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EPICOVID19 protocol: repeated serological surveys 
on SARS-CoV-2 antibodies in Brazil  

Protocolo EPICOVID19: pesquisas sorológicas repetidas 
de anticorpos SARS-CoV-2 no Brasil  

Resumo  O COVID-19 é causado pelo vírus 
SARS-CoV-2, sendo o primeiro caso relatado na 
China em dezembro de 2019. O vírus se espalhou 
pelo mundo, levando a Organização Mundial da 
Saúde a declarar uma pandemia. As estimativas 
do número de casos de COVID-19 não refletem 
sua magnitude real, pois os testes são limitados em 
muitos países. Dados populacionais sobre a pro-
porção da população com anticorpos são relevan-
tes para o planejamento de políticas públicas de 
saúde. Nosso objetivo é avaliar a prevalência de 
anticorpos SARS-CoV-2, a presença de sinais e de 
sintomas de COVID-19 e a adesão a medidas de 
isolamento. Uma amostra aleatória composta por 
133 cidades sentinelas de todos os estados do país 
será selecionada. Serão realizados três levanta-
mentos sorológicos, com três semanas de interva-
lo. Em cada cidade, serão selecionados 25 setores 
censitários e 10 famílias serão amostradas alea-
toriamente em cada setor. Em cada domicílio, um 
habitante será selecionado aleatoriamente para 
ser entrevistado e testado para anticorpos contra 
SARS-CoV-2, usando o Teste de Anticorpo WON-
DFO SARS-CoV-2, que foi validado antes do tra-
balho de campo. Ao avaliar uma amostra repre-
sentativa dos locais sentinela ao longo do tempo, 
este estudo fornecerá informações essenciais para 
o desenho de políticas de saúde.
Palavras-chave  COVID19, Epidemiologia, Le-
vantamento sorológico

Abstract  The first case of COVID-19 was report-
ed in China in December 2019, and, as the virus 
has spread worldwide, the World Health Organi-
zation declared it a pandemic. Estimates on the 
number of COVID-19 cases do not reflect it real 
magnitude as testing is limited. Population based 
data on the proportion of the population with 
antibodies is relevant for planning public health 
policies. We aim to assess the prevalence of SARS-
CoV-2 antibodies, presence of signs and symptoms 
of COVID-19, and adherence to isolation mea-
sures. A random sample comprising 133 sentinel 
cities from all states of the country will be selected. 
Three serological surveys, three weeks apart, will 
be conducted. The most populous municipality in 
each intermediate region of the country, defined 
by the Brazilian Institute of Geography and Sta-
tistics, was chosen as sentinel city. In each city, 25 
census tracts will be selected, and 10 households 
will be systematically sampled in each tract, to-
taling 33,250 participants. In each household, one 
inhabitant will be randomly selected to be inter-
viewed and tested for antibodies against SARS-
CoV-2, using WONDFO SARS-CoV-2 Antibody 
Test. By evaluating a representative sample of Bra-
zilian sentinel sites, this study will provide essen-
tial information for the design of health policies. 
Key words  COVID19, Epidemiology, Serological 
survey
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Background

The Coronavirus Disease 2019 (COVID-19) 
pandemic is evolving worldwide, and on July 
13, the number of confirmed cases in the world 
was around 13 million in practically all countries 
and territories, with more than 500,000 deaths1. 
In Brazil (population 209.5 million), the first 
COVID-19 case was notified on 23 February. By 
July 13, the country had, according to official sta-
tistics, over 1,8 million confirmed cases and over 
72,000 deaths2. 

These figures should be considered with cau-
tion, as available official statistics on the disease 
prevalence, mortality and case-fatality are sub-
ject to great uncertainty, particularly due to the 
absence of information on the prevalence at the 
population level, as well as different criteria used 
to consider a death as being caused by COVID-19 
or not. Population-based studies are rare, and 
usually present low levels of infection, as in 
Austria (0.33%)3 and Iceland (0.6%)4, whereas in 
studies with volunteers, the prevalence tends to 
be higher – 2.1% in South Korea5 and 2.5% to 
4.2% in Santa Clara, California6. A higher preva-
lence figure was observed in a small town in Ger-
many, recently hardly hit by the infection, where 
the prevalence was 14%7. A nationwide study in 
Spain reported a prevalence of 5.0%8. 

Prevalence estimates obtained from conve-
nience samples can be subject to sampling biases 
and their representativeness is difficult to assess. 
Probabilistic samples from a target population, 
on the other hand, can assure this representative-
ness and lead to more effective evidence-based 
public health strategies. To estimate the pro-
portion of people with antibodies in the whole 
population is especially relevant for COVID-19, 
as it seems that many people infected with the 
Severe Acute Respiratory Syndrome Coronavirus 
2 (SARS-CoV-2) virus present light symptoms or 
are even asymptomatic, even though they may 
transmit the disease9. Moreover, in the current 
situation of restrictive policies regarding social 
contact, knowledge about the proportion of the 
population with antibodies and, consequently, 
the number of people susceptible to get infected, 
will be essential to make plans for the gradual re-
turn to normal activities. 

In this manuscript we present the protocol of 
the EPICOVID19 study, a multi-stage nationwide 
population-based study to estimate the preva-
lence and the evolution of the COVID-19 dis-
ease in Brazil. Figure 1 displays the study’s logo, 
which represents an analogy between COVID-19 

and an iceberg. The number of confirmed cases 
based on official statistics is analogous to the vis-
ible part of the iceberg (that is located above sea 
level), whereas the total number of cases at the 
population level is analogous to the hidden part 
of the iceberg, underneath the sea. 

Objectives

The aims of the project are: (1) To estimate 
the proportion of the Brazilian population, as 
represented by sentinel cities, that present an-
tibodies for SARS-CoV-2; (2) To determine the 
proportion of the individuals with antibod-
ies that presented subclinical or asymptomatic 
infections; (3) To evaluate the most common 
symptoms reported by the positive subjects; (4) 
To analyze times trends by comparing three con-
secutive surveys; (5) To allow precise estimations 
of case-fatality rates, by using the correct propor-
tion of infected people; (6) To evaluate adherence 
to isolation measures. 

Methods

Study setting and design  

Three population-based repeated serological 
surveys will be carried out in sentinel munici-
palities, using a protocol that was based on the 
World Health Organization (WHO) guidelines10. 
In each state, the urban area of the larger mu-
nicipalities of each intermediate region defined 
by the Brazilian Institute of Geography and Sta-
tistics (IBGE) will be studied. The selection of 
sentinel municipalities is justified by the little 
time available and the limited availability of di-
agnostic tests. The three surveys will be carried 
out every 21 days and the first survey was carried 
out from May 14 to 21, the next surveys will start 

 

Figure 1. EPICOVID19 analogy to an iceberg study’s 
logo.
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on June 4 and June 21 and the duration of data 
collection in each of these survey will be 3-5 days 
(Figure 2). 

The sampling scheme consists of a multiple 
stage probabilistic sample: in each one of the 
133 sentinel municipalities (from all Brazilian 
states – Figure 3), 25 census tracts will be selected 
with probability proportional to population size, 
respecting the order of tracts defined by IBGE 
(which starts in central areas and radiate to the 
periphery of the city and city districts). Maps of 
census tracts will be used to conduct a random 
sampling selection of a starting point for each 
tract. From this point, every 10th household 
will be systematically selected. In each sampled 
household, all residents will be listed and their age 
and sex recorded on a household member roster. 
One of the residents will be randomly selected 
for testing and interview. If the selected person 
refuses to participate, a second resident will be 
randomly selected. In case of a second refusal, 
the interview will be terminated, and the neigh-
boring household will be invited to participate. 
All information about absences, and refusals, by 
the chosen resident or the household, will be reg-
istered to allow the estimation of non-response 
rates. In every new survey, the sampling will use 
the same census tracts, but different households. 
In each survey, 33,250 interviews will be con-
ducted, totaling 99,750 in the full study. 

The sample size, total and by municipality, 
was defined to balance precision of estimates 
and availability of tests. With the chosen sample 
size of 250 tests per city, we will have a precision, 

Figure 2. Timetable of fieldwork. Population-based survey on the prevalence of COVID-19 in Brazil.

Survey 1 (May 14-21)

33,250 participants

Testing for 
COVID-19

Survey 2 (June 4-7)

33,250 participants

Testing for 
COVID-19

Survey 3 (June 21-24)

33,250 participants

Testing for 
COVID-19

 

Figure 3. Location of the 133 sentinel cities included 
in the EPICOVID19 study.
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in percentage points, that varies with the preva-
lence: a prevalence of 1% will be estimated with a 
precision of 1.1 percentage points (p.p.), 5% with 
a precision of 2.7 p.p., 3.8, 10% with a precision 
of 3.8 p.p., 20% with a precision of 5.1 p.p., and 
30% with a precision of 5.8 p.p. When estimating 
a prevalence for all municipalities, with a total 
sample size of 33,250 tests, the worst precision 
will be of 0.5 p.p. for a prevalence of 30%. 

Data collection

The detection of antibodies for SARS-CoV-2 
will be made using the WONDFO SARS-CoV-2 
Antibody Test, using finger prick blood sam-
ples. This test is based on the principle of im-
mune assay of lateral flow and detect IgG/IgM 
antibodies against SARS-CoV-2. The validation 
study carried out by the manufacturer included 
596 participants, and estimated a sensitivity of 
86.4% and specificity of 99.6%. The Brazilian 
National Institute for Quality Control for Health 
compared the test’s results with Reverse Tran-
scriptase Polymerase Chain Reaction (RT-PCR) 
and found a sensitivity of 100% and a specificity 
of 98.7% (https://en.wondfo.com.cn/product/
wondfo-sars-cov-2-antibody-test-lateral-flow-
method-2/). In our own validation (submitted 
for publication), 64 (77.1%) tested positive out 
of 83 subjects with positive RT-PCR results 10 
or more days after the initial diagnosis. We esti-
mated specificity by analysing 100 sera samples 
collected in 2012 from participants of the 1982 
Pelotas Birth Cohort Study11 and found 98 nega-
tive results. Furthermore, Whitman et al.12 evalu-
ated 10 different lateral flow assays and reported 
a sensitivity of 81.5% and a specificity of 99.1% 
for this test. Taking all these results together, we 
estimate a pooled sensitivity of 84.8% (95% CI 
81.4%;87.8%) and a pooled specificity of 99.0% 
(95% CI 97.8%;99.7%).

Besides the SARS-CoV-2 testing, from which 
a photo will be taken for quality control, par-
ticipants will be interviewed on demographic 
variables, medical conditions related to progno-
sis of COVID-19 (high blood pressure, diabe-
tes, asthma, cancer, chronic kidney disease and 
chronic heart disease), the utilization of health 
care services in the same time period, and the 
level of adoption of the measures of social dis-
tancing (total, partial, no adoption). Interviews 
will be carried out using tablets and the results 
of tests will be photographed. Interviewers will 
be trained to collect the blood sample by finger 
prick and to conduct the antibody test. 

For those who test positive, the presence of 
symptoms potentially related to COVID-19 
(cough, fever, sore throat, difficulty breathing, 
palpitations, loss of taste or smell, vomiting, diar-
rhea, muscle pain) will be assessed. In such cases, 
all family members living in the same households 
will also be tested.

Data analysis

For estimating the proportion of the popula-
tion within the 133 cities with antibodies, we will 
use three cumulative strategies: (a) presenting 
the crude estimates; (b) adjusting for the validity 
of the test; (c) adjusting for the clustering nature 
of the sample. In order to estimate the propor-
tion of asymptomatic patients, we will estimate 
the proportion not reporting any of the 11 symp-
toms investigated. We will then estimate the most 
frequently reported symptoms. For analyzing 
times trends, we will estimate the percent change 
across surveys, and test for linear trend. To allow 
precise estimations of case-fatality rates, we will 
divide the number of deaths within the 133 cities 
by the estimated number of people with antibod-
ies in the cities. For evaluating adherence to iso-
lation measures, we will estimate the proportion 
of people reporting to stay at home all the time, 
to leave for essential activities only and to leave 
home daily. 

Discussion

The EPICOVID19 study will provide local data 
on critical parameters of the pandemic, which 
can be used by decision makers to design and im-
plement effective public health policies to miti-
gate the burden of COVID-19 in the country as a 
whole, and in each state individually. Combining 
all three phases of the study, this is currently the 
largest population-based study of SARS-CoV-2 
antibodies prevalence in the world.

Reliable population-level estimates are es-
sential for the design of effective public health 
policies. The present study will expand an ex-
isting study in the state of Rio Grande do Sul in 
Brazil13 to the entire country. In Rio Grande do 
Sul, the results from the surveys already conduct-
ed demonstrated that the prevalence of SARS-
CoV-2 antibodies is still relatively low, possibly 
due to the high adherence to the population in 
the state to social distancing measures14. The re-
sults from this ongoing study have been essential 
for the formulation of the recently announced 
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policy to fight COVID-19 in the state. The na-
tional study will provide the same information 
for the entire country, thus contributing to both 
state- and country-level health policy making to 
fight the pandemic.
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