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s the COVID-19 pandemic took
Ahold in early 2020, most countries
were poorly equipped to deal with it.
Despite the entreaties of the World
Health Organization to “test, test, test,”
few countries had the infrastructure, test
equipment, laboratories, or resources
to implement wide-scale testing. With
the growing realization that severe
acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) infection could be
transmitted by those with mild symp-
toms and genuinely asymptomatic indivi-
duals,? it became clear that relying on
testing only symptomatic people who
went to health services (and were able
to get a test) would fail to interrupt a
substantial proportion of transmission
and would give a biased view of the
pandemic.® Accurate data on the extent
of infection in the community and defin-
ing who was most at risk (and where)
were essential to plan for demands on
health services and to guide public health
action in the absence, at that time, of
vaccines and effective treatments.

Against this background, some coun-
tries invested early in community-wide

Elliott et al.

testing of random members of the pop-
ulation to identify people with current
infection. They used swabs and RT-PCR
(reverse transcription-polymerase
chain reaction) to determine current
infection or past infection by testing

for SARS-CoV-2 antibodies. The aims
were to monitor trends in SARS-CoV-2
infection at a population level; gain

new epidemiologic knowledge of who
was at risk, when, and where; and (later,
through viral sequencing of positive
swabs) provide early warning of new
variants appearing in the population.
Antibody prevalence could also inform
estimates of cumulative community in-
fection rates, particularly important in
early waves, when there was limited ca-
pacity for testing those with mild cases
or their contacts.

The Seroepidemiological Survey of
SARS-CoV-2 Virus Infection in Spain
(Estudio Nacional de Sero-Epidemiologfa
de la Infeccion por SARS-CoV-2 en
Espana; ENE-COVID; see Pastor-Barriuso
et al. [p. 525] in this issue of AIPH), con-
ducted from April 27 to June 22, 2020,
during lockdown, demonstrated regional

heterogeneity in prevalence, which was
higher in central regions of Spain. Even
in areas with a high burden from the first
wave of the pandemic, only around 10%
of participants had antibodies,” indicat-
ing that large numbers of people were
still vulnerable to infection.

A subsequent round of data collection
was added in November 2020 during
the second wave of infections. This high-
quality study addressed many of the
elements required to provide reliable
data on symptom reporting and anti-
body prevalence at a community level.
At the time, policymakers were largely in
the dark about the proportion of the
population that had been infected with
SARS-CoV-2 during the first and second
waves. Data on symptoms, comorbidities,
and other risk factors and antibody levels
were obtained from a stratified random
cross-section of the noninstitutionalized
population of Spain. The aim was to
provide reliable estimates of prevalence
by key demographics, including informa-
tion at the province level.

The first wave of the study included
68 287 participants (69.1% of eligible
people) who received a point-of-care
test (lateral flow immunoassay [LFIA]
device) for SARS-CoV-2 IgG (immuno-
globulin G) antibodies, with a more
accurate laboratory immunoassay also
being done. The investigators used
study weights to adjust for any bias
introduced by the sample design (in-
cluding oversampling in relatively less-
populated areas) and variable response
rates in different subsections of the pop-
ulation. Local primary health care teams
obtained data nationally using a com-
mon protocol to ensure comparability
across areas. Sampling was done by
household, with allowance made in the
statistical analysis for clustering at the
household level. Importantly, the very
high response rate ensured that the
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prevalence estimates provided an accu-
rate representation of the (cumulative)
community prevalence of infection.
Moreover, the large size and reach of
the study, both regionally and by age
(from infants to the elderly), meant that
relatively precise estimates of preva-
lence for different demographic groups
could be fed back to policymakers.
Meanwhile, in the United Kingdom,
two large-scale studies with complemen-
tary designs were initiated to measure
the prevalence of virus and of antibodies
in random samples of the population:
the REal-time Assessment of Community
Transmission (REACT) Study in England®
and the Office for National Statistics
(ONS) COVID-19 Infection Survey (CIS)
across the United Kingdom.® REACT
included REACT-1, which tested for the
virus by RT-PCR from self-administered
throat and nose swabs, and REACT-2,
which tested for antibodies using a self-
taken LFIA test. Both were designed to
be representative of the population of
England as a whole; had wide coverage
by age, sex, ethnicity, and small geo-
graphic area and region; used sample
weighting to produce population
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estimates of prevalence; and aimed to
provide rapid, unbiased, and authorita-
tive information to the government, the
scientific community, and the public.

The REACT-1 study ran for approxi-
mately two to three weeks every month
over 19 distinct rounds from May 1,
2020 to March 31, 2022, giving a detailed
and dynamic picture of the pandemic in
England as it unfolded (Figure 1).” Overal,
more than 2.5 million people aged 5years
and older took part. The REACT-2 study
included more than 900 000 adults over
six rounds from June 2020 to May
2021. The ongoing ONS-CIS survey
used a random household design and
tested both for virus through RT-PCR
and antibodies using a laboratory ELISA
(enzyme-linked immunosorbent assay)
test following a blood draw.®

These examples from Spain and the
United Kingdom were some of the ear-
liest (and largest) to use community-
based samples, but similar initiatives
were developed in other national, re-
gional, and local areas. In mid-2020,
Serotracker was established, collating
data on antibody prevalence to an in-
teractive dashboard that monitors and
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synthesizes data from studies across
the world.”

What have we learned from these
studies and what are the take home
messages for monitoring future out-
breaks of severe respiratory infections?

1. Antibody prevalence following the
first wave of the pandemic in the
United Kingdom'® and Spain* was
approximately 6% to 10%, so the
capacity for large subsequent
waves was high.

2. Patterns of infection in the com-
munity were substantially different
from patterns of cases or hospitali-
zations, and these differences
were important for policy (e.g.,
children were key to the pandemic
at certain times).

3. There were marked social inequal-
ities in risk of infection (and hence
hospitalizations and mortality) dur-
ing the first wave,®'® with important
implications for planning pandemic
response to minimize such inequal-
ities in the future.

4. Relying on the results of routine test-
ing of symptomatic people is biased
both by the unavailability of tests (at
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I FIGURE 1— Timeline and Weighted Prevalence of SARS-CoV-2 Infection: REACT-1 Study, England, May 1, 2020-March

31, 2022

Note. REACT-1 =REal-time Assessment of Community Transmission-1. The figure shows the weighted prevalence of infection (black dots) and 95% credible
intervals (vertical bars). P-spline model (black line) and 50% and 95% posterior credible intervals (dark and light gray shading) are fit to the data. Vertical
gray-shaded areas represent “twin peaks” of Omicron BA.1 and Omicron BA.2 infections January-March 2022.

Source. Adapted from Elliott et al.”
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least early in the pandemic) and by
varying test-seeking behaviors in the
community. Such data greatly un-
derestimate the true infection rates
because of the lack of comprehen-
sive testing (in most countries) and
the substantial numbers of asymp-
tomatic infections.

5. ENE-COVID and REACT could make
meaningful estimates of population
case fatality rates, as they were able
to include asymptomatic and mild
infections in the calculations.'®""

6. Viral transmission did not occur
equally everywhere but varied by
place (and demographic groups) at
different times,® with implications
for public health measures to con-
trol infections.

7. Perhaps most importantly, most
countries were massively ill prepared
for the pandemic, and population
testing and monitoring procedures
(e.g., in the United Kingdom and
Spain) had to be set up from
scratch on an emergency footing.

The REACT and ENE-COVID studies
showed that home-based self-sampling
and testing is an efficient and effective
way of carrying out mass testing at scale
even during a lockdown. We now have a
very clear picture of the requirements
for situational awareness during a respi-
ratory virus pandemic. Surely if we have
learned one lesson, it is that we must in-
vest, plan, and be much better pre-
pared for future similar events. 4JPH
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