

seropositivity as measured by S antibody reflect both infection and vaccination. Antibody 

responses to both targets reflect infection or vaccination occurring at least 2 to 3 weeks 

previously given the time taken to generate a COVID-19 antibody response. Donors have been 

asked to defer donations for at least 7 full days post vaccination, and for at least 28 days post 

recovery if side-effects following vaccination or COVID-19 infection.  

This report presents Roche N and Roche S seropositivity estimates on the same set of 

samples, using a 12-week rolling prevalence for national, age group and regional estimates. 

Seropositivity estimates are plotted using the mid-point of a 12-weekly rolling period that 

reduces to 8 weeks in the most recent weeks to allow for a more representative current 

estimate of seropositivity. Seroprevalence estimates reported are based on seropositivity which 

are unadjusted for the sensitivity and specificity of the assays used.   

This is the first week reporting using a 12-weekly period for national and age group estimates.  

Previously, national and age group seropositivity was reported using a 4-week rolling period.  
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National prevalence 

Overall population weighted (by age group, sex and NHS region) antibody prevalence among 

blood donors aged 17 years and older in England was 18.7% (95% CI 17.7% - 19.8%) using the 

Roche N assay and 98.0% (95% CI 97.7% - 98.3%) using the Roche S assay for the period 16 

August to 10 October (weeks 33 to 40 2021). 1,334 out of 7,384 were Roche N positive and 

14,815 out of 15,081 samples were Roche S positive. This compares with 14.9% (95% CI 

14.1% - 15.8%) Roche N seropositivity and 92.3% (95% CI 91.9% - 92.7%) Roche S 

seropositivity for the period of 24 May to 13 August 2021 (weeks 21 to 32 2021). 

Seropositivity (weighted by region, age group and sex) varies over time. Figure 5 shows the 

overall 12-weekly rolling proportion seropositive over time for the Roche N and Roche S assays. 

Seropositivity estimates are plotted weekly using the mid-point of a rolling 12-weekly period.  

 
Figure 5: Overall 12-weekly rolling SARS-CoV-2 antibody seroprevalence (% 
seropositive) in blood donors. 
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Regional prevalence of infection over time 

Seropositivity (weighted by age group and sex) using the Roche N assay which detects 

infection only, varies by region (Figure 6).  

Figure 6: 12-weekly rolling SARS-CoV-2 antibody seroprevalence (% seropositive) in 

blood donors by region, using Roche N test; error bars show 95% confidence intervals.  

 

 

Table 6: Roche N seropositivity (95%CI) estimates by NHS region 

 

NHS region Weeks 21 - 32 Weeks 33 - 40  

East of England 13.3% (12.1% - 14.6%) 15.7% (14.1% - 17.3%) 

London 25.0% (23.5% - 26.6%) 27.1% (25.2% - 29.0%) 

Midlands 16.2% (15.0% - 17.6%) 19.1% (17.2% - 21.1%) 

North East and 
Yorkshire 15.7% (14.3% - 17.1%) 19.3% (17.6% - 21.2%) 

North West 20.7% (19.1% - 22.4%) 25.9% (23.9% - 28.1%) 

South East 12.9% (11.7% - 14.2%) 14.9% (13.4% - 16.6%) 

South West 9.4% (8.3% - 10.6%) 12.8% (11.3% - 14.5%) 
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Increases in Roche N seropositivity have recently been observed across all regions (Table 6) 

compared to the previous 12-week period. 

London has consistently seen the highest Roche N seropositivity with the lowest observed in 

the South West.  

 

Prevalence by age group 

Seropositivity estimates by age group using the Roche N assay are presented below.  

 

Figure 7: Population weighted 12-weekly rolling SARS-CoV-2 antibody seroprevalence (% 

seropositive) in blood donors from the Roche N assay by age group. 

 

 

 

Based on testing samples using the Roche N assay (Figure 7) as a marker of infection, the 

highest seropositivity has consistently been observed in those aged 17 to 29 and the lowest in 

those aged 70 to 84.  
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Table 7: Roche N seropositivity (95%CI) estimates by age group  

 

Age group Weeks 21-32            Weeks 33-40                  

17-29 24.1% (22.6% - 25.8%) 28.8% (26.6% - 31.0%) 

30-39 18.4% (17.3% - 19.7%) 23.6% (22.0% - 25.3%) 

40-49 17.6% (16.5% - 18.8%) 19.9% (18.5% - 21.5%) 

50-59 16.4% (15.4% - 17.4%) 18.4% (17.1% - 19.7%) 

60-69 11.0% (10.0% - 12.0%) 13.4% (12.2% - 14.8%) 

70-84 7.2% (6.0% - 8.7%) 7.9% (6.4% - 9.7%) 

 

Small increases in Roche N seropositivity have recently been observed across all age groups 

(Table 7) compared to the previous 12-week period. Increases in the overall COVID-19 case 

rates in England have been observed across all age groups and regions in week 40 (Weekly 

national Influenza and COVID-19 surveillance report week 41).  

Roche S seropositivity in blood donors has plateaued and is now over 96% across all age 

groups.  

Seropositivity estimates for S antibody in blood donors are likely to be higher than would be 

expected in the general population and this probably reflects the fact that donors are more likely 

to be vaccinated.  Seropositivity estimates for N antibody will underestimate the proportion of 

the population previously infected due to (i) blood donors are potentially less likely to be 

exposed to natural infection than age matched individuals in the general population (ii) waning 

of the N antibody response over time and (iii) recent observations from UK Health Security 

Agency (UKHSA) surveillance data that N antibody levels appear to be lower in individuals who 

acquire infection following 2 doses of vaccination.  

Vaccination has made an important contribution to the overall Roche S increases observed 

since the roll out of the vaccination programme, initially amongst individuals aged 50 years and 

above who were prioritised for vaccination as part of the phase 1 programme and more recently 

in younger adults as part of phase 2 of the vaccination programme.  

 

Roche S levels by age group and month 

The Roche S assay that the UK Health Security Agency (UKHSA) uses for serological 

surveillance is fully quantitative, meaning that it measures the level of antibodies in a blood 

sample; an antibody level above 0.8 AU/ml (approximately 1 IU/ml using the WHO standard) is 

deemed positive. The PHE/ UKHSA surveillance over the past few months has found that over 

97% of the population of blood donors test positive for S-antibodies, which may have resulted 

from either COVID-19 infection or vaccination. With such high seropositivity, it is important to 

look at population antibody levels in order to assess the impact of the vaccination booster 

programme.  

https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports-2021-to-2022-season
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports-2021-to-2022-season
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Figure 8 shows monthly categorised Roche S levels in N-antibody negative individuals by age 

group. Almost all tested S-antibody negative during December. In the 3 oldest age groups, the 

impact of first vaccine dose, then second vaccine dose, can be seen from December through 

June, as the profile of population antibody levels increases. Then from June through September 

the profile of antibody levels  in these cohorts gradually decreases, consistent with waning. 

During October there is a small increase in percentage of donors with high antibody levels of 

1000+ AU/ml for the 70 to 84 age group only, following the initiation of the booster programme. 

The higher profile of antibody levels in the youngest age group, is likely a result of a 

combination of factors including stronger immune responses in younger individuals and the 

higher antibody levels produced after mRNA vaccination.  

Figure 9 shows categorised Roche S levels in N-antibody positive individuals, those likely to 

have experienced past infection. Pre-vaccination antibody levels will be influenced by time since 

infection, variant and severity of infection, as well as personal factors such as underlying health 

conditions and age. At the start of the vaccination rollout in December antibody levels typically 

sat within the range of 0.8 to 1000 AU/ml, after vaccination antibody levels typically exceed 

1000 AU/ml. Comparing Figure 8 with Figure 9, the overall higher profile of antibody levels in 

those who have experienced past infection is evident; both vaccination post infection and 

breakthrough infection following vaccination are expected to boost existing antibody levels.  

Researchers across the globe are working to better understand what antibody levels mean in 

terms of protection against COVID-19. Current thinking is that there is no threshold antibody 

level that offers complete protection against infection, but instead that higher antibody levels are 

likely to be associated with lower probability of infection. 
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Figure 8: Categorised Roche S antibody levels by age group and month in N negative 

samples, December 2020 to October 2021. 

 

 

Figure 9: Categorised Roche S antibody levels by age group and month in N positive 

samples, December 2020 to October 2021. 
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Summary of impact on hospitalisations, infections 
and mortality 

UKHSA previously reported on the number of hospitalisations directly averted by vaccination. In 

total, around 261,500 hospitalisations have been prevented in those aged 45 years and over up 

to 19 September 2021.  

UKHSA and University of Cambridge MRC Biostatistics Unit previously reported on the direct 

and indirect impact of the vaccination programme on infections and mortality. Estimates suggest 

that 127,500 deaths and 24,144,000 infections have been prevented as a result of the COVID-

19 vaccination programme, up to 24 September.  

Neither of these models will be updated going forward. This is due to these models being 

unable to account for the interventions that would have been implemented in the absence of 

vaccination. Consequently, over time the state of the actual pandemic and the no-vaccination 

pandemic scenario have become increasingly less comparable. For further context surrounding 

this figure and for previous estimates, please see previous vaccine surveillance reports. 
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The UK Health Security Agency is an executive agency, sponsored by the Department 
of Health and Social Care. 
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