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Figure 7. Sample frequency of log odds adjusted SGTF cases as compared to S gene
positive cases for each region in England

Supplementary data are not available for this figure. A linear increase, using log odds, is
consistent with exponential growth. Observed growth is consistent across regions.

Growth rate and incidence

Incidence has increased rapidly in Sustainability and Transformation Partnerships (STPs) where
the proportion of SGTF cases is highest, as shown in Figure 8.

Case growth rate was calculated as the daily change in number of diagnoses. The case growth
rate across STPs is positively correlated with the proportion of SGTF.
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Figure 8. Change in COVID-19 case growth rate versus proportion of SGTF across Sustainability and Transformation
Partnerships as of 11 December 2021

Supplementary data are not available for this figure.
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Household transmission risk

A cohort analysis was performed to estimate the odds of household transmission for Omicron
index cases (defined on sequencing, genotyping, or SGTF), compared with Delta index cases
(defined as sequenced B.1.617.2). The analysis included 116,186 index cases (115,407 Delta,
777 Omicron) in residential households with a specimen date between 15 November and 6
December 2021. Household transmission was defined as an index (first) case followed by one
or more laboratory confirmed SARS-CoV-2 cases at the same private dwelling within a 14-day
period (minimum 7 days follow-up). Index cases with a minimum of one household contact were
included in the analysis.

Overall, 18% (141) of Omicron index cases gave rise to a secondary household case,
compared to 10% (11,593) of Delta index cases.

A multivariable logistic regression model found the adjusted odds ratio for household
transmission from an Omicron index case was 2.9 (95%Cl 2.4-3.5, p <0.001) compared to Delta
index cases.

These preliminary findings suggest that the Omicron variant has a transmission advantage
compared to Delta. However, this analysis may be affected by increased ascertainment of
Omicron cases. The analysis will be iterated to improve precision.

Table 3. Odds of household transmission for Omicron VOC-21NOV-01 (B.1.1.529) index
cases compared to Delta

Unadjusted P value Adjusted P value
Odds Ratio Odds Ratio*
(95% CI) (95%Cl)

Omicron household | 2.0 (1.7 -2.4) | <0.001 29(2.4-3.5) |<0.001
transmission

*Adjusted for age, sex, ethnicity, index of multiple deprivation, type of residence, specimen date, number of
household contacts, region and vaccination status of the index case

Secondary attack rates

This section is based on data for the period 15 November to 4 December 2021. Secondary
attack rates and odds ratios are based on positive tests amongst contacts named to NHS Test
and Trace by an original case identified with confirmed Omicron or confirmed Delta, with date of
symptom onset or positive test of the secondary case occurring 2 to 7 days after original
exposure. This shortened follow up period was used to expedite analysis on Omicron in the
context of limited data so far.

Only close contacts named by the original case to NHS Test and Trace are included, that is,
household members, face-to-face contact, people within one metre of the case for one minute
or longer, or people within 2 metres for 15 minutes. Contacts not named by the case but
identified as part of contact tracing of international travellers on flights are excluded.
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There are a number of limitations to this work. Enhanced identification and testing for contacts
of cases with Omicron may be contributing to higher case ascertainment amongst those
contacts and hence higher observed secondary attack rates. Low numbers of Omicron cases so
far contribute to high uncertainty about secondary attack rate estimates: these should be
interpreted with caution. Differences in demographics and activities of Omicron and Delta cases
may also be contributing to different patterns of risk of onwards transmission to their contacts. A
higher proportion (47.8%) of named close contacts of Omicron cases were outside of the
household compared to Delta (19.8%), which is suggestive of differing contact patterns between
these groups in the study period.

Table 4 shows the secondary attack rates split by type of contact. Table 5 shows odds ratios of
a close contact becoming a case for Omicron compared to Delta index cases and adjusted for
household or non-household exposure.

Secondary attack rates in households and non-household settings were higher for Omicron
compared to Delta. The overall odds ratio, adjusted for household or non-household exposure,
of a close contact becoming a case for confirmed Omicron compared to Delta index cases was
1.96 (95% CI: 1.77-2.16), see Table 5.

Table 4. Secondary attack rates for contacts of cases with Omicron VOC-21NOV-01
(B.1.1.529) and Delta

(Exposure dates 15 November to 4 December 2021, Delta cases as of 6 December 2021,
Omicron cases as of 13 December 2021 and contact tracing data as of 14 December 2021).

Household/non- | Count of
Variant/variant household exposing | Count of | Secondary attack rate
definition exposure cases contacts | (95% CI)
Delta Household 41,321 103,287 | 10.3% (10.1%-10.5%)
Delta Non-household 9,328 25,546 3.0% (2.8%-3.2%)
Omicron Confirmed Household 1,006 2,121 15.8% (14.3%-17.5%)
Omicron Confirmed Non-household 557 1,940 8.7% (7.5%-10.0%)

Secondary attack rates from NHS Test and Trace should generally be considered lower bounds
due to the nature of contact tracing and testing, and specifically so here because of the
restricted (7 days) time period for follow up. Data provided are for the period until 4 December
2021 in order to allow some time for contacts to become cases, hence case counts are lower
than other sources. Contacts are included in secondary attack rates if their date of exposure,
onset, or test of exposing case if the contact is a household contact, is during the period of
study. Cases are counted if they were the exposer of such a contact. This analysis will be
repeated weekly until stable.
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Table 5. Odds ratio of a close contact becoming a case for contacts of Omicron VOC-
21NOV-01 (B.1.1.529) compared to Delta index cases and adjusted for household or non-
household exposure

(Exposure dates 15 November to 4 December 2021, Delta cases as of 6 December 2021,
Omicron cases as of 13 December 2021 and contact tracing data as of 14 December 2021).

aOR (95% ClI)
Omicron Confirmed 1.96 (1.77-2.16)

Reinfections

Cases of reinfection (at any interval) were identified amongst confirmed, highly probable and
probable Omicron variant SARS-CoV-2 positive cases extracted on 13 December 2021, with a
specimen date between 1 November and 11 December 2021. Of 5,153 individuals identified
with an Omicron infection in this period, 305 (5.9%) were linked to a previous confirmed
infection (by PCR or LFD testing) and had an interval from the previous test positive of >=90
days. These cases would therefore have been identified as a reinfection based on the diagnosis
used in ongoing surveillance (an interval between 2 sequential positive SARS-CoV-2 test
results of >=90 days). The age of cases ranged from 6 to 68 years (median 27 years) and the
interval to reinfection from previous SARS-CoV-2 infection ranged from 90 to 541 days (median
335 days) with first episodes occurring both within periods of Alpha and Delta variant
dominance or earlier. There were 4 individuals for whom the Omicron infection was their third
episode of infection (>=90 days between each episode). There were 5 individuals with a
possible reinfection between a 60-89-day interval after an earlier confirmed infection but in
those with an interval of <90 days between episodes it can be difficult to distinguish reinfection
from persistent viral detection.

Reinfection rates are usually generated using the population of previous infections eligible to
become a reinfection (that is with a previous positive test result >=90 days earlier). Using this as
a measure of current reinfection rates in the population there is now the suggestion of an
increase in overall reinfection rates, alongside an increase in first infections (Figure 9).

The relative risk of reinfection with the Omicron variant was estimated based on 2479 Omicron
cases and 189,481 non-Omicron cases which could be linked to whole genome sequence data
between 20 November and 10 December 2021 and extracted on 14 December. Among these,
there were 188 possible Omicron reinfections and 2866 non-Omicron possible reinfections. Risk
ratios were estimated using Poisson regression and a binomial outcome representing at least
one PCR-positive test more than 90 days prior to the specimen date. After adjusting for age (0
to 18,19 to 40, 40+ years), public health region, and collection pillar, the risk ratio of reinfection
for Omicron was 3.3 (95%ClI: 2.8 to 3.8). These estimates are preliminary. Higher rates of
reinfection were observed in SGTF cases and SGTF cases have been prioritised for
sequencing, which may increase the proportion of Omicron reinfections in our sample.
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Figure 9: The weekly rate of possible COVID-19 reinfections with cumulation of first infections becoming eligible for
reinfection and weekly total of first infection* (England only to week 48 2021)

Supplementary data are not available for this figure.
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Genomic diversity within Omicron VOC-21NOV-01 (B.1.1.529)

Omicron VOC-21NOV-01 (B.1.1.529) has been separated into 3 clades: BA.1, BA.2, and
BA.3. These clades share the majority of the mutations initially identified in B.1.1.529.
Figure 10 shows a maximum likelihood phylogeny for UK and international Omicron
genomes and highlights the distance between the 2 groups, despite the number of shared
mutations. Given the likely diversity within the wider lineage, additional outlier genomes will
be identified using a broader, ancestral definition for B.1.1.529. Changes in the proportion of
samples in additional BA lineages will be monitored; however, due to the higher prevalence
of BA.1, VOC-21NOV-01 will report only cases within this clade.
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Figure 10. Maximum likelihood phylogeny for Omicron VOC-21Nov-01 (B.1.1.529)
genomes (BA.1=5401, BA.2=10, BA.3=6, B.1.1.529=5) as of 14 December 2021
Country is indicated by tip colour. Only countries with > 100 sequences are shown,
sequences from other countries are in grey. The BA.1 clade has been scaled to 0.1 for
readability.

Supplementary data are not available for this figure
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2.3 Interpretation of S gene target failure data

Correlation SGTF to Omicron and calculated PPV

Figure 11 shows the proportion of Omicron VOC-21NOV-01 (B1.1.529) sequences from all SGTF samples sequenced.

Figure 11. Proportion of sequences from the Wellcome Sanger Institute with SGTF that are Omicron VOC-21NOV-01
(B.1.1.529)

Black corresponds to tests with a history of recent travel, green to those with no travel history. Points are daily values, lines are 7-day
moving averages. Final data point is 11 December 2021, when PPV for SGTF of Omicron is 99.8%.

Supplementary data are not available for this figure.
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2.4 Epidemiology of confirmed Omicron, VOC-
21NOV-01 (B.1.1.529) in England

Confirmed Omicron cases are those which have been identified by sequencing or genotyping.
Additional cases are under investigation.

The Omicron genome also contains the spike deletion at position 69-70 which is associated with
SGTF in some widely used PCR tests. Such PCR tests evaluate the presence of 3 SARS-CoV-
2 genes: Spike (S), N and ORF1ab. SGTF is defined as a PCR test where the N and ORF1ab
genes are detected (with Ct values <=30) but the S gene is not. SGTF patterns can be used to
assess the spread of Omicron.

Table 6. Number of confirmed (sequencing) Omicron VOC-21NOV-01 (B.1.1.529) cases,
by region of residence as of 12 December 2021

Confirmed Provisional % of sequences

Region Tz:a:;ae?e (sequenced) (genotyped) from England that

case number case number are in this region
North West 116 61 55 3.1%
East Midlands 388 109 279 10.4%
East of England 371 170 201 10.0%
London 1,585 405 1,180 42.6%
North East 99 3 96 2.7%
South East 862 177 685 23.1%
South West 201 42 159 5.4%
Unknown region 15 5 10 0.4%
West Midlands 63 23 40 1.7%
Yorkshire and Humber 25 13 12 0.7%
Total 3,725 1,008 2,717 -
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Figure 12. Cases of Omicron VOC-21NOV-01 (B1.1.529) in England by region as of 12 December 2021

(Find accessible data used in this graph in underlying data)
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Figure 13. Cases of Omicron VOC-21NOV-01 (B1.1.529) in England by travel status as of 12 December 2021

(Find accessible data used in this graph in underlying data.)
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Figure 14. Cases of Omicron VOC-21NOV-01 (B1.1.529) in England by age and sex as of 12 December 2021

(Find accessible data used in this graph in underlying data)
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Severity outcomes

Hospital data are currently reported in the Omicron daily overview.

2.5 Wastewater analysis

Environmental monitoring of wastewater samples for the presence of SARS-CoV-2 variants
is being undertaken across England and is in early stages of validation as a surveillance
system. Wastewater is monitored for SARS-CoV-2 RNA at 477 sites including sewage
treatment works (STW) and local sewer networks. Sampling is undertaken multiple times per
week. This sampling framework is estimated to cover 70% of the English population. It is
possible to look for mutations associated with variants in the wastewater, but detection of
variants can be transient and the correlation between population prevalence and wastewater
variant detection has not been established for Omicron. Wastewater monitoring remains
under development and is currently considered as supplementary data in variant monitoring.
Validation as an independent variant surveillance system is underway.

The definition of the detection of Omicron in wastewater has been revised. It remains based
on the detection of a number of SNPs from the list in the official clinical definition and is
noted below. Unless otherwise stated, no distinction is made between SNPs which can be
used to define wastewater detections.

Confirmed — 2 16 of 22 variant defining SNPs detected, = 9 of 20 unique SNPs
detected and co-occurrence detected on at least 7 or If =2 16 signature SNPs and = 9 unique
SNPs are present without co-occurrence, or co-presence of the following SNPs on amplicon
121 with co-occurrence, 22882, 22898, 22992, 23013, 23040, 23048 and 23055

Possible — = 10 of 22 variant defining SNPs detected and = 6 of 20 unique SNPs detected
OR If <10 signature SNPs and 2 6 unique SNPs are detected, but 2 9 SNPs are not covered
possible presence can be assigned if those not covered are present across 2 dates from the
same site, but in the same sequencing run

Not detected — < 7 of 22 variant defining SNPs detected unless co-presence of the following
SNPs on amplicon 121, 22882, 22898, 22992, 23013, 23040, 23048 and 23055

Applying the above definition, wastewater samples collected from sites across England up to
5 December 2021 have been analysed. Between 26 November and 5 December there were
Confirmed and Possible detections of Omicron in 38 wastewater samples amongst 2,437
sequenced (Figure 15). Amongst Regional totals, the highest number of wastewater Omicron
detections have been in London, the South East and the North West, which aligns with
clinical trends.
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Figure 15. Confirmed and possible detections of Omicron VOC-21NOV-01 (B.1.1.529)

in wastewater samples collected in England weeks commencing 22 and 29 November
2021

Supplementary data not available.
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Table 7. Regional totals of wastewater samples sequenced and reported Omicron
VOC-21NOV-01 (B.1.1.529) detections

Region Week commencing 22 November Week commencing 29 November
Sequenced | Confirmed | Possible | Sequenced | Confirmed | Possible
samples Omicron | Omicron samples Omicron | Omicron
East Midlands 89 2 0 94 3 1
Ezztl:: g 88 0 0 85 2 0
London 144 0 1 179 5 4
North East 67 0 0 103 0 0
North West 228 0 0 228 5 0
South East 86 1 0 77 5 1
South West 161 0 0 173 0 0
West Midlands 98 0 0 110 3 1
Yorkshire and
The Humber 192 0 1 235 3 0
England 1,153 3 2 1,284 26 7

Wastewater samples will continue to be sequenced and results reported as they become
available. The data, including those presented here, are generated by non-accredited
laboratories; they should be considered experimental and subject to change as methods are
further developed. Monthly publication of these data on gov.uk as Experimental Statistics will

commence in 2022.
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