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Participating Sites and Local Principal Investigators (PI) 
 
Primary Site: Great Ormond Street Hospital for Children NHS Foundation Trust 
  
Additional NHS Sites to be added to the protocol are shown in the Table below. 
  
A further list of international sites doing concurrent studies who will compare data with 
GOSH are available in Appendix D. These sites will be responsible for their own protocols, 
HRA and ethics applications. 
 

 Name/Lead Institution Country 

1 
Matthias 
Koepp Chalfont Center, UCLH, London  U.K. 

2 
Suzannah 
Felsenstein Alderhey Hospital, Alderhey U.K. 

3 
Susan 
Hopkins Imperial NHS Trust, London U.K. 
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1 Amendment History 
 

Amendment No. Protocol 
Version 
No. 

Date 
issued 

Author(s) 
of 
changes 

Details of Changes made 

Substantial Amendment 01 Version 2 26th May 
2020 

Louis 
Grandjean 

Increasing Predicted Sample Size to 
7000 
 
Inviting staff who have been tested 
already in the staff testing program 
to join the study. 
 
Phoning out results by email and 
text. 
 
To return if positive for an optional 
extra blood sample for T-cell assays 
and optional IgA on salivary 
samples.  
 
Testing of sera at Professor 
Golblatt’s UCL/ICH laboratory. 
 
Extra sites that will join Co-STARS 
and international sites that will 
collaborate with shared anonymised 
data.  
 
More detail added to the 
neutralization assays that will be 
undertaken.  
 
The ability to run other serological 
tests in parallel. 
 
Informing participants of other 
COVID-19 studies being undertaken 
at GOSH and affiliated sites that 
they are eligible to participate in. 
These include but are not limited to: 
neuro-radiological findings in 
COVID-19 disease, PPE mask testing 
study, Genetically modified T-cell 
therapy study, IgA diagnostics 
study, Genomics of severe and mild 
disease. 
 
Additional questions on prior 
testing, risk factors, severity of 
disease, complications and 
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vaccinations added to 
questionnaire.  
 
 Additional site for laboratory 
testing of antibody 

 

2 Abbreviations 
 

CI Chief Investigator 

CRF Case Report Form 

GCP Good Clinical Practice 

GOSH Great Ormond Street Hospital  

ICF Informed Consent Form 

ICH Institute of Child Health 

NHS National Health Service 

PI Principal Investigator 

PIL Participant/ Patient Information Leaflet 

PPE Personal Protective Equipment 

R&D NHS Trust R&D Department 

REC Research Ethics Committee 

SOP Standard Operating Procedure 

UCL University College London 

UCLH University College London Hospital 
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3 Study Synopsis 
 
 

Title   COVID-19 Staff Testing of Antibody Responses 
Study (Co-STARS) 

Sponsor name  Great Ormond Street Hospital for Children NHS 
Foundation Trust 

Primary objective  To determine the kinetics (rate of change) of 
SARS-CoV-2 specific antibody titres in proven cases 
of SARS-CoV-2 over the 6 month period following 
infection. 

Secondary objective (s)  To determine the proportion of completely 
asymptomatic healthcare workers who have 
evidence of SARS-CoV-2 antibodies in their serum 
indicative of past infection. 

To determine the attack rate of SARS-CoV-2 in 
healthcare workers who have antibodies versus 
those who do not have antibodies. 

To determine the immune correlates of 
protection (antibody titres sufficient for protection) 
against future exposure to SARS-CoV-2. 
 
To investigate the roles of T-cell function and IgA in 
those with seropositivity to SARS-CoV-2. 
 
To examine key risk factors influencing susceptibility 
to SARS-CoV-2. These include but are not limited to 
social determinants of health, such as housing, 
work, lifestyle and transport in the urban setting.  
 
To ascertain clinical manifestations of COVID-19 
disease and long term consequences of disease. 
 
To pool international data in standardised form 
across hospital sites for longitudinal comparative 
review of risk factors and health service impact.  
 
To assess the impact of COVID-19 on health worker 
staffing in hospitals and inform strategies for future 
planning.  
 
To review antibody responses to vaccination against 
SARS-CoV-2 following it’s availability and analyse 
subsequent infection rates.  
 

Study Design   Prospective Cohort Study 

Study Endpoints  6 year 3 month follow up study 
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Sample Size  This study will recruit dependent on logistics, 
funding and demand. We have based our power 
calculations on what is currently possible with a 
starting cohort of N=~7000 healthcare workers 
~2100 seropositive health care staff and ~4900 
seronegative healthcare staff as per Study Flow 
diagram 1.  

Summary of eligibility criteria  All healthcare workers >18 years of age at GOSH 
(excluding those on immunosuppressive medication, 
an immunodeficient condition and those who have 
already received convalescent sera) 

Intervention  Repeated cross sectional surveys and blood 
sampling to measure antibody titres to the SARS-
CoV-2 virus in healthcare workers over time 

Procedures: Screening & enrolment  Staff will be sent emails with study information and 
eligibility criteria. Those opting for participation will 
be contacted for consent (via a face to face meeting, 
or if preferred a telephone consent or zoom 
meeting to avoid unnecessary mixing). After 
providing informed consent, participants undertake 
an online questionnaire, then attend an 
appointment for blood testing. 

 Baseline  May 2020 

 Treatment period  6 years  

 End of Study  May 2026 
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1.1 Introduction 

Background and Rationale  
 
Since appearing as a cluster of patients with ARDS in the December of 2019 in Wuhan, 
China, COVID-19 caused by SARS-CoV-2 has rapidly spread worldwide, with pandemic status 
declared in March 2020.1 Currently there have been over 1.6million cases, with over 100, 
000 deaths.2  
 
SARS-CoV-2 is a β-coronavirus, an enveloped non-segmented positive-sense RNA virus.3 
Sequencing has demonstrated that SARS-CoV2 is 79% identical to SARS-CoV, which caused 
the SARS (Severe Acute Respiratory Syndrome) epidemic in 2003, 50% with  the MERS 
(Middle Eastern Respiratory Syndrome) coronavirus and 96% identical to a bat 
coronavirus.4,5 Analysis of 104 strains of samples taken between December and February 
demonstrated 99.9% homology, with little mutation, providing some hope for eventual 
vaccine therapy.6, 5 
 
The virus was first recognised in Wuhan, China. Though many of the initial cases were linked 
to a seafood market, a significant proportion of early cases did not have any association 
with the market, suggestive that human to human spread occurred in the month prior.1  
In contrast to the related coronavirus respiratory diseases MERS and SARS, which were 
more frequently associated with nosocomial infections, COVID-19 spreads more avidly, via 
close contacts, with a household secondary attack rate of 3-5%.7,6 Early calculations of the 
reproductive number (R0) were estimated at 2.3-3.5.8 The viral load profile is similar to 
influenza, peaking early together with symptom onset, which could account for the higher 
transmissibility compared with SARS and MERS.9 The virus is spread through respiratory 
droplet and fomite spread in close proximity contact and via aerosolised procedures, a 
particular risk to health care workers. The virus has also been isolated in faecal samples, 
however no known cases of faecal-oral spread have been noted.10,11 Similarly to SARS-CoV, 
SARS-CoV-2 gains entry into respiratory epithelial cells via attachment to the ACE2 
receptor.4,12 The clinical presentation and pathology resembles SARS and MERS, though with 
less upper respiratory and gastrointestinal symptoms.13 The estimated incubation period 
has a mean of 5 days, with the majority of cases developing symptoms by 14 days.14 
However one study found 15.6% of patients had not developed symptoms by day 14 
following exposure.15 
 
Typical symptoms include fever, dry cough, dyspnoea and lethargy. Additional noted 
symptoms are headache, anosmia, haemoptysis.16,17 Whereas in SARS and MERS fevers 
occurs in 98-99% of cases, in COVID-19 a majority (55%) of patients did not have fever at 
presentation at hospital and 12% did not subsequently develop it.7 Fifteen percent of cases 
progress to severe disease, comprising respiratory compromise and ARDS, with the 
association phenomenon of silent hypoxemia, particularly in older patients.7 Time course to 
respiratory failure is usually >7 days, longer than in  MERS and the mean age of 50 years is 
older than that of both SARS and MERS.18 Biopsy has revealed alveolar damage, with cellular 
fibromyxoid exudates and hyaline membrane formation. Histological features are similar to 
those seen in SARS and MERS.19 
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Data from 21 hospitals in China reveal that of those cases that died, 75% were male, 96% 
over 50 years, 70% had co-morbidities, most commonly hypertension, diabetes and 
ischaemic heart disease.20 In America 90% of hospitalized patients had an underlying 
condition, most commonly obesity, hypertension, chronic lung disease, diabetes mellitus, 
and cardiovascular disease.21 
 
Asymptomatic infection rates remain an important question that will impact public policy 
and the need for ongoing levels of isolation. Rates calculated on the affected Diamond 
Princess cruise ship were 17.9%.22 Since then discussions by epidemiologists have suggested 
a significantly higher asymptomatic carrier rate, with recent new cases in China being up to 
80% asymptomatic.23  
 
Diagnostic testing for SARS-CoV-2 has been based on Nasopharyngeal swab RT-PCR. Target 
selection for RT-PCR tests vary between countries and there isn’t consensus on their 
accuracy.24 Accuracy is affected by sampling location and method, quality of RNA extraction 
and assay and training of operators. Reporting on the sensitivity of RT-PCR described rates 
below 50%, emphasising the need to consider the clinical picture and background likely 
prevalence in formulating diagnosis.25,26 Multiple studies have published on the sensitivity of 
serological testing purporting to a sensitivity above 80%, significantly higher than PCR 
testing of oral swabs or blood samples.27,28,29  
 

- Lui studied 133 moderate to critical patients in Wuhan and found IgM had a higher 
sensitivity than RT-PCR (79% vs 68%). However, both tests reported false positive and 
false negative results.30  
 

- Zhang’s study of 222 patients in Wuhan during the convalescent stage (within 35 days) 
found 98.6% had IgG detected and 82% had IgM detected. IgG was first detected on 
day 4 of illness and peaked in the 4th week, IgM was first detected on day 3 of illness 
and peaked in the 2nd week.31  
 
 

- Lou et al tested eighty patients (confirmed on PCR with deep sputum samples) using 
ELISA, lateral flow assays and CMIA (chemiluminescence microparticle 
immunoassays). ELISA performed the best of all three tests but the difference was not 
found to be significant. IgM and IgG seroconversion occurred at 10- and 12-days post 
symptom onset respectively. Antibody levels increased rapidly after day 6 post onset 
and by day 21 IgM seroconversion was 100% and by day 29 IgG was 97.1% (93.3% at 
21days). Decline of viral load co-occurred with the rising antibody levels. At day 14 
post exposure 45.5% had seroconverted. Keeping note of isolation duration times, 
15.6% did not present with symptoms prior to 14 days post exposure.15 
 
 

- To’s study of 23 patients, found at 14 days seropositivity against internal 
nucleoprotein (NP) was 94% for IgG and 88% for IgM. Against nucleo-capsid protein 
receptor binding domain (RBD), it was 100% for IgG and 94% for IgM. More patients 
seroconverted to IgG before IgM for both types, but this may be due to reduced 
sensitivity of the IgM EIA. Viral load was inversely related to antibody response. 
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However in Zhao’s study three critical patients did not have a decline in viral load 
associated with increasing antibody titres.32 Most patients developed antibodies 
around day ten, one patient with severe disease developed antibodies at day 6. No 
genomic mutations were detected on serial sampling from four patients.9  
 
 

- Zhao studied 173 patients and found whilst in the first 7 days following onset, PCR was 
more sensitive than serological tests (66.7% vs 38%), By day 12 seroconversion rates 
were 90% whilst PCR detection was 54% and by days 15-30 PCR detection was 45.5%. 
Of the patients that did not seroconvert – all samples were taken before day 13 of 
symptom onset.32 Thus, serology is especially important for patients that present late, 
with viral loads below the detection limit of RT-PCR.9 
 

 
Serological testing thus supports clinical management and will provide a key measure of the 
number asymptomatic cases, helping to understand the epidemiology of the virus and the 
true mortality rate among as a proportion of all infections. Serological testing will also assist 
in understanding the role of children in transmission, who comprise a low attack rate of 2.4% 
of cases.6. Furthermore, knowledge of what antibody titres are protective will enable us to 
track the protective duration of vaccination when this is made widely available.33  
 
The sensitivity and specificity of serological testing for SARS-CoV-2 can be affected by the 
mode of testing. Rapid antigen lateral flow assays have the benefit of fast time to results but 
are likely to suffer from poor sensitivity, which has been the experience with influenza tests. 
Sensitivity has been as low as 60% for some lateral flow assays with the usual pre-FDA-
approval test performance metrics being bypassed to expedite the availability of testing.34 
IgM responses are often non-specific, and limit the applicability of this test for diagnosis and 
active management. IgG is more specific, but can take weeks to appear.24 In Zhao’s study 
median IgM was 12 days after onset and IgG was 14 days after onset.32 
 
Cross reactivity with other coronaviruses must also be excluded. The abundantly expressed 
internal NP has 90% amino acid homology to SARS-CoV and may have potential cross-
antigenicity, whereas the surface nucleo-capsid RBD is specific for SARS-CoV-2.9  The nucleo-
capsid protein is the sole protein on the surface of the virus that is responsible for entry into 
human cells. It is highly conserved and abundant, thus easy to detect.12 This is supported by 
the findings of To’s study above.  
 
In the preceding coronavirus respiratory illness epidemics, long term antibody testing 
demonstrated presence of neutralising antibodies for at least two years in patients following 
SARS, with a rapid decline in the 3rd and 4th years.35,36,37  A group of 34 health care workers 
were followed for SARS-CoV IgG and some had persistence up to 12 years after infection.38 
Singapore recently reported that a patient continued to have SARS antibodies 17 years after 
infection.39 In MERS, antibodies persisted for at least 34 months in 86% (6 of 7) patients.40 
 
In a study of 301 SARS patients, seroconversion was detected from day 4 of illness. Early 
seroconversion (before 16 days) occurred more frequently among patients who required ICU 



12 
 

Co-STARS                                       Version Number: 2.1                                                 Version Date: 11.11.2020     
 
GOSH Template Version  2    

admission and higher IgG levels were associated with patients who required oxygen 
therapy.41 In another study, SARS patients who died had an early IgG response that wasn’t 
sustained, whereas, in patients that recovered, IgG levels were slower to peak (average of 20 
days) and were sustained for longer.42 Zhang has also suggested that higher IgG predicts 
disease severity in COVID-19.31 
 
To date, no studies have been published regarding whether infection with SARS-CoV-2, 
protects against re-infection. A study of four rhesus monkeys infected with SARS-CoV-2, found 
that reinfection challenge of two monkeys at day 28, did not produce detectable virus 
excretion from nasopharyngeal and anal swabs (followed for 14 days in one monkey), or 
histopathological changes in tissues (on day 5 when necrotised). All monkeys had neutralising 
antibodies and none of the two re-exposed monkeys exhibited antibody-dependent 
enhancement (ADE).43 However this study is limited by the low number of animals used and 
the fact that one of two animals re-exposed was euthanised 5 days after exposure not 
allowing enough time for potential clinical disease to arise. 
 
The relationship between antibody levels, viral loads and asymptomatic shedding remains a 
key focus of research. This knowledge will enable an improved understanding of 
transmissibility and pathogenesis.44. After discharge from hospital some patients remain or 
return to viral positivity and even relapse. This indicates that a virus -eliminating immune 
response may be difficult to induce in some patients and vaccines may not work in these 
individuals.45 Multiple sources suggest that recent sporadic reports of  COVID-19 re-infection 
cases  are more likely due to limitations of PCR testing techniques. In To’s study, several 
patients tested positive after serial negative results during the same admission.43,46,9,39,12 
 
The World Health Organization’s (WHO) outline of key knowledge gaps includes immunity 
and immune diagnostics. These highlighted the questions of strength and duration of 
immunity, reflection of immunity by antibody tests, sero-specificity and co stimulation in 
serological diagnostics.47  
 
We propose a longitudinal cohort study of health care staff to address the key questions of 
immunity to SARS-CoV-2 infection. 
 

1) For how long and at what titres are antibodies detectable following symptomatic, PCR 
positive healthcare workers with confirmed infection? 

2) What is the proportion of completely asymptomatic healthcare workers with 
serological evidence of infection? 

3) What is the attack rate and incidence of SARS-CoV-2 infection among seronegative 
and seropositive healthcare workers? 

4) What antibody titres are protective of reinfection?   
 
 
Knowledge of the serological status of healthcare staff will help enumerate the true number 
of infections in this group, revealing the percentage of asymptomatic infections, the rates of 
seroconversion, antibody titres and duration of seroprevalence. Notably none of the studies 
mentioned above followed asymptomatic, non-hospitalised patients, so very little is known 
about this group.  
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We have acquired and performance tested a semi-quantifiable ELISA assay (EDITM diagnostics, 
California) with appropriate positive and negative controls. Of 20 staff members who were 
proven PCR positive on nasal and pharyngeal swabs, 19 were also serologically positive by this 
ELISA after 14 days following the onset of symptoms whilst 15/15 negative controls – 
including adult sera from pre-2019, sera from known seasonal coronavirus with types OC43, 
HUK1, 229E and NL63 and serum from patients with hyper-immune phenotypes – all screened 
negative for coronavirus nucleo-capsid antibodies.  
 
Close follow up of repeatedly exposed healthcare workers to identify potential infection/re-
infection with SARS-CoV-2 will also indicate what level of protection is conferred by 
seropositivity. This information will eventually help us protect staff during further waves of 
the pandemic.  
 

6 Objective and purpose 
 
 

Objectives Outcome Measures/Endpoints  
Primary Objective 
 

To determine the kinetics (rate of change) of SARS-CoV-2 specific 
protein antibody titres in proven cases of SARS-CoV-2 over the 6 
month period following infection. 

Secondary Objectives 
 

 
1) To determine the proportion of completely asymptomatic 

healthcare workers who have evidence of SARS-CoV-2 antibodies 
in their serum indicative of past infection 

2) To determine the attack rate of SARS-CoV-2 in healthcare 
workers who have antibodies versus those who do not have 
antibodies 

3) To determine the immune correlates of protection (antibody 
titres sufficient for protection) against future exposure to SARS-
CoV-2 

4) To investigate the roles of T-cell function and IgA in those with 
seropositivity to SARS-CoV-2. 

5) To examine key risk factors influencing susceptibility to SARS-CoV-
2. These include social determinants of health, such as housing, 
work and transport in the urban setting.  

6) To ascertain clinical manifestations of COVID-19 disease and long 
term consequences of disease. 

7) To pool international data in standardized form across hospital 
sites for longitudinal comparative review of risk factors and health 
service impact.  

8) To assess the impact of COVID-19 on health worker staffing in 
hospitals and inform strategies for future planning.  

9) To review antibody responses to vaccination against SARS-CoV-2 
following it’s availability and analyse subsequent infection rates.  
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7 Study Design 

a. Description of study design 
 

This single centre prospective cohort study will recruit at ~7000 members of Great Ormond 

Street Hospital (GOSH) staff and follow them up over 6 years 3 months. The number of follow-

up re-tests will depend on logistics, demand and funding.  

 

Hospitals nationally and internationally have shown interested in the protocol and if they 

commence concurrent studies, anonymised results can be compared. Anonymised samples 

and data may be shared between institutions. No identifiable data will leave GOSH Trust. 

These collaborating sites are listed in the table 3 and include Imperial Health, Alderhey 

Hospital , Chalfont Centre (UCLH) and European sites who may send samples to Goldblatt 

laboratory in UCL/ICH for cross-sectional analysis of prevalence. These include children’s 

hospitals in Lithuania, Latvia, Estonia, Romania, Finland, Greece, Austria, Iceland, Belgium, 

Spain, South Africa and Ireland. Once local ethical approval has been approved in other 

settings, we will facilitate the transfer and processing of samples at the infection and 

immunity laboratories of UCL ICH under a Materials Transfer Agreement between the 

organizations in order to transfer the sera between countries. Whilst Co-STARS is a single site 

study, in order to maximize power for detection of recurrent infections we will completely 

align our study with the SIREN project led by Susan Hopkins at Imperial College. Equally the 

SIREN study will adapt their protocol to mirror aspects of the Co-STARS study. Large 

institutional collaboration of this kind is necessary to diminish the time required to estimate 

the incidence of secondary disease versus primary infection. 

 

For the purposes of statistical analysis we have based our study size calculations on this 

starting total cohort size of ~7000 participants with ~2100 seropositive participants. Any 

increase in sample size will improve study power and the ability to detect smaller effect sizes.  

 

Within this initial planned cohort (Study Flow Diagram 1, page 18), a subset of ~400 staff 

members with confirmed symptomatic, PCR positive, antibody positive or equivocal, SARS-
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CoV-2 disease (and an additional 2100 staff sero-positive or equivocal staff members who 

were either PCR negative or asymptomatic) will be followed with intensive 1 to 2 monthly 

blood sampling to determine antibody titres to the SARS-CoV-2 specific protein using the 

EDITM ELISA assay. Participants who are seropositive or  equivocal will also have the option of 

providing an additional one off 20ml sample for T-cell assay analysis and a salivary sample for 

IgA analysis.  

 

All 7000 recruited healthcare workers (2100 SARS-CoV-2 sero-positives and N~4900 

seronegatives) will have blood taken for serological testing at baseline then at 6-monthly 

intervals for a total of 6 years. In addition to repeated serological testing, participants will 

continue as all healthcare workers at GOSH to have access to the staff testing program. This 

program tests symptomatic staff members by nasal swab PCR testing for SARS-CoV-2. Staff 

who have been tested for SARS-CoV-2 through the staff testing program will be consented for 

the PCR and serology results to be used in the study. All participants will also be asked to 

complete a detailed health and demographic questionnaire prior to each appointment, 

electronically. The technology design of the questionnaire will optimise participation. If key 

questions are missed, participants will be contacted by phone, text or email to optimise data 

collection and statistical analysis. As key factors impacting COVID-19 evolve, questions on 

review questionnaires will address these. 

 

The data will enable us to determine the attack rate (percentage of healthcare workers with 

PCR proven infections/re-infections) and incidence (the rate of occurrence of disease) of 

SARS-CoV-2 infection amongst healthcare workers with and without antibodies. The 

comparison of the attack rate will indicate the protection antibodies provide. Further, the 

stratification of results by antibody titres, will provide information on whether a specific level 

of antibody confers protection.  

 

Careful consideration will be given to the way in which recruited staff are provided with 

results. Specifically, it will be explained that at this stage, the test is research-based. Therefore 

it is not certain what the significance of positive serology means with respect to future risk of 

re-infection. It will be emphasised that a positive serological test does not abrogate the need 
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to wear personal protective equipment, self-isolate or test for SARS-CoV-2 as per government 

guidelines. 

8 Population 
 

The population will comprise frontline healthcare workers selected to be representative of all 

departments at Great Ormond Street Hospital. We will ensure that that age ranges and sex 

are representative of the trust population age distribution. The age distribution of the 

participants will be checked during recruitment against the known age distribution of the 

hospital to ensure a representative sample. If significant differences among ages between the 

study population and the hospital population age range emerge, the study will actively recruit 

age ranges underrepresented. If participants leave the GOSH NHS trust during the study they 

will remain eligible to continue in the study. Their contact details will be updated on follow-

up questionnaires. 

 
 

8.1 Inclusion Criteria (See Also Study Flow Diagram, page 18 ) 
 
SARS-CoV-2 Seropositive Cases N ~ 2100 

• Healthcare worker at GOSH (other UK and European Hospital Healthcare workers at 
their corresponding sites)  

• ≥18 years of age 
• ALL have confirmed detectable antibodies to SARS-CoV-2 infection on baseline 

screen 
 
Then 1 of: 
Core Group of PCR Confirmed Cases  
 

A) Symptoms consistent with SARS-CoV-2 infection and SARS-CoV-2 PCR Positive 
N ~ 400  

OR 
 

Other SARS-CoV-2 Sero-positives N ~ 1700 
 
B) Symptoms consistent with SARS-CoV-2 infection and SARS-CoV-2 PCR Negative 
cases 
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 OR 
 

C) No symptoms consistent with SARS-CoV-2 infection and PCR Not Tested cases 

SARS-CoV-2 Seronegative Comparison Group N ~ 4900 

• Healthcare worker at GOSH (other UK and European Hospital Healthcare workers at 
corresponding sites) 

• ≥18 years of age 
• ALL have confirmed negative antibodies to SARS-CoV-2 infection on baseline screen 

Then 1 of: 

Core Comparison Group N ~ 4200 

A) Have not had clinical symptoms consistent with SARS-CoV-2 infection* 

OR  

 Other Seronegatives N ~ 700 
B) Have had sympoms of SARS-CoV-2 infection but have been tested and were PCR 
positive or negative but have not developed antibodies at 21 days 
*Clinical Symptoms for SARS-CoV-2 infection are defined as one of: 

1) New and persistent cough 
2) Confirmed temperatures of 37.8 and above 
3) Anosmia or altered taste sensation  
4) Extreme fatigue  

 8.2  Exclusion Criteria 

• <18 years of age 

• On immunosuppressive or immunomodulatory medication that may impact test 

reliability 

• Received any blood product including immunoglobulins after September 2019  

• Has received convalescent sera as treatment 

• Current diagnosis of a malignancy that may impact test reliability  

• Those lacking capacity to provide informed consent 
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8.3 Study Flow Diagram 1 
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9 Study Procedures 

9.1 Recruitment 
 

The trust communications team will send an all staff email to inform them about this research 

project with an invitation link to read the information and eligibility criteria. The 

microbiology/infection control department at GOSH will also send out a communication to all 

GOSH staff who have tested positive (or negative) for SARS-CoV-2 as part of the staff testing 

program to raise awareness of the study and provide the option to join . This approach will 

permit the dissemination of study to the core study group without study staff having access 

to identifiable information. We will also consent staff for the use of stored serum and PCR 

samples taken as part of this staff testing program for use in future research. This component 

is optional.  The positive arm of the study (and negative controls) will have the option of 

providing a 20ml in EDTA sample for T-cell assay studies, and a salivary sample for IgA analysis, 

both for research purposes. As these are research tests, results of these extra assays will not 

be provided to participants. They will be formally consented for this.  

 

Informed consent will then take place in person (or if preferred by telephone or using a  zoom 

meeting). During the informed consent process participants will be provided with information 

and the chance to answer questions they may have about the study. We will not require the 

use of any resources or medical records to identify study staff as they are colleagues within 

the same hospital trust as the study investigators. We will ensure that recruited populations 

are representative of staff at GOSH (which has a slight majority of women) and that age 

ranges are representative of the trust population age distribution.  

 

If the participant prefers to undertake a telephone or zoom consent (to maintain physical 

distancing) we will follow established GOSH trust guidelines. Telephone consent will be 

witnessed by another member of study staff and co-signed. Study staff undertaking consent 

will confirm the name and date of birth of the participant without stating their name. At the 

end of the conversation the witnessing member of staff will speak to the participant to 

confirm that they have agreed to join the study, then co-sign the document. 
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After informed consent is completed, participants undertake an online health questionnaire 

before booking an appointment at the study-run phelobotomy clinic for serological testing. 

Results of the serological testing will be returned to the participants by secure trust e-mail or 

via text. We will carefully describe the meaning and significance of a positive, equivocal and 

negative test in the automated results email as described on the participant information 

sheet. After returning results, participants will be invited to a follow up appointment in 1 to 

2 months or 6 months depending on which arm of the study their results place them in. Early 

experience established that a small minority of staff (particularly the temporary catering, 

cleaning and portering staff) do not have trust e-mails. If this is the case, these participants 

will be asked if they would be happy to receive their serology results over the phone, verbally 

or by text message; if this is not feasible, we will ask to send their results to their personal 

email address or to have them collected in person from the study team. 

9.2 Informed Consent 
 
Only Good Clinical Practice certified, Human Tissue Act trained, study trained personel who 

have undertaken the GOSH specific consent training modules and are registered in the study 

log will be permitted to obtain informed consent. All those who have completed training and 

are able and eligible to undertake informed consent will be named by the CI/PI on the study 

log. A detailed information sheet has been prepared (Appendix C: Study Information Sheet). 

In lay terms this document details the rationale for the study, how and why the participant 

has been identified and what will happen if potential participants enrol in the study. The 

information sheet clearly documents the possible inconveniences and benefits of being 

involved in the study, that enrolling in the study is completely optional and that withdrawl 

from the study at any stage is also possible at any time. 

 

The secure management of study data is discussed along with the steps taken to minimize 

the risk of a breach of data security. As this study involves the storage of blood samples for 

testing and for future work the information sheet explains this in a dedicated section on tissue 

storage and generic consent for future research. Potential participants will be allowed as 

much time as they need to decide whether or not they wish to participate in the study.  
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9.3 Screening and Eligibility Assessment 
 
Screening of potential applicants by study staff will occur when they attend the consent 

meeting (either face to face, by telephone or by  zoom meeting). The process is simple and 

only involves ensuring that two criteria are met.  

 
a) Either the staff member has had symptoms of possible, probable or confirmed SARS-

CoV-2 infection (as defined in this protocol) and must wait for completion of 21 days 

from symptom onset before entering the study  

 

OR  

b) The staff member is asymptomatic but has been exposed to someone with suspected 

or confirmed SARS-CoV-2 infection and must wait for the completion of 21 days from 

the start of this exposure 

 

c) The staff member has not had exposure to or symptoms consistent with SARS-CoV-2 

infection so can enter the study immediately 

 

Once eligibility has been confirmed, informed consent will be sought and an informed consent 

document completed and signed off (either face to face by the study participant or, if consent 

is not taken in person, then by two trained members of the study team). Study participants 

will then be directed to an online survey (health questionnaire) which they will need to 

complete to prior to arranging an appointment with the phlebotomy team for blood sampling.  

 

All  staff at GOSH will also be asked if they would like to be made aware of other parallel 

COVID related studies running at GOSH and UCL. If they express interest in this then they 

will be directed to the relevant study websites/email addresses. 

 

9.4 Baseline Assessments 
 
Baseline assessments will include the completion of a standardized questionnaire (Appendix 

D: Study Standardized Questionnaire) followed by an appointment for a blood test to be taken 
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by trained study staff. At this appointment we will take 4ml of blood for serological testing 

and 4ml of EDTA blood for storage and future research.  

 

We have amended the online survey to include details about other emerging SARS-CoV-2 risk 

factors including medical conditions, ethinic background (BAME), home occupancy and ability 

to distance in the workplace. We have also added a second email address box that allows to 

follow up staff once they have left the trust, we have expanded the previous testing history 

to include additional information about home testing kits and other ELISA tests. Severe 

disease markers and complications of COVID-19 are also included and vaccination history is 

also included to prepare for when vaccination is rolled out.   

 

9.5 Subsequent Visits 
 
Subsequent follow-up visits will be explained to all potential study participants as part of the 

informed consent process. The 2100 seropositive serology cohort will be followed intensively 

every 1 to 2 months for repeated serological testing whilst the 4900 seronegative comparison 

group will be followed 6 monthly. Participants from the positive arm of the study (as well as 

negative controls) will have the option of providing a 20ml in EDTA sample for T-cell assay 

studies and tissue typing, and a salivary sample for IgA analysis, both for research purposes. 

As these extra assays are research tests, results will not be provided to particpants. They will 

be formally consented for this.  

 

After the initial intensive phase, all ~7000 recruits will be followed 6 monthly for the 6 year 

duration of the study. Follow-up visits will be arranged following the baseline assessment. 

The same blood tests 4ml EDTA and 4ml serum will be taken at each follow up appointment 

as well as the same symptom questionnaire. If a COVID-19 vaccination becomes available 

during the study we will undertake performance evaluation of an ELISA suitable for 

monitoring antibody titres to the vaccine target. We will then continue to follow up our cohort 

with the additional focus on the antibody titres to vaccination, duration of immunity following 

vaccination and the attack rate in the vaccinated and unvaccinated groups (with the previso 

that we expect the vaccine will have wide and rapid uptake).  
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Further detailed questionnaires will be sent to subgroups found to have higher incidence of 

infection, to further delineate the susceptibility and exposure factors.  

9.6 Study Duration 
 
The study will run for 6 years and 3 months. 
 

9.7 Discontinuation/Withdrawal of Participants from Study 
 
Although we anticipate a high uptake, engagement and retention with the study due to the 

common first hand experience with SARS-CoV-2, participants may withdraw from the study 

at any stage. The information sheet clearly states the email addresses of the study 

investigators that can be contacted should the participant wish to withdraw from the study. 

No further procedures or observations will be required. Participants will have the option of 

leaving the study but allowing data to be kept and samples stored for research OR leaving 

the study, erasing all data and destroying all samples. A note will be made on the study 

record and the "last successful follow-up" date will be taken as the "lost to follow-up/left 

the study" date for the purposes of statistical analysis. Whilst the data from previous 

questionnaires is still able to be identified, if the study participant requests that all their 

data be erased or removed from the database, it will be excluded from analysis.  

9.8 Definition of End of Study 
 

The study will end on the final follow up visit of the final recruit 6 years after the final recruit 

joined the study. As we aim to recruit the first ~7000 healthcare workers within the first 3 

months of the study we plan to stop the study at 6 years and 3 months after starting the 

study. We will undertake interim analyses at the end of each year. In the unlikely scenario of 

all participants having undetectable antibodies we will end the study early. 

10 Intervention 
 

The only interventions undertaken in this study are standardized quesionnaires (Appendix 

D) and blood tests (8ml) to measure the antibody titres to the SARS-CoV-2 specific protein 

(4ml) and 4ml EDTA to be stored for future research. These will be undertaken at each pre-

planned follow up as per our flow diagrams (Appendix A). Participants will also be 



24 
 

Co-STARS                                       Version Number: 2.1                                                 Version Date: 11.11.2020     
 
GOSH Template Version  2    

consented for an additional blood test of 20ml to study SARS-CoV-2 T-cell immunity and 

salivary sample for IgA. These optional consents will detail that samples will be tissue typed.  

 

11 Subject Withdrawal Criteria  
 

The choice of whether to withdraw from the study is dependent on the participant. As 

clearly explained in the information sheet they are free to withdraw from the study at any 

time. For those that withdraw from the study they may choose to a) leave the study but 

leave all their data and samples in order to contribute to the research project or b) erase the 

data and destroy the samples. In the latter case clearly these participants will not be able to 

be considered in the final analysis. If participants choose to leave the study, but agree to the 

usage of their data up until the point of leaving we will consider them "lost to follow-up" at 

their final successful follow-up interview and serological test. We currently do not have the 

resources to replace subjects that withdraw from the study but should funding support be 

obtained we would then do so. Equally should funding allow support to recruit more 

patients to improve the power and reduce the detectable effect size we will do so. If full 

funding is obtained for the project we will aim to scale up recruit all staff members at the 

trust. 

 

12 Statistics 

12.1 Statistical methods to be employed (plan of analysis) 
 
 

Antibody titres are expected to follow a negative exponential (log-linear) decay over time as 

seen following other respiratory viral infections. Serial antibody titres will be log-transformed 

and then multivariate linear regression models will be used to determine the predictors of 

antibody decay. Variable attack-rate between groups will be compared with a two-sample 

test of proportions and the incidence of COVID-19 disease between study groups will be 

compared using survival analysis with log-rank testing.   

 

Fig.1: An estimated sample size of 2000 total participants (with seropositive sample size of 

200-500 participants, Fig.1, x-axis) provides 80% power at alpha 0.05 to detect an effect size 
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of ³20-60% decline in antibody titres over 6-months. This is based on a seropositivity 

prevalence of 18%, as observed in preliminary results so far and a negative exponential (log-

linear) model of waning antibody titres, with a different numbers of predictors. 

 

 

 

 

In order to determine the study power for varying effect sizes with unequal group sizes we 

undertook a two-sample power calculation of proportions with group sizes of 2100 

seropositive cases and 4900 seronegative comparators using R (foundation for statistical 

computing) pwr function pwr.2p2n.test (Figure 2). 
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Figure 2. Power curve for group sizes of 2100 and 4900 participants showing that this study 

will have the power to detect an effect size of 0.07 i.e. a difference in the proportion in the 

attack rate between the two groups of 7%. 

 

 

 

 

 

We will also undertake an exploratory analysis using survival analysis to compare the 

hazards of infection in both groups over the course of the study using the date of reported 

and PCR proven SARS-CoV-2 infection as an event and the last follow up date or the final 

interview as the censorship date. We anticipate a high retainment rate in the study for three 
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reasons a) GOSH has high baseline staff retention rates b) hospital staff already understand 

the rationale and the importance of this research and c) we have already received high 

levels of interest and engagement with the study.  

 

13 Data Management 

13.1 Source Documents 
 

The study will not require access to any of the participants medical records as part of this 

research. Instead new recruits will be asked to help complete an online questionnaire about 

their health, symptoms and exposure to SARS-CoV-2. Systems already employed by 

Occupational Health at GOSH have been duplicated to allow data collection of on online 

questionnaires on GOSH secure servers. This process has an established system of governance 

approved by GOSH ICT department. No hard copies of the identifiable data will be 

downloaded. The laboratory data will be stored as for existing occupational health medical 

information (such as Hepatitis B serology) which are stored on a secure NHS trust laboratory 

server. Samples will be stored in -70C freezers with a laboratory number unliked from any 

patient identifiers. Only named study staff will have access to the data.  On all study-specific 

documents, other than the signed consent, the participant will be referred to by the study 

participant number/code, not by name. 

 

13.2 Direct Access to source data / documents 
 

Only members of the study research team and authorised representatives from the sponsor 

will have direct access to the source data and study documentation. All source data and study 

documentation will also be available to external auditors if and when required, and 

inspections in the event of a regulatory inspection. Access to the final data set will remain 

with the chief investigator and co-investigators. 
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13.3 Data Recording and Record Keeping 
 

After providing informed consent, participants will be provided with a link to an online study 

questionnaire. This will be stored on GOSH secure servers and completed prior to staff 

phlebotomy appointment. Only named study staff will have access to the raw data. As soon 

as possible after collection identifiable data will be stored in a separate database to medical 

data. The data will be linked only by a study ID to which only named study staff will have 

access to. Data will be retained for the 6 year duration of the study after which it will remain 

pseudonymized for internal use and future research and completely anonymized for sharing 

with research collaborators or publication.  

 

13.4 Archiving 
 
Archiving will be authorised by the Sponsor following submission of the end of study report. 

We will also submit the complete but anonymized dataset to a secure and publicly available 

database such as Dryad (used by PLOS Medicine) to enable access to other researchers. 

Essential study documents will be retained for a 30 years after completion of the study. These 

documents will be retained for longer if required by the applicable regulatory requirements. 

 

14 Patient Confidentiality & Data Protection 
 
Participant identifiable data, including name, date of birth, email and telephone number will 

be required for the registration process. Entering all data to an online database on a secure 

trust server will ensure the highest level of security available to minimize the risk of a breach 

in confidentiality.  Identifiable data will be stored with a study ID separately to a linked 

database with medical data.  All documents will be stored securely and only accessible by 

study staff and authorised personnel. The study will comply with the Data Protection Act 

2018, which requires data to be anonymised as soon as it is practical to do so at the end of 

the study. 
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15  Sample Collection, Storage, Transfer and Analysis 
 
Blood samples will be collected by trained phlebotomists, nursing staff, doctors or medical 

students. Once informed consent has been provided and the online questionnaire is 

complete, appointments will be made with the study phlebotomy clinic. The phlebotomy 

clinic will be initially located in the outpatients clinic area as it is currently vacant due to the 

pandemic. When outpatient appointments resume, we will resume testing in a designated 

part of the hospital with equivalent facilities. Each appointment will be 15-20 minutes long 

in order to prevent unnecessary mixing between staff. Using an aseptic technique with 

alcowipes, a vacutainer system, a 21 guage green  needle and a tourniquet, a 4ml sample of 

blood will be taken in a BD Vacutainer Serum Separating Tube (SST) Advance Tube and a 4ml 

sample will be taken in an BD Vacutainer EDTA tube. For seropositive and equivocal 

participants who further consent, an additional 20ml blood sample will be taken for T-cell 

assay and tissue typing, in EDTA tubes and approximately 4ml of a salivary sample for IgA 

assay.  For blood samples a cotton wool ball will be used to prevent bleeding and 1cm 

circular plaster applied. For whole saliva samples, participants will be asked to passive drool 

(the gold standard sample), unstimulated, into polypropylene cryovials. The samples will be 

transported in a sealed specimen transfer box to the Camelia Botnar laboratory at Great 

Ormond Street in batches twice per day and be stored at -4oC in restricted access fridges 

until sample processing. Those samples arriving in the laboratory in the late afternoon will 

be processed the following morning, while those samples arriving from the morning batch 

will be processed the same day. All samples will be given a laboratory code on arrival and 

entered into the secure Beaker system database under this laboratory code. It is possible to 

batch up to 45 samples in duplicate on each run, using our DS2 automated ELISA processing 

system from Dynex Technologies. Each sample will be tested using the EDITM diagnostic 

assay which detects the optical density of antibodies in serum samples to the specific 

protein SARS-CoV-2. IgG antibodies to the specific protein will be tested and reported. As 

and when new ELISA assays with superior performance become available, we will test them 

using our sample bank of positive and negative controls before considering replacing our 

current gold standard assay. This applies particularly to ensuring study alignment in our 

collaboration with the SIREN study at Imperial College who use different serological assays. 

Neutralization assays will also be undertaken in appropriate P3 biosafety laminar flow 
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cabinets in order to determine the in-vitro correlates of antibody protection. Cell mediated 

immune responses to purified spike protein will also be tested for study participants using 

ELISPOT or flow cytometry. This will enable us to determine the titres of antibody associated 

with a 50% reduction in viral plaques and the relevance of cell mediated immunity on future 

reinfection. This work will be lead by Dr Kimberly Gilmour and Professor Goldblatt who both 

have 20 years experience of developing, evaluating and standardizing new immunological 

assays in the laboratory. In order to improve capacity of antibody testing for this study, the 

WHO Reference Laboratory for Pneumococcal Serology, a GCLP accredited laboratory  run 

by Professor David Goldblatt and based in the Great Ormond Street Institute of Child Health 

will be used. A panel of +ve and -ve samples have been assessed in both laboratories with 

excellent concordance between the laboratories. Samples labelled with the unique study 

ID only will be handled in the UCL laboratory and results, on a spreadsheet, will be returned 

to the GOSH laboratory where the results will be entered into the master database. NO 

DATA will be transferred from GOSH to UCL. When new assays become available they will 

also be evaluated in the UCL laboratory with the same arrangements for sample and data 

transfer. 

 

At the end of the study the samples will be stored at -70oC in the freezers of the Great Ormond 

Street Camelia Botnar Laboratories for future research. Future studies may involve genetic 

testing on the samples and this has been highlighted on the consent form. However 

independent ethical, institutional and regulatory approval will have to be sought before those 

studies and access to the samples are permitted. The consent form clearly states that staff 

may need to be asked to re-consent in the future before future genetic testing. We would 

also like to use the collected samples in the future to improve our diagnostic test and compare 

it to other tests that are developed over time and may be better. 

 

The study will not share samples with collaborators that are linked with any identifiable data, 

although we may use non-identifiable samples to collaborate with international colleagues to 

enabled improved testing of SARS-CoV-2. This will be done once ethical, institutional and 

regulatory approvals are in place and under appropriate agreements as necessary. 
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16 Financial Information and Insurance 
 
Funding has been provided by GOSH to test the first 1000-1250 staff members and undertake 

the baseline assessment. However we are actively seeking funding to allow for this cohort to 

be followed up over time. As this study is non-interventional observational prospective cohort 

study we do not anticipate any adverse events other than those associated with a blood test. 

As with any research undertaken at GOSH and UCL ICH, cover for negligent harm will be 

provided by the Great Ormond Street Hospital for Children NHS Foundation Trust through the 

Clinical Negligent Scheme for Trusts (CNST). No-fault compensation insurance cover for any 

non-negligent harm will be provided by University College London.  

 

17 Publications Policy 
 

All individuals who have made substantial intellectual, scientific and practical contributions 

to the study and the manuscript will be credited as authors and this will be overseen by the 

Chief Investigator, co-PI's and the Sponsors. In all cases where journal policies permit, all 

investigators who contribute patients to the study will be acknowledged. 

 

The results of the study will be published in open access peer-reviewed scientific journals. 

Internal reports will be published on the UCL Institute of Child Health Web Pages which ware 

publicly assessible. We will also present our study findings at ECCMID and provide writted 

feedback of the study recruits by email.  
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available for consenting team 
to contact participant

Consent via phone (requires 
witnee) or face to face

Online questionnaire 
completed by participant - 
Expected Questionnaire 
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Arrival at study clinic Phlebotomy 
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19 Appendix B:  Schedule of Procedures 
 
 

Procedures Baseline Screening, Baseline Blood Tests and Follow-Up 

Screening 
Baseline 
Blood Tests 

Follow-Up 
N=200 
Cases (x18) 

Follow-Up 
N=800 
Comparison 
Group (x13) 

Informed consent X  X X 

Demographics X  X X 

Medical history X  X X 

Concomitant medications X  X X 

Physical examination     

ECG     

Laboratory tests  X X X 

Eligibility assessment X    

Randomisation     

Intervention     
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21 Appendix C: Questionnaire 

 
 
 

&29,'����6WDII�7HVWLQJ�RI�$QWLERG\�5HVSRQVHV�6WXG\��&R�67$56�

$OO�WKH�GDWD�LQ�WKLV�WHVWLQJ�VXUYH\�ZLOO�EH�VWRUHG�LQ�WKH�*26+�VHFXUH�VHUYHU�

:KHQ�\RX�FRPH�WR�KDYH�\RXU�WHVW�ZH�ZLOO�DOVR�DVN�LI�\RX�ZRXOG�OLNH�WR�SURYLGH�LQIRUPHG�FRQVHQW�WR�WDNH�SDUW�LQ�IXWXUH
UHVHDUFK�VWXGLHV�

7KHUH�DUH�D�QXPEHU�RI�FRQGLWLRQV�DQG�PHGLFDWLRQV�WKDW�PDNH�DQWLERG\�WHVWLQJ�XQUHOLDEOH�RU�XQLQWHUSUHWDEOH�

3OHDVH�DQVZHU�WKH�IROORZLQJ�TXHVWLRQV�EHORZ�UHJDUGLQJ�HOLJLELOLW\�IRU�WHVWLQJ�

3OHDVH�DQVZHU�DOO�TXHVWLRQV�EHIRUH�VXEPLWWLQJ�DQG�ERRNLQJ�DQ�DSSRLQWPHQW�

WKLV�VHUYLFH�LV�FXUUHQWO\�IXOO\�ERRNHG
7KHUH�DUH�D�QXPEHU�RI�FRQGLWLRQV�DQG�PHGLFDWLRQV�WKDW�PDNH�DQWLERG\�WHVWLQJ�XQUHOLDEOH�RU�XQLQWHUSUHWDEOH��3OHDVH�DQVZHU�WKH�IROORZLQJ�TXHVWLRQV�EHORZ
UHJDUGLQJ�HOLJLELOLW\�IRU�WHVWLQJ

,�DP�DW�OHDVW����\HDUV�ROG�

,�ZRUN�DW�*UHDW�2UPRQG�6WUHHW�+RVSLWDO�

,�GR�QRW�KDYH�DQ\�RI�WKHVH �LPPXQRGHILFLHQW�FRQGLWLRQV�

,�KDYH�QRW�EHHQ�WDNLQJ�DQ\�RI�WKHVH �LPPXQRVXSUHVVLYH�PHGLFDWLRQV�

,�KDYH�QRW�UHFHLYHG�DQ\�EORRG�SURGXFW�LQFOXGLQJ�LPPXQRJOREXOLQV�VLQFH�6HSWHPEHU������

,�KDYH�QRW�UHFHLYHG�FRQYDOHVFHQW�VHUD �DV�WUHDWPHQW�VLQFH�6HSHWPEHU������


�1DPH�

7KLV�YDOXH�LV�UHTXLUHG�
�


�'DWH�RI�ELUWK�

6H[�

)HPDOH

0DOH

2WKHU�3UHIHU�QRW�WR�VD\


�2FFXSDWLRQ�

7KLV�YDOXH�LV�UHTXLUHG�
�

'HSDUWPHQW�
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3OHDVH�SURYLGH�D�VHFRQGDU\�HPDLO�LQ�FDVH�\RX�OHDYH�WKH�WUXVW�

7KLV�YDOXH�LV�UHTXLUHG�
�


�0RELOH�QXPEHU�

7KLV�YDOXH�LV�UHTXLUHG�
�

3RVW�FRGH�

,�DJUHH�ZLWK�EHLQJ�FRQWDFWHG�WR�SURYLGH�FRQVHQW�IRU�WKH�DQWLERG\�UHVHDUFK�VWXG\�RQ�WKH�WHOHSKRQH

<HV

1R

3OHDVH�VDYH�WKH�LQIRUPDWLRQ�WKDW�\RX�KDYH�SURYLGHG�E\�XVLQJ�WKH��6DYH�IRU�ODWHU��EXWWRQ

7KHQ�FOLFN�WKH��ERRN�\RXU�WHVWLQJ�VORW��EXWWRQ�WR�FKRRVH�DQ�DSSRLQWPHQW

7KH�IROORZLQJ�VHFWLRQ�LV�QRW�WR�EH�ILOOHG�LQ�XQWLO�FRQVHQW�KDV�EHHQ�WDNHQ�

&KHFN�WKH�ER[�DIWHU�FRQVHQW�KDV�EHHQ�WDNHQ�WR�H[SDQG�WKH�VHFWLRQ�

'DWH�RI�FRQVHQW

+DYH�\RX�KDG�SULRU�WHVWLQJ�IRU�&29,'���"

<HV

1R

'DWH�RI�WHVW

7HVW�UHVXOW

3RVLWLYH

1HJDWLYH

(TXLYRFDO

'RQ
W�NQRZ

7\SH�RI�WHVW

$QWLERG\�ODERUDWRU\�WHVW��(/,6$�

$QWLERG\�SRLQW�RI�FDUH�WHVW��/),$���ODWHUDO�IORZ�LPPXQRDVVD\�

6ZDE�WHVW��3&5�

8QVXUH���SOHDVH�GHWDLO�EHORZ

%RRN�\RXU�WHVWLQJ�VORW
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'R�\RX�NQRZ�ZKDW�SDUW�RI�WKH�YLUXV�WKH�DQWLERG\�ZDV�WDUJHWLQJ"

1XFOHRFDSVLG�SURWHLQ��1�SURWHLQ�

6SLNH�SURWHLQ��6�SURWHLQ��SDUW�RI�WKH�UHFHSWRU�ELQGLQJ�GRPDLQ��5%'�

2WKHU��3OHDVH�GHWDLO�WKH�DQWLERG\�WDUJHW

'RQ
W�NQRZ

$GG�DQRWKHU�WHVW�

+DYH�\RX�KDG�D�NQRZQ�RU�VXVSHFWHG�FRQWDFW�ZLWK�&29,'���"

<HV

1R

)LUVW�GDWH�RI�FRQWDFW�ZLWK�&29,'����

'XUDWLRQ�RI�FRQWDFW�

'D\V�

+RZ�GLG�\RXU�FRQWDFW�ZLWK�&29,'����RFFXU"��WLFN�DOO�WKDW�DSSO\��

+RXVHKROG

6WDII

3DWLHQW

7UDYHO�WR�,WDO\��&KLQD��,UDQ�RU�6RXWK�.RUHD�EHWZHHQ�WKH�PRQWKV�RI�'HFHPEHU�DQG�)HEUXDU\

2WKHU��HQWHU�EHORZ���

,I�WHVWHG��ZDV�WKH�FRQWDFW�FRQILUPHG�WR�KDYH�&29,'���"

<HV

1R

'RQ
W�NQRZ

+DYH�\RX�KDG�DQ\�V\PSWRPV�WKDW�PD\�EH�DWWULEXWHG�WR�&29,'���"
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<HV

0D\EH

1R

6WDUW�GDWH�RI�V\PSWRPV

(QG�GDWH�RI�V\PSWRPV

3RWHQWLDO�&29,'����V\PSWRPV�DQG�WKHLU�GXUDWLRQ

<HV 1R 'XUDWLRQ��'D\V�

5XQQ\�QRVH

6KRUWQHVV�RI�EUHDWK

&RXJK

:KHH]H

)HYHU��!�����GHJUHHV�&HOFLXV�

9RPLWLQJ

'LDUUKRHD

$EQRUPDO�WDVWH�VHQVDWLRQ

$EQRUPDO�VPHOO�VHQVDWLRQ

([WUHPH�IDWLJXH

0XVFOH�SDLQ

+RZ�VHYHUH�ZDV�\RXU�&29,'����GLVHDVH"

<HV 1R 'XUDWLRQ��'D\V�

$WWHQGHG�KRVSLWDO

$GPLWWHG�WR�KRVSLWDO

5HTXLUHG�R[\JHQ

5HTXLUHG�YHQWLODWLRQ�RI�DQ\�NLQG��LQFOXGLQJ�&3$3�

5HTXLUHG�UHQDO�UHSODFHPHQW�WKHUDS\

+DYH�\RX�KDG�DQ\�FRPSOLFDWLRQV�IROORZLQJ�&29,'���"

<HV

1R

3OHDVH�GHWDLO�DQ\�FRPSOLFDWLRQV��H�J��EORRG�FORWV��RUJDQ�G\VIXQFWLRQ���3OHDVH�GHWDLO�LI�HDFK�FRPSOLFDWLRQ�KDV�UHVROYHG�RU
QRW�
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'R�\RX�KDYH�DQ\�RI�WKH�IROORZLQJ�ULVN�IDFWRUV�IRU�VHYHUH�&29,'����GLVHDVH"

<HV 1R

$VWKPD��PRGHUDWH�WR�VHYHUH�

&KURQLF�OXQJ�GLVHDVH��HJ��&23'�

'LDEHWHV��7\SH������RU�FXUUHQW�JHVWDWLRQDO�GLDEHWHV�

+\SHUWHQVLRQ

6HULRXV�KHDUW�FRQGLWLRQV��HJ��,VFKDHPLF�KHDUW�GLVHDVH�

&KURQLF�NLGQH\�GLVHDVH�EHLQJ�WUHDWHG�ZLWK�GLDO\VLV

&KURQLF�OLYHU�GLVHDVH

$�%0,��%RG\�0DVV�,QGH[��RI����RU�DERYH�LV�DOVR�D�ULVN�IDFWRU�IRU�VHYHUH�GLVHDVH��,V�\RXU�%0,�DW�RU�DERYH���"

<HV

1R

'RQ
W�NQRZ

+HLJKW

FP�

:HLJKW

NJ�

7KHUH�KDYH�EHHQ�LQFUHDVHG�UDWHV�RI�VHYHUH�&29,'����FDVHV�DPRQJVW�%$0(��EODFN��$VLDQ�DQG�PLQRULW\�HWKQLF�
FRPPXQLWLHV��LQFOXGLQJ�RXU�1+6�VWDII��
'R�\RX�LGHQWLI\�DV�%$0("�

<HV

1R

'RQ
W�NQRZ

3UHIHU�QRW�WR�VD\

(WKQLFLW\

:KLWH�%ULWLVK

:KLWH�,ULVK

:KLWH�2WKHU

0L[HG�:KLWH�	�%ODFN�&DULEEHDQ

0L[HG�:KLWH�	�%ODFN�$IULFDQ

0L[HG�:KLWH�	�$VLDQ

0L[HG�2WKHU

$VLDQ�RU�$VLDQ�%ULWLVK���,QGLDQ

$VLDQ�RU�$VLDQ�%ULWLVK���3DNLVWDQL

$GG�DQRWKHU�DQVZHU
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$VLDQ�RU�$VLDQ�%ULWLVK���%DQJODGHVKL

$VLDQ�2WKHU

%ODFN�RU�%ODFN�%ULWLVK���&DULEEHDQ

%ODFN�RU�%ODFN�%ULWLVK���$IULFDQ

%ODFN�2WKHU

&KLQHVH

$UDE

*\SV\�RU�7UDYHOOHU

$Q\�2WKHU

,�GR�QRW�ZLVK�WR�GLVFORVH

7KH�QH[W�VL[�TXHVWLRQV�DVN�DERXW�ZRUN�DQG�KRXVHKROG�FRQGLWLRQV�WKDW�PD\�OLPLW�WKH�DELOLW\�WR�VRFLDOO\�GLVWDQFH�

,V�WKHUH�DQ\RQH�LQ�\RXU�KRXVHKROG�ZKR�LV�XQDEOH�WR�VRFLDOO\�GLVWDQFH�ZKLOVW�ZRUNLQJ�DQG�FDQQRW�ZRUN�IURP�KRPH"�

<HV

1R

3UHIHU�QRW�WR�VD\

'R�DQ\�ZRUNLQJ�SHRSOH�LQ�\RXU�KRXVHKROG��KDYH�GLIILFXOWLHV�DFFHVVLQJ�VLFN�OHDYH�SD\"

<HV

1R

3UHIHU�QRW�WR�VD\

+RZ�PDQ\�SHRSOH�DJHG����\HDUV�DQG�DERYH�OLYH�LQ�\RXU�KRXVHKROG"

�

�

�

�

�

�

�

�

�

����

3UHIHU�QRW�WR�VD\

+RZ�PDQ\�FKLOGUHQ�DJHG�����\HDUV�ROG�OLYH�LQ�\RXU�KRXVHKROG��'R�QRW�FRXQW�EDELHV�XQGHU���\HDU�RI�DJH�"

1RQH

�

�

�

�

�

�

�

�

�

����

3UHIHU�QRW�WR�VD\
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