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To the Editor — Five months into the COVID-19 epidemic, as of 19 August 2020, Brazil
reported a total of 3,407,354 PCR-confirmed cases and 109,888 deaths due to COVID-19, a
case fatality rate (CFR) of 3.2%!1. These numbers likely reflect a massive underestimate as
individuals who are asymptomatic, pauci-symptomatic or pre-symptomatic are often not
tested, while contact tracing remains limited2. The rapid spread of COVID-19 in Brazil is
attributable to many factors, including urban density, timing of the implementation and
maintenance of social distancing policies, and limited testing capacity. Furthermore, as of
late June 2020, as a result of economic and political pressures, many Brazilian states have
lifted restrictions on businesses and shared spaces despite increasing numbers of cases.

Fueling the Brazilian pandemic is the fact that a large proportion of the population live in
medically underserved and dense communities, including urban slums characterized by
limited health care access and poor sanitation. Discontinuation of social distancing measures
disproportionately affects vulnerable communities, where transmission of COVID-19 is
already considerable, as many residents are unable to self-isolate because they must work.
As past modeling studies of influenza epidemics demonstrate, slum areas sustain higher
transmission rates than non-slum areas under all intervention scenarios because of crowding
and higher household sizes. In addition, oversaturated healthcare systems often turn
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patients away, increasing the number of preventable deaths, particularly in vulnerable
communities.

We implemented three susceptible-infected-exposed-recovered (SEIR) compartmental
epidemiological models (Delphi, Squire and Y'YG) for which source code is publicly
available to forecast the future trajectory of the epidemic in Brazil*=®. The models were
parameterized with COVID-19 cases and mortality from 26 February to 11 August 2020
according to data from the Brazilian Ministry of Health. The models constructed with these
data were projected forward to 1 January 2021. Each of the three models produced
predictions of the number of cases and deaths per day. The mortality and incidence
predictions varied somewhat among models. To produce an elementary summary of these
outputs, we calculated the mean and range of the three predictions.

The mean prediction of the models is that by January 2021, with social distancing measures
in place, the number of confirmed COVID-19 cumulative cases in Brazil will be 5 million
with 161,212 deaths (which constitutes a predicted CFR of 3.2%). Delphi predicted 117, 377
deaths and 3.7 million cases, YYG 182,147 deaths and 4.7 million cases, and Squire
184,113 deaths and 6.6 million cases. While valuable, the aim of the models reported here is
to predict the first wave of the epidemic. As such, they do not incorporate a number of other
epidemiological processes that could potentially have a considerable effect on the number of
cases, such as waning immunity, reinfection, recruitment of new susceptible individuals, or
vaccination, though more complex compartmental models include such processes’-8. The
models also do not take into account population behaviors triggered by political mistrust that
can often fuel the COVID-19 pandemic, a phenomenon termed the Cummings effect in the
United Kingdom?®.

The aforementioned models represent one of a number of predictive approaches that can be
marshaled to estimate the size of the epidemic in Brazil. Another approach is to assess how
the rollback of social distancing could influence the size. For instance, a lack of physical
distancing can lead to a fivefold increase in acquisition risk10, If precautionary measures
such as social distancing were suspended, a potentially catastrophic fivefold escalation in the
number of cases could occur, with a projection of up to 28 million cases and 902,787 deaths
(3.2% CFR) by January 2021 in Brazil if no other mitigation measures were put in place or
if vaccine efforts were not implemented on a nationwide scale. In this worst-case scenario,
approximately 13.2% of the Brazilian population of 212 million could become infected with
SARS CoV-2 while traditional models predict approximately 2.4% could become infected.

Regardless of the models used to predict cases and mortality, the pandemic has
unguestionably taken an unprecedented economic toll on Brazil, in addition to the
overwhelming disease burden. It is crucial, however, to carefully plan easing of social
distancing measures in a country of continental proportions to minimize as much as possible
the unfathomable cost in human lives.
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