A summary of vaccine effectiveness evidence can be seen in Table 2.

Table 2. Summary of evidence on vaccine effectiveness against different outcomes (a)
Omicron (b) Delta (all vaccines combined)
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a)
Dose 2 Dose 3
0to3 4to 6 Over 6 0to3 4to6 Over 6
months months months months months months
Infection Insufficient | Insufficient | Insufficient | Insufficient | Insufficient | Insufficient
data data data data data data
Symptomatic 25 to 70% 5 to 30% 0to10% | 50 to 75% | 40 to 50% | Insufficient
disease data
Hospitalisation | 6510 85% | 551065% | 301to 35% | 8010 95% | 75 to 85% | Insufficient
data
Mortality Insufficient | Insufficient| 40 to 70% | 85 to 99% | Insufficient | Insufficient
data data data data
b)
Dose 2 Dose 3
0to3 4to6 Over 6 0to3 4to6 Over 6
months months months months months months
Infection 65 to 80% | 50 to 65% | Insufficient | Insufficient | Insufficient | Insufficient
data data data data
Symptomatic 6510 90% | 4510 65% | 40t060% | 90 to 99% | 90 to 95% | Insufficient
disease data
Hospitalisation | 95 t0 99% | 80 to 90% | 70 to 85% | 95 to 99% | Insufficient | Insufficient
data data
Mortality 9510 99% | 90 to 95% | 80 t0 99% | 95 to 99% | Insufficient | Insufficient
data data
High Evidence from multiple studies which is consistent
Confidence | and comprehensive
Medium Evidence is emerging from a limited number of
Confidence | studies or with a moderately level of uncertainty
Low Little evidence is available at present and results are
Confidence | inconclusive
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b) Dose 2
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c) Dose 3. Please note the data for this graph is shown from week 35 (week ending 5 September 2021)
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Vaccination in immunosuppressed individuals

Provisional vaccine uptake data in living and resident people identified as immunosuppressed in England to the end of week 8 can be found
in Table 5. This shows that vaccine uptake in the 527,907 people identified as immunosuppressed was 95.6% for at least dose 1, 94.3% for
at least 2 doses and 87.4% for at least 3 doses. Additional data on vaccine uptake in people with at least 3 doses by age in England can be
found in the National flu and COVID-19 surveillance reports.

Table 5. Vaccine uptake in people identified as immunosuppressed in England

Immuno- People Numbers Percentage Numbers Percentage Numbers Percentage
suppression | in NIMs vaccinated vaccine vaccinated vaccine vaccinated | vaccine uptake
Cohort| with at least | uptake with at| with at least| uptake with at| with at least| with at least 3

1 dose least 1 dose 2 doses | least 2 doses 3 doses doses

England 527,907 504,875 95.6 497,694 94.3 461,573 87.4

Detailed information on the characterisation of the immunosuppressed group by NHS Digital is available.
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https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports-2021-to-2022-season
https://digital.nhs.uk/dashboards/gp-covid-19-vaccine-dashboard/3rd-primary-dose-cohort-identification-specification

Vaccination in pregnancy

Vaccination of pregnant women alongside their peers is recommended in the UK and other
countries as an important way to protect pregnant women and their unborn children against
COVID-19 disease. Vaccination of pregnant women is strongly recommended by the Royal
College of Obstetricians and Gynaecologists and the Royal College of Midwives.

Increased severity of COVID-19 disease in pregnant and recently pregnant women has been
reported after the first SARS-CoV-2 wave in England (20, 21) and in Scotland (22, 23).
Pregnant women who develop severe disease have increased rates of admission to ICU, need
for invasive ventilation and pre-term delivery. Data from the US Centers for Disease Control and
Prevention (CDC) found that pregnant women were around 3 times more likely to be admitted to
ICU and nearly 3 times more likely to require invasive ventilation compared to non-pregnant
women with COVID-19 disease and 25% more likely to die (24).

From 16 April 2021, the Joint Committee on Vaccination and Immunisation (JCVI) advised that
pregnant women be offered COVID-19 vaccines at the same time as people of the same age or
risk group (25). Therefore, any pregnant women not in a high-risk group would likely have
received their first dose from mid-April 2021 as part of the general adult population programme
in those aged under 50 years. This was offered by decreasing age group (25). As part of the
ongoing review of the programme, the JCVI met on 2 December 2021 and considered further
data on severity of SARS-CoV-2 infection in pregnant women and their pregnancies together
with data on vaccine safety; as a result pregnant women were added to the UK's priority
COVID-19 vaccine list (26).

Prior to 16 April 2021, COVID-19 vaccine was delivered to priority groups, based on clinical risk
and risk of exposure, and delivered in order of priority. On 22 December 2020, JCVI advised
that vaccine could be offered to pregnant and breast-feeding women who were in these risk
categories The Pfizer vaccine was rolled out from early December 2020, AstraZeneca vaccine
was used from 4 January 2021 and the Moderna vaccine became available from April 2021.
From 17 April 2021 pregnant women have been offered the Pfizer-BioNTech or Moderna
(mRNA) vaccines where available for their first dose (27).

There is evidence of high levels of protection against SARS-CoV-2 infection in pregnant women
after COVID-19 vaccination (28 to 30) and evidence that vaccination induces higher antibody
levels than after disease (30). There is also evidence from a recent US study that 2-doses of
mMRNA COVID-19 vaccination during pregnancy might help prevent COVID-19 hospitalisations
in young infants under six months of age (31). Between February and September 2021, 0.4% of
1,714 pregnant women with COVID-19 symptoms who required hospital treatment in the UK
had received 2 doses of COVID-19 vaccine and, of 235 pregnant women who were admitted to
intensive care with COVID-19 disease in that period, none had received 2 doses of vaccine
(32). Similar findings have been reported from Scotland (23, 33) with the most recent study
reporting that 90.9% (748 out of 823; 95% CI 88.7-92.7) of SARS-CoV-2 associated with
hospital admission, 98% (102 out of 104; 95% CI 92.5-99.7) of SARS-CoV-2 associated with
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critical care admission and all baby deaths, occurred in pregnant women who were
unvaccinated at the time of their COVID-19 diagnosis (22). The researchers also found high
extended perinatal mortality rate for women who gave birth within 28 days of a COVID-19
diagnosis compared to rates across the pandemic period and in women vaccinated and going
on to give birth within 28 days.

COVID-19 vaccines used in the UK programme do not contain live SARS-CoV-2 virus and
therefore cannot infect a pregnant woman or her unborn child with the virus. Whilst, as is
commonly the case in trials of medicinal products, pregnant women were excluded from the
original COVID-19 vaccine trials, there is accumulating experience and evidence of the safe and
effective use of mMRNA vaccines (such as the Pfizer-BioNTech or Moderna) in pregnant women.
In Scotland COVID-19 vaccine had been administered to more than 25,000 pregnant women to
the end of December 2021 (22) and over 4,500 women in Wales had received their first dose of
vaccine before they gave birth (between 1 January 2021 and 30 November 2021) (34). In the
USA more than 200,000 women have indicated they were pregnant at the time they received
COVID-19 vaccination to 14 February 2022 (35).

No safety concerns relating to COVID-19 vaccination of pregnant women have been found in
published studies to date (36 to 39). The rate of vaccine side-effects appears to be similar in
pregnant and non-pregnant populations (36).

This report presents data on vaccine coverage and outcomes for women delivering up to the
end of November 2021 and updates the early data on COVID-19 vaccination in pregnant
women published in the COVID-19 vaccine surveillance report — weeks 47 of 2021 and 4 of
2022. Findings continue to be considered preliminary.

Vaccine coverage

COVID-19 vaccine coverage in women before they give birth has increased as more women
have become eligible for vaccination. In August 2021, 22.5% of women giving birth had
received at least one dose of vaccine. This increased to 32.1% of women who gave birth in
September, 41.5% in October and 48.5% in November 2021. Of women who gave birth in
November 2021, 38.2% had received 2 doses of the vaccine. (Table 6).

In the overall period between January and November 2021 a total of 483,677 women gave birth
of whom 78,759 had received at least 1 dose of COVID-19 vaccine prior to delivery (50,359 of
these women had received at least 2 doses and 941 women had received at least 3 doses).
There were 4,780 women who had received their first dose prior to pregnancy and went on to
conceive and deliver by November 2021. There were 8,353 women who were vaccinated in the
first trimester, 28,468 in the second and 39,138 in the third trimester. In addition, 22,887 women
were known to have received dose one before giving birth but without enough information to
establish which trimester. Of these women, 18,686 were known to have received this dose in
pregnancy, and 4,201 were around the start of pregnancy.
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https://www.gov.uk/government/publications/covid-19-vaccine-weekly-surveillance-reports

Of all vaccinated women giving birth, 50,162 had received one or more doses of only Pfizer
vaccine; 3,206 one or more doses of only Moderna; 2,536 one or more doses of only
AstraZeneca and the remaining 22,855 of vaccinated women received a mixture of doses:
16,362 received a combination of Pfizer and Moderna and 6,491 received AstraZeneca with
Pfizer or Moderna.
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Table 6. Overall vaccine coverage in women giving birth, by month of delivery'

. . . Unvaccinated who went on to
Women giving| One or more doses | Two or more doses | Unvaccinated at .

Month birth| by time of delivery | by time of delive delivery| "eC€ve dose(s) after pregnancy
y | Py y y to 18 February 2022

Jan-21 41,949 18 (0.0%) 1 (0.0%) 41,772 (99.6%) 31,908 (76.4%)
Feb-21 40,093 82 (0.2%) 0 (0.0%) 39,875 (99.5%) 30,492 (76.5%)
Mar-21 44,589 294 (0.7%) 25 (0.1%) 44,173 (99.1%) 33,509 (75.9%)
Apr-21 42,430 476 (1.1%) 89 (0.2%) 41,803 (98.5%) 31,244 (74.7%)
May-21 43,732 1,225 (2.8%) 298 (0.7%) 42,340 (96.8%) 30,775 (72.7%)
Jun-21 43,393 4,260 (9.8%) 630 (1.5%) 38,997 (89.9%) 26,960 (69.1%)
Jul-21 46,954 7,518 (16.0%) 2,149 (4.6%) 39,256 (83.6%) 25,556 (65.1%)
Aug-21 45,674 10,265 (22.5%) 5,988 (13.1%) 35,225 (77.1%) 21,279 (60.4%)
Sep-21 46,170 14,810 (32.1%) 10,304 (22.3%) 31,182 (67.5%) 16,955 (54.4%)
Oct-21 46,012 19,098 (41.5%) 14,560 (31.6%) 26,717 (58.1%) 12,742 (47.7%)
Nov-21 42,681 20,713 (48.5%) 16,315 (38.2%) 21,797 (51.1%) 7,820 (35.9%)

Table 7. Vaccine coverage by ethnicity, for women giving birth September to November 2021 (latest 3 months)?

Women giving birth

One or more doses

Two or more doses

Unvaccinated at

Unvaccinated who went on to

in September to | by time of delivery | by time of delivery delivery | receive dose(s) after pregnancy
November 2021 to 18 February 2022
Asian 16,023 5,537 (34.6%) 3,943 (24.6%) 10,486 (65.4%) 5,723 (54.6%)

1,781 women could not be matched with a NIMS record; their vaccine status is therefore unknown, they are excluded from these figures
2546 women could not be matched with a NIMS record; their vaccine status is therefore unknown, they are excluded from these figures..
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Women giving birth

One or more doses

Two or more doses

Unvaccinated at

Unvaccinated who went on to

in September to | by time of delivery | by time of delivery delivery | receive dose(s) after pregnancy

November 2021 to 18 February 2022
Black 6,413 1,313 (20.5%) 838 (13.1%) 5,100 (79.5%) 1,683 (33.0%)
Other 2,863 857 (29.9%) 668 (23.3%) 2,006 (70.1%) 564 (28.1%)
Mixed 5117 1,723 (33.7%) 1,345 (26.3%) 3,394 (66.3%) 1,321 (38.9%)
White 97,464 42,691 (43.8%) 32,484 (33.3%) 54,773 (56.2%) 26,463 (48.3%)
Unknown 6,983 2,500 (35.8%) 1,901 (27.2%) 3,937 (56.4%) 1,763 (44.8%)

Table 8. Vaccine coverage by quintile of deprivation of the small area in which the woman lived, for women giving birth
September to November 2021 (latest 3 months)?3

- s Unvaccinated who went

Women giving birth in Two or more . .
One or more doses . Unvaccinated at on to receive dose(s)

September to . . doses by time .

November 2021 by time of delivery of delive delivery after pregnancy to 18
Yy February 2022
1 - most deprived 31,780 8,105 (25.5%) 5,196 (16.3%)| 23,675 (74.5%) 8,409 (35.5%)
2 29,071 10,161 (35.0%) 7,359 (25.3%)| 18,910 (65.0%) 8,262 (43.7%)
3 26,110 11,304 (43.3%) 8,624 (33.0%)| 14,806 (56.7%) 7,523 (50.8%)
4 24,470 12,194 (49.8%) 9,493 (38.8%)| 12,276 (50.2%) 7,078 (57.7%)
5 - least deprived 22,085 12,596 (57.0%) | 10,324 (46.7%) 9,489 (43.0%) 6,061 (63.9%)
Unknown 1,347 261 (19.4%) 183 (13.6%) 540 (40.1%) 184 (34.1%)

3 546 women could not be matched with a NIMS record; their vaccine status is therefore unknown, they are excluded from these figures.
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In the most recent 3-month period, there were 134,863 women who gave birth of whom 54,621
(40.5%) were vaccinated. These women accounted for 69.4% of all vaccinated women giving
birth since January. There were differences in vaccine coverage by both ethnicity (Table 7) and
by quintile of deprivation (Table 8). Overall, 47% of women who were unvaccinated when they
gave birth went on to be vaccinated post-partum. This included one third of Black women and
more than half of Asian women, similar to the proportions of unvaccinated women of these
ethnicities who were immunised post-partum between August and October 2021 (58.7% and
32.5% respectively). Whilst increases in coverage were observed in all groups, women of black
ethnicity (in whom one dose coverage increased from 13.3% to 20.5%) and women living in the
most deprived areas in England (in whom one dose coverage increased from 18.3% to 25.5%)
continue to be least likely to have been vaccinated with one or 2 doses of COVID-19 vaccine
before they gave birth. Coverage increased as levels of deprivation decreased (Table 8).
Vaccine coverage increased with increasing age group to those aged 35 to 39 years in whom
uptake was 53.5% for one dose and 44.0% for 2 doses (Table 9), with similar coverage in
women who were aged 40 years or over when they gave birth.

Methods

Data on COVID-19 vaccination status together with details of each vaccine administered are
recorded in a central data set called the National Immunisation Management Service (NIMS)5.
In addition, NHS Digital manages the Hospital Episode Statistics (HES) data sets, containing
information about hospital activity in England.

Records of women giving birth (‘delivery records’) in the months since 1 January 2021 were
identified in HES. De-duplication of delivery records resulted in a data set of women who had
given birth with 1 record per woman, identified by her NHS Number, and the latest ‘delivery
episode’ associated with her. An ‘earliest’ and ‘latest’ likely pregnancy start date were assigned
to each woman'’s record, using the known delivery date and further information from her record,
where available:

1. Where a valid gestational age was recorded (GESTAT _1 between 24 and 42), the
woman’s earliest pregnancy start date was calculated by taking the number of weeks
away from the delivery date, and then calculating an additional earlier week, to
account for GESTAT_1 recording completed weeks of pregnancy. In a similar way,
latest pregnancy start date was calculated by taking the number of weeks of
GESTAT_1 away from the delivery date.

2. Where no valid GESTAT_1 was available, the first 12 diagnoses codes were
examined to identify any with a code suggesting delivery at term (O60.2). In this case
the gestational age at delivery was assumed to be between 37 and 42 completed
weeks of pregnancy, and a similar method was used to establish earliest and latest
pregnancy start dates.

3. Where no valid GESTAT_1 was available and there were no codes suggesting term

5 NIMS Data controllers are NHSEI and NHSD. The NIMS IT software is commissioned by NHSEI via South
Central West CSU and is provided by the System C and Graphnet Care Alliance.
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Based on testing samples using the Roche N assay (Figure 13) as a marker of infection, the
highest seropositivity continues to be observed in those aged 17 to 29 and the lowest in those
aged 70 to 84.

Table 15. Roche N seropositivity (95%CI) estimates by age group

Age group Weeks 37 to 48 2021 | Week 49 2021 to week 4 2022
17 to 29 31.7% (29.9% - 33.6%) 37.7% (35.3% - 40.3%)
30 to 39 24.1% (22.8% - 25.5%) 32.8% (31.0% - 34.7%)
40 to 49 24.4% (23.1% - 25.8%) 33.9% (32.0% - 35.8%)
50 to 59 21.0% (19.9% - 22.1%) 28.8% (27.3% - 30.4%)
60 to 69 15.6% (14.4% - 16.8%) 19.7% (18.2% - 21.4%)
70 to 84 9.1% (7.7% - 10.8%) 11.8% (9.8% - 14.1%)

Increases in Roche N seropositivity have recently been observed across all age groups (Table
2) compared to the previous 12-week period. In the most recent period, the largest increase in
seropositivity was observed in those aged 40 to 49, this age group has the second highest
seropositivity after the 17 to 29 year olds. In England, COVID-19 case rates for weeks 52 2021
to week 4 2022, have decreased across most adult age groups with the highest rates currently
seen in individuals aged 30 to 39 followed by 40 to 49 years old (Weekly national Influenza and
COVID-19 surveillance report week 5).

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) waning of the N antibody response over time and (ii)
observations from UKHSA surveillance data that N antibody levels are lower in individuals who
acquire infection following 2 doses of vaccination. These lower N antibody responses in
individuals with breakthrough infections (post-vaccination) compared to primary infection likely
reflect the shorter and milder infections in these patients. Patients with breakthrough infections
do have significant increases in S antibody levels consistent with boosting of their antibody
levels.

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 subsequently
in younger adults as part of phase 2 of the vaccination programme. The impact of the booster
vaccination programme can be assessed by monitoring Roche S antibody levels across the
population over time.

50


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

Roche S levels by age group and month

The Roche S assay that the 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 1U/ml using the WHO standard) is deemed positive. The PHE/ UKHSA
surveillance over the past few months has found that over 98% 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. In the previous report,
groupings of antibody level ranges were updated to better illustrate changes over time

Figure 14 shows monthly categorised Roche S levels in N-antibody negative individuals by age
group over the past year. In the 3 oldest age groups, the impact of first vaccine dose, then
second vaccine dose, can be seen from February 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 was a small
increase in percentage of donors with very high antibody levels of 10,000+ AU/ml for the 50 to
84 age group, following the initiation of the booster programme. In November the proportion of
donors with very high antibody levels of 10,000+ AU/ml increased further particularly in those
aged 70 to 84 years. In December large increases were observed in the proportion of donors
aged 50 to 69 with very high antibody levels of 10,000+ AU/ml. By January 2022 large
increases were also observed in younger age groups as the booster programme was
accelerated due to the emergence of the Omicron variant, however the slightly decreasing
profile of antibody levels among those age 60 and over shows signs of waning.

Figure 15 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 individual factors such as underlying health
conditions and age. In November more than half of donors aged 70 to 84 years had very high
antibody levels of 25,000+ AU/ml. By January 2022 increases in the proportion of donors with
very high antibody levels of 25,000+ AU/ml were observed across all age groups. Comparing
Figure 14 with Figure 15, 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 14. Categorised Roche S antibody levels by age group and month in N negative

samples, February 2021 to January 2022
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Figure 15. Categorised Roche S antibody levels by age group and month in N positive

samples, February 2021 to January 2022
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Direct impact on hospitalisations

The analysis estimates the number of hospitalisations averted by booster vaccinations in the
period since 13 December 2021 when Omicron infections started to become more dominant.
The booster vaccination programme was accelerated and expanded to all adults aged 18 years
and over from November 2021 in response to a rapid increase in Omicron infections.

The number of hospitalisations averted is estimated by incorporating vaccine effectiveness
against hospitalisation, vaccine coverage and observed hospitalisations. The focus of the
calculation in this model is hospitalisations averted in the Omicron period given the coverage of
booster vaccinations. This allows us to model the expected number of hospitalisations in the
absence of the booster vaccination programme. The most recent estimates for vaccine
effectiveness against hospitalisations are used: 85% from the booster against Omicron in the
period 5-9 weeks post booster and 35% for the second dose for the period 25+ weeks after that
dose. This gives a relative effectiveness (rVE) of the booster compared to 2 doses of 1-(1-
0.85)/(1-0.35) =77%. The expected cases in the absence of boosting is calculated as Oo1+
[O2moost / (1- (booster cover/(booster cover + 2 dose cover))*rVE)], where Oos1 is observed
hospitalised cases with 0 or 1 doses and O2noost is Observed cases with 2 doses or more (note
that these observed totals are in fact estimated using information from the subset of SARI-
Watch cases where this information is ascertained, with weekly proportions with each dose
number applied to the daily overall hospitalisation numbers). The daily expected cases are
calculated per age group and summed for an overall total in the period. The overall total per age
group is summed to provide the all age total across the period. This is the same for the
observed calculation.

Based on the direct effect of the booster vaccination and booster vaccine coverage rates,
UKHSA estimates that around 130,200 hospitalisations have been prevented in those aged 25
years and over in England from 13 December 2021 to 20 February 2022 inclusive. The total
number averted by age group is approximately 107,200 in those aged 65 years and over,
17,700 in those aged 45 to 64 years and 5,300 in those aged 25 to 44 years as a result of the
booster vaccination programme (Figure 16). All those aged 25 to 64 years in this analysis are
inclusive of healthy and at-risk individuals.

Several caveats are necessary to consider. The indirect effect of protection from infection and
onwards transmission is not considered. Any indirect effects are likely to be small given the low
and rapidly waning vaccine effectiveness against mild disease or infection observed with the
Omicron variant. Finally, the vaccine effectiveness estimates used in this model are based on
all age estimates. Work is being done to further assess VE against different hospitalisation end
points and how this differs by age which could lead to changes in these impact estimates.

Please note this analysis will be updated every 2 weeks. The next update will be in the report
for week 10 2022.
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Figure 16. Estimated number of hospitalisations averted by booster vaccinations since
13 December 2021
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