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ABSTRACT
Introduction
The emergence and rapid spread of COVID-19 have caused widespread and catastrophic public health 
and economic impact, requiring governments to restrict societal activity to reduce the spread of the 
disease. The role of household transmission in the population spread of SARS-CoV-2, and of host 
immunity in limiting transmission, is poorly understood. This paper describes a protocol for a 
prospective observational study of a cohort of households in Liverpool City Region, UK, which 
addresses the transmission of SARS-CoV-2 between household members and how immunological 
response to the infection changes over time.

Methods and analysis
Households in the Liverpool City Region, in which members have not previously tested positive for 
SARS-CoV-2 with a nucleic acid amplification test, are followed up for an initial period of 12 weeks. 
Participants are asked to provide weekly self-throat and nasal swabs and record their activity and 
presence of symptoms. Incidence of infection and household secondary attack rates of COVID-19 are 
measured. Transmission of SARS-CoV-2 will be investigated against a range of demographic and 
behavioural variables. Blood and faecal samples are collected at several time points to evaluate 
immune responses to SARS-CoV-2 infection and prevalence and risk factors for faecal shedding of 
SARS-CoV-2, respectively.

Ethics and dissemination
The study has received approval from the NHS Research Ethics Committee; REC Reference: 
20/HRA/2297, IRAS Number: 283464. Results will be disseminated through scientific conferences and 
peer-reviewed open access publications. A report of the findings will also be shared with participants. 
The study will quantify the scale and determinants of household transmission of SARS-CoV-2. 
Additionally, immunological responses before and during the different stages of infection will be 
analysed, adding to the understanding of the range of immunological response by infection severity.

STRENGTHS AND LIMITATIONS OF THIS STUDY
 COVID-LIV is a prospective cohort study of households that aims to represent the 

socioeconomic profile of Liverpool City Region population, which enables the determination of 
risk factors of SARS-CoV-2 transmission whilst minimising recall bias.

 This household-based study will identify paucisymptomatic and asymptomatic COVID-19 cases, 
thus allowing the measurement of their contribution to transmission.

 The longitudinal nature of the study enables the capture of subjects before they test positive 
for COVID-19, which provides a pre- and post-infection time point to evaluate changes to the 
host immune response.

 Limitations include the relatively small sample size and repeated self-sampling, which may lead 
to diagnostic inconsistencies.

 Participation bias by those most engaged with COVID-19 and disease control may theoretically 
result in an unrepresentative study cohort.
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INTRODUCTION
Within months of the first reports of a novel respiratory disease in Wuhan, China in December 2019, 
COVID-19 has been declared a global pandemic with devastating impacts.1 The disease caused by the 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has reached 46.8 million cases and 1.2 
million deaths globally as of 3 November 2020, although the real number is likely to be much higher.2 
With limited evidence of effective prophylactic treatment and prior to availability of vaccination,  
countries around the world have been forced to implement various forms of restriction to individual 
movement in order to control the transmission of SARS-CoV-2.3–5 Although the effectiveness of such 
measures in controlling viral transmission comes at the cost of disruption in socioeconomic activity 
and mental wellbeing, the impact from uncontrolled transmission could cause the loss of millions of 
lives and the potential collapse of health systems.6–9

Understanding the pattern of community transmission is essential to inform approaches to contain 
the spread of SARS-CoV-2. The role of transmission between household members is believed to have 
a significant role in the spread of the disease, where the secondary attack rate is estimated to be 
16.6%.10 This is reflected in the current UK government guideline where members of the household 
of a confirmed case are required to self-isolate for ten days.11 Despite this, the limited availability of 
long-term prospective cohort studies means that further exploration of how SARS-CoV-2 transmits 
within households, and a better understanding of how immune responses develop over time, are 
urgently needed.10,12

In October 2020, the Liverpool City Region became the first area in England, UK to be placed in the 
highest level of regional restriction after experiencing one of the highest rate of infection in the 
country.13 The region was also chosen as the site for the pilot asymptomatic mass testing due to its 
high infection rate during the second national lockdown.14 The transmission characteristic of the 
Liverpool City Region could be explored further through a community study of the virus transmission. 
These data would aid understanding of the transmission dynamics of SARS-CoV-2 that may be 
beneficial in informing public health interventions.

The Liverpool Household COVID-19 Cohort Study (COVID-LIV) is a prospective observational study of 
households in the Liverpool City Region. As a household-based study, COVID-LIV will capture 
paucisymptomatic and asymptomatic COVID-19 cases. This allows measurement of the role of 
different disease manifestation of COVID-19 cases in the transmission of SARS-CoV-2 between 
household members. In addition, the prospective nature of the study allows characterisation of the 
immune response to SARS-CoV-2 at different stages of the infection and determine the durability of 
the response.

STUDY AIMS
Among households in the Liverpool City Region, the primary aim is to understand household 
associated SARS-CoV-2 transmission. This aim will be achieved by:

1. Measurement of household COVID-19 incidence and secondary attack rates
2. Identification of the determinants of transmission of SARS-CoV-2
3. Estimation of the contribution of paucisymptomatic and asymptomatic infection to the 

spread of SARS-CoV-2
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Secondary aims are:

1. Measure family member contact patterns and the relationship to household structure
2. Describe the clinical phenotype of mild COVID-19 cases
3. Undertake sequence SARS-CoV-2
4. Characterise the immune response in mild COVID-19 cases
5. Characterise the immune response of exposed household contacts with no subsequent 

detection of confirmed infection
6. Investigate the prevalence of household faecal shedding of SARS-CoV-2

METHODS AND ANALYSIS
Design
COVID-LIV is a prospective observational cohort study of households in the Liverpool City Region, UK. 
Cohorts are followed up for an initial period of 12 weeks and then up to three years, observing the 
incidence of household transmission of SARS-CoV-2 and characterising changes in the immune 
response over time. For 12 weeks, all household members are requested to perform weekly self-
administered throat and nasal swabbing, along with the collection of blood and other clinical samples 
at different time points of the study. The study started in July 2020 and is expected to continue until 
September 2023.

There are social science studies linked to this household study, including longitudinal surveys of all 
these households focusing on the impacts of the pandemic on the residents included in this research. 
In addition, there will be in-depth qualitative interviews at baseline and three months with a purposive 
sample of these households, focusing on risk perception beliefs and actions.

Study population
Households are recruited from the large metropolitan Liverpool City Region in North West England, 
UK. The Liverpool City Region comprises six local authorities and has a population of over 1.5 million 
people. Almost 50% of its population are categorised as living in the 20% most deprived areas of 
England.15 

Recruitment procedure
Households were recruited from the established Liverpool household survey undertaken by the NIHR 
Collaboration for Leadership in Applied Health Research and Care (CLAHRC, now ARC).16 The 
established study framework contains over 7000 households, representing a spectrum of 
demographic and socioeconomic characteristics. The initial selection process was undertaken by ARC 
team members with appropriate permission to access the original survey data. Individuals who 
indicated a willingness to be re-contacted for further research participation were identified and 
contacted by the COVID-LIV study team about their potential participation in this study.

To supplement the number of recruits, other methods to reach out to potential participants were 
utilised, which include text messages sent from local general practitioner (GP) surgeries to their 
patients containing information about the study; and sharing study information through the University 
of Liverpool media, local media outlets, and the social media of the researchers and stakeholder 
organisations. Interested households that contacted the study team are recruited if they fulfil the 
study criteria as follows:
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Inclusion criteria
1. All people in the household willing to take part
2. At least one adult within the household must speak English and willing to translate
3. Have provided informed verbal and written consent, or personal legal consent for those 

lacking capacity
4. Ability and willingness to undertake self-swabbing
5. Intention to be resident for at least six months within their current household – except for 

students, military personnel, and other professions who may have to move away from home 
for purposes of study or employment

Exclusion criteria
1. Contraindication to throat and nasal swab or blood sampling
2. One or more members of the household have had a proven COVID-19 test (positive PCR test 

for SARS CoV-2)
3. No members of the household can speak English

A household comprises those individuals who reside at the household at the date of contact, even if 
they do not believe this is their primary residence and are intending to stay for at least six months 
beyond the date of enrolment and first sampling. Regularly attending persons such as carer and 
cleaner are classified as attendees and are asked to participate in the study, although their 
participation status does not affect the eligibility of the household. A participant aged 16 years or 
above is considered an adult.

Participant pathway
This section provides the pathway details of study participant from enrolment up to the end of the 
study (Figure 1).

Consent procedure
The consent process consists of two phases; an introductory communication, followed by a visit to 
establish consent and sampling. At the first phase, potential households from the list of contacts from 
ARC will be contacted by phone or email wherever possible for ease and speed of communication and 
to minimise transmission risk. The same method of communication applies to participants that directly 
contacted the study team in response to advertisement through GP surgeries and other forms of 
media communication. During this phase, potential participants are given a brief explanation about 
the study, access to information on the study website is confirmed, and any queries are answered.

Following initial contact and expression of interest by the household, a visit arrangement by research 
nurses is made. During the visit, where every household member is expected to be present, printed 
information sheets are provided along with further discussions on the purpose of the study and 
procedures required (see online supplementary appendix file 1).  Written informed consent is 
expected to be provided for each member of the household. In addition to the parent or guardian 
consent form, children are provided with age-relevant information sheets; assent is obtained if the 
child is aged 8 - 15 years old and deemed capable of assessing the study documentation provided.

Baseline visit
After written consent forms have been acquired from all household members, a baseline visit date is 
arranged. The visit is done on the day the consent forms are signed, or another date is arranged if 
necessary. During the baseline visit, the research nurses collect throat and nasal swab, blood samples 
(or finger prick sample if not suitable for venepuncture), nasal mucosal sample, and saliva sample from 
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all adult participants. Only a finger prick sample and saliva sample are collected from children. The 
research nurses also train the participants on how to perform throat and nasal swabbing themselves. 
Instruction on the procedure of self-swabbing is given to each household, along with the swab kits for 
the following weeks.

The first 12 weeks of participation
Participants are instructed to perform self-throat and nasal swab every week for a total of 12 weeks 
after enrolment; samples are collected by a courier.  A questionnaire is sent each week through email 
or phone call if no email address is provided, requesting information about the participant’s health 
condition and activities from the past seven days. Optional stool samples are collected from 
consenting participants at weeks 6-8 and 12-14 from enrolment. 

Positive swab and result notification
If a positive SARS-CoV-2 swab result occurs during the first 12 weeks of self- throat and nasal swabbing, 
participants are informed of the result within 72 hours of sample receipt at the laboratory. Positive 
case details are passed to the National Health Service (NHS) test and trace according to Public Health 
England statutory requirement. Upon notification, participants are given information on self-isolation 
and are provided with other relevant guidelines from the UK government and the NHS. The 
participant’s GP is also informed, and additional clinical advice is available from the infectious diseases 
team at Liverpool University Hospitals NHS Foundation Trust or Alder Hey Children’s Hospital NHS 
Foundation Trust if deemed necessary by the study clinical team.

Following notification, a household visit is arranged to obtain additional samples of blood (or finger 
prick), throat and nasal swab, nasal mucosal swab, and saliva from the positive case and other 
household members. The visit is expected to be done within three days following result notification; 
repeat visits are arranged at 14 days and 12 weeks after result notification. If a participant has more 
than one positive PCR swab result during the course of the study, this will trigger re-start of the 
additional sampling schedule if more than six weeks have elapsed from the first positive test in order 
to identify re-infection.

Follow-up visits
The first follow-up visit is performed at 12 weeks after enrolment for households with and without 
COVID-19 cases. Samples of blood (or finger prick) are collected from households with no positive 
case, whilst samples of blood (or finger prick), throat and nasal swab, nasal mucosal swab, and saliva 
are collected from households with at least one positive case. Repeat visits to households with a 
history of a positive throat and nasal swab, or seropositivity at baseline or at 12-week follow-up, will 
be conducted at six months, one year, two years, and three years post enrolment.
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Clinical sample and laboratory investigation
The following section provides more detail on the clinical samples that are obtained at different time 
points during the study (Table 1).

Table 1. Collection of clinical samples for the COVID-LIV study

Timepoint Baseline / 
enrolment

Week 1 - 12 
(Day 8, Day 15 

etc.)

Weeks 6-8 
and 12-14

Any time in 
weeks 0-12

Week 12 
follow-up

Week 12, 
Month 6,

Year 1,2, 3

Participant 
group

All 
participants

All 
participants

All 
participants2

PCR swab 
positive 

participants/h
ousehold 

members of 
swab positive 
participants3

PCR swab 
negative 

participants

Seropositive / 
PCR swab 
positive 

participants 
and their 

household 
members

Throat & 
Nasal Swab X X     

Blood samples X   X X X

Stool Sample   X2 X   
Nasal mucosal 
sample X1   X1  X1

Saliva sample X   X   X
1 Adult participant only
2 Optional - additional consent required 
3 Samples taken at day three and day 14 after PCR swab positive test

Throat and nasal swab
A combined throat and nasal swab are taken for detection of SARS-CoV-2 at baseline by the participant 
under the guidance from the research nurses. Swabs are then taken by the participants at home and 
collected on a weekly basis for 12 weeks. This sample is collected using nylon flocked dry swabs placed 
into plastic tubes and transported to the laboratory to be tested within 72 hours. Swabs are processed 
for RNA extraction (Zymo) and qPCR (Primer Design Novacyt).  Remaining amies medium and 
extracted nucleic acid will be stored for future virology research. 

Virus sequencing
Nucleic acid from positive throat and nasal swabs (and a small number of negative swabs as controls) 
will be transferred to the Centre for Genomic Research, University of Liverpool for SARS-CoV-2 whole-
genome sequencing using the nanopore technology and the ARTIC network protocol 
(https://www.protocols.io/view/ncov-2019-sequencing-protocol-bbmuik6w).

Blood sample
Up to 60 ml of whole blood are collected from each adult participants (or finger prick sample, if 
unsuitable for venepuncture). Children under the age of 16 years will have finger prick and blood spot 
collection rather than venepuncture, and a smaller amount of blood collected.
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The baseline and 12-week follow-up blood samples will be used to determine the prevalence of 
exposure to SARS-CoV-2 at a certain point of the epidemic. These data will be used to supplement 
virology data to maximise the identification of SARS-CoV-2 exposure.

Peripheral blood mononuclear cells (PBMCs) will be isolated from different time points of infection 
using Ficoll density centrifugation. Briefly, blood collected from sodium heparin tubes will be placed 
on a Ficoll cushion and centrifuged to retrieve PBMCs. Cells will then be washed and frozen down in 
90% fetal bovine serum (FBS) and 10% DMSO for downstream assays.

Antibody responses
The antibody response will be measured over time at baseline, 12 weeks, 6 months, and 1-, 2- and 3-
years post-infection by ELISA, pseudo-virus neutralisation and SARS-CoV-2 neutralisation in a subset. 
The proportion of participants positive at each time point will be determined, and the magnitude of 
antibody titres measured. If positive cases are detected, neutralising antibody titres will be measured, 
and virus isolation will be attempted allowing testing of the serum neutralising capacity against the 
actual virus infecting the participant. Mucosal antibody and cytokine responses will be tested. These 
experiments will determine whether serum antibody measurements correlate with mucosal antibody 
and whether either is an adequate correlate of immunity. Parallel samples from household contacts 
(who are highly likely to be exposed) will also be collected and studied in order to determine what, if 
any, factors protect against the acquisition of infection, or correlate with sterilising immunity.

T cell responses
Antigen-specific responses will be measured following ex-vivo stimulation with SARS-CoV-2 peptide 
pools. PBMCs isolated at the various time points will be stimulated with various peptide pools and ICS 
(intracellular cytokine stain) and activation marker assays will be performed to characterise the SARS-
CoV-2 T cell responses. Single-cell RNA-seq assays will also be done to explore the breadth of the T 
cell response to determine qualitative differences in the T cell repertoire.  Where sample allows, T cell 
epitopes will be mapped using a synthetic peptide library and tested for cross-reactivity against 
common cold coronaviruses.

Innate response
Whole blood stored in RNA stabilisation solution (tempus tubes) will be subjected to RNA isolation 
and sequencing to characterise the innate immune response. These data will inform and refine the 
above experiments and have the potential to be related to the ISARIC 4C dataset (hospitalised severe 
cases) as a mild disease group.

Genomic testing
HLA (human leukocyte antigen) typing will be undertaken along with characterisation of other 
important immune mediating characteristics, e.g. Angiotensin reception 2 (ACR2). 

Stool sample
Stool samples are collected from adult participants who test positive from a PCR swab and from their 
consenting household contacts at approximately 3 and 14 days after confirmation of a positive PCR. 
Samples are transported to the University of Liverpool where they are frozen down for downstream 
assays, including for SARS-CoV-2 sequencing. Additionally, optional stool samples are requested from 
all participants at two time points from their enrolment; at approximately week 6 – 8 and week 12 – 
14.
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Nasal mucosal and saliva sample
At the baseline visit, nasal mucosal and saliva samples are collected from adult participants and all 
participants, including children, respectively. The nasal mucosal sample is collected using synthetic 
absorptive matrix (SAM) strips, and saliva sample is collected using an oral fluid collection device, both 
are collected for antibody analyses. Additional samples are also collected from adult participants who 
subsequently tested positive from PCR swab and their household contacts.

Outcome measures
Primary endpoints

1. Incidence of paucisymptomatic and asymptomatic SARS-CoV-2 infections index cases, 
including the prevalence of infection or past infection at baseline serology status

2. Incidence of secondary household cases
3. Risk factors for household transmission

Secondary endpoints
1. Analysis of household contact patterns
2. Description of clinical phenotypes of the index cases
3. Genomic characterisation of SARS-CoV-2
4. Characterisation of the immune response in index cases and exposed household contacts
5. Prevalence of SARS-CoV-2 household faecal shedding

Data analysis
The results of the analyses will be reported according to the STROBE guidelines.17 This will include a 
descriptive analysis of households; paucisymptomatic and asymptomatic primary household index 
cases; and secondary household cases.

Environmental, demographic, and behavioural risk factors for secondary transmission among 
household contacts of symptomatic and laboratory-confirmed cases of COVID-19 will be investigated. 
Cases in households will be ordered by date of symptom onset. The first symptomatic COVID-19 case 
in the household will be classified as the probable household index case. Secondary COVID-19 cases 
will be defined as any COVID-19 case with an onset of illness within seven days following the onset of 
the index case.

The primary attack rate will be calculated as the number of households with a primary case divided by 
the total number of households in the study. The household secondary attack rate will be calculated 
from the number of households with at least one secondary COVID-19 case divided by the total 
number of households at risk. The individual household members attack rate will be calculated from 
the number of household members with secondary COVID-19 illness divided by the total number of 
household members at risk. 

Index cases will be described in relation to demographics, employment, and contact history. A risk 
factor analysis will be undertaken to investigate variables associated with secondary attack cases 
within households. Risk factors will include data on contacts, viral load measurements, household 
characteristics, and other variables that emerge in external reports or literature that may be linked 
with transmission.

Data and statistical analysis of serology and other immunological parameters will be done using 
GraphPad Prism, FlowJo v10, R and other bioinformatics software.
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Sample size
The study should be regarded as exploratory. The initial constraints on sample size are primarily 
access to testing on a weekly basis. Referring to the current data on the secondary attack rate (SAR)  
of 10.5 – 45% of contacts with a hazard ratio of 1.5 or 2.0, using a single sample Cox proportional 
hazard model with 80% power and 10% study withdrawal, we propose an initial sample size of 300 
households, which will contain approximately 1000 individuals.18–20

ETHICS AND DISSEMINATION
The study has received approval from the NHS Research Ethics Committee; REC Reference: 
20/HRA/2297, IRAS Number: 283464. Protocol amendments have been and will be reported to the 
Research Ethics Committee, as will any serious adverse events. The study participants are informed 
that all data collected are for research purposes only and that they have the right to withdraw from 
the study at any time.

PATIENT AND PUBLIC INVOLVEMENT
The protocol has been reviewed by the patient and public involvement (PPI) committee of the Institute 
of Infection & Global Health. The study design, participant acceptability, and perceptions have been 
reviewed and discussed. The necessary speed to get this work up and underway has prevented a more 
standard input from the PPI group. We will report test results to participants in plain language.

PROJECT GOVERNANCE
The study is coordinated by the Liverpool Clinical Trials Centre. A study steering group has been 
established to enable effective achievement of the project objectives. The steering group includes 
representatives from academia, public health, and lay membership.

DISSEMINATION OF RESEARCH FINDINGS
The findings will be presented at professional and scientific conferences. The results will also be 
published in peer-review publications and if appropriate, published first as pre-prints to enable a 
timely public health response to COVID-19. Interim and final reports will be submitted to the funders 
and the steering group. We also work with our institute PPI panel to identify and produce materials to 
disseminate to the general public, including study participants.

DISCUSSION
COVID-LIV will demonstrate the role of household transmission of SARS-CoV-2 in a cohort of 
households in the Liverpool City Region, UK. By observing households with no apparent previous 
infection of COVID-19, it is hoped that the incidence, determinants of transmission, and contribution 
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of paucisymptomatic and asymptomatic cases can be described, filling a knowledge gap in how the 
disease transmits within the population in the Liverpool City Region. Characterising immune responses 
in a cohort of mild infections will provide a better understanding of how natural infection alters 
immune parameters over time, allowing a better understanding of immunity against COVID-19 
infection that may help inform vaccine development and delivery.

Strengths
COVID-LIV aimed to recruit a cohort of households across a representative range of socioeconomic 
status in the Liverpool City Region. The household cohort allows for identification of 
paucisymptomatic and asymptomatic COVID-19 cases, which will provide a better representation of 
the impact of COVID-19 in the community and extent of transmission through the sampling of high 
probability exposed household members. The prospective nature of the study allows the 
determination of a true incidence rate and risk factors for SARS-CoV-2 transmission with less recall 
bias. The longitudinal study design enables the analysis of the immunological response and faecal 
shedding of SARS-CoV-2 during different stages of the disease. It also allows observation of the natural 
progression of mild cases from a pre-infection stage sample collection to allow the interrogation of T 
cell repertoires and their association with acute infection.

Limitations
The cohort households may be biased by those that are most engaged with COVID-19 and disease 
control, leading to a low level of secondary infections as participating individuals are more likely to 
take precautions against transmission. Low level of detectable infections may also be observed due to 
the study observation across different seasonality time points. Reliance on repeated self-sampling 
may lead to diagnostic inconsistencies, although instructions were given, and techniques were 
carefully assessed by the research nurses during the initial baseline visit. Exclusion of non-English 
speaking families may exclude potential high-risk households resulting in under detection of incidence 
rate and more severe cases.
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FIGURE LEGENDS
Figure 1: Participant pathway
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Figure 1. Participant pathway 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Joining COVID-LIV 

• Potential participants are contacted for the study team to give a brief 
explanation about the study, answer any queries, and acquire verbal 
consent. 

• A visit by a team of research nurses is arranged. 

Baseline visit 

• The study team answers any questions and acquire written informed 
consent. 

• Detailed questionnaire is filled. 

• Participants provide blood sample (or finger prick), throat and nasal 
swabs, nasal mucosal sample, and saliva sample. 

• The study team explains how to take self-administered throat and nasal 
swabs and provides swab kits for the following weeks. 

Week 0 

Initial 
contact 

Weeks 1 - 12 

The first 12 weeks of participation 

• Participant filled a brief questionnaire every week 

• Participants take weekly throat and nasal swab 

• Consenting participant provide optional stool samples at week 6-8 and 
week 12-14 

• Positive swab results will be informed by phone and a confirmatory email 
is sent 

Up to 3 years 
after study 

participation 

Additional samples 

• Additional samples will be collected from households with PCR positive or 
seropositive case at 6 months, 1 year, 2 years, and 3 years after study 
participation 

If participant 
tested positive 
for COVID-19 

If participant tested positive for COVID-19 

• Participant GP and relevant public body will be notified. 

• The study team will arrange a visit to the household within 3 days of 
result notification. 

• All household members of the positive case provide blood sample, throat 
and nasal swab, nasal mucosal sample, saliva sample, and stool sample. If 
another person tests positive more samples will be taken from the 
household, up to four times in a month. 

• Repeat visit are arranged at 14 days and 12 weeks after result 
notification. 

If participant 

has fallen ill 

If participant has fallen ill with fever, cough, sore throat, breathlessness, or flu-like 
illness 

• Participant will contact the study team to record symptoms. 

• Participant will take additional throat and nasal swab. 

• Swab results will be informed by phone. 

Post week 12 
or 3 months 

Post 12-week follow-up visit 

• The study team arranged a 12-week follow-up visit. 

• Detailed questionnaire is filled. 

• Participants provide blood sample (or finger prick) and throat and nasal 
swabs. 
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Adult Information Sheet for COVID-LIV 

  

 

o You were contacted by telephone or you have 
contacted us and verbally agreed to take part in a 
research study called COVID-LIV. You also provided 
information about yourself. 

o Please now take time to read the following 
information carefully (note, you may have received 
this information via email following the telephone 
call). Part 1 tells you the purpose of the study and 
what will happen to you if you take part. Part 2 
gives you more detailed information about the 
conduct of the study. 

o You can ask a member of the research team if there 
is anything that is not clear, or if you would like 
more information.  

o Taking part is voluntary. If you don’t want to take 
part then you don’t need to give a reason. 

o If you want to take part but other members of the 
household do not want to, we may not be able to 
include you in the study. 

o The COVID-LIV study team are studying how 
COVID-19 spreads in the community, inside 
households. 

o This is being done using swab tests – the same tests 
that you would have if you came into hospital with 
COVID-19. If you choose to, you can also provide  a 
stool sample at 6-8 and 12-14 weeks. 

o We need all kinds of different households across 
Liverpool city region to take part.  

o The study is currently funded for 12 months whilst 
additional funding is obtained to continue for a 
further three years. 

How to contact the study team: 

If you have any questions about this study, please 

talk to a member of the study team who visits 

you, or call: ### 

Professor Neil French is the lead Investigator. 

 

   
Contents: 
 

Part 1 – Purpose of the study and what will happen if 

you take part 

• Why are we doing the COVID-LIV study? 

• Why have I been chosen? 

• Do I have to take part? 

• What will happen to me if I take part? 

• What will I have to do if I take part? 

• What are the benefits and risks of taking 

part? 

• What happens if I change my mind? 

• What happens when the study stops? 

• What if there is a problem? 

• Will my taking part in the study be kept 

confidential? 

 

Part 2 – Detailed information about the conduct of 

the study 

• Who is running the study? 

• How will my information be collected and 

handled? 

• What are my choices about how my 

information is used? 

• Information sharing for other research 

• Where can I find out more about how my 

information is used? 

• What will happen to the nose and throat 

swabs, and the blood, saliva and stool 

samples I give? 

• What if there is a problem? 

 

If you become ill or suspect you have COVID-19 

please follow government guidelines 
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Why are we doing the COVID-LIV study? 

COVID-19 (or COVID for short) is the name of the disease 

that is caused by the new coronavirus. This coronavirus 

was first found in China in January 2020. The new 

coronavirus has since spread all round the world. COVID-

19 is caused by a virus strain called SARS-CoV-2. We 

want to understand what factors determine 

transmission of the virus and how our bodies respond 

and become resistant to it. 

Most people who get COVID-19 will be fine as it is not a 

serious disease in most people. Some people might not 

even know that they had it. But in a few people, COVID-

19 makes them very sick. They may need a ventilator to 

help them breathe, or may even die. In order to prevent 

this, the government has asked everyone except 

essential workers to stay at home whenever possible. 

Whilst this will work, it has other effects, for example 

preventing people from working, so there is a great cost 

to the country, and to our personal freedoms. We need 

to understand how COVID-19 spreads, so we can help 

tell the government when to stop advising people to 

stay home, and what might happen as they do tell us we 

can go out again. 

The results from this study will be used to provide 

valuable information for the government and local 

public health to plan the next stage of the COVID-19 

response – that is how we step down from the lock 

down and back to more contacts and interactions.  

Why have I been chosen? 

You, and your household, have either been selected 

because you were part of another study before, called 

CLAHRC NWC Household Health Survey or you have 

responded to one of our communications seeking 

volunteers. Those in the household study gave 

permission to be re-contacted again about other studies. 

Therefore, we are contacting you to ask if you would like 

to take part in this study. 

We are selecting different types of households (for 

example with different numbers of people, or those with 

and without children) to take part in COVID-LIV. We 

need all different kinds to take part so we have not 

approached you based on anything particular about you 

or your household, or family. We are looking for around 

1000 people from 300 different households to take part, 

so that we can be sure the people in the study are just 

like those in the whole community. 

Do I have to take part? 

No, taking part is voluntary.  It is up to you to decide 

whether or not you want to take part.  

We also want all the members of the household to take 

part. If you want to but other members of the household 

do not want to participate we may not be able to 

include you. 

If you do decide to take part, we will ask you to sign a 

consent form. 

If you decide to take part, you can also choose to stop at 

any time without giving a reason. 

The decision you make on whether to take part or not 

will not affect the care you receive for COVID-19 now, or 

in the future. 

What will happen to me if I take part? 

After you have signed the consent form, we will ask you 

to complete a questionnaire (we will ask you about 

members of your household, diet, employment, and 

some other things). The researcher will take up to 60ml 

blood sample from you. This sounds like a lot, but it is in 

fact only about 1½ egg cups in size. For the participants 

unable to donate blood, the researcher will take a finger 

prick test and blood spot collection. We will also collect 

a sample of saliva with a mini sponge and a sample of 

nasal fluid with a small piece of special filter paper. We 

will then explain how you can take nose swabs from 

yourself or other members of the household and ask you 

to do the first swab in the presence of a researcher to 

check you are able to do it correctly. These swabs are for 

COVID-19 testing, and are easy to use. If you feel ill at 

the time of the first visit we will only take the nose swab 

to see if you have COVID19 and arrange a further visit to 

collect blood and other samples depending on the swab 

result. You will swab your nose once a week, for 12 

weeks (or at any other time if you think you have fallen 

PART 1: Purpose of the study and what will happen if you take part 
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ill with fever, cough, sore throat, breathlessness or flu-

like symptoms). We will phone you, or send a text 

message, to remind you to take the nose swabs once a 

week. If you struggle to take the nose swabs yourself, 

simply let us know and we can arrange for the 

researcher to visit you and help take the swabs. 

We will let you know when a courier will collect the 

swabs from you – this will happen on a weekly basis. The 

swabs will be taken to a laboratory team who will do 

COVID-19 tests on them. This takes up to three days, 

and we will phone you, or send a text message, with the 

results. 

After the first 12 weeks, we do not need swabs every 

week. However, we would still like you to collect nose 

swabs at any point in the study if you think you have 

fallen ill with fever, cough, sore throat, or 

breathlessness. At this point, the processing of swabs 

may change depending on local NHS testing policy 

The researcher will visit and collect up to 60ml blood 

samples after you have been in the study for 12 weeks 

(3 months), then again at 6 months, 1 year, 2 years and 

3 years after you started the study. For the participants 

unable to donate blood, the researcher will take a finger 

prick test and blood spot collection. At these visits, you 

will also complete a questionnaire. 

If a nose swab has a positive test result: We will provide 

support in terms of your healthcare (either via the 

phone, or face-to-face), and we will also visit you a few 

days after your positive result, and then 2 weeks after 

that. We will inform your GP of your positive result. 

Public Health England maybe informed in line with their 

current guidelines. When we visit, we will ask you more 

questions, and take some more samples, both from the 

person in the household who has tested positive, and 

from the rest of the household as well. The samples we 

will take are: another nose swab, a swab for saliva, a 

stool sample, and further blood samples (up to 60ml). 

We may also provide you with a special device for rapid 

diagnosis to take a nose/throat swab, but this is only if it 

is approved for use and part of NHS guidelines. If 

another member of the household tests positive, then we 

will take additional blood, saliva, nose and throat 

samples off them as well. The maximum number of times 

we take samples would be about 4 in a month. 

If, at any point, you become ill or suspect you have 

COVID-19, you can call the telephone number given on 

the first page of this information sheet. If you suspect 

you have COVID-19 and need to talk to someone outside 

of usual office hours, you should call NHS ###. 

The study is planned to last for three years. At the 

moment the study is going to be started for the first 12 

weeks (3 months); continuing the study after that will 

depend on the study team obtaining more funding. 

However, our intention is to run the study for three 

years, so we are asking for permission for this up front 

from you, so that we do not need to keep coming back 

to you. 

We will let you know when the study ends. 

 

What will I have to do if I take part? 

If you agree to take part, you will be asked to sign a 

consent form. You will be provided with a copy of the 

consent form and the information sheet to keep. 

Once you have signed the consent form, you will be 

asked to follow the study plan (see study timeline 

diagram below). 

You will have to:  

• Provide swab of the throat and nose at the 

beginning, repeated weekly for the first 12 

weeks and at any time point you have fallen ill 

with fever, cough, sore throat, or breathlessness 

taken by yourself  

• Be ready at pre-set timepoints for the courier to 

collect the swabs (once a week) 

• Provide blood samples (or finger prick test, if 

unable to donate blood) 

• Provide saliva swabs (only if you test positive for 

COVID-19) 

• Provide stool sample at week 6-8 and 12-14 

(optional), and if you test positive for COVID-19) 

• Complete questionnaires (either by yourself or 

over the telephone) 

• Provide information on your health and 

wellbeing 
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Joining COVID-LIV 

• Potential participants are contacted for the study team to give a 
brief explanation about the study, answer any queries and 
acquire verbal consent. 

• A visit by a team of research nurse or doctor is arranged. 

Initial visit 

• The study team will answer any questions and acquire written 
informed consent. 

• Detailed questionnaire will be filled 

• Participants will provide blood sample (or fingerprick), nose and 
throat swabs, nasal strip and saliva. 

• The study team will explain how to take self-administered nose 
swabs and provide with swab kits for the next weeks 

Week 0 

Initial 
contact 

Weeks 1 - 11 

Weekly questionnaires and swabs 

• Participant will fill a brief questionnaire 

• Participants will take weekly nose swab 

• Participant will provide an optional stool samples at week 6-8. 

• Courier will come and collect the samples every week. 

12 weeks, or 
up to 3 years, 
after you join 

the study 

If you test 
positive 

(study nurse 
visits you) 

If you test positive for COVID-19 (this visit will occur a few days later, and again 
about 2 weeks after that) 

We will inform your GP of the positive result. 
We will ask some questions about your health. 

We will take a blood sample, nose swab, throat swab, nasal strip, a swab for saliva 
and a stool sample from all members of the household where someone has tested 

positive. If another person tests positive more samples will be taken off the 
household, up to 4 in a month. 

Also at 3, 6, 12, 24 and 36 months. 
We may also take a nose/throat swab using a special device, but this is only if it is 

approved for us to use. 

End of your participation 
No further visits/samples/data collection will occur once you have reached 

this point, unless additional funding is received.  

If additional 
funding is 

received, and 
the study 
continues 

If the study continues past 3 months, this visit will occur 6 months, 1 
year, 2 years and 3 years after you consented to join the study 

You will complete a detailed questionnaire. 
We will take a blood sample. 

Week 12 

Questionnaire, blood sample and swabs 

• You will complete a detailed questionnaire. 

• If you choose to, you can also provide a stool sample at week 12-
14. 

• We will take a blood sample (or fingerprick), and a nose swab.  

• We will phone/text you with the results in 2/3 days. 

•  

Page 22 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
arch 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-048317 on 17 M

arch 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

COVID-LIV Adult PISC v4.0 15/08/2020 
IRAS Number: 283464          Page 5 of 10      

What are the benefits and risks of taking 

part? 

The main benefit is that you will know if you have had 

COVID-19 or not. If you have symptoms, and the test is 

negative, we will tell you this. This means that, once you 

have self-isolated for 7 days (as per government advice 

at the beginning of June, if this changes we will let you 

know), you could still go out to work or to the shops 

because we will know for sure that you have not got 

COVID-19. We will also be doing antibody tests on your 

blood, so you will be tested for immunity as well. 

However, at the moment we are not sure if these tests 

means that you will actually be protected from repeat 

infections in the future. Studying that is one of the aims 

of the study. 

The risks are minor bruising from the blood samples 

taken, and researchers entering your house. However, 

the researchers will be wearing Personal Protective 

Equipment (PPE) at all times, to prevent transfer of 

COVID-19. 

What happens if I change my mind? 

If at any point you decide to stop taking part in the 

study, you can let a member of the research team know. 

In order for us to understand why participants withdraw 

from the study, we may ask you why you have decided 

to withdraw. However, you do not have to give a reason, 

if do not want to. 

If you do decide to stop taking part, this will not affect 

your current and future medical care, and your legal 

rights will not be affected in any way. 

Information on how we will handle your information in 

the event of you withdrawing is detailed in Part 2 of this 

Information Sheet. 

 What happens when the study stops? 

It is intended that the results of the study will be 

presented at conferences and published in medical 

journals so that we can explain to the medical 

community what our research results have shown. 

Confidentiality will be ensured at all times and you will 

not be identified in any publication. 

Any information derived directly or indirectly from this 

research, as well as any patents, diagnostic tests, drugs, 

or biological products developed directly or indirectly as 

a result of this research may be used for commercial 

purposes. You have no right to this property or to any 

share of the profits that may be earned directly or 

indirectly as a result of this research. However, in signing 

this form and donating swabs and blood samples for this 

research, you do not give up any rights that you would 

otherwise have as a participant in research. 

What if there is a problem? 

If, at any point, you become ill or suspect you have 

COVID-19, you can call the telephone number given on 

the first page of this information sheet. If you suspect 

you have COVID-19 and need to talk to someone outside 

of usual office hours, you should call NHS ###. 

Any complaint about the way you have been dealt with 

during the study or any possible harm you might suffer 

will be addressed. Detailed information is given in Part 2 

of this information sheet. 

Will my taking part in the study be kept 

confidential? 

Yes.  All the confidential information about your 

participation in this study will be kept confidential.  

Detailed information on this is given in Part 2.  
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Who is running the study? 

University of Liverpool is the Sponsor of this study and is 

responsible for managing it. They are based in United 

Kingdom. They have asked that the day to day running 

of the study is carried out by a team based at the 

Liverpool Clinical Trials Centre (LCTC, part of the 

University of Liverpool), and the samples you provide 

will be managed by members of a laboratory team at 

the University of Liverpool and Liverpool School of 

Tropical Medicine (LSTM). 

The study has been reviewed by the National Research 

Ethics Service Committee to make sure that the study is 

scientifically and ethically acceptable.   

This study is funded by the National Institute for Health 

Research (NIHR) Health Protection Research Unit in 

Emerging and Zoonotic Infections (HPRU-EZI), Centre of 

Excellence in Infectious Diseases Research (CEIDR) at 

University of Liverpool in partnership with Public Health 

England (PHE),  Alder Hey Charity and in collaboration 

with Liverpool School of Tropical Medicine The views 

expressed are those of the author(s) and not necessarily 

those of the NIHR or the Department of Health and 

Social Care. 

We will not receive any payment for including you in this 

study.  

How will my information be collected and 

handled? 

University of Liverpool is the Data Controller for this 
study and will need to use information from this 
research project.  

This information will include your name, initials, date of 

birth, contact details, postcode and your NHS number 

(we will request this from your GP). People will use this 

information to do the research or to check your records 

to make sure that the research is being done properly. 

Individuals from University of Liverpool, the LCTC, LSTM, 

and relevant regulatory organisations may look at your 

research records to check the accuracy of the research 

study.  

People who do not need to know who you are will not 
be able to see your name or contact details. Your data 
will have a code number instead.  

Data will be sent from the University of Liverpool 
researchers and LSTM to the LCTC. Data may also be 
sent from your GP to University of Liverpool researcher, 
who will then send this to LCTC. 

We may notify your GP that you are taking part in the 

study, and if you test positive for COVID-19, for their 

information. 

We will keep all information about you safe and secure.  

Once we have finished the study, we will keep the data 
for a minimum of 10 years, so we can check the results. 
We will write our reports in a way that no-one can work 
out that you took part in the study. 

What are my choices about how my 

information is used? 

You can stop being part of the study at any time, 

without giving a reason, but we will keep information 

about you that we already have.  

We need to manage your records in specific ways for the 

research to be reliable. This means that we won’t be 

able to let you see or change the data we hold about 

you.  

Information sharing for other research 

When you agree to take part in a research study, the 

information about your health and care may be 

beneficial to researchers running other research studies 

in this organisation and in other organisations. These 

organisations may be universities, NHS organisations or 

companies involved in health and care research in this 

country or abroad. Your information will only be used by 

organisations and researchers to conduct research in 

accordance with the UK Policy Framework for Health 

and Social Care Research, or equivalent standards.  

If you agree to take part in this study, you will have the 

option to take part in future research using your data 

saved from this study. 

PART 2: Detailed information about the conduct of the study 
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Where can I find out more about how my 

information is used? 

You can find out more about how we use your 
information:  

• at the LCTC website: www.lctc.org.uk/privacy  

• at LSTM website: https://www.lstmed.ac.uk/lstm-
privacy-statement  

• at www.hra.nhs.uk/information-about-patients   

• in the Health Research Authority leaflet available 
from www.hra.nhs.uk/patientdataandresearch   

• by contacting the University of Liverpool Data 
Protection Officer on 
LegalServices@liverpool.ac.uk  

• by asking one of the research team 

• by sending an email to COVID-LIV-
FWCom@liverpool.ac.uk, or 

• by ringing us on ### 

What will happen to the nose and throat 

swabs, and the blood, saliva and stool 

samples I give? 

Samples collected for use in COVID-LIV 

We will use your samples to test for your body’s response 

to the COVID-19 virus. This will be able to tell us whether 

you have had the infection with no symptoms, in some 

cases. We will test your blood to see if you have been 

exposed before to other coronaviruses.  

 

Your samples will be sent to laboratories at the University 

of Liverpool and LSTM for analysis. These samples will be 

coded and the researchers carrying out tests on the 

samples will not be given information they do not need 

to carry out the tests and analyse the results. Coded is not 

the same as anonymous. The study ream will need to 

know who the sample came from to inform you of the 

results. It will be possible to use the codes to identify that 

a result is from your sample. However, once we have 

given you your results, we do not plan to do this unless 

there is a good reason to do so. We will maintain this 

information so that we can properly manage the samples.  

For instance, sometimes we may need to update our 

record of your clinical details to help us interpret the 

results of tests. 

If you or a member of your household tested positive 

for COVID-19: We will use your samples for much more 

detailed and complex tests on the body’s response to 

the COVID-19 virus. We will study the body’s response 

for everyone in the household – this will help 

understand how people become infected and how some 

people may resist the virus. We may also test your blood 

with other viruses as controls, such as the glandular 

fever virus, flu, and some other common cold viruses. 

We will look in detail at the responses of specialised 

white blood cells in your blood called lymphocytes. 

We may store some of your blood, or the cells from your 

blood for up to 25 years after this research has finished. 

We may also use some of your cells to make what are 

called “cell lines” – these are cells that can be kept alive 

in the lab for a long time (maybe forever) and are used 

to make it easier to detect and study the lymphocyte 

responses we are interested in. 

We will extract DNA to look at your genes by sequencing 

the whole of your genome. This will help us understand 

whether certain genes are related to your ability to fight 

off the COVID-19 coronavirus. This will include some of 

the genes unique to your individual immune system, 

called HLA. These are the same tests that are done 

before organ transplants, and they are used to tailor our 

research to each person. There will be left over DNA 

after we have done this, which would be stored, like the 

cells from your blood, for up to 25 years after the 

research has finished. 

Samples collected for Future Research 

We would like your permission to do other research on 

these stored samples in the future. This would include 

looking at factors which are involved in fighting off 

coronaviruses, and other controls for our experiments 

such as herpes viruses (like glandular fever), flu, and 

enteroviruses (e.g. common cold viruses), and other 

common human viruses. We cannot say now all the 

experiments we might do because new things might be 

discovered in the future that we would like to 

investigate. 

If you agree that we can store your samples for future 

research, coded samples will be stored at the University 

of Liverpool and LSTM.  These researchers work closely 

with other scientists in the UK and elsewhere.  We 

would like to allow other researchers, including those 
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who also have ideas about coronaviruses, to apply to 

use your samples for similar work in the future too.  

We would like your permission to allow your samples to 

be transferred outside of the University of Liverpool and 

LSTM for purposes including those of coronavirus 

immunity testing. We are asking this now so we don’t 

have to ask you again in the future. 

Any future experiments not related to coronaviruses or 

other common human virus infections would be 

approved by a research ethics committee. If you don’t 

want your samples stored, that’s fine, you can still take 

part in the rest of the study, we just won’t keep your 

samples at the end. Or if you are happy with having your 

samples stored, but not sent to another lab, you can 

choose this as well. 

The samples will be kept in a secure place until we need 

them; nobody outside of the study will have access to any 

confidential information that you give to us. Confidential 

details (such as your name, address and GP details) will 

be kept locally and not made available to collaborators. 

 

What if there is a problem? 

If you have a concern about any aspect of this study, you 

should ask to speak with one of the research team who 

will do their best to answer your questions. 

Every care will be taken in the course of this research 

study. However, in the unlikely event that you are 

harmed by taking part in this research project of the 

study Sponsor (University of Liverpool), the Sponsor 

holds Insurance for the conduct of clinical research. 

Compensation may be available and you may have to 

pay your related legal costs.  

 

 

 

 

 

 

 

Thank you for taking the time to read and consider this information sheet. 

Should you decide to take part in the study, you will be given a copy of the 

information sheet and a signed consent form to keep. 
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Liverpool Household COVID-19 Cohort Study (COVID-LIV)    

FOR SITE USE ONLY:  

Site Name:   

Household ID:     Participant ID      

Participant Initials:        Participant DOB:      /     /          

Participant Postcode:     -              

Adult Consent Form 
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To be completed by the participant:  

Once you have read and understood each statement please enter your initials in each box. Initial 

1. I have read and understood the information sheet for this study. I have had the opportunity to ask questions and have had these 

answered satisfactorily.  

2. I understand that participation is voluntary and that I am free to withdraw from the study at any time, without giving a reason, 

and without my care or legal rights being affected. However, the study team may need to collect some limited information for 

safety reasons. 

 

3. I give permission for a copy of this fully completed consent form to be sent to the LCTC (where it will be kept in a secure 

location) to allow confirmation that my consent was given.  

 

4. I understand that relevant sections of my medical notes and any data collected during the study may be looked at by authorised 

individuals from the central study team and representatives of the Sponsor, and relevant regulatory authorities. I give 

permission for these individuals to have access to my records and data. 

 

5. I understand that my data will be kept by the University of Liverpool and all others archiving data in a confidential manner for up 

to a maximum of 25 years from the end of the study. 

 

6. I consent to samples of my blood, saliva and stool, and for nose and throat swabs to be taken and used for this study. 
 

7. I agree to take part in the above study. 
 

The statements below are optional (you can still take part in the study even if you do not wish to agree to these):  

8. I agree for data previously collected for other research to be looked at by the research team. 
 
 

9. I consent to providing an optional stool sample at week 6-8 and 12-14 for the purpose of this study. 
 

10. I consent to my blood and stool samples being stored by the University of Liverpool for testing for SARS-CoV-2 immunity, and 

immunity to other coronaviruses. 

 

11. I agree for samples collected for future research to be stored at The University of Liverpool and LSTM. 
 

12. I agree for samples collected for future research to be transferred outside of the University of Liverpool and LSTM, along with a 

copy of this Consent Form, for different tests for coronavirus immunity. 

 

13. I agree to allow information or results arising from this study to be used in future healthcare and/or medical research providing 

my confidentiality is maintained.   

 

14. I agree to my GP being informed of my participation in the study, and if I test positive for COVID-19. 
 

15. I agree for my GP to be contacted for information relating to my health records, including the provision of my NHS number. 
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16. I agree that I may be contacted in the future in relation to this or other related studies.   

If you agree to statement 15 provide your details below: 

Telephone number:               

Email address:  
 

 

 

 

To be completed by the participant: 
 

Your full name  
(please print): 

 

Your signature:  Date:  

 

To be completed by the Researcher (after participant has completed the form): 

Researcher full name 
(please print): 

 

Researcher signature:  Date:  

 

 
 

Please file the original wet-ink copy in the COVID-LIV Investigator Site File, and make two copies: one for the participant 
and one to be sent to the LCTC. 
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ABSTRACT
Introduction
The emergence and rapid spread of COVID-19 have caused widespread and catastrophic public health 
and economic impact, requiring governments to restrict societal activity to reduce the spread of the 
disease. The role of household transmission in the population spread of SARS-CoV-2, and of host 
immunity in limiting transmission, is poorly understood. This paper describes a protocol for a 
prospective observational study of a cohort of households in Liverpool City Region, UK, which 
addresses the transmission of SARS-CoV-2 between household members and how immunological 
response to the infection changes over time.

Methods and analysis
Households in the Liverpool City Region, in which members have not previously tested positive for 
SARS-CoV-2 with a nucleic acid amplification test, are followed up for an initial period of 12 weeks. 
Participants are asked to provide weekly self-throat and nasal swabs and record their activity and 
presence of symptoms. Incidence of infection and household secondary attack rates of COVID-19 are 
measured. Transmission of SARS-CoV-2 will be investigated against a range of demographic and 
behavioural variables. Blood and faecal samples are collected at several time points to evaluate 
immune responses to SARS-CoV-2 infection and prevalence and risk factors for faecal shedding of 
SARS-CoV-2, respectively.

Ethics and dissemination
The study has received approval from the NHS Research Ethics Committee; REC Reference: 
20/HRA/2297, IRAS Number: 283464. Results will be disseminated through scientific conferences and 
peer-reviewed open access publications. A report of the findings will also be shared with participants. 
The study will quantify the scale and determinants of household transmission of SARS-CoV-2. 
Additionally, immunological responses before and during the different stages of infection will be 
analysed, adding to the understanding of the range of immunological response by infection severity.

STRENGTHS AND LIMITATIONS OF THIS STUDY
 COVID-LIV is a prospective cohort study of households that aims to represent the 

socioeconomic profile of Liverpool City Region population, which enables the determination of 
risk factors of SARS-CoV-2 transmission whilst minimising recall bias.

 This household-based study will identify paucisymptomatic and asymptomatic COVID-19 cases, 
thus allowing the measurement of their contribution to transmission.

 The longitudinal nature of the study enables the capture of subjects before they test positive 
for COVID-19, which provides a pre- and post-infection time point to evaluate changes to the 
host immune response.

 Limitations include the relatively small sample size and repeated self-sampling, which may lead 
to diagnostic inconsistencies.

 Participation bias by those most engaged with COVID-19 and disease control may theoretically 
result in an unrepresentative study cohort.
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INTRODUCTION
Within months of the first reports of a novel respiratory disease in Wuhan, China in December 2019, 
COVID-19 has been declared a global pandemic with devastating impacts.1 The disease caused by the 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has reached 46.8 million cases and 1.2 
million deaths globally as of 3 November 2020, although the real number is likely to be much higher.2 
With limited evidence of effective prophylactic treatment and prior to widespread availability of 
vaccination,  countries around the world have been forced to implement various forms of restriction 
to individual movement in order to control the transmission of SARS-CoV-2.3–5 Although the 
effectiveness of such measures in controlling viral transmission comes at the cost of disruption in 
socioeconomic activity and mental wellbeing, the impact from uncontrolled transmission could cause 
the loss of millions of lives and the potential collapse of health systems.6–9

Understanding the pattern of community transmission is essential to inform approaches to contain 
the spread of SARS-CoV-2. The role of transmission between household members is believed to have 
a significant role in the spread of the disease, where the secondary attack rate is estimated to be 
16.6%.10 This is reflected in the current UK government guideline where members of the household 
of a confirmed case are required to self-isolate for ten days.11 Despite this, the limited availability of 
long-term prospective cohort studies means that further exploration of how SARS-CoV-2 transmits 
within households, and a better understanding of how immune responses develop over time, are 
urgently needed.10,12

In October 2020, the Liverpool City Region became the first area in England, UK to be placed in the 
highest level of regional restriction after experiencing one of the highest rate of infection in the 
country.13 The region was also chosen as the site for the pilot asymptomatic mass testing due to its 
high infection rate during the second national lockdown.14 The transmission characteristic of the 
Liverpool City Region could be explored further through a community study of the virus transmission. 
These data would aid understanding of the transmission dynamics of SARS-CoV-2 that may be 
beneficial in informing public health interventions.

The Liverpool Household COVID-19 Cohort Study (COVID-LIV) is a prospective observational study of 
households in the Liverpool City Region. As a household-based study, COVID-LIV will capture 
paucisymptomatic and asymptomatic COVID-19 cases. This allows measurement of the role of 
different disease manifestation of COVID-19 cases in the transmission of SARS-CoV-2 between 
household members. In addition, the prospective nature of the study allows characterisation of the 
immune response to SARS-CoV-2 at different stages of the infection and determine the durability of 
the response.

STUDY AIMS
Among households in the Liverpool City Region, the primary aim is to understand household 
associated SARS-CoV-2 transmission. This aim will be achieved by:

1. Measurement of household COVID-19 incidence and secondary attack rates
2. Identification of the determinants of transmission of SARS-CoV-2
3. Estimation of the contribution of paucisymptomatic and asymptomatic infection to the 

spread of SARS-CoV-2
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Secondary aims are:

1. Measure family member contact patterns and the relationship to household structure
2. Describe the clinical phenotype of mild COVID-19 cases
3. Undertake sequence SARS-CoV-2
4. Characterise the immune response in mild COVID-19 cases
5. Characterise the immune response of exposed household contacts with no subsequent 

detection of confirmed infection
6. Investigate the prevalence of household faecal shedding of SARS-CoV-2

METHODS AND ANALYSIS
Design
COVID-LIV is a prospective observational cohort study of households in the Liverpool City Region, UK. 
Cohorts are followed up for an initial period of 12 weeks and then up to three years, observing the 
incidence of household transmission of SARS-CoV-2 and characterising changes in the immune 
response over time. For 12 weeks, all household members are requested to perform weekly self-
administered throat and nasal swabbing, along with the collection of blood and other clinical samples 
at different time points of the study. The study started in July 2020 and is expected to continue until 
September 2023.

There are social science studies linked to this household study, including longitudinal surveys of all 
these households focusing on the impacts of the pandemic on the residents included in this research. 
In addition, there will be in-depth qualitative interviews at baseline and three months with a purposive 
sample of these households, focusing on risk perception beliefs and actions.

Study population
Households are recruited from the large metropolitan Liverpool City Region in North West England, 
UK. The Liverpool City Region comprises six local authorities and has a population of over 1.5 million 
people. Almost 50% of its population are categorised as living in the 20% most deprived areas of 
England.15 

Recruitment procedure
Households were recruited from the established Liverpool household survey undertaken by the NIHR 
Collaboration for Leadership in Applied Health Research and Care (CLAHRC, now ARC).16 The 
established study framework contains over 7000 households, representing a spectrum of 
demographic and socioeconomic characteristics. The initial selection process was undertaken by ARC 
team members with appropriate permission to access the original survey data. Individuals who 
indicated a willingness to be re-contacted for further research participation were identified and 
contacted by the COVID-LIV study team about their potential participation in this study.

To supplement the number of recruits, other methods to reach out to potential participants were 
utilised, which include text messages sent from local general practitioner (GP) surgeries to their 
patients containing information about the study; and sharing study information through the University 
of Liverpool media, local media outlets, and the social media of the researchers and stakeholder 
organisations. Interested households that contacted the study team are recruited if they fulfil the 
study criteria as follows:
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Inclusion criteria
1. All people in the household willing to take part
2. At least one adult within the household must speak English and willing to translate
3. Have provided informed verbal and written consent, or personal legal consent for those 

lacking capacity
4. Ability and willingness to undertake self-swabbing
5. Intention to be resident for at least six months within their current household – except for 

students, military personnel, and other professions who may have to move away from home 
for purposes of study or employment

Exclusion criteria
1. Contraindication to throat and nasal swab or blood sampling
2. One or more members of the household have had a proven COVID-19 test (positive PCR test 

for SARS CoV-2)
3. No members of the household can speak English

A household comprises those individuals who reside at the household at the date of contact, even if 
they do not believe this is their primary residence and are intending to stay for at least six months 
beyond the date of enrolment and first sampling. Regularly attending persons such as carer and 
cleaner are classified as attendees and are asked to participate in the study, although their 
participation status does not affect the eligibility of the household. A participant aged 16 years or 
above is considered an adult.

Participant pathway
This section provides the pathway details of study participant from enrolment up to the end of the 
study (Figure 1).

Consent procedure
The consent process consists of two phases; an introductory communication, followed by a visit to 
establish consent and sampling. At the first phase, potential households from the list of contacts from 
ARC will be contacted by phone or email wherever possible for ease and speed of communication and 
to minimise transmission risk. The same method of communication applies to participants that directly 
contacted the study team in response to advertisement through GP surgeries and other forms of 
media communication. During this phase, potential participants are given a brief explanation about 
the study, access to information on the study website is confirmed, and any queries are answered.

Following initial contact and expression of interest by the household, a visit arrangement by research 
nurses is made. During the visit, where every household member is expected to be present, printed 
information sheets are provided along with further discussions on the purpose of the study and 
procedures required (see online supplementary appendix file 1).  Written informed consent is 
expected to be provided for each member of the household. In addition to the parent or guardian 
consent form, children are provided with age-relevant information sheets; assent is obtained if the 
child is aged 8 - 15 years old and deemed capable of assessing the study documentation provided.

Baseline visit
After written consent forms have been acquired from all household members, a baseline visit date is 
arranged. The visit is done on the day the consent forms are signed, or another date is arranged if 
necessary. During the baseline visit, the research nurses collect throat and nasal swab, blood samples 
(or finger prick sample if not suitable for venepuncture), nasal mucosal sample, and saliva sample from 
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all adult participants. Only a finger prick sample and saliva sample are collected from children. The 
research nurses also train the participants on how to perform throat and nasal swabbing themselves. 
Instruction on the procedure of self-swabbing is given to each household, along with the swab kits for 
the following weeks.

The first 12 weeks of participation
Participants are instructed to perform self-throat and nasal swab every week for a total of 12 weeks 
after enrolment; samples are collected by a courier.  A questionnaire is sent each week through email 
or phone call if no email address is provided, requesting information about the participant’s health 
condition and activities from the past seven days. Participants are also asked to report any COVID-19 
test done outside the study system, both during and after the initial 12 weeks of self-swabbing. 
Optional stool samples are collected from consenting participants at weeks 6-8 and 12-14 from 
enrolment.

Positive swab and result notification
If a positive SARS-CoV-2 swab result occurs during the first 12 weeks of self- throat and nasal swabbing, 
participants are informed of the result within 72 hours of sample receipt at the laboratory. Positive 
case details are passed to the National Health Service (NHS) test and trace according to Public Health 
England statutory requirement. Upon notification, participants are given information on self-isolation 
and are provided with other relevant guidelines from the UK government and the NHS. The 
participant’s GP is also informed, and additional clinical advice is available from the infectious diseases 
team at Liverpool University Hospitals NHS Foundation Trust or Alder Hey Children’s Hospital NHS 
Foundation Trust if deemed necessary by the study clinical team.

Following notification, a household visit is arranged to obtain additional samples of blood (or finger 
prick), throat and nasal swab, nasal mucosal swab, and saliva from the positive case and other 
household members. The visit is expected to be done within three days following result notification; 
repeat visits are arranged at 14 days and 12 weeks after result notification. If a participant has more 
than one positive PCR swab result during the course of the study, this will trigger re-start of the 
additional sampling schedule if more than six weeks have elapsed from the first positive test in order 
to identify re-infection.

Follow-up visits
The first follow-up visit is performed at 12 weeks after enrolment for households with and without 
COVID-19 cases. Samples of blood (or finger prick) are collected from households with no positive 
case, whilst samples of blood (or finger prick), throat and nasal swab, nasal mucosal swab, and saliva 
are collected from households with at least one positive case. Repeat visits to households with a 
history of a positive throat and nasal swab, or seropositivity at baseline or at 12-week follow-up, will 
be conducted at six months, one year, two years, and three years post enrolment.
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Clinical sample and laboratory investigation
The following section provides more detail on the clinical samples that are obtained at different time 
points during the study (Table 1).

Table 1. Collection of clinical samples for the COVID-LIV study

Timepoint Baseline / 
enrolment

Week 1 - 12 
(Day 8, Day 15 

etc.)

Weeks 6-8 
and 12-14

Any time in 
weeks 0-12

Week 12 
follow-up

Week 12, 
Month 6,

Year 1,2, 3

Participant 
group

All 
participants

All 
participants

All 
participants2

PCR swab 
positive 

participants/h
ousehold 

members of 
swab positive 
participants3

PCR swab 
negative 

participants

Seropositive / 
PCR swab 
positive 

participants 
and their 

household 
members

Throat & 
Nasal Swab X X     

Blood samples X   X X X

Stool Sample   X2 X   
Nasal mucosal 
sample X1   X1  X1

Saliva sample X   X   X
1 Adult participant only
2 Optional - additional consent required 
3 Samples taken at day three and day 14 after PCR swab positive test

Throat and nasal swab
A combined throat and nasal swab are taken for detection of SARS-CoV-2 at baseline by the participant 
under the guidance from the research nurses. Swabs are then taken by the participants at home and 
collected on a weekly basis for 12 weeks. This sample is collected using nylon flocked dry swabs placed 
into plastic tubes and transported to the laboratory to be tested within 72 hours. Participants are 
asked to perform self-swabbing on the night before or in the morning of collection day, where samples 
are then collected within 12 to 24 hours. Samples are placed inside a specimen bag and specimen 
cardboard box and stored at ambient temperature until collection and during transport. Swabs are 
processed for RNA extraction (Zymo Research) and qPCR (Primer Design Novacyt).  Remaining amies 
medium and extracted nucleic acid will be stored for future virology research. 

Virus sequencing
Nucleic acid from positive throat and nasal swabs (and a small number of negative swabs as controls) 
will be transferred to the Centre for Genomic Research, University of Liverpool for SARS-CoV-2 whole-
genome sequencing using the nanopore technology and the ARTIC network protocol.17,18
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Blood sample
Up to 60 ml of whole blood are collected from each adult participant (or finger prick sample, if 
unsuitable for venepuncture). Children under the age of 16 years will have finger prick and blood spot 
collection rather than venepuncture, and a smaller amount of blood collected.

The baseline and 12-week follow-up blood samples will be used to determine the prevalence of 
exposure to SARS-CoV-2 at a certain point of the epidemic. These data will be used to supplement 
virology data to maximise the identification of SARS-CoV-2 exposure.

Peripheral blood mononuclear cells (PBMCs) will be isolated from different time points of infection 
using Ficoll density centrifugation. Briefly, blood collected from sodium heparin tubes will be placed 
on a Ficoll cushion and centrifuged to retrieve PBMCs. Cells will then be washed and frozen down in 
90% fetal bovine serum (FBS) and 10% DMSO for downstream assays.

Antibody responses
The antibody response will be measured over time at baseline, 12 weeks, 6 months, and 1-, 2- and 3-
years post-infection by ELISA, pseudo-virus neutralisation and SARS-CoV-2 neutralisation in a subset. 
The proportion of participants positive at each time point will be determined, and the magnitude of 
antibody titres measured. If positive cases are detected, neutralising antibody titres will be measured, 
and virus isolation will be attempted allowing testing of the serum neutralising capacity against the 
actual virus infecting the participant. Mucosal antibody and cytokine responses will be tested. These 
experiments will determine whether serum antibody measurements correlate with mucosal antibody 
and whether either is an adequate correlate of immunity. Parallel samples from household contacts 
(who are highly likely to be exposed) will also be collected and studied in order to determine what, if 
any, factors protect against the acquisition of infection, or correlate with sterilising immunity.

T cell responses
Antigen-specific responses will be measured following ex-vivo stimulation with SARS-CoV-2 peptide 
pools. PBMCs isolated at the various time points will be stimulated with various peptide pools and ICS 
(intracellular cytokine stain) and activation marker assays will be performed to characterise the SARS-
CoV-2 T cell responses. Single-cell RNA-seq assays will also be done to explore the breadth of the T 
cell response to determine qualitative differences in the T cell repertoire.  Where sample allows, T cell 
epitopes will be mapped using a synthetic peptide library and tested for cross-reactivity against 
common cold coronaviruses.

Innate response
Whole blood stored in RNA stabilisation solution (tempus tubes) will be subjected to RNA isolation 
and sequencing to characterise the innate immune response. These data will inform and refine the 
above experiments and have the potential to be related to the ISARIC 4C dataset (hospitalised severe 
cases) as a mild disease group.19

Genomic testing
Human leukocyte antigen typing will be undertaken along with characterisation of other important 
immune mediating characteristics, such as Angiotensin reception 2 (ACR2). 

Stool sample
Stool samples are collected from adult participants who test positive from a PCR swab and from their 
consenting household contacts at approximately 3 and 14 days after confirmation of a positive PCR. 
Samples are transported to the University of Liverpool where they are frozen down for downstream 
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assays, including for SARS-CoV-2 sequencing. Additionally, optional stool samples are requested from 
all participants at two time points from their enrolment at approximately week 6 – 8 and week 12 – 
14.

Nasal mucosal and saliva sample
At the baseline visit, nasal mucosal and saliva samples are collected from adult participants and all 
participants, including children, respectively. The nasal mucosal sample is collected using synthetic 
absorptive matrix (SAM) strips, and saliva sample is collected using ORACOL+ (Malvern Medical 
Developments) , both are collected for antibody analyses. Additional samples are also collected from 
adult participants who subsequently tested positive from PCR swab and their household contacts.

Outcome measures
Primary endpoints

1. Incidence of paucisymptomatic and asymptomatic SARS-CoV-2 infections index cases, 
including the prevalence of infection or past infection at baseline serology status

2. Incidence of secondary household cases
3. Risk factors for household transmission

Secondary endpoints
1. Analysis of household contact patterns
2. Description of clinical phenotypes of the index cases
3. Genomic characterisation of SARS-CoV-2
4. Characterisation of the immune response in index cases and exposed household contacts
5. Prevalence of SARS-CoV-2 household faecal shedding

Data analysis
The results of the analyses will be reported according to the STROBE guidelines.20 This will include a 
descriptive analysis of households, paucisymptomatic and asymptomatic primary household index 
cases, and secondary household cases.

Environmental, demographic, and behavioural risk factors for secondary transmission among 
household contacts of symptomatic and laboratory-confirmed cases of COVID-19 will be investigated. 
Cases in households will be ordered by date of symptom onset. The first symptomatic COVID-19 case 
in the household will be classified as the probable household index case. Secondary COVID-19 cases 
will be defined as any COVID-19 case with an onset of illness within seven days following the onset of 
the index case.

The primary attack rate will be calculated as the number of households with a primary case divided by 
the total number of households in the study. The household secondary attack rate will be calculated 
from the number of households with at least one secondary COVID-19 case divided by the total 
number of households at risk. The individual household members attack rate will be calculated from 
the number of household members with secondary COVID-19 illness divided by the total number of 
household members at risk. 

Index cases will be described in relation to demographics, employment, and contact history. A risk 
factor analysis will be undertaken to investigate variables associated with secondary attack cases 
within households. Risk factors will include data on contacts, viral load measurements, household 
characteristics, and other variables that emerge in external reports or literature that may be linked 
with transmission.
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Data and statistical analysis of serology and other immunological parameters will be done using 
GraphPad Prism, FlowJo v10, R and other bioinformatics software.

Sample size
The study should be regarded as exploratory. The initial constraints on sample size are primarily 
access to testing on a weekly basis. Referring to the current data on the secondary attack rate (SAR)  
of 10.5 – 45% of contacts with a hazard ratio of 1.5 or 2.0, using a single sample Cox proportional 
hazard model with 80% power and 10% study withdrawal, we propose an initial sample size of 300 
households, which will contain approximately 1000 individuals.21–23

Patient and public involvement
The protocol has been reviewed by the patient and public involvement (PPI) committee of the Institute 
of Infection, Veterinary, & Ecological Sciences, University of Liverpool. The study design, participant 
acceptability, and perceptions have been reviewed and discussed. The necessary speed to get this 
work up and underway has prevented a more standard input from the PPI group. Test results will be 
reported to participants in plain language.

ETHICS AND DISSEMINATION
The study has received approval from the NHS Research Ethics Committee; REC Reference: 
20/HRA/2297, IRAS Number: 283464. Protocol amendments have been and will be reported to the 
Research Ethics Committee, as will any serious adverse events. The study participants are informed 
that all data collected are for research purposes only and that they have the right to withdraw from 
the study at any time.

PROJECT GOVERNANCE
The study is coordinated by the Liverpool Clinical Trials Centre, University of Liverpool. A study steering 
group has been established to enable effective achievement of the project objectives. The steering 
group includes representatives from academia, public health, and lay membership.

DISSEMINATION OF RESEARCH FINDINGS
The findings will be presented at professional and scientific conferences. The results will also be 
published in peer-review publications and if appropriate, published first as pre-prints to enable a 
timely public health response to COVID-19. Interim and final reports will be submitted to the funders 
and the steering group. We also work with our institute PPI panel to identify and produce materials to 
disseminate to the general public, including study participants.
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DISCUSSION
COVID-LIV will demonstrate the role of household transmission of SARS-CoV-2 in a cohort of 
households in the Liverpool City Region, UK. By observing households with no apparent previous 
infection of COVID-19, it is hoped that the incidence, determinants of transmission, and contribution 
of paucisymptomatic and asymptomatic cases can be described, filling a knowledge gap in how the 
disease transmits within the population in the Liverpool City Region. Characterising immune responses 
in a cohort of mild infections will provide a better understanding of how natural infection alters 
immune parameters over time, allowing a better understanding of immunity against COVID-19 
infection that may help inform vaccine development and delivery.

Strengths
COVID-LIV aimed to recruit a cohort of households across a representative range of socioeconomic 
status in the Liverpool City Region. The household cohort allows for identification of 
paucisymptomatic and asymptomatic COVID-19 cases, which will provide a better representation of 
the impact of COVID-19 in the community and extent of transmission through the sampling of high 
probability exposed household members. The prospective nature of the study allows the 
determination of a true incidence rate and risk factors for SARS-CoV-2 transmission with less recall 
bias. The longitudinal study design enables the analysis of the immunological response and faecal 
shedding of SARS-CoV-2 during different stages of the disease. It also allows observation of the natural 
progression of mild cases from a pre-infection stage sample collection to allow the interrogation of T 
cell repertoires and their association with acute infection.

Limitations
The cohort households may be biased by those that are most engaged with COVID-19 and disease 
control, leading to a low level of secondary infections as participating individuals are more likely to 
take precautions against transmission. Low level of detectable infections may also be observed due to 
the study observation across different seasonality time points. Reliance on repeated self-sampling 
may lead to diagnostic inconsistencies, although instructions were given, and techniques were 
carefully assessed by the research nurses during the initial baseline visit. Exclusion of non-English 
speaking families may exclude potential high-risk households resulting in under detection of incidence 
rate and more severe cases.
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FIGURE LEGENDS
Figure 1: Participant pathway
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Figure 1. Participant pathway 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Joining COVID-LIV 

• Potential participants are contacted for the study team to give a brief 
explanation about the study, answer any queries, and acquire verbal 
consent. 

• A visit by a team of research nurses is arranged. 

Baseline visit 

• The study team answers any questions and acquire written informed 
consent. 

• Detailed questionnaire is filled. 

• Participants provide blood sample (or finger prick), throat and nasal 
swabs, nasal mucosal sample, and saliva sample. 

• The study team explains how to take self-administered throat and nasal 
swabs and provides swab kits for the following weeks. 

Week 0 

Initial 
contact 

Weeks 1 - 12 

The first 12 weeks of participation 

• Participant filled a brief questionnaire every week 

• Participants take weekly throat and nasal swab 

• Consenting participant provide optional stool samples at week 6-8 and 
week 12-14 

• Positive swab results will be informed by phone and a confirmatory email 
is sent 

Up to 3 years 
after study 

participation 

Additional samples 

• Additional samples will be collected from households with PCR positive or 
seropositive case at 6 months, 1 year, 2 years, and 3 years after study 
participation 

If participant 
tested positive 
for COVID-19 

If participant tested positive for COVID-19 

• Participant GP and relevant public body will be notified. 

• The study team will arrange a visit to the household within 3 days of 
result notification. 

• All household members of the positive case provide blood sample, throat 
and nasal swab, nasal mucosal sample, saliva sample, and stool sample. If 
another person tests positive more samples will be taken from the 
household, up to four times in a month. 

• Repeat visit are arranged at 14 days and 12 weeks after result 
notification. 

If participant 

has fallen ill 

If participant has fallen ill with fever, cough, sore throat, breathlessness, or flu-like 
illness 

• Participant will contact the study team to record symptoms. 

• Participant will take additional throat and nasal swab. 

• Swab results will be informed by phone. 

Post week 12 
or 3 months 

Post 12-week follow-up visit 

• The study team arranged a 12-week follow-up visit. 

• Detailed questionnaire is filled. 

• Participants provide blood sample (or finger prick) and throat and nasal 
swabs. 
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Adult Information Sheet for COVID-LIV 

  

 

o You were contacted by telephone or you have 
contacted us and verbally agreed to take part in a 
research study called COVID-LIV. You also provided 
information about yourself. 

o Please now take time to read the following 
information carefully (note, you may have received 
this information via email following the telephone 
call). Part 1 tells you the purpose of the study and 
what will happen to you if you take part. Part 2 
gives you more detailed information about the 
conduct of the study. 

o You can ask a member of the research team if there 
is anything that is not clear, or if you would like 
more information.  

o Taking part is voluntary. If you don’t want to take 
part then you don’t need to give a reason. 

o If you want to take part but other members of the 
household do not want to, we may not be able to 
include you in the study. 

o The COVID-LIV study team are studying how 
COVID-19 spreads in the community, inside 
households. 

o This is being done using swab tests – the same tests 
that you would have if you came into hospital with 
COVID-19. If you choose to, you can also provide  a 
stool sample at 6-8 and 12-14 weeks. 

o We need all kinds of different households across 
Liverpool city region to take part.  

o The study is currently funded for 12 months whilst 
additional funding is obtained to continue for a 
further three years. 

How to contact the study team: 

If you have any questions about this study, please 

talk to a member of the study team who visits 

you, or call: ### 

Professor Neil French is the lead Investigator. 

 

   
Contents: 
 

Part 1 – Purpose of the study and what will happen if 

you take part 

• Why are we doing the COVID-LIV study? 

• Why have I been chosen? 

• Do I have to take part? 

• What will happen to me if I take part? 

• What will I have to do if I take part? 

• What are the benefits and risks of taking 

part? 

• What happens if I change my mind? 

• What happens when the study stops? 

• What if there is a problem? 

• Will my taking part in the study be kept 

confidential? 

 

Part 2 – Detailed information about the conduct of 

the study 

• Who is running the study? 

• How will my information be collected and 

handled? 

• What are my choices about how my 

information is used? 

• Information sharing for other research 

• Where can I find out more about how my 

information is used? 

• What will happen to the nose and throat 

swabs, and the blood, saliva and stool 

samples I give? 

• What if there is a problem? 

 

If you become ill or suspect you have COVID-19 

please follow government guidelines 
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Why are we doing the COVID-LIV study? 

COVID-19 (or COVID for short) is the name of the disease 

that is caused by the new coronavirus. This coronavirus 

was first found in China in January 2020. The new 

coronavirus has since spread all round the world. COVID-

19 is caused by a virus strain called SARS-CoV-2. We 

want to understand what factors determine 

transmission of the virus and how our bodies respond 

and become resistant to it. 

Most people who get COVID-19 will be fine as it is not a 

serious disease in most people. Some people might not 

even know that they had it. But in a few people, COVID-

19 makes them very sick. They may need a ventilator to 

help them breathe, or may even die. In order to prevent 

this, the government has asked everyone except 

essential workers to stay at home whenever possible. 

Whilst this will work, it has other effects, for example 

preventing people from working, so there is a great cost 

to the country, and to our personal freedoms. We need 

to understand how COVID-19 spreads, so we can help 

tell the government when to stop advising people to 

stay home, and what might happen as they do tell us we 

can go out again. 

The results from this study will be used to provide 

valuable information for the government and local 

public health to plan the next stage of the COVID-19 

response – that is how we step down from the lock 

down and back to more contacts and interactions.  

Why have I been chosen? 

You, and your household, have either been selected 

because you were part of another study before, called 

CLAHRC NWC Household Health Survey or you have 

responded to one of our communications seeking 

volunteers. Those in the household study gave 

permission to be re-contacted again about other studies. 

Therefore, we are contacting you to ask if you would like 

to take part in this study. 

We are selecting different types of households (for 

example with different numbers of people, or those with 

and without children) to take part in COVID-LIV. We 

need all different kinds to take part so we have not 

approached you based on anything particular about you 

or your household, or family. We are looking for around 

1000 people from 300 different households to take part, 

so that we can be sure the people in the study are just 

like those in the whole community. 

Do I have to take part? 

No, taking part is voluntary.  It is up to you to decide 

whether or not you want to take part.  

We also want all the members of the household to take 

part. If you want to but other members of the household 

do not want to participate we may not be able to 

include you. 

If you do decide to take part, we will ask you to sign a 

consent form. 

If you decide to take part, you can also choose to stop at 

any time without giving a reason. 

The decision you make on whether to take part or not 

will not affect the care you receive for COVID-19 now, or 

in the future. 

What will happen to me if I take part? 

After you have signed the consent form, we will ask you 

to complete a questionnaire (we will ask you about 

members of your household, diet, employment, and 

some other things). The researcher will take up to 60ml 

blood sample from you. This sounds like a lot, but it is in 

fact only about 1½ egg cups in size. For the participants 

unable to donate blood, the researcher will take a finger 

prick test and blood spot collection. We will also collect 

a sample of saliva with a mini sponge and a sample of 

nasal fluid with a small piece of special filter paper. We 

will then explain how you can take nose swabs from 

yourself or other members of the household and ask you 

to do the first swab in the presence of a researcher to 

check you are able to do it correctly. These swabs are for 

COVID-19 testing, and are easy to use. If you feel ill at 

the time of the first visit we will only take the nose swab 

to see if you have COVID19 and arrange a further visit to 

collect blood and other samples depending on the swab 

result. You will swab your nose once a week, for 12 

weeks (or at any other time if you think you have fallen 

PART 1: Purpose of the study and what will happen if you take part 
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ill with fever, cough, sore throat, breathlessness or flu-

like symptoms). We will phone you, or send a text 

message, to remind you to take the nose swabs once a 

week. If you struggle to take the nose swabs yourself, 

simply let us know and we can arrange for the 

researcher to visit you and help take the swabs. 

We will let you know when a courier will collect the 

swabs from you – this will happen on a weekly basis. The 

swabs will be taken to a laboratory team who will do 

COVID-19 tests on them. This takes up to three days, 

and we will phone you, or send a text message, with the 

results. 

After the first 12 weeks, we do not need swabs every 

week. However, we would still like you to collect nose 

swabs at any point in the study if you think you have 

fallen ill with fever, cough, sore throat, or 

breathlessness. At this point, the processing of swabs 

may change depending on local NHS testing policy 

The researcher will visit and collect up to 60ml blood 

samples after you have been in the study for 12 weeks 

(3 months), then again at 6 months, 1 year, 2 years and 

3 years after you started the study. For the participants 

unable to donate blood, the researcher will take a finger 

prick test and blood spot collection. At these visits, you 

will also complete a questionnaire. 

If a nose swab has a positive test result: We will provide 

support in terms of your healthcare (either via the 

phone, or face-to-face), and we will also visit you a few 

days after your positive result, and then 2 weeks after 

that. We will inform your GP of your positive result. 

Public Health England maybe informed in line with their 

current guidelines. When we visit, we will ask you more 

questions, and take some more samples, both from the 

person in the household who has tested positive, and 

from the rest of the household as well. The samples we 

will take are: another nose swab, a swab for saliva, a 

stool sample, and further blood samples (up to 60ml). 

We may also provide you with a special device for rapid 

diagnosis to take a nose/throat swab, but this is only if it 

is approved for use and part of NHS guidelines. If 

another member of the household tests positive, then we 

will take additional blood, saliva, nose and throat 

samples off them as well. The maximum number of times 

we take samples would be about 4 in a month. 

If, at any point, you become ill or suspect you have 

COVID-19, you can call the telephone number given on 

the first page of this information sheet. If you suspect 

you have COVID-19 and need to talk to someone outside 

of usual office hours, you should call NHS ###. 

The study is planned to last for three years. At the 

moment the study is going to be started for the first 12 

weeks (3 months); continuing the study after that will 

depend on the study team obtaining more funding. 

However, our intention is to run the study for three 

years, so we are asking for permission for this up front 

from you, so that we do not need to keep coming back 

to you. 

We will let you know when the study ends. 

 

What will I have to do if I take part? 

If you agree to take part, you will be asked to sign a 

consent form. You will be provided with a copy of the 

consent form and the information sheet to keep. 

Once you have signed the consent form, you will be 

asked to follow the study plan (see study timeline 

diagram below). 

You will have to:  

• Provide swab of the throat and nose at the 

beginning, repeated weekly for the first 12 

weeks and at any time point you have fallen ill 

with fever, cough, sore throat, or breathlessness 

taken by yourself  

• Be ready at pre-set timepoints for the courier to 

collect the swabs (once a week) 

• Provide blood samples (or finger prick test, if 

unable to donate blood) 

• Provide saliva swabs (only if you test positive for 

COVID-19) 

• Provide stool sample at week 6-8 and 12-14 

(optional), and if you test positive for COVID-19) 

• Complete questionnaires (either by yourself or 

over the telephone) 

• Provide information on your health and 

wellbeing 
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Joining COVID-LIV 

• Potential participants are contacted for the study team to give a 
brief explanation about the study, answer any queries and 
acquire verbal consent. 

• A visit by a team of research nurse or doctor is arranged. 

Initial visit 

• The study team will answer any questions and acquire written 
informed consent. 

• Detailed questionnaire will be filled 

• Participants will provide blood sample (or fingerprick), nose and 
throat swabs, nasal strip and saliva. 

• The study team will explain how to take self-administered nose 
swabs and provide with swab kits for the next weeks 

Week 0 

Initial 
contact 

Weeks 1 - 11 

Weekly questionnaires and swabs 

• Participant will fill a brief questionnaire 

• Participants will take weekly nose swab 

• Participant will provide an optional stool samples at week 6-8. 

• Courier will come and collect the samples every week. 

12 weeks, or 
up to 3 years, 
after you join 

the study 

If you test 
positive 

(study nurse 
visits you) 

If you test positive for COVID-19 (this visit will occur a few days later, and again 
about 2 weeks after that) 

We will inform your GP of the positive result. 
We will ask some questions about your health. 

We will take a blood sample, nose swab, throat swab, nasal strip, a swab for saliva 
and a stool sample from all members of the household where someone has tested 

positive. If another person tests positive more samples will be taken off the 
household, up to 4 in a month. 

Also at 3, 6, 12, 24 and 36 months. 
We may also take a nose/throat swab using a special device, but this is only if it is 

approved for us to use. 

End of your participation 
No further visits/samples/data collection will occur once you have reached 

this point, unless additional funding is received.  

If additional 
funding is 

received, and 
the study 
continues 

If the study continues past 3 months, this visit will occur 6 months, 1 
year, 2 years and 3 years after you consented to join the study 

You will complete a detailed questionnaire. 
We will take a blood sample. 

Week 12 

Questionnaire, blood sample and swabs 

• You will complete a detailed questionnaire. 

• If you choose to, you can also provide a stool sample at week 12-
14. 

• We will take a blood sample (or fingerprick), and a nose swab.  

• We will phone/text you with the results in 2/3 days. 

•  
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What are the benefits and risks of taking 

part? 

The main benefit is that you will know if you have had 

COVID-19 or not. If you have symptoms, and the test is 

negative, we will tell you this. This means that, once you 

have self-isolated for 7 days (as per government advice 

at the beginning of June, if this changes we will let you 

know), you could still go out to work or to the shops 

because we will know for sure that you have not got 

COVID-19. We will also be doing antibody tests on your 

blood, so you will be tested for immunity as well. 

However, at the moment we are not sure if these tests 

means that you will actually be protected from repeat 

infections in the future. Studying that is one of the aims 

of the study. 

The risks are minor bruising from the blood samples 

taken, and researchers entering your house. However, 

the researchers will be wearing Personal Protective 

Equipment (PPE) at all times, to prevent transfer of 

COVID-19. 

What happens if I change my mind? 

If at any point you decide to stop taking part in the 

study, you can let a member of the research team know. 

In order for us to understand why participants withdraw 

from the study, we may ask you why you have decided 

to withdraw. However, you do not have to give a reason, 

if do not want to. 

If you do decide to stop taking part, this will not affect 

your current and future medical care, and your legal 

rights will not be affected in any way. 

Information on how we will handle your information in 

the event of you withdrawing is detailed in Part 2 of this 

Information Sheet. 

 What happens when the study stops? 

It is intended that the results of the study will be 

presented at conferences and published in medical 

journals so that we can explain to the medical 

community what our research results have shown. 

Confidentiality will be ensured at all times and you will 

not be identified in any publication. 

Any information derived directly or indirectly from this 

research, as well as any patents, diagnostic tests, drugs, 

or biological products developed directly or indirectly as 

a result of this research may be used for commercial 

purposes. You have no right to this property or to any 

share of the profits that may be earned directly or 

indirectly as a result of this research. However, in signing 

this form and donating swabs and blood samples for this 

research, you do not give up any rights that you would 

otherwise have as a participant in research. 

What if there is a problem? 

If, at any point, you become ill or suspect you have 

COVID-19, you can call the telephone number given on 

the first page of this information sheet. If you suspect 

you have COVID-19 and need to talk to someone outside 

of usual office hours, you should call NHS ###. 

Any complaint about the way you have been dealt with 

during the study or any possible harm you might suffer 

will be addressed. Detailed information is given in Part 2 

of this information sheet. 

Will my taking part in the study be kept 

confidential? 

Yes.  All the confidential information about your 

participation in this study will be kept confidential.  

Detailed information on this is given in Part 2.  
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Who is running the study? 

University of Liverpool is the Sponsor of this study and is 

responsible for managing it. They are based in United 

Kingdom. They have asked that the day to day running 

of the study is carried out by a team based at the 

Liverpool Clinical Trials Centre (LCTC, part of the 

University of Liverpool), and the samples you provide 

will be managed by members of a laboratory team at 

the University of Liverpool and Liverpool School of 

Tropical Medicine (LSTM). 

The study has been reviewed by the National Research 

Ethics Service Committee to make sure that the study is 

scientifically and ethically acceptable.   

This study is funded by the National Institute for Health 

Research (NIHR) Health Protection Research Unit in 

Emerging and Zoonotic Infections (HPRU-EZI), Centre of 

Excellence in Infectious Diseases Research (CEIDR) at 

University of Liverpool in partnership with Public Health 

England (PHE),  Alder Hey Charity and in collaboration 

with Liverpool School of Tropical Medicine The views 

expressed are those of the author(s) and not necessarily 

those of the NIHR or the Department of Health and 

Social Care. 

We will not receive any payment for including you in this 

study.  

How will my information be collected and 

handled? 

University of Liverpool is the Data Controller for this 
study and will need to use information from this 
research project.  

This information will include your name, initials, date of 

birth, contact details, postcode and your NHS number 

(we will request this from your GP). People will use this 

information to do the research or to check your records 

to make sure that the research is being done properly. 

Individuals from University of Liverpool, the LCTC, LSTM, 

and relevant regulatory organisations may look at your 

research records to check the accuracy of the research 

study.  

People who do not need to know who you are will not 
be able to see your name or contact details. Your data 
will have a code number instead.  

Data will be sent from the University of Liverpool 
researchers and LSTM to the LCTC. Data may also be 
sent from your GP to University of Liverpool researcher, 
who will then send this to LCTC. 

We may notify your GP that you are taking part in the 

study, and if you test positive for COVID-19, for their 

information. 

We will keep all information about you safe and secure.  

Once we have finished the study, we will keep the data 
for a minimum of 10 years, so we can check the results. 
We will write our reports in a way that no-one can work 
out that you took part in the study. 

What are my choices about how my 

information is used? 

You can stop being part of the study at any time, 

without giving a reason, but we will keep information 

about you that we already have.  

We need to manage your records in specific ways for the 

research to be reliable. This means that we won’t be 

able to let you see or change the data we hold about 

you.  

Information sharing for other research 

When you agree to take part in a research study, the 

information about your health and care may be 

beneficial to researchers running other research studies 

in this organisation and in other organisations. These 

organisations may be universities, NHS organisations or 

companies involved in health and care research in this 

country or abroad. Your information will only be used by 

organisations and researchers to conduct research in 

accordance with the UK Policy Framework for Health 

and Social Care Research, or equivalent standards.  

If you agree to take part in this study, you will have the 

option to take part in future research using your data 

saved from this study. 

PART 2: Detailed information about the conduct of the study 
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Where can I find out more about how my 

information is used? 

You can find out more about how we use your 
information:  

• at the LCTC website: www.lctc.org.uk/privacy  

• at LSTM website: https://www.lstmed.ac.uk/lstm-
privacy-statement  

• at www.hra.nhs.uk/information-about-patients   

• in the Health Research Authority leaflet available 
from www.hra.nhs.uk/patientdataandresearch   

• by contacting the University of Liverpool Data 
Protection Officer on 
LegalServices@liverpool.ac.uk  

• by asking one of the research team 

• by sending an email to COVID-LIV-
FWCom@liverpool.ac.uk, or 

• by ringing us on ### 

What will happen to the nose and throat 

swabs, and the blood, saliva and stool 

samples I give? 

Samples collected for use in COVID-LIV 

We will use your samples to test for your body’s response 

to the COVID-19 virus. This will be able to tell us whether 

you have had the infection with no symptoms, in some 

cases. We will test your blood to see if you have been 

exposed before to other coronaviruses.  

 

Your samples will be sent to laboratories at the University 

of Liverpool and LSTM for analysis. These samples will be 

coded and the researchers carrying out tests on the 

samples will not be given information they do not need 

to carry out the tests and analyse the results. Coded is not 

the same as anonymous. The study ream will need to 

know who the sample came from to inform you of the 

results. It will be possible to use the codes to identify that 

a result is from your sample. However, once we have 

given you your results, we do not plan to do this unless 

there is a good reason to do so. We will maintain this 

information so that we can properly manage the samples.  

For instance, sometimes we may need to update our 

record of your clinical details to help us interpret the 

results of tests. 

If you or a member of your household tested positive 

for COVID-19: We will use your samples for much more 

detailed and complex tests on the body’s response to 

the COVID-19 virus. We will study the body’s response 

for everyone in the household – this will help 

understand how people become infected and how some 

people may resist the virus. We may also test your blood 

with other viruses as controls, such as the glandular 

fever virus, flu, and some other common cold viruses. 

We will look in detail at the responses of specialised 

white blood cells in your blood called lymphocytes. 

We may store some of your blood, or the cells from your 

blood for up to 25 years after this research has finished. 

We may also use some of your cells to make what are 

called “cell lines” – these are cells that can be kept alive 

in the lab for a long time (maybe forever) and are used 

to make it easier to detect and study the lymphocyte 

responses we are interested in. 

We will extract DNA to look at your genes by sequencing 

the whole of your genome. This will help us understand 

whether certain genes are related to your ability to fight 

off the COVID-19 coronavirus. This will include some of 

the genes unique to your individual immune system, 

called HLA. These are the same tests that are done 

before organ transplants, and they are used to tailor our 

research to each person. There will be left over DNA 

after we have done this, which would be stored, like the 

cells from your blood, for up to 25 years after the 

research has finished. 

Samples collected for Future Research 

We would like your permission to do other research on 

these stored samples in the future. This would include 

looking at factors which are involved in fighting off 

coronaviruses, and other controls for our experiments 

such as herpes viruses (like glandular fever), flu, and 

enteroviruses (e.g. common cold viruses), and other 

common human viruses. We cannot say now all the 

experiments we might do because new things might be 

discovered in the future that we would like to 

investigate. 

If you agree that we can store your samples for future 

research, coded samples will be stored at the University 

of Liverpool and LSTM.  These researchers work closely 

with other scientists in the UK and elsewhere.  We 

would like to allow other researchers, including those 
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who also have ideas about coronaviruses, to apply to 

use your samples for similar work in the future too.  

We would like your permission to allow your samples to 

be transferred outside of the University of Liverpool and 

LSTM for purposes including those of coronavirus 

immunity testing. We are asking this now so we don’t 

have to ask you again in the future. 

Any future experiments not related to coronaviruses or 

other common human virus infections would be 

approved by a research ethics committee. If you don’t 

want your samples stored, that’s fine, you can still take 

part in the rest of the study, we just won’t keep your 

samples at the end. Or if you are happy with having your 

samples stored, but not sent to another lab, you can 

choose this as well. 

The samples will be kept in a secure place until we need 

them; nobody outside of the study will have access to any 

confidential information that you give to us. Confidential 

details (such as your name, address and GP details) will 

be kept locally and not made available to collaborators. 

 

What if there is a problem? 

If you have a concern about any aspect of this study, you 

should ask to speak with one of the research team who 

will do their best to answer your questions. 

Every care will be taken in the course of this research 

study. However, in the unlikely event that you are 

harmed by taking part in this research project of the 

study Sponsor (University of Liverpool), the Sponsor 

holds Insurance for the conduct of clinical research. 

Compensation may be available and you may have to 

pay your related legal costs.  

 

 

 

 

 

 

 

Thank you for taking the time to read and consider this information sheet. 

Should you decide to take part in the study, you will be given a copy of the 

information sheet and a signed consent form to keep. 
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Liverpool Household COVID-19 Cohort Study (COVID-LIV)    

FOR SITE USE ONLY:  

Site Name:   

Household ID:     Participant ID      

Participant Initials:        Participant DOB:      /     /          

Participant Postcode:     -              

Adult Consent Form 
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To be completed by the participant:  

Once you have read and understood each statement please enter your initials in each box. Initial 

1. I have read and understood the information sheet for this study. I have had the opportunity to ask questions and have had these 

answered satisfactorily.  

2. I understand that participation is voluntary and that I am free to withdraw from the study at any time, without giving a reason, 

and without my care or legal rights being affected. However, the study team may need to collect some limited information for 

safety reasons. 

 

3. I give permission for a copy of this fully completed consent form to be sent to the LCTC (where it will be kept in a secure 

location) to allow confirmation that my consent was given.  

 

4. I understand that relevant sections of my medical notes and any data collected during the study may be looked at by authorised 

individuals from the central study team and representatives of the Sponsor, and relevant regulatory authorities. I give 

permission for these individuals to have access to my records and data. 

 

5. I understand that my data will be kept by the University of Liverpool and all others archiving data in a confidential manner for up 

to a maximum of 25 years from the end of the study. 

 

6. I consent to samples of my blood, saliva and stool, and for nose and throat swabs to be taken and used for this study. 
 

7. I agree to take part in the above study. 
 

The statements below are optional (you can still take part in the study even if you do not wish to agree to these):  

8. I agree for data previously collected for other research to be looked at by the research team. 
 
 

9. I consent to providing an optional stool sample at week 6-8 and 12-14 for the purpose of this study. 
 

10. I consent to my blood and stool samples being stored by the University of Liverpool for testing for SARS-CoV-2 immunity, and 

immunity to other coronaviruses. 

 

11. I agree for samples collected for future research to be stored at The University of Liverpool and LSTM. 
 

12. I agree for samples collected for future research to be transferred outside of the University of Liverpool and LSTM, along with a 

copy of this Consent Form, for different tests for coronavirus immunity. 

 

13. I agree to allow information or results arising from this study to be used in future healthcare and/or medical research providing 

my confidentiality is maintained.   

 

14. I agree to my GP being informed of my participation in the study, and if I test positive for COVID-19. 
 

15. I agree for my GP to be contacted for information relating to my health records, including the provision of my NHS number. 
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Household ID:     Participant ID      
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Participant Postcode:     -              

Adult Consent Form 
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16. I agree that I may be contacted in the future in relation to this or other related studies.   

If you agree to statement 15 provide your details below: 

Telephone number:               

Email address:  
 

 

 

 

To be completed by the participant: 
 

Your full name  
(please print): 

 

Your signature:  Date:  

 

To be completed by the Researcher (after participant has completed the form): 

Researcher full name 
(please print): 

 

Researcher signature:  Date:  

 

 
 

Please file the original wet-ink copy in the COVID-LIV Investigator Site File, and make two copies: one for the participant 
and one to be sent to the LCTC. 
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