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Four coronavirus (COVID-198) 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 menitoring of the vaccines
as they are relied out in the population is impertant 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 (FHE), 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 survelllance sirategy (1). As with all vaccines, the safety of COVID-19
vaccines is continucusly being monitored by the MHRA. They conclude that overall, the benefits
of COVID-19 vaccines oulweigh any potential risks {2).
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Several studies of vaccine effectiveness have been conducied in the UK against different
COVID-19 variants. Vaccine effectiveness against sympiomatic disease with the Omicron
variant is substantially lower than against the Delta variant, with rapid waning. However,
protection against hospitalisation remains high, particularly after 3 doses.

ey

FPopulation 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.

Yaccine coverage tells us about the proportion of the population that have received one, 2 and
3 doses of COVID-18 vaccines. By 23 January 2022, the overall vaccine uptake in England for
dose 1 was 69.0% and for dose 2 was 83.9%. Overall vaccine uptake in England in people with
at least 3 doses was 49.0%. 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
vaccinatec and unvaccinated populations. Vaccine effectiveness is measured in other ways as
detailed in the Vaocing Effectivensss’ section,
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Based on antibedy testing of blood donors, 98.7% of the adult population now have antibodies
to COVID-18 from either infection or vaccination compared to 24.1% that have antibodies from
infection alone.

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 fo be able to assess the
efficacy of the vaccine against laboratory confirmed symptomatic disease with & relatively short
follow up period so that effective vaccines can be intreduced as rapidly as possible.

Post implementation real world vaccine effectiveness studies are needed to understand vaccine
effectiveness against different outcomes (such as severe disease and onwards transmission),
effectiveness in different subgroups of the population and against different variants as well as to
understand the duration of protection.Vaccing effectiveness is estimated by comparing rates of
disease in vaccinated individuals to rates in unvaccinated individuals. Below we outline the
latest reai-world evidence on vaccine effectiveness from studies in UK populations. Where
available we focus on data related to the Omicron variant which is currently dominant in the UK.
The findings are also summarised in Table 2.
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Vaccine effectiveness against symptomatic COVID-19 has been assessed in England based on
community testing data linked fo vaccination data from the National Immunisation Management
Systern (NIMS), cchort studies such as the COVID-18 infection Survey and GP electronic
health record data. After 2 doses of the AsiraZeneca vaccine, vaccine effectiveness against the
Omicron variant starts at 45 to 50% then drops to almost no effect from 20 weeks after the
second dose. With 2 doses of Pfizer or Moderna effectiveness dropped from around 65 fo 70%
down to around 10% by 25 weeks after the second dose. Two to 4 weeks after a booster dose
of either the Pfizer or Modema vaccine, effectiveness ranges from around 60 to 75%, dropping
to 25 1o 40% from 15+ weeks after the booster. Vaccineg effeciiveness estimates for the booster
dese are very similar, irrespective of the primary course received (3). Vaccine effectiveness is
generally slightly higher in younger compared to older age groups.
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Data (based primarily on the Alpha and Delia variants) suggest that in most clinical risk
groups, immune response o vaccination is maintainad and high levels of VE are seen with
both the Pfizer and AstraZeneca vaccines. Reduced antibody response and vaccine
effectivenass were seen after one dose of vaccine among the immunosuppressed group,
however, after a second dose the reduction in vaccine effectiveness is smaller (4).
Anzlyses 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 (5).






Several studies have estimated vaccine effectiveness against hospitalisation in clder ages,
all of which indicate higher levels of protection against hospitalisation with all vaccines
against the Alpha and Delta variants (8, 7, 8, 9). Vaccine effectiveness against
hospitalisation with the Omicron variant has been estimated using a test-negative case
control study design (Figure 2). Two doses of either AstraZeneca (ChAdOx1-8) or Pfizer
(BNT162b2) vaccines was associated with a vaccine effectiveness of approximately 25 o
35% against hospitalisation following infection with the Omicron variant, after 25+ weeks.
After a Pfizer booster (after either primary vaccination course), vaccine effectiveness
against hospitalisation started at around 90% dropping to around 75% after 10 to 14
weeks. After a Moderna booster (IMRNA-1273) (after either primary vaccination course),
vaccine effectiveness against hospitalisation was 80 1o 95% up to 9 weeks after
vaccination.
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High levels of protection (over 80%) are also seen against maortality with all 3 vaccines and
against both the Alpha and Delta variants with relatively limited waning {6, 10, 11). Vaccine
effectiveness against mortality with the Omicron variant has been estimated for those aged 50
years and older by combining the risk of becoming a symptomatic case with the risk of death
among symptomatic cases in vaccinated {all vaccines combined) compared to unvaccinated
individuals {Table 1). At 25+ weeks following the second dose, vaccine effectiveness was
around 80% while at 2 or more weeks following a booster vaceine effectiveness was 95%

against mortality.

Table 1. Hazard ratios and vaccine effectiveness against mortality (all vaccine brands

Effectiveness aagsinst m

R

B g

ortality

b

combined). OR = odds ratio, HR = hazards ratio, VE = vaccine effectiveness

OR v
Interval sympiomatic _
Dose after dose | disease HR vs mortality VE vs mortality
2 25+ weeks | 0.93(0.9-0.96) | 0.45 (0.19-1.03) 59% (4-82)
3 2+ weeks 0.41(0.39-0.42) | 0.12 (0.08-0.24) 85% (90-88)
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Effectiveness against in

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 fransmit to others. Understanding how
effective vaccines are at preventing infection is therefore important to predict the likely impact of
the vaccination programme on ihe wider population. In order to estimate vaccine effectiveness
against infection, repeat asympiomatic 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 with the Alpha and Delta variants (12, 13, 14,
15). Generally estimates are similar to or slightly lower than vaccine effectiveness estimates
against symptomatic disease and there is evidence of significant waning in protection against
infection over time. Estimates for vacsine effectiveness against infection with the Omicron
variant are not yet available.

B 3

zitecliveness 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 alse
provide some protection against transmission. There may be additional benefit, beyond that due
to prevention of infection, if some of those individuzals who become infected despite vaccination
are also at a reduced risk of fransmitting (for example, because of reduced duration or level of
viral shedding). Several studies have provided evidence of reduced risk of nousehold
transmission from vaccinated cases compared to unvaccinated cases (16, 17, 18, 19).

A summary of vaccine effectiveness evidence can be seen in Table 2.
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Table 2. Summary of evidence on vaceine effectiveness against different outcomes (a)

Omicron (b) Delta (all vaccines combined)

a)
03 Bt
|- months | months | months L
insufficient | Insufficient | insufficient !
infection d data data data data data
Symptomatic ' Insufficient
disease data
insufficient
LREO =3¢ T3S0 _Qo 7E-850
Hospitalisation 65-85% 55-65% 30-35% 80-95% 5-85% data
insufficient | Insufficient 5 ooe Insufficient | Insufficient
Mortality data data 40-70% 85-99% data data
b)
il LB
months | mornths
Insufficient | Insufficient
Infection data data data
Sympiomatic insufficient
disease P data
pse e | Insufficient | Insufficient
Hospitalisation 9599’/‘) data data
: Insufficient | insufficient
Kelels
Moriality 95-99% data data
Evidence from multiple studies which is consistent
e | and comprehensive
Evidence is emerging from a limited number of
| studies or with a moderately level of uncertainty
Low Little evidence is available at present and resulfs are
Confidence | inconclusive
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Effectiveness against Cmicron variant BA.Z

The Oricron variant sub-lineage known as BA.2 was designated VUI-22JAN-01 on 19 January
2022. An increase in the number of sequences of the Omicron sub-lineage BA.2 was noted in
the UK in the week starting the 3 January 2022. Vaccine effectiveness against symptomatic
disease following BA.2 infection was analysed in a test-negative case control design, as
compared to the Omicron BA.1 sub-lineage. Pillar 2 testing data from symplomatic cases tested
between 27 December and 21 January were included. Analysis combined all vaccines (Table
3). Vaccine effectiveness against symptomatic disease was similar for BA.1 and BA.2 sub-
lineagues of Omicron. After 2 doses effectiveness was 9% (7-10%) and 13% (-26-40%)
respectively for BA1 and BA.2, after 25+ weeks. This increased to 63% {(63-64%) for BA.1 and
70% (58-79%) for BRA.2 at 2 weeks foliowing a booster vaceine.

Table 3. Vaccine effectiveness against symptomatic disease (all vacecine brands
combined) for BA.1 and BA.2. OR = odds ratic, VE = vaccine effectiveness.

BA.1 BA.2 ]
Dose Interval after dose (VE (95% CI)) (VE (95% CI))
2 25+ weeks 9% {7-10) 13% (-26-40)
|3 2+ weeks 63% (63-64) 70% (58-79)
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UKHSA and collaborators have published a significant amount of research info vacoine
effecliveness, which is summarised on pages 4 to 15. The publications listed in table 4 provide

further resuits and details on the methods used.

Table 4. UKHSA publications on the effectiveness of COVID-19 vaccination

Publication

Subject
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This study reports on vaccine effectiveness
against ransmission of COVID-18 with the
Alpha and Delta variants.

Updated analysis on the effectiveness of 3
doses of COVID-19 vaccings against
symptomatic COVID-13 and hospitalisation
in aduits aged 65 vears and older.
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This study provides real world evidence of
significant increased protection from the
booster vaccine dose against symptomatic
disease and hospitalisation irrespective of
the primary course.

This study reports on the vaccine
effectiveness against symptomatic disease
with 2 dose courses of BNT1622 and
ChAdOx1-8 as well as booster doses of
BNT162b2 following a primary course of
either BNT1622 or ChAdOx1-8.
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Results from the first UK real-world study by
UKHSA show significantly increased
protection against sympfomatic disease from
a booster dose of the Pfizer-BioNTech
vaccine in those aged 50 yvears and older.

This study repaorts on the vaceine
effectiveness and duration of protection of
Comimnaty, Vaxzevria and Spikevax against
mild and severe COVID-18 in the UK.

This study investigates the impact of
different dosing schedules on immune
response and vaccine effectiveness.
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COVID-18 veccing survsillancs renort — week 4

Publication Subject

Piizer-BicNTech and Oxford AsfraZencca This study reports on the immune response
COVID-18 vaccine effectivenass and immuns and clinical effectiveness of COVID-19
respense among individuais in clinical risk vaccine among individuals in clinical risk
QrouUDns groups. A supplemeniary anpendix is also

available to downlcad.
Effectiveness ¢f COVID-18 vaccines against This study reports on the effectiveness of
nospital admission with the Delta (B.1.617.2) COVID-19 vaccines on hospitalisation
o]

disease with the Delta variant. A
supplementary appendix is also available to
download.

This study reports on the effectiveness of
COVID-19 vaccines on symptomatic disease
with the Delta variant.

sof BNT18202 mPRNA and
h;&‘f:éOx‘E adenovirus vecior COVID-19
cines on risk of hospitalisation among older

s in Encland: an observations| siudy usin

eillanice datg

A study using the SARI watch surveillance
system of COVID-19 hospitalisations found
high levels of protection against
hospitalisation after both a single dose and 2
doses of COVID-19 vaccines.

Z mMRNA vaccine gn

]

o

A study on deaths with COVID-19 indicates

virus vef:ﬂ or vaceine on that COVID-19 vaccines offer high levels of
rmerizliy following COVID-18 protection against mortality.
Effect of Yaccination on Household Impact of vaccination on household
Trensmission of SARS-CoV-2 in Enaland transmission of SARS-COV-2 in England is

an analysis o defermine whether individuals
who have received vacsine, but still become
infected with SARS-COV-2 up to 60 days
after the first dose. are less likely than
unvaccinated cases to transmit to their
unvaccinated household contacts.

years: e lest-negative, case-coniral siudy

vaccine effectivensss of the first dose of The VIVALDI study found evidence that
LhAJOxd nCoV-19 and BNT18252 aazinet COVID-18 vaccines were associated with a
SARS-CoV-2 infection in residents of Lona- substantially reduced risk of infection in care
Lerm Care Faciiiies (VIVALD! studhy) home residents.

Eifectivensss of BNT15202 and ChAdDOX1 The Aven CAP study, conducted in 2
nCeV-18 COVID-19 vaccination at preventing hospitals in Bristol, found evidence of high
hosoitalisations in people aged ai least 80 levels of protection against hospitalisation in

80+ year olds with a single dose of either
vaccine.

YiD-15 vacoine ¢
wefé\efs in Englandg am‘ effiaciiveness of

Early data from PHE's SIREN study shows 2
promising impact on infection in healthcare

17







Subject

ENTI8202 mRNA vacoine zaginst infection
(SIRENY: 2 prosneciive. mullicenire. cohort
stugy

workers aged under 65. Healthcare workers
in the study are tested for COVID-19 every 2
weeks — whether or not they have
sympioms.

Early data from routine COVID-19 testing in
older adults shows that vaccines are
effective at preventing COVID-19 disaase
and severe oulcomes.

&
‘mpact of COVYID-19 vaccination nroaramime on

ercprevaisnce in biood donors in Enaland.

Report on the Impact of COVID-19
vaccination programme on seroprevalence
in blood donors in England, 2021.
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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 pregramme need to be
differentiated from that of other interventions (for example, lockdowns or cutbreak control
measures), changes in behaviour and any seascnal 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 hespitalisations and mertalify. 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.

[

%7 . .
T Ee et et ol N Sk o
ValCCine coverag e

i

The data in this week’s report covers the period from 8 December 2020 to 23 January 2022
(week 3) (Figure 3). It shows the provisional number and percentage of living people in England
who have had received one, 2 or 3 doses of 2 COVID-19 vaccination by age group and week
since the start of the programme. Further data on vaccine uptake by age in England can be
found in the naticnal flu and COVID-19 survailiznce renoris. Age is calculated as age on the 31
August 2021, that is, academic cohort for all ages.

18
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