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Summary

There are 4 current variants of concern and 9 variants under investigation (Table 1).

This report has been published to continue to share detailed surveillance of Delta (VOC-
21APR-02, B.1.617.2) and Lambda (C.37, VUI-21JUN-01). A separate report is published
covering our routine data on all other variants of concern and variants under investigation.
These additional specialist technical briefings represent early data and analysis on an
emerging variant and findings have a high level of uncertainty.

Principal changes and findings this week are:

1 the Delta variant accounted for approximately 95% of sequenced and 92%
genotyped cases from 7 to 21 June 2021

i1 an operational issue at a sequencing facility resulted in a reduction in genome
coverage for specimen dates 10 to 15 June 2021 (sequenced between 14 to 18
June) and may impact variant sequencing counts in figures and tables for this
limited period; genotyping was not affected (see Note 1)

1 C.37 (Lambda), previously a signal in monitoring, was designated a new
Variant Under Investigation on 23 June 2021 based on global spread and a
novel combination of mutations; further data is provided

1 very preliminary results for live virus neutralisation of AY.1 (a lineage of Delta
with K417N), with a small number of sera from vaccine recipients are
reassuring, however further testing is required (data provided by Genotype to
Phenotype consortium)

1 PCR cycle threshold (Ct) values appear to be persistently lower in Delta than
Alpha cases based on routine national testing data

The risk assessment for Delta is published separately and was last updated on 25 June
2021.

As Delta is now the dominant variant in the UK, epidemiological data in the weekly
surveillance report is highly relevant and available.

Note 1: From 14 to 18 June 2021 an operational issue at a sequencing site resulted in a
reduction in the number of samples with sequencing data of sufficient quality for variant
assignment. There were 19,502 samples reported to PHE as impacted by the incident.
PHE has received approximately 10,000 sample identifiers from the list of those affected of
which sequencing data has been obtained for approximately 4,300 and genotyping data
for 3,300 have a reflex assay result. Approximately 9,000 samples are pending analysis
and for approximately 2,400 samples variant assignment is not possible. This issue
resulted in a reduction in genome coverage for specimen dates 10 to 15 June 2021 and


https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.gov.uk%2Fgovernment%2Fpublications%2Finvestigation-of-sars-cov-2-variants-of-concern-variant-risk-assessments&data=04%7C01%7Cvicki.chalker%40phe.gov.uk%7C042f2e132ba94406b83508d916db481b%7Cee4e14994a354b2ead475f3cf9de8666%7C0%7C0%7C637565953576238499%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0&sdata=C%2BHmtKoJMLlkdLRrpRoGwyNURt7vq4Nr3VIcCEQSzb8%3D&reserved=0
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports

may impact variant counts in figures and tables for this limited period. The unusable
samples were from locations distributed around the UK and the proportions of different
variants by region should be correct. In addition, the genotyping results means that this
has limited impact in the interpretation of the overall data.

Published information on variants

The collection page gives content on variants, including prior technical briefings.
Definitions for variants of concern, variants under investigation and signals in
monitoring are detailed in technical briefing 8. Data on variants not detailed here is
published in the variant data update. Variant risk assessments are available in prior
technical briefings. A repository containing the up-to-date genomic definitions for all
variants of concern (VOC) and variants under investigation (VUI) as curated by
Public Health England was created on 5 March 2021. The repository can be
accessed on GitHub.

WHO nomenclature from 31 May 2021 is incorporated. A table incorporating WHO
and UK designations and Pango lineages is provided (Table 1); thereafter variants
are referred to using their WHO designation where this exists, and the UK
designation where it does not.

Technical briefings from 15 onwards include variant diagnoses made both by whole-
genome sequencing and by a genotyping PCR test, including the categorisation of
confirmed and probable variant results and a rules-based decision algorithm (RBDA) to
identify variant and mutation (VAM) profiles from genotype assay mutation profiles.
Genotyping is used to identify variants Alpha, Beta, Delta and Gamma,; targets were
updated in mid-May 2021 to prioritise accurate identification of Delta over Alpha.
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Part 1: Surveillance overview

Variants under surveillance

Table 1 shows the current variants of concern (VOC) and variants under investigation
(VUI). Figure 1 shows the proportion of cases sequenced over time. Summary
epidemiology on each variant is shown in Table 2, case numbers are also updated online.
Tables 2, 3 and 4 show hospitalisation and death data. Figure 2 shows cumulative cases
of variants over time.

Table 1. Variant lineage and designation as of 21 June 2021 (provisionally extinct

variants removed)

World Health Lineage Designation Status

Organization

nomenclature

as of 21 June

2021

Alpha B.1.1.7 VOC-20DEC-01 VOC

Beta B.1.351 VOC-20DEC-02 VOC

Gamma P.1 VOC-21JAN-02 VOC

Delta :nldi\l\ZZZ AY.1 VOC-21APR-02 VOC

Zeta P.2 VUI-21JAN-01 VUI

Eta B.1.525 VUI-21FEB-03 VUI
B.1.1.318 VUI-21FEB-04 VUI

Theta P.3 VUI-21MAR-02 VUI

Kappa B.1.617.1 VUI-21APR-01 VUI
B.1.617.3 VUI-21APR-03 VUI
AV.1 VUI-21MAY-01 VUI
C.36.3 VUI-21MAY-02 VUI

Lambdan C.37 VUI-21JUN-01 VUI
B.1.1.7 with VOC-21FEB-02 *Monitoring
E484K

Epsilon B.1.427/B.1.429 Monitoring



https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers/variants-distribution-of-cases-data

World Health Lineage Designation Status
Organization
nomenclature
as of 21 June
2021
B.1.1.7 with Monitoring
S494P
A.27 Monitoring
lota B.1.526 Monitoring
B.1.1.7 with Monitoring
Q677H
B.1.620 Monitoring
B.1.214.2 Monitoring
R.1 Monitoring
B.1.621 Monitoring
B.1 with Monitoring
214insQAS
AT.1 Monitoring
Lineage A with Monitoring
R346K, T478R
and E484K
Delta like variant Monitoring
with E484A
P.1 + N501T and Monitoring
E484Q

*VOC-21FEB-02 (B.1.1.7 with E484K). This specific clade of B.1.1.7 with E484K has not been detected in
England since 1 March 2021. There is apparent transmission outside the UK based on international
sequence data. It is no longer included in the data update but monitoring of international data continues.

"Designated as Variant of Interest by WHO, 14 June 2021 and as a variant under investigation by Public
Health England on the 23 June 2021.



Sequencing coverage

Figure 1. Coverage of sequencing: percentage of SARS -CoV-2 cases sequenced over time as of 21 June 2021 (including
genotyping data) . (Find accessible data used in this graph in underlying data)
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70000 L 100
L 90
600001
L 80
o
1)
o
500001 70 8
-
o e
= ®
©
S F60 v
£ 40000 e
© [<
(=] @
£ F50 3
° a
<. 30000 S
© 40 g
i ]
~ <
®
20000 r30 8
s
L 20
10000 |
. 10
~ - - -
0 Lo
Oct 2020 Nov 2020 Dec 2020 Jan 2021 Feb 2021 Mar 2021 Apr 2021 May 2021 Jun 2021 Jul 2021

Specimen date

= 7-day rolling average of total cases = Percentage sequenced Percentage sequenced or genotyped

Data extract from 21 June 2021; data from 01 October 2020 to 20 June 2021.
Grey shading was applied to the previous 14 days to account for reporting delays in sequencing data.
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VOC and VUI case numbers, proportion, deaths and case fatality rate

Table 2 shows the number of cases and deaths associated with each variant of concern and variant under investigation, and the
proportion of total sequenced cases accounted for by each variant. Table 3 and 4 show the number of cases known to be infected with
variants of concern or variants under investigation who visited an NHS Emergency Department, the number who were admitted, and the
number who died in any setting (note data is shown from 1 February 2021 onwards to enable comparison). Figure 2 shows the
cumulative number of cases per variant indexed by days since first report.

Table 2. Number of confirmed (sequencing ) and probable (genotyping) cases by vari ant as of 21 June 2021

Variant Confirmed Probable Total Case Deaths Case fatality Cases Deaths Case Fatality
(sequencing) | (genotyping) case |proportion* with 28 among among those
case number case number day those with with 28 day

number * follow 28 day follow up
up follow up
Alpha 219,570 5,515 225,085 70.3% 4,262 | 1.9% (1.8 - 2.0%) | 219,948 4,259 | 1.9% (1.9 - 2.0%)
Beta 892 54 946 0.3% 13| 1.4% (0.7 - 2.3%) 874 13| 1.5% (0.8 - 2.5%)
Delta 50,283 41,773 92,056 28.8% 117 | 0.1% (0.1 - 0.2%) 11,250 32| 0.3% (0.2 - 0.4%)
Eta 442 0 442 0.1% 12 | 2.7% (1.4 - 4.7%) 431 12 | 2.8% (1.4 - 4.8%)
Gamma 180 45 225 0.1% 0 | 0.0% (0.0 - 1.6%) 161 0 | 0.0% (0.0 - 2.3%)
Kappa 439 0 439 0.1% 1| 0.2% (0.0 - 1.3%) 420 1] 0.2% (0.0 - 1.3%)
0.0% (0.0 - 0.0% (0.0 -
Thet 7 7 0%
eta 0 0.0% 0| 41.00) > 01 52.20)




Variant Confirmed Probable Total Case Deaths Case fatality Cases Deaths Case Fatality
(sequencing) | (genotyping) case |proportion* with 28 among among those
case number case number day those with with 28 day

number * follow 28 day follow up
up follow up
0.0% (0.0 - 0.0% (0.0 -
VUI-21APR- 1 1 0% 1
U 03 3 0 3 0.0% 0 24.7%) 3 0 24.7%)

VUI-21FEB-04 279 0 279 0.1% 1{0.4% (0.0 - 2.0%) 246 1{0.4% (0.0 - 2.2%)
VUI-21MAY-01 177 0 177 0.1% 1| 0.6% (0.0 - 3.1%) 135 1| 0.7% (0.0 - 4.1%)
VUI-21MAY-02 133 0 133 0.0% 0 | 0.0% (0.0 - 2.7%) 117 0 | 0.0% (0.0 - 3.1%)
Zeta 54 0 54 0.0% 1| 1.9% (0.0 - 9.9%) 53 1]1.9% (0.0 - 10.1%)

*Genotyping is used to identify variants Alpha, Beta, Delta and Gamma; targets were updated in mid-May 2021 to prioritise accurate identification of Delta over
Alpha.



Table 3. Attendance to emergency care and deaths among

1 February 2021 to 21 June 2021

all (sequencing and genotyping)

COVID-19 cases in England,

Variant Age Cases Cases with | Cases with an | Cases with an Cases where Cases where Deaths
group | Sincel | specimen A&E visit8 A&E visit§ presentation to presentation to
(years) Feb date in past (excluding (including A&E resulted in A&E resulted in
28 days cases with the | cases with the overnight overni ght
same same inpatient inpatient
specimen and | specimen and admission8 admission8
attendance attendance (excluding cases (including cases
dat es) dates) with the same with the same
specimen and specimen and
admi ssi on|admission dates)
n % n % n % n % n % n %
Alpha <50 117,263 | 4,224| 3.6| 4,888 4.2 5,731 49| 1,224 1.0| 1,676 1.4 66 0.1
050 32,289 453 1.4 3,127 9.7 4 592 14.2| 1,721 5.3 2,792 86| 1,551 4.8
Beta <50 575 45 7.8 21 3.7 23 4.0 5 0.9 8 1.4 1 0.2
050 165 11| 6.7 17 10.3 25| 15.2 7 4.2 15 9.1 7 4.2
Delta <50 82,458 71,311 | 86.5| 2,013 2.4 2,728 33 564 0.7 902 1.1 8 0.0
050 9,571 | 8,025| 83.8 393 4.1 732 7.6 181 1.9 418 4.4 109 1.1
Eta <50 272 6| 2.2 11 4.0 13 4.8 5 1.8 6 2.2 0 0.0
050 116 -1 0.0 4 3.4 7 6.0 1 0.9 3 2.6 6 5.2
Gamma <50 207 58| 28.0 3.4 7 3.4 1 0.5 1 0.5 0 0.0
050 18 16.7 1 5.6 1 5.6 - 0.0 - 0.0 0 0.0
Kappa <50 377 2.4 10 2.7 11 2.9 1 0.3 2 0.5 0 0.0
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Variant Age Cases | Caseswith | Cases with an | Cases with an Cases where Cases where Deaths
group | Since 1l | specimen A&E visit§ A&E visit§ presentation to presentation to
(years) Feb date in past (excluding (including A&E resulted in A&E resulted in
28 days cases with the | cases with the overnight overni ght
same same inpatient inpatient
specimen and | specimen and admission8 admission8
attendance attendance (excluding cases (including cases
dat es) dates) with the same with the same
specimen and specimen and
admi s si on|admission dates)
n % n % n % n % n % n %
050 62 4| 6.5 5 8.1 5 8.1 2 3.2 2 3.2 1 1.6
Theta <50 4 -| 0.0 1| 25.0 1| 25.0 - 0.0 - 0.0 0 0.0
050 -| 0.0 - 0.0 - 0.0 - 0.0 - 0.0 0 0.0
VUI- <50 11 -1 0.0 - 0.0 - 0.0 - 0.0 - 0.0 0 0.0
21APR-03 050 2 -1 0.0 - 0.0 - 0.0 - 0.0 - 0.0 0 0.0
VUI- <50 221 27| 12.2 6 2.7 9 4.1 1 0.5 2 0.9 0 0.0
21FEB-04 050 51 2| 3.9 1 2.0 2 3.9 - 0.0 1 2.0 1 2.0
VUI- <50 154 34| 221 1 0.6 2 1.3 - 0.0 1 0.6 0 0.0
2IMAY-01 557 23 6| 26.1 -| 0.0 -1 0.0 - 0.0 - 0.0 1 4.3
VUI- <50 102 12| 11.8 8 7.8 9 8.8 2 2.0 3 2.9 0 0.0
2IMAY-02 050 31 1| 3.2 - 0.0 - 0.0 - 0.0 - 0.0 0 0.0
Zeta <50 16 -1 0.0 - 0.0 - 0.0 - 0.0 - 0.0 0 0.0
050 8 -| 0.0 1| 125 1| 125 1 12.5 1 12.5 0 0.0
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Data sources: Emergency care attendance and admissions from Emergency Care Dataset (ECDS), deaths from PHE daily death data series (deaths within 28
days). NHS trusts are required to submit emergency care attendances by the 215 of each month. As a result, the number of cases with attendances may show
substantial increases in technical briefs prepared after the monthly cut-off, compared with other briefs from the same month.

¥ Cases without specimen dates and unlinked sequences (sequenced samples that could not be matched to individuals) are excluded from this table.

* Cases are assessed for any Emergency Care attendance within 28 days of their positive specimen date. Cases still undergoing within 28-day period may have an
emergency care attendance reported at a later date.

§ At least 1 attendance or admission within 28 days of positive specimen date
y Cases where specimen date is the same as date of Emer ge metgstingm healthcare settitigs ar e e x c |

whose primary cause of attendance is not COVID-19. This underestimates the number of individuals in hospital with COVID-19 but only includes those who tested
positive prior to the day of their Emergency Care visit. Some of the cases detected on the day of admission may have attended for a diagnosis unrelated to COVID-

19.
" Total deaths in any setting (regardless of hospitalisation status) within 28 days of positive specimen date.
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Table 4. Attendance to emergency care and deaths by vaccination status am
genotyping) including all confirmed Delta cases

ong Delta confirmed cases (sequencing and
in England, 1 February 2021 to 21 June 2021

Age Total Cases with Unlinked | <21days | 02 1 d| Received | Unvaccinated
group specimen post post 2 doses
(years) date in past dose 1 dose 1
28 days

Delta cases All cases | 92,029 79,336 11,015 6,242 13,715 7,235 53,822

<50 82,458 71,311 9,892 6,154 9,850 3,689 52,846

>50 9,571 8,025 1,123 88 3,865 3,546 976
Cases with an emergency care visit§ All cases | 2,406 N/A 33 186 426 190 1,571
(excluding cases with the same <50 2,013 N/A 25 183 259 68 1,478
specimen and atten

>50 393 N/A 8 3 167 122 93
Cases with an emergency care visit§ All cases | 3,460 N/A 51 249 564 348 2,248
(including cases with the same <50 2,728 N/A 40 238 321 94 2,035
specimen and attendance dates)

>50 732 N/A 11 11 243 254 213
Cases where presentation to All cases 745 N/A 11 55 115 80 484
emergency care resulted in overnight <50 564 N/A 3 52 55 17 432
inpatient admission§ (excluding cases
with the same specimen and >50 181 N/A 3 3 60 63 52
attendance dates)y
Cases where presentation to All cases | 1,320 N/A 22 88 189 190 831
emergency care resulted in overnight <50 902 N/A 16 79 85 27 695
inpatient admission§ (including cases

>50 418 N/A 6 9 104 163 136
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Age Total Cases with Unlinked | <21 days | 02 1 d| Received | Unvaccinated
group specimen post post 2 doses
(years) date in past dose 1 dose 1
28 days
with the same specimen and
attendance dates)
Deaths within 28 days of positive Total 117 N/A 3 1 19 50 44
specimen date <50 ) N/A - - 2 - 6
>50 109 N/A 3 1 17 50 38

Data sources: Emergency care attendance and admissions from Emergency Care Dataset (ECDS), deaths from PHE daily death data series (deaths within 28 days)
¥ Cases without specimen dates and unlinked sequences (sequenced samples that could not be matched to individuals) are excluded from this table.

* Cases are assessed for any Emergency Care attendance within 28 days of their positive specimen date. Cases still undergoing within 28-day period may have an
emergency care attendance reported at a later date.

§ At least 1 attendance or admission within 28 days of positive specimen date

y Cases where speci men dBEnegenty<€ard visitareexcloded talelp rkraoveecases picked up via routine testing in healthcare settings
whose primary cause of attendance is not COVID-19. This underestimates the number of individuals in hospital with COVID-19 but only includes those who tested
positive prior to the day of their Emergency Care visit. Some of the cases detected on the day of admission may have attended for a diagnosis unrelated to COVID-
19.

A Total deaths in any setting (regardless of hospitalisation status) within 28 days of positive specimen date.
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Figure 2. Cumulative cases in England of variants indexed by days since the fifth reported, data as of 21 June 2021
(Find accessible data used in this graph in underlying data). Figure 2 demonstrates the rapid growth of Delta cases since its first
detection relative to other variants.
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Variant prevalence

The prevalence of different variants amongst all sequenced cases is presented in Figures
3 and 4, split by region in Figures 5 and 6 and by travel status in Figures 7 and 8.
Technical briefings from 15 onwards include variant diagnoses made both by whole-
genome sequencing and by a genotyping PCR test, including the categorisation of
confirmed and probable variant results and a rules-based decision algorithm (RBDA) to
identify variant and mutation (VAM) profiles from genotype assay mutation profiles.
Genotyping is used to identify variants Alpha, Beta, Delta and Gamma,; targets were
updated in mid-May 2021 to prioritise accurate identification of Delta over Alpha.
Genotyping allows shorter turnaround time (12-24h after initial confirmation of COVID-19)
for a probable variant result. The initial panel of targets began trials in March 2021, using
single nucleotide polymorphisms (SNPs): N501Y, E484K, K417N and K417T. Results
have been reported and used for public health action since 29 March 2021. On 11 May
2021, after rapid validation of targets to allow identification of Delta variant, P681R was
introduced in the panel to replace N501Y. Genotyping results have now been fully
integrated into the Variant data reports and analyses. The changes in the use of
genotyping over time should be considered when interpreting the prevalence incorporating
genotypes. The d@®therdcategory in Figure 3 to 8 includes genomes where the quality is
insufficient to determine variant status and genomes that do not meet the current definition
for any designated variant under investigation or variant of concern. The total dataset used
for this assessment includes enhanced testing and sequencing from individuals who have
travelled, and surge testing and sequencing in outbreak areas. Sequencing numbers and
coverage fall in the last week shown due partly to sequencing lag time, and new
sequences are still being produced relating to sample dates in that week. The
supplementary data for figures are available.

Delta variant accounted for approximately 95% of sequenced and 92% genotyped
cases from 7 to 21 June 2021.
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SARS-CoV-2 variants of concern and variants under investigation

Figure 3. Variant prevalence for all England available genotyped cases from 1 February 2021 as of 21 June 2021 (excluding 1
case where the specimen date was unknown). (Find accessible data used in this graph in underlying data).
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SARS-CoV-2 variants of concern and variants under investigation

Figure 4. Variant prevalence for all England available = sequenced cases from 1 February 2021 as of 21 June 2021 (excluding 1
case where the specimen date was unknown). (Find accessible data used in this graph in underlying data).
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Figure 5. Variant prevalence from 1 February 2021 as of 21 June 2021 by region for all genotyped cases in England (excluding
282 cases where the region or specimen date were unknown). (Find accessible data used in this graph in underlying data).
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Figure 6. Variant prevalence from 1 February 2021 as of 21 June 2021 by region for all sequenced cases in England (excluding
282 cases where the region or specimen date were unknown). (Find accessible data used in this graph in underlying data).
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