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2. LAY SUMMARY
The ©VID19 pandemidias had, and continues tmawe, a profound impactcross the UK. This study
aims to find out how many peopkre still gettinghe infection and how mangre likely to have had the
infection, even i f they havlainis particulalpimpodaat@as mote peadle starh et i 1
getting vaccinated against COVID. Although the vaccine works very well, it is not 100% protective, and
it is necessaryo monitor how well it works inhe realworld.

One way to find out whether a person has an infection is to directly look for the microbe imtssr

and throat The main test uedto diagnoseCOVIBI9u s es a swab taken from s ome
throat. Oncean individual hasecovered fom the infection the viruscannot be found anjonger. One

waythe body fights infections lik€EOVIBEL9is by producing small particlésthe blood called

“anti bodi e3swkeks fothe badyatdk neake e@ough of these antiboditsfight the infection.

Butonce a person recoverthey still stay inthe blood at low leveland give some protection against

future infection Getting vaccinated against COMI®is another way that people can get antibodies that

can protect them agast getting COVIR9. So sientists try to measure levets both the virus and

these antibodiego work out who hasCOVIEL9 now (with or without symptoms) and who has had it in

the past or has developed antibodies against it after getting vaccinated

Inthis study we want tdind out how many people of different ages across the UK GO&IEL9 over
time, particularly as people start going back to work or schaotl as more and more people get
vaccinatedand how many havead COVIEL9in the pastWe b this by testing for the virus in the nose
and throat of people antty measuring levels of antibody in the blood. We also want to find out how
many people hav€OVIB19 with symptoms or withouknowing they have the infectiobecause they
don’ t hympt@ans.aMe wantsto do this in a group péoplethat reflectsthe population of the UK
—so a range of ages and places where people We willaskeveryone aged 2 years or oldereach
randomly selectedhousehold tohave a nose and throat swasndfor those aged 12 years and older to
answer a few short questions at a home visit undertaken by a trained indi\(jolrants/carers will
answer for younger childrenThose aged 12 years and older can take their own swabs using self
swabbing kits, and pants/carers will use the same kits to take swabs from their children aged 2
years. This is to reduce the risk to the studyrkers We will askadultsaged 16 years or oldérom a
randomly selected subseif theseenrolledhouseholdgo alsogive a samle of blood At the start of the
study, hiswastakenfrom a veinby a trained nursgphlebotomist or healthcare assistatiut nowwe

are moving toward# beingtakenby a fingerpricloy the participant themselveso thatall visits can
happen withoutstudy workers and participants needing to come into close contact (&fm¢re an

adult in the household is already gig blood, fromSeptember2021 we will also ask children and young
people aged-15 years whether they would be happy to give a sampladadd (plus those aged-3

years in an initial piloin October 202Dnly). We willtake swabs from all householdshetheranyone is
reporting symptoms or notAt the start of the study, @did not take blood froma vein fromanyone in a
household wheresomeone hd symptoms compatible witiCOVIBEL9 infection, orwas currently sel
isolating or shielding, to make sure that studlgrkersstay at least 2m away from them at all timé¢ow
study staffwill be able tomaintain recommended distancira all stud visits soblood can be collected
by fingerprick at every visit, includinghouseholds where anyone has symptoms or is currently
isolating/shieldingThe choice of a minimum of 2m is to reduce risk as much as possible, based on the
fact that prevalencenay increase again over the coming months and in practice, transmission risk is
directly related to actual distance rather than suddenly changing at 1m or 2m, with the choice of
thresholds for other activities based on pragmatic as well as scientififigabns.The trainedstudy
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workerswill use all the recommended precautions to protéoemselves an@éveryone in the household
from getting the virus.

We will ask peoplevho have this first home visithether they would be happy to have the sakiad o
visit andnose and throat swabepeatedly everyweekfor the first month(swab and questionnaire only,
no blood draw)andthen everymonth from their first visituntil the study endgincluding monthly blood
draws for those with blood taken origindllyrhis is to find out howates of infection andmmunity
change over time in individual people, and whether they can get the virus agior without having
symptoms.

In April 2020, we began by inviting 20,000 households to particyatean assumé 50% optin rate,

and a target enrolment of 10,000 households (2,500 per week over around one month). Around 2,000 of
these households (500 per week) were asked to give blafidr this, in Phase llevinvited new grous

of around 5000 household#é Endand, around 500 households in Wales and around 500 households in
Northern Irelandapproximately everyeek targeting recruitment of aroun&,500, 250 and 25Gew
householdper weekrespectively (total 3,000 households per week; assuming 50% consent rate
numbers approached will be increased if consent rate is lower to achieve the target enrplifedate

a mean of 2.1 individuals have been recruited per householdrder to achieve a cohort of ~150,000
individuals sampled at least once a fortnigigm October 202®nwardswhen the winter season of
respiratory infections starts, and monitoring for
the end ofJuly we scaléthis up to inviting new groups of around 18,000 households in Englandnar
1,800households in Walesip to 1,800 households in Northern Irelarahd around 4,500 households in
Scotlandapproximately every week, targeting recruitment of around 9,000, 8pto 900, and 2,250

new households per week respectively (taabund13,000 households per week; assuming 50%
consent rate; numbers approached will be increased if consent rate is lower to achieve the target
enrolmeny. Ultimately the swabtargetis to achieve~150,000 individualsvith swabtest resultsat

least every forhight from October2020 onwardsn England, 9,000 in Wales~5,000 in Northern
Irelandand ~15,000 in Scotland (~179,000 total across the (dK3olutenumbers reflecting theelative
size of the underlying populatiohsTo January 2021ve approacked 10-20%of invited household$o

also give a sample of blooidhis is to find out how the number of people infected at any one time, the
levels of immunity taCOVIELY, and the rates of infection with and without symptoms, are changing
across the countrnyf-romFebruary 2021, we ask a representative sample of those already recruited to
the study but only giving swabs to also give blood at their monthly visitsfaareveryone giving blood
samplego stay in the study until April 202Zheblood target is to ahieve up to ~12%00 adults 16

years and oldemwith blood test resultsevery month in England, and up to ~7,5001,500 and ~1500

per month in Wales, Northern Ireland and Scotland (~150,000 in total across the(atisplute

numbers reflecting theelative size of the underlying population3 his is to monitor how vaccination
affects immunity at both the population and the individual levr those age@-15 years, the target is

to achieve~3,600 blood test results fronolder children/adolescents evemonth.

From April 2021 onwards, we willaintain the targets foboth swab results per fortnight and blood
results per month abovérough to April 2022 by

9 inviting everyone who is currently active in the study to remain on monthly fellpwisits until
April 2022 (additional consent)
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9 inviting additional households who are only giving swabs at their monthly visits to additionally
give blood by fingerprick at these visits until April 2022 (additional consent)

9 until January 2022ontinuingto enrolnew howseholdsinto the studyand have followup visits
up until April 2022n order toreplace participantsvho stop followup orsupplement current
numbers in order to maintain targets despite possible missed visits

This information will help scientists and the government work out how to manage the pandemic better
moving forwards and protect thieealth systenfrom being overwhelmed.
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3. SYNOPSIS

Study Title

Incidence ofCOVIBL9 (SARE0V2) infection and prevalence of immunity
to COVIEL9 SAREC0V2) in the UK general population as assessed thro
repeated crossectional household surveys with additiosarialsampling
andlongitudinalfollow-up

Internal ref. no/ short
title

COVIBL9 Infection Sirvey

Study registration

ISRCTN21086382

Sponsor

University of Oxfordoint Research Office
Boundary Brook House

Churchill Drive, Headington,

Oxford OX3 7GB

Funder

Department of Health and Social Céiendingthe survey in England,
Wales Northern Irelandand Scotlandas agreed with the Treasyry

The Welsh Governmenintkind contributior)

TheDepartment of Health on behalf of tiéorthern IrelandGovenment
(in-kind contribution

The Scottish Government {kind contribution)

TheNorthern Ireland Statistics and Research Agenekifid contribution)
Office for National Statistics ¢kind contribution)

University of Oxford (ikind contribution through the Biomedical Researc
Centre and the Health Protection Research Unit)

Study [@sign

Repeated crossectionalsurveys of representative households across the
UK, with nestedgerial samplingf a subset of participantgroviding
additional optional consent for this

Study Participants

Adults adolescents and childreaged? years or dder, in households who
haveeither participated in Office for National Statisti&NS or Northern

Ireland Statistics and Research AgelisySRA3urveysor in households thal
have been randomly selected from databases of addresses

Sample Size

Phase | will start wit20,000 households Englandeing approachedor
the initial crosssectional surveand approximately 10,000ouseholds
being recruited over approximatetyne month (around 2,500 per weeldl|
consenting/assenting adults, adolesitg and children aged 2 years and
older within each enrolled household will be recruited (approximately
21, 000 individuals from approximately 10,000 households).

In Phase Nve will start by approachingpproximately 5,00Giew
householdsn England, aroud 500 households in Wales and around 500
households in Northern Irelarapproximately everyveekin new cross
sectional surveydargeting enrolment of around 2,50@50 and 250 new
households per week respectively (total ~3,000 households per
week/~12,0@ households per month; assuming 50% consent r&tejn
the end ofJuly we will scale this up to inviting new groups of around 18,
households in England, aroungB@0households in Walesip to 1,800
households in Northern Irelarahd around 4,500 hoeholds in Scotland
approximately every week, targeting recruitment of around 9,000, 900
to 900, and 2,25Mew households per week respectively (tcaabund
13,000 households per weekyheswab targetis to achieve a cohort of
~150,000 individualproviding swab test resultsit least once a fortnight
from October 20200nwardsin England, 9,000 in Wales~5,000 in
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Northern Irelandand ~15,000 in Scotland (total 9000 across the UK)
(absolute numbers reflecting the relative size of the underlying
populations) Numbers approached will be increased if the consent rate
lower to achieve the target enrolment.

In total, to achieve thisto 12 April 2021 werecruited 371,996 individuals
from 182,007 households in England, plus 23,461 individuals o857
households in Wales, 12,687 individuals from 6,311 households in Nort
Ireland and 32,206 individuals from 17,936 households in Scotland

To January 2021, between-P0% of those recruited also proeidblood
samples as well as swab samples, \liln remainder giving swabs only.
From February 2021, we aska representative sample of those already
recruited to the study but only giving swabs to also give blood at their
monthly visits, andor everyone givig bloodto stay in the study until April
2022.Theblood target is to achieve up to ~12500 adults 16 years and
older with blood test resultsevery month in England, and up to ~7,500,
~4,500 and ~12400 per month in Wales, Northern Ireland and Scotland
(~150,000 in total across the UKjrough to April 2022(absolutenumbers
reflecting therelative size of the underlying populationgvhere an adult in
the household is already giving blood, from September 2021 we will als
children and young people ag&dl5 years whether they would be happy
give a sample of bloofb-7 years in an initial pilah October 202Dbnly). For
those aged-15 years, the target is to achiev8,600blood test results
from older children/adolescents every month.

From April 2021 onwards, we will continuert@mintainthe targets forboth
swab results per fortnight and blood results per month above through to
April 2022 by

9 inviting everyone who is currently active in the study to remain o
monthly followup visits until April 2022 (additional consent)

9 inviting additional households who are only giving swabs at their
monthly visits to additionally give blood by fingerprick at these vi
until April 2022 (additional consent)

91 until January 202Znrollingnew householdito the studyand
have followup visits up untiApril 2022in order toreplace
participants who stop followup orsupplement current numbers in
order to maintain targets despite possiblassed visits

Planned Study Period

Depending on the consent/assent provided by eanhvidual participant
their involvement may be

9 for one home visit only (crossectional survey)

9 for five home visits ¢rosssectional survey theoptionalto repeat
visitseveryweekfor the nextmonth)

9 for at least6 home visitsgrosssectional survey theoptionalto
repeatvidts every week fothe nextmonth and then monthly
through to April 2022

All participantsvould have followup throughavailableroutine electronic
health recorddor up to 15yearsfrom their final study visito assess use of
healthcare results from ests for COVH29 infectiondonewithin the NHS
and equivalent bodies in Devolved Administratigasd mortality Consent
for this electronic followup is required to join the study.

The totalstudy duration i$3.25 years (.75 year recruitmentof participants
(see below) serial samplingpr recruited participansto April 2022) one
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yearadditionalfollow-up after the end of serial samplirthrough existing
electronic record$rom the finalserial sampling timepoifplus 3 months
closeout

Planned Recruitment
period

24 April 2020 ta31 January2022 (1.75 years)

Planned study duration

24 April 2020 t81 July2038(3.25 yearst+ 15 years data linkaye

Objectives and Endpoints

See Section 6 below.

Intervention(s)and
Comparator

Not applicable, norinterventional study
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4. ABBREVIATIONS

A&E Accident and Emergency

Cl Chief Investigator

CT Cycle threshold

DHSC Department of Health and Social Care

eCRF ElectronicCase Report Form

GCP Good Clinical Practice

HCP Healthcareprofessional

HRA Health Research Authority

HSC Health and Social Care (Northern Ireland)
MHRA Medicines and Healthcare Products Research Agency
NHS National Health Service

NISRA Northern Ireland Statistics and Research Agency
ONS Office for Nationabtatistics

PPE Personal protective equipment

REC Research EthigSommittee

RGEA Research Governance, Ethics and Assurance University of Oxford
RNA Ribonucleic acid

RFPCR Reverse transcriptase polymerase chain reaction
SGSS Second GeneratioBurveillance System

SOP Standard Operating Procedure

UKHSA UK Health Security Agency

WHO World Health Organisation

Note: All references to the NHS in tipsotocol also includeNHS Waleghe Health and Social Care (HSC)
in Northern Irelandand NHS®tland
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5. BACKGROUND ANDRANALE
The first cases of infection with a novel coronavirus, subsequently designateeC8AMR Ecommonly
called COVIR29), emerged in Wuhan, China on 31st December Z@6spite intensive containment
efforts, there was rapid international spread abg 17 April 2020SARSCoV,2 had caused oveZ million
confirmed infections and40,000 reported deaths globalRA globalpandemic was declared by the
World Health Organisation (WHO) on 12th March 2820.

Containment efforts have reli eaddbwneagyvimeyasarr epo g wl ¢
population movement and reduce individual contattdn order to develop public health strategies for
exit from lockdown, there is an urgent need for scalp of diagnostic testing, in parallel with collection
of robust data that describe recent and past SARS2 exposure at an individual and population level.

In most settings, laboratory diagnosis of infection hasrbbased on reaime reverse transcriptase
polymerase chain reactiofiRlFPCR Diagnostic RIPCR typically targets the virddonucleic acidRNA-
dependent RNA polymerase (RARp) or nucleocapsid (N) genes using swabs collected from the upper
respiratorytract (nose and throat}.” However, the requirement for specialist equipment, skilled
laboratory staff, and PCR reagents besated bottlenecks. Clinical care and public health containment
efforts are thus impeded by diagnostic delays even for clinically unwell patient$dhdr limited by a
lack of wider testing including both mass screening, and specifierisighyroupgcontacts of confirmed
cases, and healthcare workers and their famili€syther the numbers who are asymptomatically
infected are currently completely unknowRoor populatiodevel data adds uncertainty to dynamic
models that inform planning of lockdowsstrictions (as exemplified by experiesca other countried.
Furthermore, even when available,-RTR from upper respiratory tract swabs may be falsegjative,
due to quality or timing of collection; viral titres in upper respiratory tract secretions peak in the first
week of symptoms,but may have declined below the limit of detection in patients who present with
symptoms beyond this time fram€In individuals who have been infected and recoveredPRR
provides no information about prior exposure or immunity.

For these reasons, attention has turned to the potential for antibtdjing to providedata to support
individual or populatioHevel release from loecown and inform mathematical models to predict the
future trajectory of thepandemic, as well as supporting diagnosis of individuals with a clinical COVID
syndrome In contrast to RIPCR, asays that reliably detect antibody responses specific to SIRR
could contribute to diagnosis of both acute infection (via rises in IgM and 1gG levels) and identify those
who have been exposed and recovered with or without symptoms (via persisting R&)eptor
mediated viral entry to the host cell occurs as a result of the interaction betweenrtiogi@ and highly
conserved trimeric SARS\2 spike (S) glycoprotein and the ACE2 cell recépibinis S protein is the
primary target of specific neutralising antibodies, and serology assays forGARSherefore typically
seek to idenfly these antibodiessgeFigure 1in 3. Within this study we plan to usanantibody assay
for the anti-spikelgG immunoglobiin all participants with blood draws; we will also assaytralising
antibodies directlyin a subsetf participants with blood drawd-rom February 2021, we will combine
this antispike assay with an aAl (nucleocapsid) assay to try to distinguish between those with
immunity due to natural infection (expected to be afftiand antN positive) and vaccination (expected
to be antiS positive, antN negative because the vaccines produce antibodies to spikg. on

"with grateful thanks to Dr Philippa Matthews and Dr David Eyre for most of the introductory text.
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In this study, we aim taddress crucial unknowns regarding the extent of transmissioroagding rates

of infectionin the UKWe will use a repeated crossectional survey desigin Phase, ive willinvite
approximately 5)00 householdérom Englad to participateevery weelwith an assumed 50% o4t

rate, and a target enrolment &,500 households, providing cohort of approximately10,000
populationrepresentative households the firstmonth. In Phasdl, we will start byrecruiting new

cohorts of approximatel2,500householdgper weekfrom Englandapproximatelyl0,000each month)
together with approximately 250 households per week from Wales and 250 households per week from
Northern Ireland (each approximately 1,000 each monthaltbhouseholds across all regions
approximately 3,000 per week and 12,000 per momth¢stimatethe proportion of the population that

are currently infected with SARSV2, symptomatically and asymptomaticallyased on diagnostic RT
PCR performed on aBe and throat swab collected by the participant (ssiabbing) or by a

parent/carer from participants aged-P1 years, and setleported symptomsNumbers approached will

be increased ifhe consent rate is lower to achieve the target enrolmdntapprocimately300-600
enrolledhouseholdper week (1,20-2,400householdper month 10-20% including 106200

households per month from each of Wales and Northern Irélaadrained healthcare professional

(HCP) will also collegenousbloodto estimatesemprevalence usingntibodyassays, to quantify the
percentage of the adult population in the UK that has previously been infected withGA\RSThis

would substantially improve/decrease uncertainty of models that have been used to predict the effect of
school closures, social distancing, and other interventions aimed at reducing the spread of the virus.

However, in order to achieve a cohort of ~150,0@dividuals sampled at least once a fortnigyt
Englandrom October 202@nwardswhen the winter seasn of respiratory infections starts, and
monitoring for a possi bl e * s ¢heendaluly2d20weivilscdle i nf ect
this up to inviting new groups of around 18,000 households in England, arg8@@Hbuseholds in
Wales upto 1,800 households in Northern Irelarmhd around 4,500 households in Scotland
approximately every week, targeting recruitment of around 9,000, 8@to 900, and 2,25(ew
householdgper week respectively (totapproximatelyl3,000 households per weekssuming 50%
consent rate; numbers approached will be increased if consent rate is lower to achieve the target
enrolmeny. Ultimately the swabtargetis to achieve~150,000 individualsvith swab test resultsat
least every fortnightfrom October2020 onwadsin England, 9,000 in Wales~5,000 inNorthern
Irelandand ~15,000 in Scotland (total 9000 across the UKabsolutenumbers reflecting theelative
size of the underlying populatiopéseeTablel belowfor initial planned recruitmernt The same
proportions will be approached for blood draws.

However, additional critically important questions remain abomtvard transmission andianing

immunity in individuals who are positive, whether such individuals can {rdfeeted symptomatically or
asymptomaticallyand about incidence of new infectionimdividuals without prior exposure.
Incorporating nestedgerialsamplingof consentingndividuals can efficiently provide estimatestbése
outcomesin different subgroupswe will therefore alsserialsampleindividuals from these cross
sectional surveys who provide additional cons&n®, 3 and 4veeks(1 month)after their first
enrolmentvisit (counted as week Q)f further consent is provided, we will continue this samphng
months and every monththerafter for 12 monthsfrom their first home visito assess thisver the

longer term Infection (nose and throat swab) will lassesseat every visit and immunity (antibodies)
every month.n Phase | and Il to date, acceptance of additional visits has been very high and they are
therefore followup visits are also included in the target of 150,000 individuals sampled every foitmight
Emglandfrom October 202®nwards(and equivalently in Devolved Administrationgje will also
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approach anyone with a positive test for virus (i.e. new infection) in the study to undergo a blood draw
as quickly as possible after their positive test and taemonthly visits to contribute additional

information to analyses of how immunity after infection changes over tiwigere this does not lead to
targets for blood sampling being exceeded by >5% (which impacts the capacity of the laboratory to
conduct althe required tests)

However, in order to monitor the impact of vaccination on both immunity and infection, from February
2021, we will ask a representative sample of those already recruited to the study but only giving swabs
to also give blood at their monthly visits, afat everyone giving blood samplés stay in the study until
April 2022 (i.e. to have additional visits beyond their original 12 month study period). Blthadtially
either be taken through a venous blood draw as previously or through a capillary biawd d

(fingerprick) done by the participarfErom protocol v9.0, all blood draws will be capillary so that all visits
can be conducted without any contadtheblood target is to achieve up to ~12500 adults 16 years

and olderwith blood test resultseverymonth in England, and up to ~7,5004,500 and ~1500 per

month in Wales, Northern Ireland and Scotland (~150,000 in total across thethtfgligh to April 2022
(absolutenumbers reflecting theelative size of the underlying populatigngvhere an adultn the
household is already giving blodd,order to monitor the impact of immunity as well as infection in
younger individualdrom September 2021 we will also ask children and young people&g8d/ears
whether they would be happy to give a sampléfafod (5-7 years in an initial pildh October 2021

only). See Section 9.4.3 for rationale and detdilsr those age&-15 years, the target is to achieve

~3,600 blood test results fronolder children/adolescents every month.

In total, from 24 April 2020 tal2 April 2021, we recruiied 371,996 individuals from 182,007
households in England, plus 23,461 individuals from 11,957 households in Wales, 12,687 individuals
from 6,311 households in Northern Ireland and 32,206 individuals from 38,8ouseholds in Scotland

From April 2021 onwards, we will continuert@intain the targets foboth swab results per fortnight
and blood results per month above through to April 2022 by

1 inviting everyone who is currently active in the study to remaimmmthly followup visits until
April 2022 (additional consent)

9 inviting additional households who are only giving swabs at their monthly visits to additionally
give blood by fingerprick at these visits until April 2022 (additional consent)

1 until January @22, enrollingnew householdto the studyand have followup visits up until
April 2022in order toreplace participants who stop followp orsupplement current numbers in
order to maintain targets despite possible missed visits

The reason for followig already recruited participants for longer, rather than only recruiting new
participants, is the importance of assessing the duration of protection provided by vaccination and
previous infection against new infection. Power to do this is maximised bgdhkonger higher quality
survey followup, including SARS0V2 tests regardless of symptoms and antibody data, on the same
individuals, rather than recruiting large numbers of new participants whose-SARS history is
unknown or much less clearly donented (e.g. only symptomatic testing for current infection through
national testing programmes, and no prior antibody test data).

In addition, for planning the continuing response to the pandemic, it is essential to understand the
relationship betweersynmptomatic/asymptomatic infectionimmune statusand use of health resource
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within the NHSand with mortality In this study, we will therefore seek consent to link study regalts
NHS data foup to 15years after the last study visitor each participanto estimate the impacof
COVIEL9 on thedevelopment of future health conditions, and hence on MidS and future
requirements to availabledata fromthe UK Health Security Agencg) KH S A&ecand Generation
Surveillance System (SSand equivalent national test databases in WaNerthern Irelandand
Scotlando ensure that we have information on other tests for SARS?2, and to ON&nd relevant
national mortalitydata to estimate the impact on mortality

The goal is to obtairesults which can be generalised acraghe countries ithe UKandhelp manage
the pandemic moving forward.

Risks to participants will be minimised by the use of trained study narsgstherhealthcare
professionalsHICR) to take venousblood sanples(before protocol v9.Q)visits where blood is not being
drawnfrom a vein including all visits from protocol v9.0 onwardsdy be conducted by other trained
individuals to ensure HCP are not diverted from the NB¢Sore protocol v9.0,isits will ato be split into
two types, contact visits angon-contactvisits. Noncontact visits will be performednless azenous
blood draw is scheduled, arid households where anyone is currensymptomatic/self
isolating/shieldingdetailed definitions below)rom protocol v9.0, all visits will be n@aontact.Study
workerswill follow appropriate governmenguidance regardingersonalprotective equipment.
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6. OBJECTIVES ANDTCOME MEASURES

Objectives

Outcome Measures

Timepoint(s) of
evaluation of this
outcome measure

Primary Objective

To estimateprevalence of
symptomatic and asymptomatic
SARE0V2 infectionin the general
population and how this varies ove
time

Presence or absence of SARSB/2 virus
assayed frona nose and throat swab

Every calendaday
from the start of
the study,with
analysidased on
continuous time
andthe latest test
available in the
prior 2 weeks

Secondary Objectives

To estimate the incidence of new
symptomatic and asymptomatic
SARE0V2 infection inthe general
population and how this varies
over time

To estimatemmunity to
SARE0V2 in the general adult
population and how this varies ove
time, as reflected bgnti-S and anti
N immunoglobins

To estimate theassociation
between prevalence of
symptomatic and asymptomatic
infection in individual members of
households

To estimate the association
between immunity to SARS0\2
across individual members of
households

Presence of SARG®V2 virus in a nose
and throat swab, separately in previous
negative and previously positive
individuals {0 estimate reinfectionafter
clearing the virus)

Optical density readings fanti-S(spike)
and antiN(nucleocapsidigG from a
ELISA assay for SARS/2 antibodies
assayed from blod, categorised
according to predefined thresholdmsed
on pre-pandemic plasmas positive or
negative

Presence or absence of SARS/2 virus
assayed from nose and throat swabs
taken from different members of the
same household*

Concentrations and thresholds of IgG ta
SARS0V2 assayed from blood of
different members of the same
households*

Every calendaday
from the start of
the study based on
all serial sampds to
datein those
consenting to seria
sampling

Every calendaday
from the start of
the study,with
analysidased on
continuous time
andthe latest test
availablein the last
month

Each household
visit

Each household
visit
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Objectives

Outcome Measures

Timepoint(s) of
evaluation of this
outcome measure

ExploratoryObjectives

To assess howrevalence and
incidence of symptomatiand
asymptomatidnfection, andof
immunity to SARE0V2
(outcomes)varies by participant
characteristics, particularly age
geographical locatioand time but
also other characteristics tected
or linkedincluding vaccination and
cormorbidities or other chacteristic
from GP recordandfor prevalence
andincidence of symptomatic and
asymptomatic infection, how this
varies byimmunity to SARE0V2,
both natural and following
vaccination

Presence or absence of SARS/2 virus
assayed from a nose and throat swab

Presence of SARGDV2 virus in a nose
and throat swab, separately in previous
negative and previously positive
individualson nose and throat swal{to
estimate reinfectionafter clearing the
virus) as assessed by immunity
determined by IgG to SARDWV2
assayed from bloodand by vaccination
status and time from vaccination

Concentrations and thresholds @G
from an ELISA assay for SARS2
antibodiesassayed from blood

In individual cross
sectional surveys
repeatedat each
follow-up
timepointin those
consenting tcserial
sampling

To assess how immunity to
SARE0V2, and having had SARS
Co\L2 infection,affects future use
of NHS resourceslevelopment of
specificconditions,and mortality

Inpatient admissions, outpatient
attendances, A&E attendances,
consultations with &eneralPractitioner,
development of new conditions such as
diabetes, heart failure, dementia and
other conditions that could be related to
SAR&DOV-2 infectionas collected from
availableroutine electronic NHS health
records; overall mortality and cause of
death as collected from ONfd relevant
national mortality databases

Overtime

following each visit
and after SARS
Co\2 infection
compared wih not
being infected for
up to fifteen years

Tocompare immunity to
SARE0V2 in the general adult
population, as reflected by
neutralising antibodies and IgG

Concentration of neutralising antibodieg
to SAR€0V,2 assayed from blood,
categorisedaccording to predefined
thresholds* as positive or negative

Concentrations and thresholds ahti-S
and antiN IgG from an ELISA assay for
SAR&0V2 antibodiesassayed from
blood

Jecific study visits
where neutralising
antibody assays
performed
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Objectives

Outcome Measures

Timepoint(s) of
evaluation of this
outcome measure

To estimate the
COVvI D" and whet |
participant characteristics

Repeated and continued reporting of
specific symptoms over time from a first
positive swab test

Selfreported long COVID

Over time
following eacHirst
positive swab; at
crosssectional
visits

* estimated from statistical random effects models, see Sectibn 1
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7. STUDDESIGN
The overall study design is repeated cresstional surveys of representativ@useholdsacrosshe UK
identified either by one adult from the household having participateakiistingsurveys conducted by
ONSor the Northern Ireland Statistics and Research AgeififySRAand providing consent for future
contact regarding researatr by the household being randomly selecfiedim a commercially available
sourcesuch asAddressBase, which is maintained by the Ordnance Suoveguivalent databases
including in the Devolved Administratiar&his will ensure that the sample remains representative in
terms of the country througbut its duration and also facilitate proportionate increases where there is
evidence of increasing prevalence in Phase Il, as described below.

Alladults and adolescents aged 16 years and alintke household whare present in the household

at the enrolmentvisit andwilling and able tawonsent will be included in the studgs will aldolescents
andchildren aged 2 years amdder for whom a parent/carer is willing and able to consent to their
participation. Assent will be sought from adolesceatsd children aged 10 years or old&hildren are

included in this study because it is essential to understand prevalence and incidence of symptomatic and
asymptomatic infection in children, particularly to inforegardingcontinuation of school closures

These crossectional surveys will be repeateder time, recruiting new households easleek,

following standard sampling methods (for example as employed in the Labour Force Survey) to ensure
that the study represents the UK population and can estinmali@ably prevalence over time of
symptomatic and asymptomatic infection aimdmunity (as assessed by various antibody profiles)
(Figurel). In each crossectional surgy, study participantsvho provide additional optional
consentassentwill undergorepeatedserial samplingt 1, 2, 3 and 4veeks(approximately 1 month)

after their enrolment visit (week @p assess incidence of new infection, viral clearance and clsamger
time in immunity. If further additional consent is giyehis willthen be further repeatedat month2 and
everymonth thereafter from their first study visito assess these outcomes over the longer tefime

choice of participating once at enrolment, weekly for the first month, or weekly for the first month and
then monthly will be made at the enrolment visit; participants will not be offered the option to extend if
they initially choose weekly visits fone month only.

Data collectiorwill be done via home visits. This method is used to minimise risk to the participant from
having to attend a central facilitWherever possible, in order to reduce risks to participants and study
workers, lome visits wilbe “non-contact’ visits where studyorkersdo not enter the household and
stay2m away fromthe household at all timggpassing any necessary sterile equipment forsetibbing
using standard precautiongvhere avenousb | ood dr aw icentad’ vigitevitltake plate a
where the studyworkerentersthe household. Howeveim order to reduce the need to rely on trained
HCP to conduct blood draws when they may be needed elsewhere in the NHS, blood for the antibody
test may be drawn either from aein by a study workeor from a capillary via a fingerpriddy the

participant since the antibody testeing used in this study kia similar performance regardlef

source of blood. Sefingerprickhas beersuccessfullysedwith these antibody assag(which require

very small sample volumes)very large numbers in the UK BioBaekologystudy
(https://www.ukbiobank.ac.uk/media/zusjljce/ukb_serolgstudy report month2_final.pdf). If

anyone in the household is symptomate|fisolatingor shieldingon thedate of ahome visit date

where avenousblood draw is planneceithera “-ncont act ” vi s i withwafingetprichbe cond
blood drawby the participanior without anyblood draw alternatively a “ ¢ o mayaec t visit
rescheduled to later in the allowed window when no one is symptomsgi¢jsolatingor shielding In
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order to remove the need for study workers to enter participatitemes ando make all home visits
“nemntact ", thus further reducing transmission
v9.0, venous blood draws will be phased out and all participants on venous blood draws will be offered
the options ofmoving to capillary blood draws or only taking swabs (no blood) for their remaining study
visits.

At every visi{contact or noncontact) all participants wiltake a selfswab oftheir nose and throat and
complete a shorguestionnaire The selswab carbe done by those aged 12 years and olded is
currently being successfully used in drive through testing centhese 211 years will be swabbed by
their parent/carer.The swab is the same size as that used routinely in paediatric practice andsimere i
modification to the technique neede&eltswabbing minimises the risk to studsprkersof contracting
SAR&E0V2 from an asymptomatically infected individubd.a subset of householdeptional consent

will also besoughtfor adults aged 16 years oider to havea blood drawln the first crosssectional

survey (Phase I, see below), the invitation to undergo additional blood samsgewt to those

sampled from theONS Opinions COWVID Surveyor practical reasons and to enabigture data linkaye

to more detailed data on reported saKolation behaviourdn subsequent surveysf the 6000

households invited to participate each weeéd 000 per month), approximatelg00-1200households

per week 2,400-4,800per month 109%620% including200-400 households per month from each of
Wales and Northern Irelanavill be randomly selected to receive an invitation for adalged 16 years

and olderin the household to have a blood draw, as well as for all individuals 2 years and older to self
swah targeting enrolment o& minimum of300 households per month for blood sampli(@0% of the
target enrolment including at minimum 50 households per month from each of Wales and Northern
Ireland). From the end of Jul®02Q, the percentage randomly selext to receive an invitiation for blood
drawwasincreased to 20%, to assess the potential for prior immunity to affect future infedtiasrder

to monitor the impact of vaccination on both immunity and infection, from February 2021, we will ask a
representative sample of those already recruited to the study but only giving swabs to also give blood at
their monthly visits, andor everyone giving blood samplasstay in the study until April 2022 (i.e. to
have additional visits beyond their original 12 mtio study period)Theblood target is to achieve up to
~125500 adults 16 years and oldewith blood test resultsevery month in England, and up to ~7,500,
~4,500 and ~12400 per month in Wales, Northern Ireland and Scotland (~150,000 in total across the
UK)through to April 2022 All households who are approached for blood sampling will be inclirdtok
blood sampling cohoriif anyone in the household silling to provide conserior blood draws, and

blood will be drawn from all participants in the households selected for blood sampling who are willing
to provide blood so the precise percentage randomly selected to receive this invitedipnovide blood
sampleswill be adjustedbased on opin rates If participants consent to serial sampling, blood will also
be drawn monthly for the duration of their consented serial sampling. The choices available to
participants are illustrated ifigure2. Where an adult in the household is alreaglyingblood, from
September2021 we will also ask children and young people &3&8 years whether they would be

happy to give a sample of ldd (5-7 years in an initial pilah October 202Dbnly). For those age@-15
years, the target is to achiewé,600 blood test results fronolder children/adolescents every month.

In orderto contribute additional information to analyses of how immunityeafinfection changes over
time, the household ofiny participant with a positive nose and throat swab for virus during the study
(either from a study sample or from a test redlifikked to study data from national databagegould

also be approached for consent for a blood drasquickly as possible after the firgbsitive testin the
householdand then atsubsequenmonthly visitsto the end of their participationwhere this does not
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lead to targets for blood sampling img) exceeded by >5% (which impacts the capacity of the laboratory
to conduct all the required testsEach individual participant within these households would make their
own decision about agreeing to these additional blood draws oy Imatt the entire haisehold would be
approachedThey would reconsent in order to provide consent for blood sampfing participants
recruited under protocol 6.0 and later, consent for blood draws after testing positive on a nose and
throat swab within the study will be sgiit at enrolment, to avoid needing to reconsent individuter
they test positive on a nose and throat swab

Given the scale of Phasaid the fact that it will run across tHeevolvedAdministrationsthe lead
organisation (IQVIAwill be supported lg a number of similarkgualified data collection organisations
(see Section 12Heldworkwill be managedhrougha specific call centre, and the number provided on
the househol d’as partcipantinformationn | et t er

Participants who consenbd one crosssectional survey would have just one viBarticipants who
consent toserial samplingvould haveeither five study visitsover one month(enrolment, week 1, 2, 3,

4) or at least6 studyvisitsoverone year énrolment weeks 1,2, 3, 4;then every monthsubsequently).
The precise duration of followp would depend on when the participant was recruited and what they
consented to- however, participantsvho agreed to monthly visitsan withdraw permanently at any
time and can also miss iiMidual visits. From protocol v9.0, the majority of participants agreeing to
multiple follow-up visits after one month would have monthly visits througiApril 2022 However, if
some participants recruited before protocol v9.0 choose not to prowiokional consenfor follow-up
through to April 2022they would be followed for a maximum of 12 montlas the original consent form
specified participation for a maximum of 12 monthRarticipants newly recruited under protocol v9.0
would be followed up mortly until April 2022, which would be between 3 and 9 months, depending on
specific date of recruitmentll participantswould have followup through routine electronic health
records for health utilisatiofparticularly rates of hospitalisation and vidibsprimary care)

development of conditions that may be related to having had SB&R& (for example diabetes, heart
failure and dementiagand mortalityfor up to 15yearsfrom their final study visitOver the coming
decades it will be essential to undgand the contribution of SARS0\2 infection to potentially
increased rates of multiple loAgrm health conditions; the extensive testing for SARS2 in survey
participants makes them ideal to be able to identify who has and has not been infectedwrately as
possible.To reduce burden on participants, the survey does not ask detailed questions about medical
history (see Section 9.6.1): we will also therefore link heddttafor each participanback to January
2016 (4 calendar years before tretart of the COVIR9 epidemic}o ensurethat analyses assessing the
impact of COVIR9 on the risk of developing subsequent health conditions properly aftjust
conditions that people had before they joined the surveinkage to routine data would beegformed
both during and after active study participation, to allow the impact of C&¥IBnd vaccination on
hospitalisations and primary care utilisation to be assessed.

The study will start witlone approach to 20,000 households from Englam&hase laiming toenrol
10,000 householdgapproximately 2,500 per week over one monthased on respondents to wavest1
of the ongoing ONBpinionsCOVIDB19 Surveyand other ONSurveysHouseholddn Englandvherean
adult participant has agreed to futuntact regarding research will be targeted 28;:000), assuming
50%response rateAll eligibleparticipants in these households who consent to serial sampling will be
included in the serial sampling componeahdapproximately 2000 householdfrom the ONS Opinions
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COVIBEL9 surveywho were approached foconsent to the blood draw will be included in that
component

In Phase II, samplingill befrom households who have participated @mgoing andurther ONSand
NISRAurveys and fromdatabase®f addresseseld inDevolvedAdministrations For assessment of
current infection,the swabtargetis to achieve ~150,000 individualgith swab test resultsat least
every fortnightfrom October2020in England, 9,000 in Wales~5,000 in Northern Irelad and ~15,000
in Scotland (total 179,000 across the Uldpsolutenumbers reflecting theelative size of the underlying
populationg. For assessment of immunitshe blood target (as of February 20213 to achieve up to
~125500 adults 16 years and oldewith blood test resultsevery month in England, and up to ~7,500,
~4,500 and ~1500 per month in Wales, Northern Ireland and Scotland (~150,000 in total across the
UK)through to April 2022(also giving paired swab samples at the same timepofatsgolue numbers
reflecting therelative size of the underlying populatignsor those age@&-15 years, the target is to
achieve~3,600blood test results fronolder children/adolescents every month

From April 2021 onwards, we will maintain the targets for Iswesults per fortnight and blood results
per month abovehrough to April 2022 by

9 inviting everyone who is currently active in the study to remain on monthly fellpwisits until
April 2022 (additional consent)

1 inviting additional households who aoaly giving swabs at their monthly visits to additionally
give blood by fingerprick at these visits until April 2022 (additional consent)

1 until January 202Zontinuing toenrol new householdéto the study and have followp visits
up until April 2022 in order to replace participants who stop folgpvor supplement current
numbers in order to meet targets despite possibissed visits

Initial samplingfor recruitmentwill be stratifiedby gearaphical location in order to provide more
precise regional estimates ofcidence andgeroprevalenceWhere possible,anpling will also be
stratified by ethnicity to ensure sufficient numbers for appropriate representation in final weighted
estimates ofprevalence. During Phase dnspling may beroportionatelyincreased in regionsr
occupationsor other groupswith any evidence of increasing prevalence, in order to provide greater
certainty regarding the probability of increasing infection rates @sosed to sampling variation.
Sampling will also take into consideration local iesponse rates to ensure those recruited remain
regionally representative as much as possible. Those approached to provide blood samples from
enrolment were selected complely at random from the initial recruitment invitation letters. To ensure
that the expanded cohort providing blood samples is representative of the different regions, has the
greatest possible power to investigate the impact of ethnicity, and places tsebeaden on

participants, invitations to households to join the blood cohort after recruitment will be randomly
selected stratified by sutegional geographical area, but proportionately increased in households where
anyone reports coming from an ethnicogip other than WhiteOnly households where anyone originally
consented tarepeatedfollow-up for longer than one monthwill be approached for consent for
additional blood samplingsampling will alsbe proportionately adjusted to take into consideratioon-
response rates to the invitation to provide additional blood samples by factors includirggidn and
age, to ensure those providing blood samples remain representative as much as possible.
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Tablel Originalplannedrecruitment of households in Englandt*

Newly recruited households i| Newly recruited individuals|
England (actual or approx | in England (actual or appro:
Week starting planned) planned)
27 April 2020 2523 5483
04 May 2020 3156 7038
11 May 2020 2436 5406
18 May 2020 1365 3092
25 May 2020 442 999
01 June 2020 1163 2526
08 June 2020 2008 4207
15 June 2020 2261 4550
22 June 2020 1778 3622
29 June 2020 1645 3469
06 July 2020 1598 3244
13 July 2020 2500 5388
20 July 2020 2500 5388
27 July 2020 3000 6466
03 August 2020 5000 10776
10 August 2020 7500 16164
17 August 2020 8250 17780
24 August 2020 9000 19397
31 August 2020 9000 19397
07 September 2020 9000 19397
14 September 2020 9000 19397
21 September 2020 9000 19397
28 September 2020 9000 19397
05 October 2020 9000 19397
12 October 2020 9000 19397
19 October 2020 7500 16164
26 October 2020 7500 16164
02 November 2020 5000 10776
09 November 2020 5000 10776
16 November 2020 5000 10776
23 November 2020 5000 10776
30 November 2020 2500 5388
07 December 2020 2500 5388
14 December 2020 2500 5388
21 December 2020 2500 5388
28 December 2020 1500 3233
04 January 2021 1500 3233
11 January 2021 1500 3233
18 January 2021 1500 3233
25 January 2021 1500 3233
01 February 2021 1500 3233
08 February 2021 500 1078
15 February 2021 500 1078
22 February 2021 500 1078
01 March 2021 500 1078
08 March 2021 500 1078
15 March 2021 500 1078
22 March 2021 500 1078
29 March 2021 500 1078
Total enrolled 176602 380292
Average ratio individual: household [ 2.16

* targets for each of Wales and Northern Ireland are 10¥hase shown folEnglandTarget for

Scotland is to recruit 2,250 households per week from September, in order to achieve 15,000 individuals
sampled everyortnight from October2020 onwardsTargets are approximate and may vary depending
on speed of scalap and other factors, such as consent rates.

T After April 20210 maintain the targets for swab results per fortnight and blood results per month
abovethrough to April 2022, we will invite already recruited participants to remain in fellpwhrough

April 2022, with either swabs or swabs and fingerprick blood tests, and we will continue to invite new
households to join the study

Note: Gray shadinghows datao July 2020and white cells planthereafter. Numbers approached given

in the main text are based on 50% consent; more will be approached to achieve the numbers recruited
above.
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Figurel Repeated cross sectional survey design
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in England
over~1
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(~3,000 to ~13,000 new
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Wales, Northern Ireland

and Scotland

approximately every week;
from protocol v9.0, new
recruitment only for
replacement to meet swab
and blood targets)
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* Unless a venous blood draw is scheduled, home visits will be non-contact (participant self-swab of nose and throat, questionnaire; study worker stays
2m away from household at all times; capillary blood draw if participant has been randomly selected for blood draw and consented). Contact home visit
will include participant self-swab of nose and throat, questionnaire and venous blood draw (only up to protocol v8.0 — phased out from protocol v9.0).

T Participants will be asked for consent to continue monthly follow-up visits to April 2022 (consent forms through protocol v6.0 specified participation for
12 months only, so additional consent is required).

Note: in Phase | a single invitation letter was sent simultaneously to 20,000 households, with households then enrghb®f gier2veek for 4 weeks. In
Phase llbetween 6000and 24,00 invitations will be issued per wedWill be increased if consent falls below 50% to achieve targeted recruitmtht)
continuous recruitment from these ises, hence Phase Il is shown on multiple lines.
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Figure2 Serial sampling frequency and tests

Choice of number of visits:

each individual participant* may choose

A 4 A 4 h 4
A: cross sectional B: One month serial C: One year serial sampling
survey only sampling only Home™** visits at
Home** visits at Home** visits at ¢ Enrolment
* Enrolment * Enrolment * Weeks 1,2,3,4
* Week 1 * Months 2, 3 onwards ¥
* Week 2
* Week 3
* Week 4

Tests at each visit

Each household will be randomly selected, either at enrolment or subsequently, to receive either

A 4 L 4
1 2:
* Nose and throat self-swab at all visits * Nose and throat self-swab at all visits
* Short questionnaire at all visits * Short questionnaire at all visits

* Blood draw at enrolment visit, months
1,2,3onwards T+ ¥

Different participants within the same household may make different choices as to number of visits

Unless a venous blood draw is scheduled, home visits will be non-contact (participant self-swab of

nose and throat, questionnaire; study worker stays 2m away from household at all times; capillary

blood draw if participant has been randomly selected for blood draw and consented). Contact home
visit will include participant self-swab of nose and throat, questionnaire and venous blood draw (only
up to protocol v8.0 — phased out from protocol v8.0). If anyone in the household is symptomatic, self-
isolating or shielding, then the visit will be non-contact even if venous blood draw was scheduled.

T Up to and including protocol v10.0, blood draw in those aged 16 years and older. Those aged 2-11
years will only have a nose and throat swab taken by their parent/carer who will answer the
questionnaire for them; those 12-15 years will self-swab and be administered the short
guestionnaire, but are not eligible for the blood draw. From protocol 13.0, those aged 8-15 years in
households where at least one adult is already providing fingerprick blood samples may provide
consent for optional blood draw every month.

F All participants from households where any individual tests positive for virus (new infection) on a
nose and throat swab will also be approached for consent for a blood draw as soon as possible and
then at further monthly visits to the end of their original follow-up.

¥ Participants will be asked for consent to continue monthly visits to April 2022 (consent forms through
protocol v6.0 specified participation for 12 months only, so additional consent is required).

Note: in Phase |, selection of households to be approached for blood draw was based on previous

participation in one of the surveys from which households were drawn. This is random with respect

to household.

* %
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8. PARTICIPANT IDENTIFICATION

8.1. StudyParticipants
Healthy volunteers age#l years or oldefno upper age limit)who are currently resident in a household
where an adult member hasither participated inan ONSor NISRAurveyand has consented to be
approached for future researatr where the household has been randomly seledtedn databases of
addresses

In Phase |, the target is to recruit all adukslolescents and childreaged?2 years or older frona sample
of 20,000householdsn Englandinviting 20000 households to participateith an assumed 50% ojirt
rate, and a target enrolment @iround10,000 householdsaround 2,500 per week over one month
(expect 21,000 individualg.

In Phase I, the tget is to recruitall adults adolescents and childreaged2 years or oldefrom anew
set ofapproximately3,000to 13,000 enrolledhouseholdper weekin England, Wale®Northern Ireland
and Scotlandor 11 months(total 12 months from the start of Pka I)(Figurel). Numbers approached
will be increased ithe consent rate is lowethan 50% irorder to achieve thisarget enrolment
Ultimately theswabtarget is to achieve ~150,000 individualgh swabtest resultsat least every
fortnight from October2020 onwardsn England, 9,000 in Wales~5,000 in Northern Irelandnd
~15,000 in Scotland (total 179,000 across the (dB3olutenumbers reflecting theelative size of the
underlying populations Theblood target is to achieve up to ~1380 adults 16 years and oldevith
blood test resultevery month in England, and up to ~7,508,500 and ~1500 per month in Wales,
Northern Ireland and Scotland (~150,000 in total across thgalisplutenumbers reflecting theelative
size of the underlying populatiohd-or those age@&-15 years, the target is to achiew8,600 blood test
results fromolder children/adolescents every month.

In total, from 24 April 2020 td.2 April 2021 we recruied 371996 individuals from 182,007 households
in England, plus 23,461 individuals from 11,957 households in Wales, 12,687 individuals from 6,311
households in Northern Ireland and 32,206 individuals from 17,936 households in Scotland

After April 2021we will maintain the targets for swab results per fortnight and blood results per month
aboveby

1 inviting everyone who is currently active in the study to remain on monthly fellpwisits until
April 2022 (additional consent)

9 inviting additional households wha&only giving swabs at their monthly visits to additionally
give blood by fingerprick at these visits until April 2022 (additional consent)

1 until January 2022, continuing nrolnew householdénto the study and have followp visits
up until April 2022 in order to replace participants who stop folapvor supplement current
numbers in order to raintaintargets despite possiblmised visits

8.2.Inclusion Criteria

9 Adult, adolescent or childged2 yearsor older, male or female

9 Currently residenin a household where a household member has participateshiDNSor NISRA
Surveyand has consented to be approached for future researcivhere the household has been
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randomly selectedrom databases ofddresses ‘* Currently resident’ [
Census definitions:
o A ‘"resident’ i svho dypidallystags dveraight inathe pdelinesstdenst4
nightsout of 7
0 A Jdugehold i s dané persan dvingadone; or a grouppdople (not necessarily
related) living at the same address who share cooking facilities and share a living room or
sitting room or dining area
1 If 16 years or oldeiParticipant is willing and able to give informed consent for participation in the
study.
1 If 215 years at last birthdayA parent/carer isable to give informed consent for participation in
the study those aged 10 years and older should also provide assent

8.3.Exclusion Criteria
There are no exclusion criteria.

8.4.Blood sampling
Those approached fdlood sampling from recruitment will be a random sample of invited addresses.

Thoseaged 16 years and oldapproached fooptional additional blood sampling after recruitment will
be restricted to those households where at least one person gave cofweiailow-up beyondl

month, in order to monitor antibody positivity over timédouseholds which have ceased active follow
up will also not be eligibl® be approached for optional additional blood sampling and extended fellow

up.

Those age®-15 years pproached for optional additional blood sampling after recruitment will be
restricted to those households where at least one adult is currently providing fingerprick blood samples
(plus those aged-3 years in an initial pilah October 202bnly). No chid or young person agegtl5

years will be approached to provide blood samples at household recruitment.

8.5.Coenrolment
As this is an observational study with no interventiongewolment is allowed with any other
interventional or observational researctudy.
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9. PROTOCORROCEDURES
Figure3 Flow diagram

Adult participant from household in existing ONS or NISRA survey or where the household has been
randomly selected from databases of addresses

¥

ONS sends letter to adult/household (with individualised study househaold code), together with the study
summary and Participant Information Sheet explaining the study, and inviting the household to contact the
call centre if anyone in their household are interested in participating
Followed up with “nudge” telephone call and/or text if mobile number given in previous survey, and/or
reminder postcard (in envelope) if sampled from database of addresses

v

Adult contacts call centre and home visit is scheduled.
*  Mon-contact home visit [unless household randoamly selected for blood draw, venous blood draw planned
and no one in the household is symptomatic/self-isolating /shielding®[only up to protocol vB.0 — phased
out from protocol v3.0))

Home visit: for each adult, adolescent and child 2 vear? or older in the household when the visit is conducted
who is resident there [see inclusion critaria)
+ Spek informed consent/assent for inclusion
* Nose and throat swab by participant (parent/carer for child 2-11 years)
* Short questionnaire
* \enous blood draw by trained study worker (enly up to protocel v8.0 — phased out from protocel v9.0) or
capillary blood draw by participant if additional consent given for this**

For those consenting to serial sampling

Mon-contact home visit [unless household randomly selected for blood draw, venous blood draw planned
and no one in the household is symptomatic/self-isolating/shielding {only up to protocol v8.0 = phased out
from protocol v3.0))

For each participant in the household when the visit is conducted
+ Confirm consent/assent
* Nose and throat swab by participant (parent/carer for child 2-11 years)

* Short guestionnaire
* Venous blood draw by trained study worker (only up to protocal v8.0 - phased out from protocol v9.0) or

capillary blood draw by participant if additional consent given for this** £ ¥

*  Unless a venous blood draw is scheduled, home visits will be non-contact {participant self-swabof nose and
throat, questionnaire; study worker stays 2m away from household at all times; capillary blood draw if
participant has been randomly selected for blood draw and consented). Contact home visit will include
participant self-swab of nose and throat, questionnaire and blood draw (only up te protocol vB.0 - phased out
from protocolv9.0). If anyone in the household is symptomatic, self-isolating or shielding, then the visit will be
non-contacteven if venous blood draw was scheduled.

** Blood draws initially planned in a minimum of 300 enrolled households per week. Households will be
randomly selected before being invited and therefore each household with either be approachedfor swabs
and blood or swabs alone. As the consent rate for blood is not kniown in Phase |1, 10-20% of targeted
househalds will be invited to consent for blood samples: allinvited households whe consent will be included in
blood draws.

F All participants from households where any individual tests positive for virus [new infection) on a nose and
throat swab in the study will also be appreached for consent for a blood draw as soon as possible and then at
further monthly visits to the end of their original follow-up.

¥ Participants will be azked for consent to continue these manthly visits to April 2022 (consentforms through
protocol ve.0 specified participation for 12 months only, so additional consentis required).

Note:only individuals present in the household at the original enrolment visit and who originally
provided consentissentwill be included in the serial samplingny individuals who join the household
after the enrolment will not be includediny individuals who originally consented to serial sampling and
leave the household will be considered withdrawn from the study.
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Table2 Schedule oinvestigationdor each new cohort (recruited eaeteek seeFigurel)

Initial Tele | Enrol | Week| Week 4/
letter | phone | ment |1, 2, 3| month 1,
from | contact | home| home| months 2
ONS | with call| visit* | visit | ¥home
centret visit

All participants

Participant Information Sheet(s) (including Welsh X

translation for households in Wales)

Eligibility screen X
Informed consent/assent X
Participant nose and throat sedfvab (done by X
parent/carer for child 2L1 years)

Short questionnaire X
Venous blood draw by HCP (phased out from protocol X*

v9.0) or capillary blood draw by participant if participan
in a household randomly selected for blood sampling, i
16 years or older, and provides consent (Bégure2)

Informed consent/assent confirmed X

If consent provided for visitat weeks 1, 2, 3

Participant nose and throat sedfvab (done by X
parent/carer for child 2L1years)

Short questionnaire X
If consent provided fovisit at week 4/month 1 or subsequent monthly vigggeFigu
Informed consent/assent confirmed X

Participant nose and throat sedfvab (done by X
parent/carer for child 2L1 years)

Short questionnaire X

Venous blood draw by HCP (phased out from protocol X*
v9.0) or capillary blood draw by participant if participan
16 years or older and provides consent, and is either in
household randomly selected for blood sampling (start
from recruitment or subsegently), or is from a househo
where a participant has had a positive nose and throat
swab in the study (se€igure2)

Capillary blood draw byasticipant or parent/carer if X
participant is 815 years (& years in an initial pildh
October 202lonly) and consent (and assent) is provide
and is in a household where one or more adults are
already giving capillary blood monthly

T A contact email will be available for those unable to telephone (eg due to hearing or speech
impairmentf Each household’s invitation | etter
call centre number.

* Home visits are defined as contggiarticipant seHswab ofnose and throatquestionnairevenous
blood drawif consented and relevant timepoipfphased out from protocol v9.@r non-contact
(participant seHswab ofnose and throatquestionnaire capillary blood draw if participant bdbeen

and

randomly selected for blood draw and consentad no venousblood drawregardless of consenstudy

workersstay 2m away from household at all times)
¥ Participants will be asked for additional consenttmtinue monthly visits to April 2022.
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9.1. Recruitment
Householdwill be recruited fromdatabases of addresséBhase II) andxisting and ongoin@NSand
NISRAurveys, including th©&NSOpinions COVHD9 Surveyn Phase.[This survey is wave 6 of the
Labou Force Survey and recruits one adult per household across the UK to askealical questions
about the impact of SARSoV,2. The survey is voluntary and is conducted in compliance with the Code
of Practice folOfficial Satistics. As part of this surveparticipants indicate whether they are happy to be
approached for future research and those who have indicated that they are willing will be approached
for recruitment intoPhase | ofhis study

As of 18 April 2020, approximateélyp00 adults from acroghe UK have agreed to be approactfed

future researchrom this surveyPhase | will approach all these adit€€ngland for feasibility reasons
relating to initial availability of studyorkers together with other households identified from the Labour
Force Survey who have similarly agreed to be approached for future res@&actuitment into the
Opinions COVHD9 Surveys continuing, with approximately,d00 adults being reaited per monthfor

at least May and June 202Biven its size and scakhase Iwill extend thisapproach tasamping, by
continuing torecruit individuals who have indicated that they are willing to be approached about future
studiesfrom other ONSand NISRAurveys andilsoinclude participants in theDevolvedAdministratiors,

and alsadoy selectinghousehold randomly from a commercially available sousteh asAddressBase,
which is maintained by the Ordnance Survey, or equivalent databases including in the Devolved
Administrations. This will ensure that the sample remaépresentative in terms of the country
throughout its duration and also facilitate proportionate increases where there is evidence of increasing
prevalence

Inboth phases, ONS will send a letter to all targetbduseholds explaining the nature of thstudy,
together with themainParticipantInformation Sheetand a short summary of the studyd will follow
this up with one telephone cadind/or text reminderfollowing standard practicevhere contact numbers
have been provided through participationanprevious survegr are available via the address list from
which households are samplefill households including thosesampled through databases of addresses
will receive a postcard reminder (in an envelope to ensure that the households study codimsem
private).Welsh translations will also be sent to households in Wdlks.invite letter will direct
participants to a website whersomeadditional translations will be availabl@nly theshort summary
(in leaflet form)and theParticipant Informatn S$heet for adults 16 years and older will be sevith the
invitation letter (and not other Participant Information Sheets)nce the point of contadtom previous
surveyss an adulor the household as a whole in Phasanitl it will not be known whidaer there will be
children or adolescents in the household. TRésticipant Information Sheeabcludes relevant
information for parents/carers about any children in the household. Additionalsggeopriate
information will be provided at home visits wieeappropriate.

Eachhouseholdwill be assigned a unique code at the pdimty are selected to be approached for the
study: this code will be used on all subsequent study correspondéyiies recruitment,different

household memberg/ho consent to partipationwill be uniquelyidentified bya pseudonymised study
number. Theinvitation letter will askanadultto telephonethe call centrdf anyone in the householid
interested in taking partA contact email will be available for those unablael@phone (eg due to

hearing or speech impairmen{ne or multiple members of the household may participate, regardless
of whether the originally targeted adult chooses to participate, but those outside the household are not
eligible.
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Whenan adultfrom the householdelephonesthe call centreany immediate questions will be
answeredand a home visit froma studyworkerwill be arrangedVerbal consent will be obtained for this
home visit, and documentedHome visitawill be of two types

1 Atanon-contacthome visit, theparticipan{s)aged 12 years and oldeiill selfswabtheir nose
and throat(methods currently being successfully used in those 12 years and older at drive
through testing centres and in Phaseuhd studyworkerswill administer the shorguestionnaire
(details belowy. For children aged-21 years, the parent/carer will sedivab the child
(minimising risk to study workers) and will complete the questionnaire on behalf of the child.
Sudy workerswill stay2m avay from household at all ties, passing the necessary equipment
to the participant(s)In practice in Phase |, naontact visits have either been conducted at the
doorstep, or the study worker has telephoned the household from their car for the majority of
the visit, coming to the dorstep only to pass over consent/assent forms (enrolment only) and
the selfswabbing materials, with the choice left to the individual participants in the household.
Given its acceptability and the fact that the information collected in the study has &dk for
confidentiality (the questions about health are about COKRted symptoms now and in the
past), a similar approach will be used in Phase II.

o If the household has been selected for blood draw, blood may be taken from a capillary
(fingerprick)by the participant (aged 16 years or older) at a fvomtact home visit.

1 Atacontacthome visit, the same procedures will be followed but the study worker will enter the
home to take bloodfrom a vein Contact visits will be phased out in protocol v9.0, and all
participants who have previously had venous blood draws offered the option to move to
capillary blood draws or continue to just take nose and throat swabs. This is to avoid study
workers havingd enter participantshomes ando reduce any risk of transmission.

In order to minimise risks to participants and study workams)-contact home visits will be conducted
even if avenousblood draw was planneid anyone in the householdeports beingsynptomatic, self
isolating or shielding on the planned home visit datrd it is not feasible teither draw blood from a
capillary fingerprickorto e schedul e the “contact” visit to | ate
symptomatic selfisolatingor shielding Noncontact home visits will also be conductatall other visits
wherevenousblood is not planned to be drawkor the purposes of defining when a roontact visit
should take place even if\e@nousblood draw was plannedgymptomswill be asdefined bycurrent NHS
guidance [ttps://www.nhs.uk/conditions/coronavirucovid-19/symptomsandwhat-to-do/),

spedfically a high temperature or a new, contiruocoughor loss or change to sense of taste and/or
smell Selfisolationwill also beas defined byurrent NHS guidance
https://www.nhs.uk/conditions/coronavirusovid-19/selfisolationadvice/, specifically for an individual
10days after symptom onset if no feyarausea/vomiting, or diarrhoeat 10 days orat the end ofthese
symptomsif still have fevernausea/vomiting, or diarrhoeat 10 days; or for another household member
for 14 days from the day the first person started having symptdrhis is not a definition of symptoms
in general which differs according to nation, but for the purposes of unified definition of when-a non
contact vsit should occur across the studyhe studyworkerswill bring all the recommended personal
protective equipment (PPE) to these home visits.

Full consenfand assent where relevantjill be taken at thienrolmenthome visit(see below)

9.2.Screening and HJibility Assessment
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There is no maximum duration betweegceiving the invitation letteand recruitment. The time will
depend on participant convenience and availability of stwdykers but will be as short as possible in
order tomaintain the serial swey designin the case of late response, the household wilbbalysed
according to the date the household was enrolled (first study visit)

9.3.Informed Consent
Verbal consent for the home visit will be obtained during the telephone call in which therdapyaoit is
made.

At this enrolmenthome visit,eachparticipantin the householdiged 16 years or oldenustpersonally
sign and date the latest approved version of the Informed Consent form before any study specific
procedures are performedhe person wh obtainsthe consent must be suitably qualified and
experienced, and have been authorised to do sd@VIA (responsibility delegated to 1QWiém the
Chief Investigator and Sponsof)n Informed Consent document will be signeide original paper form
will be left at the householdvith the participant(or parent/carer and theconsent formscamed
securely to obtain the research copy.

The same process will be followed to obtain consent from a parent/carer for participation of a child or
adolescent age@-15 years, and for assent from older children and adolescents agd8 $6arsAge
appropriate information will be provided at the home visit.

At the enrolment visit, achpotentially eligiblehousehold member may choose to participate or not to
participate individually- all those who conserassentwill be included, but not every member of the
household is required to consdassent Only those individuals present in the household at the time of
the enrolmentvisit will be approached for consdassent Any individuals who join the household after
the enrolmentvisitwill not be includednor will any individuals who were members of the household at
the time of the enrolment visit but not present at the enrolment visit

Written versions of the Participa Information Sheetswill havebeen providedto the participants

together withthe original invitation lettevia post)detailing no less than: the exact nature of the study;
what it will involve for the participant; the implications and constraintshaf protocol; and any risks
involved in taking part. It will be clearly stated that the participarités to withdraw from the studwat

any time for any reasormncluding at thanitial home visit,and with no obligation to give the reason for
withdrawal.Information will also be presented verbally at the home visit or during the telephone call to
make the home visit appointment.

Consent will include

1 Required: To provide a small amount of additional daiajuestionnairegsee below)

1 Required: For linking their data and sample results from this studyadabledata alreadyheld
by ONSand relevant national mortality databasésecause this is where we will obtain
geographic data frognand to obtain overall mortality and cause of tidato NHS recordéand
equivalent national databases DevolvedAdministration3 for 15 yearsfrom their last home
visit (in order to assess the impact of results gained from the study on future healthcare
utilisation)and toUKHSAand equivalent natioal test databases in Walgsorthern Irelandand
Scotlandrom January2016 to 15 yearsfrom their last home visit to ensure that we have
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information on other tests for SARV2. It will be stated in the Participant Information Sheet
that thislinkagewill require the study to holthame,address, sex and date of birth.

1 If household selected for blood samplir@ptional: Blood sampling in those §6ars and older
(where requested)

1 If household selected for blood samplir@ptional: For any leftover material froblood samples
taken at the study visst(see below) to be saved for future better tests relating to SER®2.

9 Optional: To repeatedhome visits to collect the same samples and informatgaeFigure2 for
options The choice of participating once at enrolment, weekly for the first month, or weekly for
the first month and then monthly will be made at the enrolmengit; participants will not be
offered the option to extend if they initially choose weekly visits for one month only.

9 Optional:For the study to approach them in future with detad§other ethically approved
researchstudiesor other programmesapproved by DHSGor equivalent in Devolved
Administrations¥or themto consider forpotential participation (see belowjA list of DHSC (or
equivalent) approved programmésmaintained on the study website with further details for
participants.)

1 Optional: iforiginally approacéd for swab tests only, to provide swab and blood tests if any
member of their household tests positive on a swab {estdescribed in Section 7 above)

The reason for asking whether individuals would be happy to be approached ie fotusther ethically
approved research studies other programmesun by the NHS (or equivalent in Devolved
Administrations)s because several other studies are trying to recruit individuals, for example, for human
genetic studies led by Genomics Engldmtps://www.genomicsengland.co.uk/covitl9/) or to

potentially donate convalescent @ana within the NH$or equivalent in Devolved Administrations)
However, if participants indicate that theye happy to be approached for future ethically approved
researchor other programesun by the NHS (or equivalent in Devolved Administrati¢ogdional

consent) this study would forward to them information about other studg®grammesfor their
consderation. This information would also be maintained on the study website.

The Participant Information Shewill have been posted to the household with the original invitation
letter, ensuring that households have adequate time to consider whetherwhgly to call to discuss
participation in the studyAge appropriate documentation will be brought to the visit églolescents
andchildren.lt is not possible to givpotential participants unlimited time to consider the studgt the
home visit Howeverthey will have had the opportunity to cancel the appointment at any time between
the original telephone call and the home visit.

Each potentially eligible household member will be recorded as either having consented/assented to the
study or not For thosevho do not consent/assent, the reason will be recorded if the person is willing to
provide this, and their age in years.

Any individual household member who assented to the study at enrolment but attains 16 years during
the study will be consented indiwidlly at the first study visit after their Y&irthday.

Transition to extendegeriod of data linkage

The protocol originally sought consent for linkage of survey data to health records from the beginning of
2020 to 1 year after the last study visit gugred, not optional, for participation). Given the ongoing

nature of the pandemic and the importance of quantifying the risk of future health conditions associated
with having had COVIIDR, adjusting for prexisting health conditions (as described int®ec7 above),
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in protocol v14, this consent was extended to run from 1 January 2016 to 15 years after the last study
visit. All active participantat the time of extension (substantial amendment,k8otocol v14.Qare to

be contacted to inform them ofhis change, with the option to opt out of additional data linkage
compared with their original consent. Similarly, all participants who had completed their study-fghlow
or left the study for reasons such as moving house, without formally withdrawing $tady

participation, and who had agreed to be approached in the future about research (>97% of participants)
are to beapproached in the interests of transparency, and provided with the same option to opt out of
additional data linkage compared with thairiginal consent. Participants who had completed folowv

but who had not consented to be approached in future about research (<3%) and those who had been
withdrawn (e.g. due to loss of capacity or unreasonable behavioillmet be approachedand willnot

have data linkage extended

9.4. Enrolment
There is no intervention

Whether a household is approached for blood sampling is randomly allo¢atexther at recruitment or
subsequently)

Participants will be enrolled at the first home visit.

9.4.1. Postenrolment recruitment into providing monthly blood samples and extending
follow-up in those providing blood samples to April 202@rotocol version 7.0)

A random sample of 220% households has been approached for consent to provide blood samples
from the pointof recruitment for the duration of their followup in the study. However, larger numbers
are required to assess the impact of vaccine rollout on population level immiseitySection 11.3
below). Therefore from February 2021, a randomly selected sampdreddy enrollechouseholds who
are currently providing swab but not blood samplaad where at least one persamiginallyprovided
consent f or 1up,wilnm myitdédgo additiandlly poowide blood samplastheir monthly
visitsand exter their follow-up through to April 2022This will be optional, and will be on an individual
basisin those aged 16 years and oldéut will be for both components (followp to April 2022 and
monthly blood draws). Thosaged 16 years or oldevho do notprovide consenfor this optional blood
samplingwill remain on monthly followup for 12 months from the original household recruitment date
with swabs onlylf anyone in the household provides additional consent, then parents/carers of anyone
aged under & years in the household will be approached for consent to extend fallowo April 2022
only for these individuals (to ensure that the household continues fellipwogether).

At the same time, those households who were approached for blood draws frooineent, and where

one or more person has already consented to blood draws from enrolment, will be approached for
optional consent to extend their monthly folloup to April 2022This is because the original consent

form for these participants specifiethé¢ duration of study participation as one ye8imilarly, if anyone

in the household provides additional consent, then parents/carers of anyone aged under 16 years in the
household will be approached for consent to extend folagvto April 2022 only fothese individuals (to
ensure that the household continues follewp together).From May 2021 (protocol v9.0), venous blood
draws, and more specifically the contact home visits required to conduct them, will be phased out, and
all participants who have prewsly had venous blood draws offered the option to move to capillary

blood draws or continue to just take nose and throat swabs.
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The reason for not consenting will be recorded if the participant is willing to provide one, but this is not
required.Regardkss of consent, study participants may refuse a blood draw at any individual visit
according to their preference at that visit.

As consent to bapproached in future for other ethically approved research studies or other
programmes run by the NHS (or ecalent in Devolved Administration§ee Section 9.3 above) was

only added for all participants, regardless of positivity, in protocol v6.0, this option will be sought from all
those being approached about additional blood draws and extended falfpwntil April 2022.

Selected households will receive an invitation letter explaining the additional blood draws andists.
may be sent by email where participants have provided email addresses to receive vouchers and
information about the study; participas without email addresses will be sent the invitation by pést.
reminder may be sent where relevant, either by post or enfelyone who is willing to consent can do

so either byinforming their study worker at their next scheduled visit or by contadtirgcall centre.

They will then be asked to sign an additional consent form at their next scheduled visit, before any blood
is drawn.

9.4.2. Post enrolment recruitment into extending followip in those only providing swab
samples to April 2022

In order to maintain swab targets through April 2022, from May 2021, we will approach all participants
providing swab samples only and who originally agreed to 12 months faliofer consent to extend
their monthly visits to April 202Zhis will be optioal, and will be on an individual bags each
participant(i.e. is not dependent on agreement of the whole househdlti)s is because the original
consent form for these participants specified the duration of study participation as onefeareason
for not consenting will be recorded if the participant is willing to provide one, but this is not required.
Regardless of consent, study participants may refuse any individual visit according to their preference.

As consent to bapproached in future foother ethically approved research studies or other
programmes run by the NHS (or equivalent in Devolved Administratises)Section 9.3 above) was
only added for all participants, regardless of positivity, in protocol v6.0, this option will be soughéaliro
those being approached about extended folloyy until April 2022.

Selected households will receive an invitation letter explaining the additional blood draws andlVists.
may be sent by email where participants have provided email addressesdive vouchers and
information about the study; participants without email addresses will be sent the invitation byAvost.
reminder may be sent where relevant, either by post or enfailyone who is willing to consent can do
so either by informing theistudy worker at their next scheduled visit or by contacting the call centre.
They will then be asked to sign an additional consent form at their next scheduled visit.

9.4.3. Post enrolment recruitment into providing monthly blood samples for those aged
under 16years

Through protocol version 10, @ingerprick blood testing for antibodiés the surveywas done only in
those aged 16 years and older. Howeasschoolge-openedin Autumn 2021, positivity ratesere
1.41% the week ending 27 August 2021 compargd &:05% the week ending 25 August 202DVID
19 vaccinationsvere recommended only for those 125 years with longerm health conditions leaving
them at higher risk of serious illness from COWDor living with someone at higher risk of serious
illness, meaning the majority of school age childremainedunvaccinated. However, positivity rates are
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far higher in school age children than adults, leaving key questions relating to the degree of immunity
schootaged children might already possess dueighkr previous rates of natural infection and how
much this might mitigate effects of return to school on positivity rates, and hence onward transmission,
within this critical age group. For example, despite historically higher positivity rates in chivétereen
SeptembetDecember 2020, 13% of both students and staff in eighteen schools in six riggibas
sKIDsPLUSudywere SARE0V2 serepositive’. In March 2021, 13% of primary and 17% of secondary
school pupilgested positive foISARE 02 antibodiesin the ONS Schoadlsfection Survey although

this varied between 5% and 28% acressondary school pupils different aread®. In the same survey,

in June 2021, 25% of primary school staff and 23% of secondary school sedffgesttive for SARS

CoV2 antibodied’ (pupil data not yet availableMow antibody prevalence in children relates more
generally to antibody prevalence in adults in the same household and adults in the same communities is
unknown, paticularly in a general population representative sample.

From protocol v11.0, the option for their child to participate in fingerprick blood testing for-8ARS
antibodies will be offered to parents of children aged%years already enrolled in tlseirvey, where at
least one adult in the household is themselves already providing fingerprick blood sdamkssded to
8-15 years in protocol v13.0 following results of an initial phas@ctober 202 1see below)This is to
ensure that the parent/careproviding consent for the child has a clear understanding of the procedure
and what it means to provide the fingerprick blood samjrean initial pilot phaseampling in October
2021, consentfrom the parent/caremwill be to provide a fingerprick sampéxery other month (i.e. not
monthly as for adult participantsih order to estimate how antibody levels change over time in children
and adolescents, in the same way as adMisws of parent/carers will be elicited to determine
frequency of testing if vder rollout proceeds (see belgwnonthly testing from protocol v13.0 based on
parent/carer view}. Childrenwill be asked for theiverbalassent for the blood drawnd any dissent will
always be respectedRegardless dhitial consentassent participans agedunder 16yearsmay refuse a
blood draw at any individual visit according to their preference at that visit, and/or their parent/carer
may refuse on their behallhose agedinder 16yearsfor whom consent isiot provided for this

optional blood samling will remain on monthly followap for swabs only. The reason for not consenting
and assentingvill be recorded if the participant is willing to provide one, but this is not required.

As all visits are nepnontact with the study worker staying at ledsh away at all times, the parent/carer

will take the fingerprick sample for the child, using the same instructions as they use themselves
(adolescents may take the sample themselves following the fingerprick guide) (see Section 9.6.1 below).
The samplingits for adults and children are identical, except that a paediatric lancet will be available for
children who need it (adolescents may prefer to use the adult lancet depending on age and body size).
Fingerprick samples will be processed using exactlgdinee methods and assay as for adult participants
(see Section 9.9 below), and antibody results will be returned in the same way as for adult participants
(see section 9.9.2 below). One important reason for using identical testing methods is to ensure
compaability in antibody positivity results across the age range, rather than using a different test in
thoseunder 16years from those 16 years and oldeselbf identical methods and assays will mean the
data are directly comparable. In contrast, saliva laodiy tests used in the ONS Schools Infection Survey
have an estimated sensitivity of only 8neaning methods of analysis firstly need to make
adjustments for this and secondly also need toamt for different positivity thresholdsthe minimum

blood volumemarked on the tubes 250, although the laboratory are able to process samples down to
200nL, but this provides a quantitative antibody level as well as a positive/negative resulisThis
essential moving forwards in the pandemic as it providedlgability to look at higher antibody levels
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which appear likely to beeeded to neutraliselifferent variants This is also a major limitation of point
of care lateral flow antibody tests, which do require smaller blood volumes, but each use their own
individual threshold and again have much poorer sensivity. For examplEQRIRESSsay used in
adults in the BACT study hagknsitivity 84% and specificity 99% for RIORfirmed cases/prgpandemic
sera(compared with >99% for the assay currently used in adults in the sfyvayain leading to the
same challenges with analysis as saliva based tests.

Support for fingerprick testing with a quantitative assay comes from a larggegoublic engagement
study (n=4,290) carried out in June 2020 by REAR&Y indings from their Executive Summary were

1 There is high willingness among parents/carers to perform fipgiek antibody testing on
children, even if just for research purposes.

1 Young people also showed high willingness to be tested to see if they' Ve @®L9, although
to a slightly lesser extent than parents/carers.

1 Overall preference was for the test to be performed at home by the parent or young person.

T Whist59% chose “saliva test (spit intepricktabe]"”
was the second most common choi@5%)and further comments suggested preference was
generally for whichever test is more accurate.

We have also discussed parent/carer supervised/performed fingerprick testing with highly experienced
research nursegdm the Oxford Vaccine Group and they confirm that it would be a feasible and
acceptable approach.

Therefore, lmuseholdsvhere at least one adult participant édreadyproviding fingerprick samples and
where one or more children/adolescents aggd5 yeas are participating in the survewill receive an
invitation letter explaining the additional blood dra&7 years also included in an initial pilot

October 2021 see below)By definition this will be at a pognrolment visit.Thisinvitation may besent

by email where participants have provided email addresses to receive vouchers and information about
the study;anyparticipants without email addresses will be s&me invitation by post. Any parent/carer
who is willing toprovide consent for theichild/adolescentan do so by informing their study worker at
their next scheduled visit. They will then be asked to sign an additional consent form at their next
scheduled visit, before any blood is drav@hildren will be asked for their verbal assenttire blood

draw at this visitand any dissent will always be respect€thildren and young people who attempt the
bl ood draw wil |l r e ¢ e iinthe intial prageinlez. k er as a “t hank

However, reflecting the fact that uptake is unknown, invitatiavil be sent using a phased approach.

We will first sent invitations tall adults aged 24 years or olderaroundl,100 eligiblehouseholds

focussed around specific geographic regions (to facilitate additional studyworker training) and targeting
invitation letters toas even a spread afound 1,000 approachechildren between 515 years as
possible(taking into account nomesponse/missed visitsAssessment of feasibility of proceeding across
all eligible households would be based on the numiifdingerprick tests attempted andntibody test
results obtained per child/adolescent in whom consent was sought (so incorporating both parent/carer
consent and ability to provide a blood sample of sufficient volume to run thestestessfully This

outcome would be modelled by age frordl5 years and separately in those®and 1615years If test
results are obtained in <5% in either age group, then no further households would be approached for
recruitment. Age ranges or age groapvith >25% test regdts and >50% agreeing to do the test again in
future (see belowyvould proceed to full implementation. For rates between 5 and 25% the funder
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would take a decision about proceeding to full implementation based on exact rates and association with
age andanticipated future participationlf a decision is made not to proceed, then any households

invited into the pilot who have not yet had a study visit (e.g. due to dates not being convenient/personal
preference) would not be subsequently approached.

In addtion to the two quantitative outcomes (consenting and finger prick test attempted/approached,
valid blood test result/approached), we would also record the parent/carers views on acceptability of
fingerprick testing for each child approached, specificgaiyarding whether or not the test was
completed successfully, how easy or hard they found the test, and how often in future would they be
willing to try fingerprick testing again (including a never option), as well as any free text comments
regarding the pot. As this feedback would be sought only within the pilot, it itther be recorded on

the main study database (depending on time needed to develop this) or asiagarate survey tool
(Smart Survey) to the mainugty database. On Smart Survelild participantswould beidentified only

by their age in years at last birthday, sex, and pseudonymised household identifier (no personal
identifiable information).

In the initial pilot phasel,465participants aged 5 years were visited arfdlood sample were
obtained from 265 participants (18.19BJlood samples were obtained from 5.5% agedyears, 17.3%
aged 810 years, 21.9% aged-1B years and 24.9 aged-1% yearsOfthose parents/carersompleting
the questionnaire and reporting thahey tookpart in the pilot (n=282), the majority (59.2%) reported
they would be willing to participate once every monttowever this percentage was greater in those
aged 8 years or oldeiThe next mostommonlychosenfrequenciesvere once every 2 monthgl2.1%)
and once every 3 monthd2.4%). An equapercentage reported they would nalo the test again or
were not sure (both 7.1%uestionnaire responses suggestaiked experienceof how easy they
found the test, with 8.2%eporting thatit was very easy85.1% easy, 2@% difficult, 15.2% very difficult
and19.1% giving a neutral response.

Based on the results of this initial pilot phase, from protocol v13.0, households where at least one adult
participant is already providing fingerprick samples and whare or more children/adolescents agéd

15 years are participating in the survey will receive an invitation letter explaining the additional blood
draws and inviting those age’d15 years to participate and provide a blood draw monthly. As for adult
participants, regardless of initial consent/assent, participants &8 years may refuse a blood draw at
any individual visit according to their preference at that visit, and/or their parent/carer may refuse on
their behalf, meaning that those who prefeisiefrequent blood draws may do sathin the protocol

Given the low uptake rate (5.5%) those aged Years will not be invited to participafeom protocol
v13.0 onwards

In terms of targets, protocol v11.0 included a maximum target of 5,500 bloodesstits per month

across the entire age range ofl5 year olds, based on sampling ~4,000 children ag@gdars and

~7,000 older children/adolescents aged-1® years every other month, and 25% uptake. Based on the
results of the pilot, 5 year olds wi not be included and the the proposed frequency of testing changed
to monthly in 815 year olds (as described above). The net result of these two changes, plus slightly
lower uptake than originally estimated in those age@®years (~20% vs 25%) leadlstnew target of
3,600 blood test results per month acrosd B year olds only. As an observational study, the justification
for sample size is based on the precision around estimates of positivity obtained, and is considered to
still provide acceptablerpcision (see Section 11.3).
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9.5.Blinding and codébreaking
There is no blinding and there is no interventiarthis study

9.6. Description of study interventiols), comparators andstudy procedures(clinical)
There is no interventiom this studyand hence no comparator either

9.6.1. Description of study procedure(s)
At each study visieachparticipantaged12 yearsor older will be provided with a sewabbing kit, and
asked to take their ownose and throaswab(one swab from the nose and throaflhese kits are
identical to those currently being used successfully forsglbbingn those aged 12 years and oldsr
the drive through testing centresnd in Phase Parents/carers will be asked to take the swab from
children aged 2L1 years, aftefirst taking their own swab so they can be confident that it is not painful.
The studyworkerswill explain and demonstrate the technique ¢achparticipantin the householdThe
selfswabbing kit includes viral transport medihichthe swabis placed drectly into. This will be
labelled witha unique barcode (for this sample) linked directifhep a r t i aniqueastudyhusber
on the study databasealate of sampling and month and year of birResults from this accredited test
will be returneddirectly tothe participant(see Section 9.9.2 beldw

The studyworkerswill askeachparticipant(including those under 16 years ollshort set of specific
guestionsbased on those recommended by the WHO

The following questions will be asked at enrolmesith only changes (where relevant) being elicited at
any followup visits

1 Dateof birth (required for unique participant identification and for linkage to NBI$S UKHSA
recordsand those from relevant databasesbevolvedAdministration$; sex ethnicity;
occupation (available from ONS® NISRAor the adult targeted in the original letter, but not for
the rest of the household)

1 Do they think/know they have been infected YOVD-19? Yes/No

o If yes, date first symptoms and what symptoms (yes/no for each of favauding high
temperature) muscle ache (myalgia), fatigue, sore throat, cough, shortness of breath
(dyspnea), chest pain, headache, nausea/vomiting, abdominal paimhdea, loss of
taste, loss of smeltrouble sleeping, loss of appetite/eating less than usuainy
nose/sneezingnoisy breathing (wheezingghest pain, palpitations, vertigo/dizziness,
memory loss/confusion, difficulty concentrating, worry/anxidtgww mood/not enjoying
anything,other symptoms$

o If yes, did they contact the NHS about this (susped@dYIBL9infection? Yes/No

o If yes, were they tested? Yes/No

A If tested, were they positive/negativéest failedresults not yet received

o If yes, wereliey hospitalised Yes/No?

ol f yes, do they think that they are suffer
How is this limiting their activities?

1 Mobile telephone numbefor participant to be informed directly dheir swab test resultsor
those oftheir childrenin future (results will be returnedby the studyidentified bymonth and
year of birth only (not perscidentifiable)
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1 Email if participant would like to receive vouchers for participation direuily receiveupdates
on results and news alut the study and receive results by this rou¢see Section 16.8)

The following questions will be asked at each follguwisit(including the enrolment visit)
1 Is the participant currently symptomatar selfisolating?f selfisolating is thidsecause of
symptoms in self or others in the household
1 Do they have any of the following symptoms today (yes/no for each of {eva@uding high
temperature) muscle ache (myalgia), fatigue, sore throat, cough, shortness of breath (dyspnea),
headache, nasea/vomiting, abdominal pain, diarrhoea, loss of taste, loss of stralble
sleeping, loss of appetite/eating less than usuahny nose/sneezingoisy breathing
(wheezing)other symptom$ or since the last visit, astherwise consider that they cugntly
have COVIQ9
1 Have theyrecentlybeen in contact with someone that they definitely know (based positive
test) or suspect (ngositivetest) was infected withCOVIBL9 at the time of contac? Yes/Ndor
each type of contact and for each
o If yes,date of last contact
o If yes, was this someone in their own household or someone outside their household
1 Working status (employed, not working, retired, student etc) and work location (at home,
outside of home etg)including number of days per week usualbhent working outside the
homeor at school/nurseryand mode of transport to get to woldchool/nursery
9 Healthcare and sociahre contacts including currently working in health/social care in roles
which primarily directly interact with patients/resid&siclients or not, recently visited hospital
or residentialnursingcare home
1 Contacts with other individuaigside the household (eg social distancing within the household)
andoutside the household, including through work, school/nursery, shoppingcisesetc
including duration and number of individuatsow easy they find it to maintain social distancing
and use of face coverings or masks
Do they havdongterm health problemsand do these limitheir activiies?
Currentsmoking status
Have they reently travelled abroad? If yes, to which countries?
Have they receivedr been offereda vaccine against COVID?If yes, type, number of doses,
dates.
1 Have they received a vaccine against influenza? If yes, date.

=A =4 =4 =

Household postcodérequiredat the levelof outward portion and firshumber of the inward portionfor
geospatial analysesjill be available from the original OMENISRAurveyor the address list from

which the household was sample#it a household level, the number and agesnonthsof anychildren

under 2 years who are normally resident in the househafdger 2011 Census definitjowill also be
recorded as will the number and age (years) of any individual not present when the visit was conducted
Household size will thus be availabderh this data together wittthe record of who consented/assented

or not at the home visitWith ages see section 9.3 above)his information will be used in analysis of
transmission, to account for the fact that thesmlividualsare not sampled withinhie study design.

For those participants households randomly selected for blood dramiso provide additional consent
(Figure2), blood will be drawn irone of two waysWhere a trained HCP is available to conduct a visit,
5ml venous blood will be drawn by the study HCP from each participant in the household aged 16 years
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orolderintoaBD Vacut ai ner ™ S 8endlfs bdlobd diawswi begpleased oubfem
protocol v9.0 so that study wor kAtermtively0.5mhldobd hav e t
will be collected from a capillary via fingerprick by the particijgamtr t he parti cforpant ’ s
those agedinder 16yearg into a GreineMiniCollect®&ube, which will then be placed into a larger

carrier tube to facilitate logistic8oth methods will be usealt firstto provide flexibility in terms of

availability of trained HCP for the study givather pressures in healthcare provision associated with the
pandemic.nitially venous blood draw would continue to be carried out in households receiving venous
blood draw from recruitment, and households currently only doing swab tests would start Ofaec

using fingerpricks (hence remaining with roontact visits). Subsequently households receiving venous

blood draws would be offered fingerprick, reducing the need for contact vidiis.will be done by email

where participants have provided emailldresses to receive vouchers and information about the study;
participants without email addresses will be sent this invitation by gosividualswho are notable to

conduct the fingerprick tespr would prefer not to, can either only take nose andadtt swabs at their

remaining study visits or may choose to withdraw

All the materials required for the fingerprick will be gsackaged into atandardkit by Thermofisher
including contaciactivated lancets, alcohol and saline wipes, plasters andiictstn sheets This kit will
generally be provided to the participant as part of the study visit. However, in order to improve study
logistics and reduce the amount of time that participants have to spend with study workers (albeit at
non-contact visits wth social distancing) kits may also be posted to participants with instructions to self
administer the fingerprick test once the study worker has telephoned on the day of the visit to confirm
the visit This would only be done after at least one visit frastudy worker where a fingerprick was
performed The fingerprick test would therefore only be done on the day of the study visit, and the study
worker would collect it at the visit where they collect the questionnaire data and supervise the
swabbing.

Ead tube (or carrier tubewill be barcoded and labelled withunique barcode (for this sample) linked
directly to the participant’ s ,dateofgamplingabhdunonth numb e r
and year of birth (not personally identifiable). Reésditom the antibody tesfor anti-spike (S) protein

will be returned to participantin the same way as for the swab test reslilike testfor anti-spike (S)

protein has shown excellent performance in a comparison with 4 commercially available assays

large number (>1500) sampléssensitivity andspecificityto identify those previously infected with
SARE0V2 vs not (based on plasma from gpandemic blood donorgpP5%confidence intervalCl)

were 99.1% (97.899.7%) and 99.0% (982B.5%Yespectively, compared witB8.1% (96.809.1%) and
99.9%(99.4100%)espectively for the best commercial assay (Siemdrs) test is now CE marked by

the Medicines and Healthcare Products Research Agency (MitidApmmercially available asath

Omni P AT HCBV23dgGReStPerformance is similar on capiNaand venous blood drawn from the

same individual, and capillary blood draws have been successfully used with this assay in the large UK
Biobank serology study

((https://Iwww.ukbiobank.ac.uk/media/zusijljce/ukb_serologystudy report_month2_fibhaddf)). From
February 2021, samples will also be testedaistibodiesagainstthe N (nucleocapsid) protein, rather

than just the S protein, on the same sample ag pf the single automated workflow. This should enable
antibody responses to be categorised as against S only (compatible with vaccination) or against S and N
(compatible with natural infectionBecause ardb is common to protection from both vacciratiand

natural infection, antS results will be returned to participants, but aNtiwill not(this Nantibody test is
currently for research uses onh\iantibody results will be returned as positive or negatiehe
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standard threshold used to idenyithose previously infected with SARSV2 vs not (based on plasma

from pre-pandemic blood donors) as described abowdine with the MHRAE markindor the test.

However, his standard antibody thrdémld (42 ng/ml.was determined prior to vaccines hgi

developed.This corresponds to 23.5 binding antibody units (BAU)/ml using the World Health

Organi zation’'s (WHO) standardised units enabling
Currently, >97% of individuals are positive at this thresipideaning the vast majority get a positive

result returned.A recent study of COVAD® Infection Survey data comparing thek of new COVHD9
infections with the most common COWVID variant at the time, the Delta variant, across different

antibody levelsshowed that a higher level, 179 ng/dl00 BAU/ml)was needed to provide a 67% lower
risk of getting a new COVID infection with the Delta variant after two vaccinations with either Pfizer

or AstraZeneca vaccines but without previous infection, compared with someone who was unvaccinated
and had not had COWI® before?. In those who had had COVID before and not been vaccinated,

the levelof antibodies providing a 67#duction in the risk of a new infection cpared with those
unvaccinated and not previously infectes59 ng/mL, very close to the standard threshold. From

protocd 15.0, we will therefore return results as positive vs negative at the standard threshold, but also
inform participants as to whetheheir positive result reflects a lower or higher concentration of

antibodies above the standard threshold, using the hginL thresholdPercentages above this

threshold are being published by the Office for National Statistics from 26 Januarf. Zagther
categorising results that are “positive” (above /
manyof whom have been receiving results at this threshold for many months, whilst providing additional
information supported by research findings.

9.7.Baseline Assessments
The procedures above will be conducted at #molmenthome visit according to whether is a
contact or noncontact home visitlf it is not possible for blood to be drawn at the enrolment visit, it may
be drawn up to 4 days after the enrolment visit (for example, at the weedr 2 visit (allowing the
window below) if the participant has asented to further followup; any time within this window is
allowed if the participant prefers an additional home viditkey participant characteristicge not
collected at the baseline assessment in error, these may either be elicited at a-tgleisit or by a
phone call from IQVIAmails given by participants (e.g. to receive vouchers) that are recorded
incorrectly will also be corrected by a phone call from IQVIA.

9.8. Subsequent Visits
Households from which one or more participants consergdnal samplingvill be visited approximately
1, 2, 3, and 4veeks later, and thefdepending on consenEigure2) two months after the enrolment
visit andevery monththereafterthrough to April 2022Toallow for participant convenience and study
workersavailability visits should occur within equidastt windows around scheduled study timepoints,
that iswithin a+3 day windowfor the first three weekly visits, within a window e8[+16] days around
the week 4 visit, owithin a+15 day windowaround the visits from months @wards One home visit
will be made to each househo#t each of these timepointsand all consenting participants in the
household at the time of the home visit will be includeddditional visits will not be made if one or
more participant happens not to be present at the timiean individual visitSuch participants may
however be included at subsequent visits.
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Subsequent visits will be scheduldgaioughthe call centrecontacting the participanto make

arrangement for a visit by the studyorkers or directly withthe housetn | d ' s st,andy wor ker
determining whether this will be a contact or a roantact visit based on whethenyone in the

household is symptomatic, sefolating or shielding on the planned home visit daiewhethervenous

blood sampling is planned, opbtisehold preferenca-rom protocol v9.0, contact visits will be phased

out and subsequently all visits will be noantact.

Consentassentfrom each participant will be confirmed, and the proceduire¥able2 abovewill be
conducted on all consentif@ssentingparticipants.

In order to ensure quality control of study procedures and data quality, for a small random number of
follow-up visits,amembr of t he participant experience team
household, and, if they agree, ask them a few short questions about how their visit was conducted.

9.9. Sample Handling

9.9.1 Sample handling for study purposes

Thenose and throaswab wil be sentdirectly toeither the National Biosample Centre lslilton Keynes
(a Lighthouse Laboratory) or to the GlasgamvAlderley ParKLiverpool)Lighthouse Laboratas using
packaging antransport in accordance with @ory B transportatiorregulations
(https://www.gov.uk/government/publications/wuhamovelcoronavirusguidancefor-clinicat
diagnostielaboratories/laboratoryinvestigationsand-samplerequirementsfor-diagnosinegnd
monitoringwn-cowinfection). The reason for usintipree laboratories is to provide redunday in case of
varying testing burden and ensure coverage across the natidhsse the same testing methodology.
Each swalwill be tested for the presence of SAR8V2 using reverse transcriptase polymerase chain
reaction (RTIPCR) in an accredited tesd part of the nationatesting programmeResidual material will
be discarded

Bload tubes will be kept in a cool bag during the day, and then couriered to the University of Oxford
within 24 hourswherever possibleSerumor plasmawill be testedby resarch staff at the University of
Oxfordfor antibodies using aovelquantitative ELISAor immunoglobulins IgGased on tagged and
purified recombinanSARS 02 trimeric spike proteirin a high throughput assay-?* Antibody binding
to the S protein is detected with Ald@njugated anthuman IgGThis assay was originally developed by
the University of Oxford, but has achieved CE marking for use with both vandusapillary blood and
is now being marketed in collaboration with Thermo Fisher Scientific 29iim@PATH Combi SARSV

2 1gG Spike ELISA parallel the same sample will be tested &mtibodiesagainstthe N (nucleocapsid)
protein, as part of thesane automated workflow.The platform is capable of processing very small
sample volumes often encountered with finger lance capillary sam@iegimfrom a subset of samples
will also be tested usingeutralisation assaysh&seneutralisation assause a lentiviral construct which
expresses SARV2 S proteirand aretested in a celbased system described as a pseudotype
microneutalisation assay (pMNjs recently used in a study of Scottish blood doAtAmyresidual
material 6era and spun cellsyill be storedby the University of Oxforth secure facilitiesit is not
expected that there will baubstantialresidual material following capillary blood sampling, bay
remaining sample will be stored aadsay plates will be sted temporarily to enable assays to benen

if necessary (e.g. if quality control issues are identifiddyresidual materiatollectedand storedin the
studythat, following analysis for the studiiasbeen clearly identified as being of no furtheseaumay be
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released to other researchers for useGOVIELI related research projectproviding consent has been
provided for samples to be stored and used in future research (explicitly requested, see Section 9.3).

Inall laboratories, assay results Wile returned to ONS identified only by thaiquebarcodeanddate

of testing Antibody esults will be returned as the quantitative optical density readings for the ELISA
assagandas positive/negative together with half maximal inhibitory concentratidn the positive
group forthe neutralisation assay through either a secure FTP site or an encrypted and password
protected file.Nose and throaswab results will be returned as positive/negative and cycle threshold
(CT) value

9.9.2 Return of results

At minimum, rose and hroat swaband Santibodyblood testresults(at the standard and a higher
threshold, see Section 9.6.4jll be returneddirectlyto the participantthrough the studyby emailor by
letter if they do not wantto provide an emailaddresdor this purpose (or do not have an email address)
The Participant Information Sheet will contdiimks to current governmerddvicearound seHisolationif
anyone tests positiven a nose and throat swab\fter the enrolment visitsubsequent swab test results
will similarly be returned to participants as wiihntibodyblood test results.

Ascurrentlyrequired by law(Public Health Regulations (201@Jsitiveswabtest results will also be

shared withthe relevantpersonal data (including name, contact details, postcode and ethnicity)tigth

relevant public health bodies for referral to national syste®stlic Health England for referral to the

NHS Test and Trace systattps://contact-tracing.phe.gov.uk/Public Health Wales for referral to the

NHS Wales Test, Trace, Protect sydtgims://gov.wales/contacttracingif-you-havetested-positive the
Public Health Agency f or r ef, &ae; Rrdtectgrogramintee HSC Nor t
https://www.publichealth.hscni.net/covid 9-coronavirus/testingand-tracingcovid-19/contacttracing

and Public Health Scotland for referral to the NHS Scotland Test and Protect system
www.nhsinform.scoftampaigns/testand-protect).

The2010 Regulationkave been amended in Englatwdrequire that, in addition to positive cases,
indeterminate, negative and void test resultsist be reported by laboratorig® identify the causative
agents for COVHDI (including antibody and swab test resul(s) place from 23 Novemb&020. The
required items ofpersonal datgminimum dataset) for each sample taketll be sharedwvith the

national testing programmeas required, alsto enable immediate movement ofgsitive results into
the national tracing systen{see Section 12National tracing systemsill thenimmediately and
automaticallynotify participants of positive result®articipants will be informed about this automatic
referral ofa limited set ofpersonal data to be linked ttest results in the Participant Information Sheet,
and that ty taking part in this survethey agree to this disclosure taking plade.addition, alkesults will
be returned directly to the participant bymail orletter, as @scribed above.

As described above, the household of any participant with a positive nose and throat swab for virus
during the study (either from a study sample or from a test relfnited to study data from national
databases) would also be approached donsent for a blood drawsquickly as possible after the first
positive testin the householdand then atsubsequenmonthly visitsto the end of their participation

where this does not lead to targets for blood sampling being exceeded by >5% (wpaattsrthe

capacity of the laboratory to conduct all the required tesB)r participants recruited under protocol 6.0
and later, consent for blood draws after testing positive on a nose and throat swab within the study will
be sought at enrolment, to avibineeding to reconsent individuals. In other casedividuakwould be
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telephoned in order to expedite blood sampling and this would be followed up with a letter. Participants
will be informed about this in the Participant Information Sheet.

9.10. EarlyDiscontinuation/Withdrawal of Participants
During the course of the studg participantmay chooséo withdraw from future studyprocedures
Participants may alseithdraw their consentmeaning that they wish tavithdraw from the study
completely. They may also withdraw consent for continued storage of thisiod samplesAlternatively,
they may lose the capacity to consent during the stadgven die (since there is no age limit on
participation) Finally participants may withdraw from the studsimply because they leave the
household which was originally sampled is the physical household location that is sampled so if they
move, their participation finishe'he study team may also withdraw a household for unreasonable
behaviour in exceptioal circumstances, for example, repeatedly touching study workers atantact
visits despite being requested to maintain social distanoinigeing verbally abusive

Each participant has the right to withdraw from the study at any timdividual parttipant withdrawal
will not mean others in the household are automatically withdrawn, each participant will make their own
individual decision

De-identified data obtained up to the point of consent withdrawal will be kept and used in andbyrsidl
participants who withdraw, regardless of type of withdrawal (described betm)this is explained in
the ParticipantInformation Sheet.

Participants whavish not to continue participation in some or all parts of the study will therefaree
the following options, and the type of withdrawal recorded.

1) Participants may withdraw from active folleuwp (i.e. future study procedures) and further
communication but allow the study team tetain their personal identifiable information in
order tocortinue to access their ONS and NHS rec@wd$uture electronic followup. Residual
serumsamples would be kept for future research.

2) Participants can withdraw froractive followup (i.e. future study procedures) and further
communicationand alsaequest their personal identifiable information be removed so that their
study records cannot be linked to ONS and NHS records for future electronic-tpldve
identified data and samples obtained up until the point of withdrawaluld be retained for ge
in the study analysis, and any residesafumsamples to be used for future research. No further
data or samples would be collected after withdrawal.

3) Participants can withdraw completely from the study and withdraw their samples collected up
until the point of withdrawal. The data already collected would be used in the analysis, but
samples would be destroyed if not already analysed and any resduahsamples already
being stored would also be destroydekersonal identifiable information would bemoved so
that their study records cannot be linked to ONS and NHS records for future electronicdpliow

Participants who lose capacity to consent during the study will be withdrawn from active fofilow
(option 1).Participants who withdraw for any ason will not bespecificallyreplaced rather ongoing
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recruitment will be to maintain the overall swab and blood targets described glamamunting for both
withdrawals and intermittent missed visits without withdrawHla participant dies, immediatdsits will

be cancelled, and the household will be written to, asking them to call the call centre if they would like to
restart visits, but that otherwise we will not make further contact. This provides family members with

the freedom to make their own geonal decision about further participation.

9.11. Definition of End ofStudy
The end oPhase | of thatudy is the date of the lastome visitof the last participantargeted for Phase
I. The end oPhase Il of thetudy is the date of the lastome visitof the last participantargeted for
Phase lI
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10.SAFETY REPORTING
There are nanterventions in this study, and the only procedures are a standardusblood draw
performed by stud\HCRphased out from protocol v9.0a participant fingerprick blood dnausing
methods which have been widely used in other serology studies and for commercial antibody testing,
and a participant seléwab(or parent/carer swab of a childising a methodology which is being used
widely at drive through testing centres acrdbge country.Therefore there is minimal safety risk to
participants.

However, any serious adverse evavtiich is considered related to any of the study procedungsdl be
reported to the Sponsor. A serious adverse event is defined as any untoward noadicakence that

Results in death

Is lifethreatening (with a real, not hypothetical, risk of death at the time)

Requires inpatient hospitalization or causes prolongation of existing hospitalization
Results in persistent or significant disability/incapaci

Has a real, not hypothetical, risk of one of the above

=A =4 =4 4 =4

Other‘important medicalevents may al so be considered a serious
appropriate medical judgement, the event may jeopardise the participant and may require medical or
surgical intervention to prevent one of the outcomes listed above.

NOTE: The term "lifthreatening" in the definition of "serious" refers to an event in which the
participant was at risk of death at the time of the event; it does not refer to an ewéith
hypothetically might have caused death if it were more severe.

10.1. Reporting Procedures for Serious Adverse Events
A serious adverse event (SAE) occurring to a participant should be reported to the REC that gave a
favourable opinion of the study whereinh e opi ni on of the Chief I nvest.i

(resulted from administration of ainrnglationftothosee r es ez:
procedures Reports of related and unexpected SAEs should be submitted withiorkingdays of the

Chief Investigator becoming ane of the event, using thelealth Research AuthoritiiRA report of

serious adverse evefibrm (see HRAvebsik).
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11.STATISTIGEND ANALYSIS

11.1. Statistical Analysis Plan (SAP)
The statistical aspects of the study are summarised hEgnere is no formal Statistical Analysis Plan

11.2. Descrption of the Satistical Methods
For the primary outcomeBayesian dynamgpatiotemporaimulti-level regression with post
stratification (MRP)will be used to investigate changes in positivity rates over calendar?ifie
Potential spatial <correlation between neighbourir
specifcation. Time will be allowed to vary in a nrmear fashion by using a firstder autoregressive
term for time. Spacdime, and spacage interactions will be included to allow the positivy over time to
vary by age and age group. This spatiotemporal MR extension of the spatial MRP method
developed by Gao et alIn extensive simulations, Gao et al found that bias was significantly reduced
when using a BYM2 specification compared to a-gsipatial independent identically distributed
specification. Attenuation in absolute bias was most apparent with small sampteBien when
simulating outcome data as a multivariate independent normal, BYM2 spatial prior produced nearly
same posterior estimates @&sdependent identically distributegrior, indicating thathe BYM2 spatial
prior does not force spatial structure wh itis not present

The reason for usinglRPas the primary method is because it allows probabilistic assessment of

relatively rapid changes in positivitylRP consists of two steps. First, a multilevel regression model is

used to generate the outcome afterest as a function of (socio)demographic and geographic variables.
Next,the resulting outcome estimates for each demograpigographic respondent type are

poststratified by the percentage of each type in the actual overall populdticseveral empical and

simulation studies MRP was superior at both the national and regional levels to classical survey weighted
and unweighted approaches, including when using small sample*$f2€actors included in the main

models- besides time, space, and a spdutee interaction described abovewill be sex, age, ethnicity

and an agdime interaction. Whether additional interactions are needed will be determined based on

the WatanabeAkaike inbrmation criterion.

In addition,the proportion of individuals with symptomatic and asymptomatic infection (based en RT
PCR of nose and throat swalbs)sed on the latest result in the last two weekd be summarised
approximately every calendar week frdime start of the studyoverall and by geographical region
Proportions will be calculateiticorporating sampling weights for the original Casl NISRAurveys,

this survey and for nomesponse to this survewith 95% confidence intervals estimated gpihe Korma
Grauberd method whichllows for the low anticipated positivity rated/e will use Bayesian methods in
sensitivity analyses assessing the impact of plausible ranges of test sensitivity and specificity on results,
incorporating both the assay piermance and the fact that participants are ss¥fabbingAssociations
between various predictors and ever testing positive for infection vs never testing positive will be
estimatedusinggn wei ght ed proportions and Hogigtihregresson ex act
models to adjust for confounding. Factors considered will include sex, ethnicity, age at last bigfday (
both categorical and continuous variabjesd other responses to the short questionnaiféese factors

will also be considereith multi-level regression models, similar to the main model over continuous time
described above.
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SimilarspatiotemporaMRPmethods will be usetb estimate proportionsover timewith immunity
definedbased orthe optical density readings from the ELIS&ay for IgG antibodiegrsusthe
thresholddefinedin comparison with prepandemic plasma/Ne will alscestimatethe proportions with
previous infectior(as defined by antibodi@®ut no previous symptoms.

Random effects linear regression models will also be generatdtidabsolute optical density readings
(potentially logtransformed depending on the distribution) in relation to time since onset of first
symptoms, with those not reporting symptoms tredtas an additional category (random effect per
household- may be omitted depending on model fit). Additional factors considered in these models will
include agesexand ethnicity.

Incidence will be calculatetirectly usingsimilar Bayesian dynamic midievel regressiomodels

(Poisson log linkased on total time at risk in the study in those negative on their nose and throat swab
at enrolment through to their last negative test or their first positive test. Time at risk will be divided by
calendar dg; a smooth continuous relationship with calendar date will be estimated ukinglate
splinesas above

Through linkage to NHS recor@sd equivalent national databasesevolvedAdministration3, we
alsoaim to determine the impact of immunity areymptomaticasymptomatic infection status on
healthcareusage, in particular inpatient admissions, A&E attendances and general practitioner
consultationsThis linkage would be performed both during active study participation (i.e. whilst home
visits are leing conducted) and after active study participation has ended (for up to fifteen years).
Through linkage toecords fromONSand equivalent national mortality databases in the Devolved
Administrations we aim to determine the impact of immunity and sympiatic/asymptomatic infection
status on mortality and cause of deaffhirough linkage toecords fromUKHSANnd equivalent national
test databases in Waleblorthern Irelandand Scotlandn other tests for SARSoV/2, we will ensure

that we obtain as accuta as possible associations between infection and immunity.

More information about the methods used in analysis can be found on
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/
methodologies/covidl9infectionsurveypilotmethodsandfurtherinformation#dayestimates

11.3. Sample Size Determination
The target sample size for Phasarb(ind 10,000 householdgnrolled over one monthand around
21,000 individualswas determinedased on a conservative assumption that all members of the same
household have the sanmiefectionstatus, and therefore each household should only be counted as one
unit in the sample size calculationirifectionstatus variesvithin householdsthis will increase precision
around our estimates.

The precision (margin of error) theirioussample sizeprovide around various estimates iofection
rates(and seroprevalence$ illustrated inFigure4 below, together with the precision fomsaller sample
sizes, which should be achieved for specific regions and/or groups defined by other characteristics such
as ageFor a giverprevalencep and sample size N, the expected margin of error corresponds to the
expected width of the 95% confidenggerval associated with the point estimate of p obtained using

exact binomial testOn balancearound10,000householdsn Phase (around 21,000 individualsand

around 12,00households (25,000 individuaksdch subsequeninonth (3,000 per week)n Phase llis
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considered to provide sufficient precisiaeross Englandverall,particularly at lower prevalence rates
which may be expected at earlier cressctional surveysys well as the possibility of assessing evidence
for variation within smallebut very importantsubgroupsincluding regions anbevolved
Administrationgeach targeting ~000 households per month, ~2,100 individuals per manth)

However, a major concern is the ability to monitor regions, rather than England as a whole, bgrOctob

2020 when the winter season of respiratory infect
wave” of infections is critical. Theo2@sfdesigred scal i r
to achieve similar numbers regionallywasre originallyavailablein England as a whole in Phase|

~15,00620,000 individualsvith swab test resultat least once each fortnight in each of the nine

government office regions of England and gisoportionate samples inVales Scotland, andNorthem

Ireland. Overall thewabtarget is therefore ~150,000 individuaisth swab test resultat least every

fortnight in October in England9;000 in Wales~5,000 inNorthern Irelandand ~15,000 in Scotland

(total 179,000 across the UKabsolutenumbersreflecting therelative size of the underlying

populationg. Sampling may be increased in regi@n®ccupationsith any evidence of increasing

prevalence, in order to provide greater certainty regarding the probability of increasing infection rates as
opposed to sampling variation.

For blood sampling for seroprevalend®-20% of those enrollegroviding blood samples from

recruitment was considered to provide an acceptable traaléin terms of precision, given that
seroprevalenceates are expected tbe higherthan infection rates, and so margins of error for the

former can be larger than the latter without compromising decisioaking.However, in order to assess

the impact of vaccination, larger numbers are needed. The titald targetof ~125500 adults 16 years

and oldersampled every month in England for approximately one year through to April 2022 (allowing
time for scaleup in additional recruitment to blood samplinig)designed to providestimates of

immunity within different regions (~1000-15,000 per monthyvith a margin of error below 2%nd

within different age groupsver 16 yearsvithin regions (~2,000 per month) with margins of error below
5%(Figure4(c)).For those age@-15 years, the target is to achievd,600 blood test results every

month. This will achieve a margin of error bel8w8% across the UKegardless of the underlying true
seropositivity rate compared with belov2.7% for the original target of ~5,500 blood test results per

month estimated in protocol v12.0"his modest drop is still consideredgmvide acceptable precision.
Further, for example, 3,600 test results per month would provide 85% power to detestadiffes in
seropositivity of 50% vs 55% between those agdd &s 1215 (assuming these age groups are
approximately equally sized), so this sample size retains excellent power to look at smaller age categories
within the 815 year olds. Further, there @currently no representative large scale surveys of antibody
positivity across the UK in this age range, where gquestions exist about the value of extending vaccination
to younger ages, uptake of vaccination, two vs one doses etc. 3,600 blood test pesuttenth would
therefore provide a substantial increase in the information available on which to base decisions, over the
current status quo.
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Figure4 Impact of sample size on precision for various estimates of prevalence

(a) With prevalenceanging from 0 to 10%n an absolute scale
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(b) With prevalenceanging from 0 to 10%n a log scale to highlight the impact at low prevalences
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Note: straight lines indicate where the denominator does not allow more accurate estmatjout of
100 individuals, all true prevalences of under 0.5% correspond to 0/100 individuals.
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(c) With prevalence ranging from 5®5% on an absolute scale
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11.4. Analysispopulations
All enrolled participants will be included in analyses, which willsadpr clustering by household
wherever possibleSecondary analyis willalsobe conducted deduplicating to one individual per
household for exampleaestrictingto adults targeted by ONS in the original approach letter.

11.5. Decision points
Interim analyses will be conducted at least twice a mobyistatisticians and analysts from the Qi@
University of Oxfordnd Devolved Administratior{sesultssummarised on
https://www.ndm.ox.ac.uk/coviegl 9/covid-19-infection-survey/resultsand published by ON# order to
inform the UK’ s -Go2gpandemis Ehese interim hnalys&Avik Bllow a standardised
format, and will particularly consider prevalenicekey subgroups defined biggion andage,with
additional analyses lsex, ethnicity, occupation, region and symptoassexamplesResults will be
available to all organisations involved in conducting the reseddetisions regarding subsequent cross
sectional surveys (and any necessary protocol amendmaevilishe made bythe study management
group(see section 13.3 below)ecisions will be reachdun/ consensus/herever possible

11.6. Stopping rules
There are no formadtopping rules for futility, efficacyr lack of powerThe final decision teerminate
the study will be made by thBepartmentof Health and Social Cafellowing appropriate consultation

and agreement with the Welsh Governmetite Department of Health on behalf of théorthern Ireland
Govenmentand the Scottish Government
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11.7. The Level of Statistical Significance
A nominal significance level of 5% \Ww# used however, results will be interpreted based on their 95%
confidence intervals rather than using a rigid threshold approach

11.8. Proeedure for Accounting for Missing, Unused, and Spurious Data
Each aalyss will be restricted to complete castw the outcomes and exposures considered for that
analysis Missing assay data is expected to be extremely rarstualyworkerswill oversee the
participant selfswabbing of nose and throgparticipant capillary blood dravand ask the specific
additional questions at the home visdnd studyHCRwill takevenousblood (phased out from protocol
v9.0) The RTPCR test for virus being used as a diagnostic and hence has extremely high performance.
Sufficient sera will be obtained tor&in the immunological assays in case of initial assay fafare.
similar reasons we do not anticipate thgurious data will be obtained.

Reguédir checks for data quality will be run on the small amount of predominantlyeetirted data

collected (see section 9.6.1). Standard range checks and plausibility checks will be run on all data fields as
part of routine data processing for interim anadgs For participants agreeing to serial sampling,

consistency between visits will also be checkeéiyen the shorime scales of the study visits, last

observation carried forward and backward will be used to impute any missing data.

Standard inverse prability weighting methodsr poststratificationwill be used to weight observed
data back to a representative UK population, based on response to the initial ONS letter in adults
originally targeted, their characteristics compared with those to whom ttigirmal invite to participate in
the ONSand NISRAurveys, and those characteristics vs the general UK population.

11.9. Procedures for Reporting any Deviation(s) from the Original Statistical Plan
Deviationdrom the statistical plambovewill be described and justified in thenalysigeports.
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12.DATA MANAGEMENT
The plan for the data management of the study are outlined below. There is not a separate Data
Management document in use for the study.

Given the scale of Phase Il and the fact that ftmun across théevolvedAdministrationsthe lead
organisation for fieldworkiQVIA will subcontract some of the field work. IQVIA sobntractors will use
the IQVIA Voyager database.

The signed consent forms will be storedsature facilitiedor 5 years after the end of the studyy

IQVIA Questionnaire data will be identified only by the househatdl participantcode Date of birth,

name and address will be held separatefyng a hierarchically structured databaseequivalent form

of accesscontrolled network structureso that only individuals with appropriate permissions (e.g.
arranging home visits) can acces§ tie questionnaire data will be directly entered omteecuredata
management systeriQVIA Voyagg All study data is stored with bespoke logins and passwords unique
to each user (only personnel associated with the programme). Accélss ¥oyageplatform will be

granted to an existing or new mobile device only after entering the verification sedéto a mobile

phone registered in the users profile

ONsand IQVIAometimes share selected information with their service providers to help run studies.
Sod«o (contracted by ONSyill be responsible for sending voucher compensatidHGlobal

and GovDeliverycontracted by ONSyill assist with communication for recruitmenQVIA may use
Serco(through to July 2021) and Capita (from July 2@@%elp resource theallcentre, throughdirect
access to theQVIA Voyager databas&€he NHS Business Services Authority will return test results to
participants by email. Eight Days will print test degetters for those participants not wishing to receive
results by emailAll will have participant contact details solely in order to undertake this contracted
work. The companies involved in the survey may-sahtract out specific services but any sub
contractors will be bound by the same duty of confidentiadibd security arrangements

TheLighthouse laboratories at thdational Biosample Centr#ilton Keynes, Glasgqwr Alderley Park
Liverpoolwill return nose and throat swab results to OAI®IIQVIA tocommunicae results to
participants (or their parentiarer, where applicable) viketter or email At presentiQVIA will also send
the relevant minimum set opersonal data for participants withositive swab tests to the relevant public
health bodies as required by laWwo enable compliance witihe 2010 Regulations Englandin force

from 23 November 2020which requireall test results relating to COVId to be reported to public
health bodes (positive/negative/Void)IQVIA will send the requiredinimum set ofpersonal data for all
visits where a swab was taken to the natiotesdting programmes as required by latihe Lighthouse
laboratories will also return nose and throat swab resdltectly to the national testing programmegss
required bythe regulations, identified by their study barcaddl resultswill alsobe returned directly to
participantsby IQVIAusinga letter printed by Eight Daysr email through theNHS Business Services
Authority where participants have provided an email address to receive study test results thtaugh
order to do this, Il QVI A will send test results,
and year of birth to the NHBusiness Servicdsithority who will issue the results to participants via
email, in the same way as results from the national testing prograni@élAwill already hold the
necessary personal details to enable home visits to be arrafigezlUniversity of Oxford wikturn
antibody results to ON&nd IQVIAwho will pass these onto participaritsthe same way as swab test
results and to public health bodies in the required format
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In order to reduce burden on participants and reduce duplication of effort, we sklparticipants for
consent to retrieve informatiofrom ONS NHSDigitaland UKHSAand equivalent national databases in
Wales Northern Irelandand Scotlangto obtain information about theiutilisation ofNHS services
(includinginpatient admissions, dpatient attendances, consultations with a general practitign®&E
admissions)their mortality statusto link to their immunity and infection statuend other tests for SARS
CoV2. Linkage to NH&ndtest records will be done through ON& England, ad through the
equivalent national bodies in the Devolved AdministratidNghin ONS or the equivalent national
bodies in the Devolved Administrations, linkage will use the personal information provided by the
participant (name, address, date of birth asel)to first link to an NHS number using the Personal
Demographics Serviar equivalent in Devolved Administratiaribhis linked NHS number will then be
used only to identify the relevant health records in other souycather than trying to link to thee

other health sources directly based on name/address/eit NHS numbewill not be part of the study
datasetnor returned to the study researchers, but used only for linkage

For the pilot study of antibody finger prick blood testing in those agé8 ¥ears old, a small amount of
feedback on the parent/carer experience of attempting finger prick blood testing in their child will be
sought This will either be recorded on the main study database (depending on time needed to develop
this) oron a separag survey tool (Smart Survey) to the main study datab@eSmart Surveyhid
participantswould be identified only by their age in years at last birthday, sex, and pseudonymised
household identifier (no personal identifiable information).

12.1. Source Data
Source documents are where data are first recorde
These include, but are not limited to, hospital records and laboratory recésithe electronic case
record form (eCRF) is the site of the original regayf the questionnaire data for this stu¢ie. there
is no other written or electronic record of datedCRF entries will be considered source data. All
documents will be stored safely in confidential conditioRaper versions of the CRF will be alad in
case of failure of electronic systen@n allstudy-specific documents, other than the signed consamd
primary household formthe particpant will be referred to by their household cogmrticipantstudy
number, month and year of birthandnot by name Name is required to be captured on the primary
household form (where consent is documented) as this is needed for linkage, as stated in the Participant
Information Sheet.

12.2. Access to Data
Direct access will be granted to authoriseg@nmesentativedrom the Sponsor antlost institution for
monitoring and/or audit of the study to ensummpliancewith regulations.

12.3. DataRecordng and Record Keeping
Data from the surveywill be enteredon thelQVIAVoyager platformThisuses the robust salesforce.com
platform andrelies on salesforce security measurgips://trust.salesforce.com/en/All versions of
Voyager arevalidated anccompliant with 21 CFR part 1€hanges to the Voyager system are validated
based on | QVI A’ s i 8ysterDewvelbpménTLifeCyEe artd Walidafio &8 formally
validated as 21 CFR part 11 complaint with within 3 months of rel@dideealth information is backed
up within the UK.
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The participants will be identifiebly a uniguehousehdd codeand participantstudy numberin the
databasestoring questionnaire datal heparticipantsname address and contact detailsicluding

mobile telephone numbeto arrange visitsand email address for vouchestudy updatesaandreturn of
resultsif participants are willing to provide t§ and date of birttwill be included ireach databaséut

this informationis primarilyfor the purpose of communication with participant&ll information

provided to IQVIA will be shared wi®NS, includingame and date of birtlvhich aresharedfor the
purposes of linkage to NHS and ONS rec@ddequivalent national databases in the Devolved
Administrationg ONS already holds household addrebsj all informationwill not be routinely shared

with other third partiesinvolved in the studyEmail addresses will be returned to ONS for provision of
incentive voucherand study updatesand these will be shared with the third parties described above
that provide these serviceRarticipantsname, email and month and year of birth will be provided to

NHS Business Services Authority to issue test results via email where participants are willing to receive
their test results this wayand to Eight Days to issue test results by letter otherwibe companies

involved in the survey may swdontract out specific services but any stdntractors will be bound by

the same duty of confidentialitgnd security arrangementSome IQVIA offices are located outside the

UK, therefore IQVIA will sometimesatketo process information outside the European Economic Area.
Such transfers will only take plasgéthin IQVIAwith appropriate safeguards in place to ensure the
confidentiality and security of personal informaticand participants will be informed abotitis in the
information sheetIQVIA will carry out a data privacy impact assessment on all personal data they collect
to minimise the data protection risk to the study

Electronic data will be stored arach databaseand will remain active for the duration of the study.
Participantsidentifiable data will therbe removed and thedentifiabledata wil be archived withineach
platformto beretained for a period of 5 year$his is under the joint data controllershij the

University of Oxford and ONS. The University of Oxford will not process or retain any personal data. It is
definitionally a data controller as sponsor of this research. ONS sets out in its privacy information its
scope of processing, including facendary purposes
(https://www.ons.gov.uk/aboutus/transparencyandgovernance/dataprotecion

Parent/carer experience of antibody finger prick blood testing in thosel &b years old in the pilot

study willeither be recorded on the main study database (depending on time needed to develop this) or
on a separate Smart Survey database, given the very limited number of households involved and the
small number of question&mart Survey are hosted in the Wikld ISO 27001 and Cyber Essentials Plus
(CE+xertification,have been formally assured by ONS as part of their assurance process and approved
for use inother ONSsurveys.
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13. QUALITY ASSURANCE PROCEDURES
The studymaybe monitored, or auditedn accordance with theurrent approved protocokelevant
regulations and standard operating procedures

13.1. Risk assessment
No formal risk assessment is requirdthe study involves recruiting individuatslow risk in the
communty (rather than in a healthcare setting)ho will be asked to sefwab theirthroat and noseand
optionally provide a blood sample taken themselves via fingerprick or from a veind@gtudy HCP
(phased out from protocol v9.0FFurther participation in repeated visits to collect the same samples is
based on consent of the participant. The main burden of participating in the study is the time taken for
the home visit. There is minimal risk of harm to any patient from particigdt the survey since it does
not include any interventionThe diagnostic test for the presence of virus from the nose and throat swab
will be conducted by an accredited laboratory and will be returned topiicipant(or parentfcarer,
for children) Individual participant results of the immunity assays will not form part of patient care or
interfere with routine diagnostic testing, and these results will be released to the particiRastlts will
be returned directly to participants as these teste aow widely available outside the study, both
through the NHS and through commercial companies.

13.2. Study monitoring
No GCP monitoring will be undertaken. As described above, there are minimal risks posed to patients by
this observational and neimterventional study. The only data items are either retrieved directly from
electronic records (that is, are source documents in their own right against which no monitoring is
possible) or are participant responses to a questionnaire which will be completed yyvebukkerswith
the participant presenand for which the eCRF forms the source docume&he inclusion criteria are
extremely simple-they will be recorded on the single study case record form. The only study
procedures are completing the questionnairedaiaking samples absence of sample by definition
means that research procedures were not followed.

In order to ensure quality control of study procedures and data quality, for a small random number of
follow-up visits, a member of the participantexpemmc e t eam wi |l |l tel ephone t he
household, and, if they agree, ask them a few short questions about how their visit was conducted.

13.3. Sudy Committees
Oversightwill be providedby a study management groucluding investigators namedt the stat of
the protocolas representatives of participating organisatipagepresentative of the Devolved
Administrationsthe Chief Investigatoaind an independent ChaiProfessor Sir David Spiegelhalter)
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14.PROTOCOL DEVIATIONS
Astudyrelated deviation is a departure from the ethically approwtady protocol or otherstudy
document or process (e.g. consent process or administratfatudy intervention or from Good Clinical
Practice (GCP) or any applicable regulatory requiremémig.deviations from the protocol will be
documented in a protocol deviation form and filed in the study master file.
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15.SERIOUS BREACHES
A“serious breachisa breach of the protocol or of the conditions or principles of Good Clinical Practice
which is likdy to affect to a significant degree

(a)the safety or physical or mental integrity of the trial subjects;
(b) the scientific value of theesearch

In the event that a serious breach is suspected the Sponsor must be contacted within 1 workimg day. |
collaboration with theChief Investigatqrthe serious breach will be reviewed by the Sponsor and, if
appropriate, the Sponsor will report it to trepprovingREC committee anahyrelevanthost

organisation within seven calendar days.
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16.ETHICAL ANREGULATORY CONSIDERATIONS

16.1. Declaration of Helsinki
The Investigator will ensure that this study is conducted in accordance with the principles of the
Declaration of Helsinki.

16.2. Guidelines for Good Clinical Practice
The Investigator will ensure that this sy conducted imccordancevith relevant regulationsind with
Good Clinical Préce.

16.3. Approvals
Following $onsor approvathe protocol, informed conserdnd assentorm, Participantinformation
Sheetsand summarywill be submitted to an appropriate Research Ethics Committee (REIRhd
(where required) and host institutions farritten approval.

The Investigator will submit and, where necessary, obtain approval from the above parties for all
substantial amendmets to the original approved documents.

16.4. Other Ethical Considerations
Themainstudy-specific ethical consideratias the inclusion of childrerther adult vulnerable
participantsand participants who are unable to consent for themselaes not eligible Children are
critically important to estimates of both infection status and seroprevalence, and obtaining reliable
estimates in this population is essential for informing ongoing school closures amongst other decisions.

At this stage, there is no possitylthat the testing will result in incidental findings that would be serious
and medically actionable, as only SARS/2 antibodies will be analysed in the blood sample. Results of
the RTPCT on tha@ose and throaswabwill already be returned to the gtcipant directly.

16.5. Reporing
The ClI shall submit once a year throughout the study, or on request, an Annual Progress report to the
REC Committe¢jRA(where required)host organisationSponsomland funder (where required)n
addition, an End of Study tification and final report will be submitted to the same patrties.

16.6. Transparency in Research
The study isegistered onSRCT Mttp://www.isrctn.com/ISRCTN2108638Zhe protocol and
participant information sheets are available btips://www.ndm.ox.ac.uk/covidl9/covid-19-infection
survey It will be registered on HRA Summariegs://www.hra.nhs.uk/planningandimproving
research/applicatiorsummaries/researcisummaries).

As well as providing a continuously updated summanyldha study results published in ONS statistical
bulletins and articles to date, and in academic journalshtms://www.ndm.ox.ac.uk/coviel9/covid
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19-infection-survey/results we will also email regular study updates and results to participants who are
happy to provide an email address for this purpose and to receive vouchers.

16.7. Participant Confidentiality
The study will comply with theKGeneral Data Protection Regutati UKGDPR) and Data Protection
Act 2018, which require data to be fgentified as soon as it is practical to do so. phecessingf the
personal data of participants will be minimised by making use of a unigue participant study number only
on all stugy documents and any electronic database{lerever it is possible to do so, with person
identifiable information required for linkage held in an aceesatrolled structure All documents will be
stored securely and only accessible by study staff andogisdd personnel. The study staff will
safeguard theprivacy ofp a r t i @eérgoraindata. ’

16.8. Expenses and Benefits
A smallcompensation(£50 vouche) will be offered to each consentifagsentingparticipant(including
child participantsjor each complete@nrolmenthome visit (contact or noontact)to reflect their time
and inconveniencd~or each subsequent completed serial sampling home visit, each participbinéw
offereda £25 voucherThis includesray additional visits after 1thonths for those invited to extend
follow-up for additional monthly visits through to April 2022ouchers can be posted to participants, but
we will offer them the option of receiving the vouchers more quickly by email if they are happy to
provide an em# addresdor this purposgemail can also be usdd receivetest results andtudy
updateg. The total compensation per participant would therefore be £50 for a single visit, £150 for five
visits over one month and £425 for 16 visits ovee gear those consenting tadditional monthly visi
up to April 2022vould receive £425 plus or £25 for each extra visit up to April 2022l depending on
date of original household enrolment)

Children and young people agedl5 years who attempt a blood drawrffinger prick testing will receive

a sticker aistheanitidl phasaFaeklbagk ram’children and their parents in the initial

phase indicated that this was not helpful or necessarily wanted and therefore stickers will not be given in
the main phase of antibody testing in children and young people 8gslyearqthose aged-7 years

no longer included from protocol v13.0)
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17.FINANCE AND INSURANCE

17.1. Funding
Fundingfor the survey in England, Walédorthern Irelandand Scotlands provided by the Department
of Health and Social Caras agreed with the Treasuryrkind supportis provided bythe Welsh
Government, theDepartment of Health on behalf of tHdorthern IrelandGovenment, the Scottish
Governmentthe ONSthe NISRAthe University of Oxfordin particular through the Oxford National
Institutes of Health Research (NRHBiomedical Research Centre and the NIHR Health Protection
Research Unit in Antimicrobial Resistance and Healthcare Associated Infections in collaboration with
Public Health Englan®i[HR20091p and Public Health England

17.2. Insurance
The University has gpecialist insurance policy in place which would operate in the event of any
participant suffering harm as a result of their involvement in the research (Newline Underwriting
Management Ltdndonat LIloyd’s of Lo

17.3. Contractual arrangements
Appropriate contractual arrangements will be put in place with all third parties.
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18.PUBLICATION POLICY
The Investigatorand other relevant representatives of the collaborating organisatwitifoe involved in
reviewing drafts of the manuscripts, absttacpress releases and any otlarademigublications
arising from the study. Authoien academic publicationsill acknowledge that the studyndingas
detailed in Section 17.1 abovAuthorshipof academic publicationsill be determined in accordance
with the InternationalCommittee of Medicallurnal Editors guidelines and other contributors will be
acknowledged.

19.DEVELOPMENOF A NEW PRODUCT/ PROCESS OR THE GENERATION OF INTELLECTUAL
PROPERTY
Ownership of IP generated by employees of the Univerass in the Universitylhe University will
ensure appropriate arrangements are in place as regards any new IP arising fretudje

20.ARCHIVING
Electronic data for the study will lke-identified and archived in thelatabaseplatform at IQVIAfor a
period of 15 years after the end of the studyhe only paper based forms are consent foransy that
have not been securely disposed of after being uploaded to Voyeitjdre stored in a secure off site
facility maintained by IQVIfor a period of 5 years tdr the end of the study
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22. APPENDIXAMENDMENT HISTORY

Amendment | Protocol Date Author(s) of | Detailsof Changes made
No. Version No. | issued changes
SA01 2.0 9 June AnnSarah |[Ti tl e amended - D" iatc!|tulde rre€Cqowd Dt of t he
2020 Walker Section 3 (Synopsis)
P1: Jeremy Farrar formally named as clinical lead
P2,6, Section 3: Additionil kindfunding from theDevolvedAdministrations
P7: additional key coll aborator Nat Cen;

to accommodate botlorganisations leading different parts of the fieldwork

Sections 2, 3, 5: amendment of recruitmémtPhase 1o ~5,000 householdsom England
being approached per week and ~2,500 being enrolled rather than ~20,000/~10,000 per
month for logistic reasondn Phase Il ~5,000 households from England, ~500 frolas/dad
~500 from Northern Ireland will approached per week, targeting ~2,500, 250 and 250 bei
enrolled respectively.

Sections 3, 5, 9.3, 9.6.1, 11.2: clarification that results of tests for GTHPection done
within the NHS and held within PlibHealth England (PH&)d equivalent national test
databases in Wales and Northern Irelamill also be linked into the studyin order to accurate
ascertain infection status outside of the study/study visits (was irnvdreion 1.0 Brticipant
Information Sheet).

Sections 5, 6: clarification that neutralising antibodies will not now be done on all particip;
with blood drawn in the study (since this is highly labour intensive), but may be done on ¢
subset to triangulate with results from the maaghthroughput assay used.
Correspondingly in section 6, neutralis
exploratory outcome.

Further, IgG will be assayed on all participants using athiglughput version of the
referenced assay, since IgMds little information.

Sections 5, 7: clarification that nanontact visits will be performed wherever possible to
reduce riskdo participants and study workers

Sections 5, 7, 9: addition of approaftn consent forfor blood draw in any inididual who tests
positive for virus (new infection) during the study quickly as possible after their positive te
and then at monthly visits to contribute additional information to analyses of how immunit
after infection changes over time
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Amendment
No.

Protocol
Version No.

Date
issued

Author(s) of
changes

Detailsof Changes made

Section 6: timepoints where outcome measures evaluated amended to weekly over caler
time, reflecting results as presented bttps://www.ndm.ox.ac.uk/results

Objectives section reordered to clarify whitmepoints go with which outcomes, but no
changes (other than moving neutralising
described above.

Section 7: clarification that in Phasgdétween 1620% of households will be randomly
selected tobe approached for consent fiood draws targeting a minimum of 300
households enrolled per week undergoing blood draws (exact consent rate is unknown).

Section 9.1, Table (how Table 2)clarification that blood draws are done only in those withi
the blood sampling target, and that the telephone contact is made with the call centre
(number provided on original invitation letter as twoganisationawill lead different parts of
the fieldworkgiven the scale dPhase )l

Section 9.1, 9.6.Xemoval of participant suffix as a method for identifying participants, whc
are instead identified by a unique pseudonymised study number.

Section 9.3: minor clarification to wording around scanning of the original paper copy of
consent form to okain the research copy.

Section 9.3Added that a short summary of the study will §ent with invitation letterand the
main Participant Information Sheet, anemoved Informed Consent Forfimcluded incorrectly
here in v1.0 andvasnot consistent wih Section 9.1).

Section 9.6.1, 9.9.1, 12, 186.4 At the suggestion of the REC we are actively in the proces
setting up the ability to returnesults of nose and throat swabs directly to participantdesxt
if they are happy to provideobile phonenumbers as well as being returned to the GP by
letter or email. Results dflood tests will be returned once the assay is approved by the Ml
(submission currently in preparation)/e would like to seek approval to do this now so we ¢
implement without delay when the system is finalised.

Section9.6.1: Minor changes to the questions being asked on the questionnaire, including
adding domains about recent contacts outside the home. Section reordered into questior
asked once at enrolmentith only changes elicited at followp and questions asked explicitl)
at each followup.

Section 9.6.1: clarified that swab and blood samples are primarily identified by a unique
sampl e barcode | inked to the pledabasd. ci pan]
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Amendment
No.

Protocol
Version No.

Date
issued

Author(s) of
changes

Detailsof Changes made

Section 9.6.1: addition of option to be approached about further research if participant te:
positive for COVIR9.

Section9.7: Clarified that the enrolment visit blood draw can be delayed if needed, at any
up to the firstserial sampling visit (including its time window).

Section 9.9: Clarification that residual material from blood samples are stored for consiste
with the Participant Information Sheet and Informed Consent Form which referred to stor
leftover bload sample.

Section 11.2 Update to statistical analysis methods to reflect ongoing analysis results
summarised omttps://www.ndm.ox.ac.uk/results

Sectionl1.5: Clarified that interim analyses vi# conducted at least twice a month in order
to inform the UK’s response to the pandj

Sectionl1.8: Clarified that regular checks for data quality will be run, in response to suggt
from REC

Section 12: addition of NatCen as a second key collaboaatbtead organisatigrgiven the
scale of Phase Il and the needddonduct the study across thesllolvedAdministrations
Changes throughout this section to clanifgta management with a secongldd organisation

Sectionl2.1 Clarification that name is collected on the household CRF for the purposes o
linkage, to make consistent with other parts of the protocol and the Participant Informatio
Sheet

Section 12.1: addition of mobile tggbone numbers if participants wish to receive results by
text, and of email addresses if they wish to receive incentive vouchers by email (can be g
instead) and clarification that email addresses will be shared with the third parties named
12.1 whoprovide the vouchers.

Section 13: removed “GCP” from the fi

clearly states that no GCP monitoring will be performed.

r s

Section 16.8: Clarification that participants have the option of receiaughers more quickly
if they provide an email address.

MAO1 (nor+
notifiable)

21

17 June
2020

Ann Sarah
Walker

Sections 7, 9rable 1(now Table 2 clarification that IQVIA will manage all households
randomly allocated to be invited for blood draws amg@roportion of households not random|
allocated to be invited for blood draws, for reasons of operational efficiency.
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Amendment
No.

Protocol
Version No.

Date
issued

Author(s) of
changes

Detailsof Changes made

SA2

3.0

1 July
2020

Ann Sarah
Walker

Synopsis, Sections 7, 8, 9.1, Figure 1; addition of random sampling from available datab:
addresses given the larger sample numbers in Phase I, in order to ensure that the samp
remains representative in terms of the country throughout its duratonl also facilitate
proportionate increases where there is evidence of increasing prevalence in Phase Il (alr
included | protocol v0)

SA3

4.0

21 July
2020

Ann Sarah
Walker

Sections 2, 3, B, 8,11.3 Figure 1, newable 1:Scale up of recruitmerb achieveatarget of
~150,000 individuals swabbed at least every fortnight in October in England, and ~15,00i!
each of Wales and Northern Irelaivdorder to monitor for a potential second wavand
increase in percentage approached for blood saming0%

Clarifications throughout that electronic record linkage includes the relevant databases fr
Devolved Administrationand that respondents to both previous ONS and NISRA surveys
be approached

Section 2: justification fomaintaining 2m distancing for study visits regardless of changes
government guidance for other activities

Section 7, 9.3: clarification that only those present in the household at the enrolment visit
eligible for inclusion in the study (statetsewhere)

Section 9.1: clarification that the English NHS guidance quoted in this section is for the p
of determining whether a visit where a blood draw is planned should be chadngada
contact toa noncontact visit instead

Section9.9.1, 12 addition of the Glasgow Lighthouse Laboratory as well as the National
Biosample Centre (Milton Keynes Lighthouse Laboratory as a testing centre)

Section 9.9.2, 12: addition of automatic referral of positive swab tests results to the relev:
public health bodies as required by law

Section 9.9.2clarification around the process of inviting individuals with positive swab test
the study or elsewhere to undergo blood draws, and also their households

Section 11.8: clarification regarding the definition of complete case analysis.

S04

5.0

25 August

Ann Sarah
Walker

Front materia) Sections 311.6,17.1 Clarification thain-kind funding contributions from the
Northern Ireland Department of Healtlather than the Northern Ireland Assembgndthat
NISRAare also making an4kind contribution
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Amendment
No.

Protocol
Version No.

Date
issued

Author(s) of
changes

Detailsof Changes made

Sections 23, 5, 7 addition of Scotland to the survey, with the goal of achieving 15,000
individuals swabbed every fortnight by October. As recruitnveilitnot start in Scotland until
September, this requires a higher weekly recruitment rate than the other Devolved
Administrations.

Sections 2, 3,,38.1, 11.3 clarification that the scalep for October 2020 in Northern Ireland
will be up to 900 haseholds per week, given low current infection rates in the couawtwy the
smaller population size

Front material, Sections 7, 9, 9,3, 12: removal of NatCen as joint lead on fieldwork. This \
planned earlier in the project and the protocol updatedreflect this. However, contract
negotiations were prolonged and ultimately the funder has finally decided to remain with
IQVIA as the sole lead. The protocol has therefore been updated to reflect this.

Section 7, 9.1: option of either reschedulag “ cont act”™ visit to |
around a scheduled visit if anyone in the household is symptomatieissédting or shielding i
this is feasibl-epnbactbdbndusttngnat&éadn

Section 8.2: clarification that inclasi criteria refer to participation in prior surveys conducte
by ONS or NISRA as stated elsewhere in the protocol.

Section 9.1: addition of a reminder postcdodlowing the invitation letter

Section 9.1: updated text on duration séltisolation to follow current guidance (10 days
rather than 7 days sel§olation).

Sections 9.3, 9.3.1, 9.9.2, 12, 13.1, 16.4: results of swab and blood tests will be returned
directly to participants either by letter or via mobile messag@&mal (in progress) rather thar
to the participant’s GP as both these t|
the NHS and through commercial companies.

Section 9.3, 11.2, 12: removal of specific references to the Health and Social Care Boarc
Northern Ireland as a source of data at their request to align with wording for other Devol
Administrations.

Section 9.6.1: addition o€ligionto the questions askeds well as ethnicity because of the
importance of identifying particular communities withing whom transmission may be grea
or lesser that are not identifiable from ethnicity. Testing programmes in Pillar 1 and 2 coll
both ethnicity and religion and we have been asked that the survey align with these
programmes.
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Amendment
No.

Protocol
Version No.

Date
issued

Author(s) of
changes

Detailsof Changes made

Section 9.6.1: clarification that date of birth and postcode will be available from the origin
NISRA (rather than ONS) survey for some participants (in Nortietand).

Sections 9.6.1, 9.9.2, 12, 13.1: antibddipod)results will be returned to participants in the
same way as swab results, since a lesgale evaluation has shown the test used in the stuc
to have very high performance, comparable to thest of 4 commercially available assays
tested on >1500 samples.

Sections 9.6.1, 12.36.6,16.8:provision of study updates arsfudyresults through emailas
well as the option to receive test results through email as well as mobile text me@dagén
the Participant Information Sheet)

Sections 9.7 and 9.8: extension of the windows around scheduled monthly visits from 10
days, and extension of the initial window for enrolment blood draw from 10 to 14 days to
maximise the number oflbod samples obtained.

Section 9.9.1: clarification that couriering of blood samples to the University of Oxford wil
happen within 24 hours rather than overnight.

Sections 9.9.1, 12: addition of the Alderley Park Lighthouse Laboratbiyeapool as well as
the National Biosample Centre (Milton Keynes) and Glasgow Lighthouse Laboratories as
centres

Section 9.9.1: Clarification that residuahterial 6eraand spun cellsyill be storedby the
University of Oxford in securesstge facilities, rather than at the University of Oxford.

Section 9.9.3: correction of the name of the contact tracing programme in Northern Irelan
“Test, Trace, Protect” .

Sections 12, 20; additional clarifications regarding data capturesammege by IQVIA.

SA05

6.0

20
November
2020

Ann Sarah
Walker

Title page, and Sections 3 and 16.6: addition of ISCRTN number (also a condition of NIH
granting the survey Urgent Public Health status)

Contacts: updated ONS representatives

Contacts: added details of Study Clinical Experts

Contacts and Section 13.3: addition of a representative of the Devolved Administrations :
independent Chair to the Study Management Group (the latter as a condition of NIHR gr
the surveyUrgent Public Health status).
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Amendment
No.

Protocol
Version No.

Date
issued

Author(s) of
changes

Detailsof Changes made

Sections 6, 11.2: update of timing of analyses and statistical methods to reflect the fact tf
models assessing a continuous relationship between positivity and incidence and calend
are used as the primary analysis, witlodels based onategorising time a secondary analys|

Sections 7, 9.3, 9.9.For households invited to provide noaad throat swabs only, additiona
optional consent will be sought at enrolment for additional blood samples if anyone in the
household tests positive on a nose and throat swab (in order to avoid reconsenting them
on —information about this alreaglin the participant information sheet).

Section 9.1: <clarification that a singl
a telephone number is available through either participation in previous surveys or the ac
list via which housholds were sampled.

Section 9.1: addition of a website hosting translated participant materials.

Section 9.3: extension of optional consent for other research studieth&r programmes
approved by DHSC (or equivalent in Devolved Administrat(ets) convalescent plasma).

Section 9.6.1: addition of questions around long COVID

Section 9.7: addition of phone call to elicit missing participant data.

Section 9.8clarification around visit windows being equidistant.

Sections 9.9.2, 12: amendment of methods for returning results to particigavésichanges
to the Public Health Regulations (201®England (in process for Devolved Administratioos)
requireall results (positive/negative/void) of any laboratory test (swab or blood) to be
returned to public health bodies, not just positive tests. Until these regulations are in plac
only positive swab results will be passed onto public health bodies in teear® nations as
per protocol v5.0 and all results will continue to be provided to participants by letter. Onc
regulations are in place, notification of swab test results will be via the national reporting
systems linked to national tracing programmes.

Section 9.10: clarification of different options around withdrawal from the study.

SA06

7.0

1 February
2021

Ann Sarah
Walker

Sectiors 2, 6: clarification that survey remains important to monitor infection rates as
increasing numbers of people gedccinatedand that vaccination is an important participant
characteristic to be considered in analyses

Sections 2, 3, 5: removal of p to r|

wave'’ of i nfection in October

| ans
2020
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Date and version N& February2022, Versiori5.0

Amendment
No.

Protocol
Version No.

Date
issued

Author(s) of
changes

Detailsof Changes made

Sections 25, 7, 8, 911, 16 approach for consent from individuals from enrolled household
currently providing swabs ontg provideoptionalblood samples at monthly visits and for
monthly visits to be extended to April 2022, in order to monitor vaccine rolkpproach for
optional consent for individuals from households already providing blood samples to exte
follow-up to April 2024because the original consent form specified a 12 month study
participation) The target is to achieve up to ~125,000 peoplengl blood samples every
month in England, and up to ~7,500, ~5,500 and ~12,000 per month in Wales, Northern |
and Scotland (~150,000 in total across the UK) through to April 2022.

Sections 2, 5, 7,90,11.8,13.1 addition of the option foblood to be obtained from
participant fingerprick (capillary) rather than only venous blood draw, to avoid the need td
on trained HCP who may be needed in other parts of the NHS and to allow the ability to ¢
blood if individuals in the house asgmptomatic, seksolating or shielding.

Sectiors 5, 6,9.6, 9.9.1 extension ofthe antibody assato measure antibodies against both
(spike) and N (nucleocapsid) proteins on the same sample within the same automated
workflow. Only antiS resuls will be returned to participants (as in previous protocol versiol
since both natural infection and vaccination produce these antibodies.

Section 9.6.1: clarification that questions about vaccination include both the offer and rec
and alsahe type of vaccine, number of doses and dates if vaccinated.

Section 11lupdates tostatistical analysisince the survey has now reached sufficient size th
spatiotemporal models can be fitted (originally presented as a future aspiration in Bhase

Section 12.3: addition of possibility of data processing by IQVIA outside the EEA as they
worldwide organisation. This had always been in the participant information sheet, but ha
been omitted from the protocol in error.

MAO2

7.0

05 April
2021

Ann Sarah
Walker

Updates to the instruction sheet for participants for capillary blood which will be sent ahe
the visit.

MAO3

8.0

9 April
2021

Ann Sarah
Walker

Lay summary, Synopsis, Sections,B.Z Extension of recruitment from 23 Ap2i021 to31
July2021and study duration to 31 July 2028/e will continue to invite new households to joi
the study in order to maintain the stated targets for swab results per fortnight and blood
results per month.

ClinicaResarchProtocol Templaterersion 15.0
© Copyright The University of Oxford ar@kford UniversityHospitals NH&oundationTrust 2019

Page77 of 80



Date and version N& February2022, Versiori5.0

Amendment
No.

Protocol
Version No.

Date
issued

Author(s) of
changes

Detailsof Changes made

SAB

9.0

29 April
2021

Ann Sarah
Walker

Lay summary, Synopsis, Sections 5, 7,84L2 16 From April 2021 onwards, we will mainta

both the targets for swab results per fortnight and blood results per month above through

April 2022 by

 inviting everyone who is currently active the study to remain on monthly followp visits
until April 2022 (additional consent)

* inviting additional households who are only giving swabs at their monthly visits to
additionally give blood by fingerprick at these visits until April 2022 (additmoesent)

. continuing to invite new householdstil January 202 join the study in order to

replace participants who stop followp and to supplement current numbers in order to mee

targets despite possible missed visits.

Sectiors 7, 9, 11, 13 phasing out of venous blood draws so that blood is only taken from
fingerprick tests, meaning that study wj
venous blood draws will receive the option of moving to capillary blood draws or only taki
swabs for the rest of their study visits.

Section 11: clarification of targets for swabs and bloods, and addition of reference to the
Methods article on the ONS website.

MAO4

9.1

12 May
2021

Ann Sarah
Walker

Section 12: Change from Serco to Capithdlp resource the call centre from July 2021.

SA09

10.0

22 July
2021

Ann Sarah
Walker

Section 9.9.212 removal of text option for returning study test results, rerabef results
return through NPEfwhich is being phased out of the national testing programme procgss
and transitioned to theNHS Business Services Authgryd implementation of results return
via email, with letters remaining for those who do not have or do not wish to providsareil
to receive test resultgand clarification of sugontracting arrangements to enable this)

Sections 9.6.1, 11.2: clarification that case record forms collect sex rather than gender.
Removal of religion (no longer collected).

Section 10addition of standard further detail for safety reporting.

SA0

11.0

13
September
2021

Ann Sarah
Walker

Sections 2, 3, 5, 7, 8.1: Amendment of couséryeladult blood targets for England, Northern
Ireland and Scotland to reflect the Barnett form¢ame overalldarget of 150,000 antibody

test results per monthand clarification that, as per sample size section, all targets relate t
test results being obtained.

Sections 2, 3, 5, 7, 8.1: Addition of targets for blood test results in thosesatggears
(~5,500 antibody test results per month)
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Date and version N& February2022, Versiori5.0

Amendment
No.

Protocol
Version No.

Date
issued

Author(s) of
changes

Detailsof Changes made

Section 7, 9.3: clarification that the choice of participating once at enrolment, weekly for t
first month, or weekly for the first month and then monthly will be made at the enrolment
visit; participants will not be offered the option to extend if they initially choose weekly visi
for one month only.

Section 9.4.316.8(plus brief statement in other sections where fingerprick testing is
mentioned) Addition of optional fingerprick blabtests for antibody levels to those aged 6
years implementation starting with a pilot including collection of a small number of questi
relating to parent/carer experienceither on the main study database (depending on time
needed to develop this) ayn a separate survey tool, Smart Survifysmart Survey is used,
only pseudonymised identifiers (household identifier, age in yearsyvgaxy identify child
participants Paticipating children would receive a sticker as a thank you.

Section 9.6.1: Addition of questions about flu vaccination and other respiratory virus relat
symptoms to the questionnaire

Section 9.9.1Clarification regarding use of stored sersamples

Section 12: details regarding the Smart Survey tool and its certification and assurance

SAll

12.0

7 October
2021

Ann Sarah
Walker

Section 6: clarification regarding the different types of characteristics that will be investige
for associations with positive swab and/blood tests, and that an exploratory objective is tq
investigate long COVID using available survey data

Section 9.4: Addition of reminder letters or emails where participants are being approach
consent tocontinue followup to the end of the survey.

SA12

13.0

12
November
2021

Ann Sarah
Walker

Throughout: alignment of the recruitment period to 31 January 282@that this means
enrolling new households through to this date (rather than sending letterastatthis date
which may not be acted on for several weeks).

Sections 2, 3, 5, 7, 8.1, 9.4.3: Antibody testing in under 16s restricted to those -4gegkars
and monthlybased on results of the pilot phas@d feedback from parents/carers, with
targets amended te-3,600 antibody test results per month to reflect this

Section 8.5: clarification that eenrolment is allowed.

Section 12: clarification that the mechanism by which linkage to NHS health records will ¢
is to link thepersonal information provided by the participant (hame, address, date of birth
sex) to their NHS number through the Personal Demographics Service, and then use the
number to link the relevant health records. NHS number would not be returned to thiy stu
dataset, but used only for linkage.
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Date and version N& February2022, Versiori5.0

Amendment
No.

Protocol
Version No.

Date
issued

Author(s) of
changes

Detailsof Changes made

Section 16.8: removal of stickers for children and young people attempting the fingerpricl
blood test based on feedback in the initial phase that this was not useful or wzaned
change in age to 8 to 15 years

13.1

24
November
2021

Ann Sarah
Walker

Section 9.4.3: Rationale for the change in blood sampling target for 8 to 15 year olds afte
results of the initial pilot phase.

Section 11.3: additional justification of the blood sampling target for 8 tgets olds

SA13

14.0

21
December
2021

Ann Sarah
Walker

Sections 3, 5, 6,,B.3 extension of linking of NHS health d&tam 1 yearto 15 years after the
end of study participationo enable analyses of the impact of SARS/2 infection on
development oimultiple longterm conditions over the longerm, because of the unique
ability to accurately assess groups who have and have not been infected witFCBMRS
including asymptomatically, in the survegclusion of data back to January Bdb capture
pre-existing health conditions to adjust for these in analy€&arification that linkage will be
happening throughout the course of the study as well as after the end of the study.

Section 9.6.1: addition of extra symptoms for all symptom questiom®ver symptoms
associated with “long COVID”.

Section 9.6.1: clarification that S antibody results will be returned as positive or negative
with the MHRA approval for the teghlready in results return letter)

Section 9.8, 13.2Addition of a small random number of telephone calls to participants afte
visits in order to ensure quality control of study procedures and data quality.

Throughout: replace Public Health England with UK Health Security Agency

SAl4

15.0

9 February
2021

Ann Sarah
Walker

Sections 5, 8.4, 7: clarification that those testing positive on a nose and throat swab, and
household members, would be approached to give blood if this does not lead to targets fi
blood sampling being exceeded by >5% (whighaicts the capacity of the laboratory to
conduct all the required tests).

Section 9.6.1, 9.9.2: return of antibody results at both the current standard threshold, anc
higher threshold reflecting protection from new infection in those vaccinated ladn@ not
had COVIEL9 before.

Throughout: typographical errors and edits to match previously approved versions which
been missed.
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