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Abstract: The World Health Organization declared a COVID-19
pandemic on March 11, 2020, when there were 4,293 confirmed
cumulative deaths. By May 17, 2020 this number increased to 315,005.
The risk of death is higher above the age of 60, but there are many deaths
below 60 (for example, in Sao Paulo, 25%). Due to the lack of a vaccine
or specific treatment, there are at least three types of interventions used
in the first wave of this pandemic: increased alertness and hygiene
(e.g. Sweden); identification and isolation of infected people and their
contacts (e.g. South Korea); lockdown (e.g. Italy). These interventions are
complementary. Choices of the right mix of interventions will vary from
society to society and in the same society at different times. The search
for a miracle drug is dangerous because it is based on the mistaken
belief that any treatment option is better than “nothing”. Brazilian
society will not be able to maintain lockdown for a long period.
Naturally, in the near future, regardless of the advice from scientists,
doctors and authorities, commerce, services and schools will reopen.
In order to implement any strategy aimed to control the pandemic and
preserve the economy, the country needs leadership that centralizes
and coordinates actions. Unfortunately, the Brazilian government is
not fulfilling this role; on the contrary, it is a hindrance. This negative
leadership and lack of coordination are causing many deaths and are
severely damaging the lives of survivors by delaying the resuming of
economic and social activities.
Keywords: Coronavirus Infections; COVID-19; Pandemics; Public
Health; Evidence-Based Practice.

Introduction
The World Health Organization (WHO) declared a COVID-19 pandemic,
the disease caused by the new coronavirus SARS-CoV-2 (Severe Acute
Respiratory Syndrome - Coronavirus - 2), on March 11, 2020,1 the day on
which 269 new deaths were confirmed in the world (with 4,293 cumulative
deaths confirmed as of that date). Brazil had the first recorded death on
March 17, 2020, the day on which 596 new deaths were confirmed in the
world; on May 17, 2020 Brazil and the world accumulated 16,118 and
315,005 deaths, respectively.2
The threat of COVID-19 is revealed not only by the numbers of people
infected and deaths, but mainly by the number of susceptible people in
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the population who may become infected and the rate
at which this occurs. SARS-CoV-2 is a new virus to
which the human population has no immunity. The
transmission occurs mainly through droplets and
aerosols when the person talks, coughs or sneezes.
The incubation period is five days (median) and
ranges from two to 14 days. 3 It appears that 25%
of infected people are asymptomatic, i.e., they do
not present symptoms during the entire period of
infection, but new and better serological surveys can
reveal different percentages. People presenting the
symptomatic forms of the disease go through a presymptomatic phase, which appears to last for about
four days, and may infect other people during this
phase.4,5 It seems that the viral load is highest at the
time the symptoms appear, suggesting that infectivity
peaks before the symptoms appear, which can lead
to much pre-symptomatic transmission.6

Why is each person potentially responsible
for the death of others?
We are facing a virus with relatively high or
moderate transmissibility and apparently low lethality
(infection fatality ratio), although over 60 years of age
the mortality among symptomatic cases is high: 60
to 69 years 4%; 70 to 79 years old 8%; over 80 years
old 15%.7 The problem is that even a relatively low
lethality, when spread over a large number of people,
leads to a large number of deaths in the population.8
This is because there is no specific effective treatment
to cure or prevent death by COVID-19. Another
problem is that although SARS-CoV-2 often causes
asymptomatic or mild illness (cough, fever, pain,
and malaise), a small proportion will develop severe
morbidity requiring specialized care, including
respirators and intensive care unit beds. Even in the
absence of effective specific treatment, care is crucial
to limit suffering.
In other words, the probability of a healthy person
under the age of 60 contracting the virus and requiring
hospitalization is small. However, as there are millions
of healthy people under the age of 60 in the population,
even this small probability leads to a large number
of people being admitted to hospital. In São Paulo,
between March 17 and April 30, 2020, 3,877 people
died with suspected or confirmed COVID-19, being
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966 under 60 (25%) and 2,911 60 or over (we used data
from Sao Paulo because it is the most reliable data
in Brazil; data until April 30 2020 because there is a
delay in the register of deaths; accessed May 17 2020).
In order to cause 966 deaths, the number of people
in this age range who were infected must have been
at least 100 times higher, i.e., 96,600, since lethality
is less than 1% in this age range. As each infected
person infects on average two to three people, 96,600
infected people can, in less than two weeks, infect
241,500 (96,600 x 2.5) new persons and so on.9
The circulation of infected people is common, as
many are asymptomatic and pre-symptomatic. So,
when you circulate around the city (playing football
in the park or on the beach and socializing with a
group of friends), you can contract the virus and,
without realizing it, infect two to three people. When
your infection has generated 100 infected people, the
probability of a person among those 100 dying by
COVID-19 is high. So, the probability of 100 infected
people generating a death is high, but of one infected
person (e.g. you) dying is low. That is why staying
at home during an epidemic outbreak, where the
number of infected people is rising and there is no
vaccine or effective treatment, is an altruistic act.10

How do we know whether the pandemic is
increasing, stable or decreasing?
We must understand the importance of time
(or speed) to measure the severity of the COVID-19
situation. The number of deaths or of patients that
need hospital intensive care may not be extraordinary
if we use an annual time scale. However, on a daily,
weekly and possibly monthly time scale, the severity
of the COVID-19 pandemic is extraordinary.
There is an indicator of the transmissibility potential
of an infectious disease called R0 (R nought, or basic
reproductive number), which denotes, on average, the
number of people who get infected by each infected
person in a population of susceptible individuals.
Similarly, there is RE (effective reproductive number),
which is the actual transmissibility of the disease
during the epidemic when there is an increasing
number of people with antibodies to the virus. R0 can
be understood as what can potentially occur and RE
what actually (effectively) occurs. The only difference
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between R0 and RE is that RE is not dependent on the
whole population being susceptible.11 R0 depends not
only on intrinsic aspects of the virus, but also on
environmental circumstances, be they cultural (e.g.
habit of hugging, kissing, physical contact in general)
or housing (e.g. slums with small houses, very close
to each other and with many people living together).
In addition, home confinement and social isolation
measures also influence R0.12 In this case, R0 will
vary depending on economic aspects (difficulty in
adhering to the recommendation to stay at home, as
there is a need to work daily to survive; lack of access
to piped water) and on social aspects (little confidence
in the authorities and their recommendations; low
formal education making it difficult to obtain correct
information on how to deal with this pandemic). This
means that the SARS-CoV-2 R0 may be different in two
countries or two cities even if the virus is genetically
identical in those places.
The lower the R0 or RE the better, as it means that
the epidemic is spreading less. Values of RE>1 mean
that the epidemic is increasing, RE = 1 it is stabilized
and RE < 1 the epidemic is decreasing.
A more reliable response about the spreading
of the virus in Brazil will come when serological
surveys for specific antibodies to SARS-CoV-2 are
performed periodically on representative samples
of the population. Fortunately, these studies are
already being conducted. The first state to start was
Rio Grande do Sul (RS) on April 11, 2020 and four
phases with a two-week interval between them were
planned.13 In the first phase, 4,189 people were tested
on April 11-13 and two were positive for antibodies
(IgM and IgG). Two weeks later on April 25-27, 4,500
people were tested and six were positive. On May
9-11, 4,500 were tested and 10 were positive. The
authors estimated from these data that 0.05% of the
population in RS had antibodies in the first phase,
0.13% in the second and 0.22% in the third. These
numbers translated to 5,650 people with antibodies
in RS on April 13, 15,066 on April 27 and 24,860 on
May 11. The authors also estimated from the results
of the third survey that, for every million inhabitants
in RS, 2,200 were infected. As at that time there were
only 248 reported cases, they concluded that for each
case reported in the RS there were nine unreported

cases (95%CI, 4–16). Finally, the authors compared
the case fatality ratio in RS based on COVID-19
confirmed cases by the health authorities (2,576)
with this ratio based on the “real” number of cases
estimated in the third RS survey (24,860). As there
were 105 confirmed COVID-19 deaths in RS, the case
fatality ratio (lethality) applying these two alternative
denominators was 4.0% and 0.42%, respectively.14
This study is being conducted in the other Brazilian
states (133 cities that will represent the dissemination
of SARS-CoV-2 in each of the 27 states) and it was
planned to consist of three surveys (phases) on May
12, May 21 and June 7, with 33,250 participants in each.

Non-pharmacological measures to combat
the pandemic
Since there is no vaccine, which would reduce the
number of susceptible people in the population, what
would be the other way to reduce this number? By
allowing the infection to follow its natural course so
that after a period of time the number of people who
have created antibodies reaches a sufficient proportion
to achieve RE < 1. Depending on the R0, there is a
proportion of people in the population who has to
develop antibodies in order to eliminate the disease
((R0-1)/R0). For example, if COVID-19 R0 = 3 in Brazil,
when 67% of the population has created antibodies
to SARS-CoV-2, we can assume that the epidemic
will not sustain itself and will soon be eliminated.
To get a perspective of what this means in real
life, let us look at what happened in Spain during the
most critical period of the first wave of the pandemic
in that country. There, between March 5 and May 17,
2020, there were 27,650 deaths recorded by COVID19 (the peak was in early April 2020 with 950 deaths
recorded daily). It is estimated that, despite this
large number of deaths, only 5% of the population
has been infected and has produced antibodies.15 If
it is necessary that 60% of the population develop
immunity in order to achieve RE < 1, Spain would
have to experience what it went through at that
moment 12 more times. Clearly, this is unacceptable.
Fortunately, it appears that lockdown as of March
14 substantially reduced the pandemic in Spain and
there was already a reduction in the number of new
deaths detected three weeks after the start of the
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lockdown;16 this reduction has shown itself to be
large and consistent since then.17,18
There are at least three types of non-pharmacological
interventions that have been used to deal with the
first wave of this pandemic: a) Increased alertness and
hygiene (e.g. Sweden); b) Identification and isolation of
infected people and their contacts (e.g. South Korea);
c) Lockdown (e.g. Italy).
A) Increased alertness and hygiene (e.g. Sweden)
Increased alertness and hygiene are changes in
behaviour aimed at the entire population, so that
everybody is alert to avoid agglomeration, physical
contact and intensify hand washing, cleaning of
personal objects and surfaces. It is necessary to
involve the whole population, because asymptomatic
and pre-symptomatic people can transmit the virus
for several days without knowing that they are
infected. This increased alertness and hygiene were
also adopted in the places where interventions b and
c above were applied; that is, interventions b and c
include intervention a.
There are differences within each of these three
types of intervention. For example, it was part of the
increased alertness and hygiene in South Korea (in
Asian countries generally) for everyone to wear a
mask on the streets, but not in Sweden. But it seems
that avoiding crowding and intensifying personal
hygiene, especially hand washing, was a measure
that all countries adopted.
If effective, this is possibly the best type of
intervention because it keeps social and economic
activities going and does not spend resources in
screening programs to identify and isolate infected
people. To be effective it depends on a population
with a good level of formal education, cooperation,
discipline and who trusts its leaders and authorities.
In addition, this type of intervention depends on
a competent leadership, that is, well informed,
coordinated, proactive, consistent, firm, objective
and clear.
It is worth warning though, that among the
Scandinavian countries, Sweden has had the highest
number of deaths by COVID-19 to date, May 17, 2020:
Sweden 3.674; Denmark 543; Norway 232; note that it
is not necessary to consider the size of the population
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to compare the number of COVID-19 deaths between
countries.19 The overall excess mortality during the
outbreaks in each of these countries was also higher
in Sweden: Sweden 3,000 more deaths than usual
(29%); Denmark 200 more deaths (6%); Norway 0
more deaths (0%).20
B) Identification and isolation of infected
persons and their contacts (e.g. South Korea)
This intervention emphasizes identifying infected
people and their contacts through diagnostic tests for
virus detection and their confinement for a period of
two to three weeks. This intervention is expensive,
difficult to implement, and requires a major effort
to recruit and train workers to perform the tests and
the population to adhere to the constant tests (which
involves unpleasant procedures such as having a
swab introduced deep in the nose or the throat).
The development of complex technological and
logistical resources using, for example, connected
mobile phone networks and testing points across
the country may be necessary in order to implement
efficient contact tracing and testing in large cities.21
Testing has to be carried out frequently and on a
large scale. For example, one model, possibly one of
the most parsimonious, estimated that 5 million tests
would be needed initially and then 20 million daily
for this intervention to be successful in the USA.21 In
addition, the state has to provide quarantine sites and
financial aid for infected people who are unable to
quarantine at home. This intervention presents ethical
challenges related to the protection of privacy, nondiscrimination (that is, avoiding prejudice against
infected people) and individual civil liberties.21 If
well implemented, it can be reassuring (people feel
reassured that there are almost no infectious people
circulating between them) and effective in keeping
the virus circulation restricted. As with alternative a
above, this type of intervention also preserves social
and economic activities in the country.
C) Lockdown (e.g. Italy)
Lockdown includes interventions such as closing
trade and services, restricting transport and closing
schools, up to the recommended or forced confinement
of the entire population, with the exception of essential
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workers (e.g. health and food professionals, and the
police). This type of intervention is the last resort
in the impossibility (or failure) of the two previous
interventions.

Strategies to end the lockdown
Lockdown may be effective in reducing the
number of deaths and severe cases of COVID-19,
but it is not a realistic option to confine people
for many months. If economic activity becomes
depressed, at the level it remains during lockdown,
for more than a few months, the number of deaths
caused by the economic downturn may be greater
than that avoided by COVID-19.22 There is really no
choice between protecting health or protecting the
economy; protecting the economy is a fundamental
part of health protection. Therefore, we must urgently
create strategies to end the lockdown. It is important
to recognize that there are positive health effects
of the lockdown, which offset, at least in part, its
negative effects, such as a reduction in deaths and
hospitalizations due to: traffic crashes; violence;
air pollution; viruses in general; gastrointestinal
diseases; unnecessary elective procedures due to
overdiagnosis and overtreatment. In addition, the
closing of schools and emphasized hygiene habits,
such as hand washing, should reduce the circulation
of viruses and microorganisms in general, reducing
the diseases that originate in schools and hospitals,
consequently reducing the contagion of parents,
grandparents and family members in general, by
children and health professionals.
Brazil began the lockdown earlier in the course
of its outbreak (at least Sao Paulo and Rio de Janeiro)
than other countries such as Italy, Spain, the United
Kingdom and the USA.16 Therefore, it seemed that
there would be fewer deaths and severe cases in Brazil
than in these countries during the first wave of this
pandemic. It seemed plausible that the exit from the
lockdown in Brazil could occur after a smaller trauma
than in these other countries. But, unfortunately, it
seems that Brazil missed the opportunity to learn
from the countries that preceded it during the first
wave of this pandemic, giving signs that the number
of deaths here will be even higher than in the countries
that suffered the most.17

In any case, the exit from the lockdown will occur
at some point and it is expected that it will be carried
out cautiously. Caution means starting the exit only
when there is an indication of RE < 1 (on May 8, 2020,
none the five most affected Brazilian states seemed
to have been able to reach RE < 1).23 When this time
comes, it will be necessary to emphasize the investment
in increased alertness and hygiene like Sweden, and
in the identification and isolation of infected people
and their contacts like South Korea.
The identification and isolation of infected people
and their contacts may be unrealistic for Brazil. If it
has not been possible to apply this intervention so far,
it seems unlikely that it will be applied at the time
of relaxing the lockdown. This is an intervention
that demands an investment that is possibly beyond
Brazil’s capacity at this historical, social and economic
moment. If there is sufficient political will and effort
from society to apply this intervention though, it will
reduce the risk that in the coming months or years
we will have to resort to lockdown periodically,
which causes so much social, psychological and
economic harm.19
A precarious alternative, in the absence of
diagnostic tests, would be to focus the identification
of infected persons among those who seek hospital
care, have COVID-19 confirmed and their contacts.
This is precarious because it does not identify many
people with asymptomatic, mild and pre-symptomatic
disease (but it is better than no surveillance at all).
This alternative must be supported by the government
through providing sites for quarantine and financial
help for people who are unable to stay at home and
stop working during quarantine.
Epidemiologic surveys with rapid serologic
antibody tests11 are likely to be the key tool to help
us deal with this pandemic, which could last until
2022 (and even resurface in 2025).12 These tests are
likely to act as the speedometer that will indicate the
rate of virus transmission; this will help us accelerate
or step on the brake by opening or closing schools
and trade, exiting or starting lockdown, etc.
Another role to be considered for serological tests is
the “immunity passport” or “immunity-based license”.
In this case, the objective is to identify people in the
population who are able to leave home confinement
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and speed up the resumption of economic and social
activities. The accuracy of the serological test for
antibodies to SARS-CoV-2 currently in use in Brazil
is relatively good, but for the immunity-based license,
the usefulness of the test depends on the prevalence
of people with antibodies in the population. Even with
a very good specificity (99%) a positive result is more
likely to be false than true when the prevalence is 1%.
This means that for a person with a positive result,
the probability of not having antibodies is greater
than that of having antibodies. In possession of such
an “immunity-based license”, the person and others
should not feel reassured, as they are more likely
to be susceptible than immunized.24 On the other
hand, in a population with 10% or 20% of people with
antibodies, a positive result in this test shows a high
probability that the person does have antibodies and
is no longer at risk of becoming infected or infective.
These accuracy estimates are based on the
aggregate population and ignore the clinical history
that would modify pre-test probabilities. Within the
general population and special populations, such
as health professionals, there are individuals with
and without a history of what sounds like COVID19, including those with no history, atypical, mild,
moderate and severe. In each of these histories there
is a different pre-test probability, which can vary
from 2 to 80%, for example. In short, the usefulness
of this type of test to assist in the release of certain
individuals, that is, in providing immunity-based
licenses, depends on a prevalence of at least 10%
(or perhaps 20%) of people with antibodies in the
reference population.24
It has not yet been proven whether antibodies to
SARS-CoV-2 confer immunity and if so, for how long.
Therefore, this type of test may be irrelevant if the
antibodies do not confer immunity or confer it for
a short period of time. For the time being, based on
studies with monkeys and evidence of other viruses
in humans, it is assumed that immunity has been
acquired for at least two years.12
In the near future, the science behind this type
of test is expected to be more conclusive. Assuming
that antibodies are indeed neutralizing the virus
for a long time; that the prevalence of people with
antibodies in populations is greater than 10 or 20%,
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or that more accurate new tests are created, and
reach 100% or almost 100% specificity, that is, rarity
or absence of false-positive results; these tests can
be a valuable aid to the prudent opening of society
during epidemic waves in which society has been
placed under strict norms of limiting mobility and
outside activities.
There are ethical and practical challenges that will
need to be addressed by societies that choose to issue
the immunity-based license (or immunity passport),
including the following:25 stigma (discrimination)
and social prejudice of people without the license;
increased inequality in favour of those who can afford
to pay for the license; market for issuing the licence
susceptible to fraud; errors in the test that would lead
to issuing the licence to people who should not obtain
it. Experts in bioethics made an excellent analogy
with the license to drive. From this analogy they
were able to answer convincingly all questions and
concluded that, although immunity-based licensing
requires care for implementation and solid scientific
support, none of the objections identified so far make
them unethical in principle.25
A strategy that would probably be prudent, fair and
efficient to speed up exiting lockdown is as follows:
when the proportion of people with antibodies in the
general population is small (< 10%), emphasize the
identification and isolation of the infected (frequent
tests to detect the presence of the virus).21 When this
proportion exceeds 10%, also emphasize the issuance
of immunity-based license through tests to detect
the presence of antibodies.25
If there is not enough political determination
and coordination (competence) or economic, social,
technological or cultural conditions to promote
lockdown relaxation through virus and antibody
detection tests, the alternative will be “trial and
error” type of relaxation. In this case, the end of
home confinement, the opening of schools, commerce
and services and the release of transportation may
consist of the release of the entire population at once
at a given time. Alternatively, opening can begin
gradually, for example, in weekly waves, directing
the lockdown relaxation to distinct occupational
groups. For example, it may initially release workers
from sectors that depend most on being away from
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home to carry out their activities (factory workers,
construction workers, shopkeepers, etc.) and later
those who are able to carry out a large part of their
tasks at home (teachers, researchers, journalists, etc.).
The criteria will obviously vary according to the
specificities of each city, state and country.
The “trial and error” type of lockdown relaxation
is risky because a large number of susceptible,
asymptomatic, pre-symptomatic and infective
individuals are released at the same time, creating
a social environment conducive to virus transmission,
which can lead to uncontrolled epidemic and in a short
time the need for new closures and even lockdown.
The advantages are the rapid and vigorous resumption
of economic and social activity and the faster increase
in the number of infected individuals who will
produce antibodies, contributing to the reduction in
the value of RE (all other factors remaining constant).
If this type of lockdown relaxation is adopted at a
time when there is still much transmission of the
infection, it can cause an increase in the number of
severe cases above what the health services would
be able to take; for example, as of May 8, 2020, it was
estimated that the five most affected Brazilian states
had RE > 1, so, the epidemic was still growing.23 If
the number of new cases does not cause disruption
to the health service and a relatively small number
of deaths occur, this alternative would be a success.
However, it is hard to believe that this success will
be achieved when RE > 1.
In the end, the moment of exiting lockdown will
not really be a “moment”; historically, considering
past pandemics, the end of a pandemic is diffuse
and determined not only (and perhaps not mainly)
by medical and health considerations, but more by
the social pressure of people wanting to return to
normal life. The population is becoming inpatient
and gradually returning to normal life, even with
the health risks and the high number of deaths.26 It
remains for health authorities and governments to
try to reduce the transmission of infection as much
as possible, while there is social collaboration.
It is plausible that the world will have to deal
with the comings and goings of this COVID-19
pandemic in the next two to four years.12 There may
be critical times when other periods of lockdown

will be necessary if effective treatment or vaccine
is not available. Therefore, it is important that we
come up with creative ideas for exiting lockdown,
not only in this first wave we are going through, but
also for other similar situations in the future. Some
creative ideas are already emerging and certainly
many will be tested, improved and adapted. For
example, starting with a system based on a twoweek time schedule (considering the incubation
period of the virus), 10-4, that is, 10 days at home
and 4 out.27
The three interventions discussed in this article
are alternatives that do not exclude each other. On
the contrary, they are complementary. The choices of
the right mix will vary from society to society and
in the same society at different times. Each of these
strategies has advantages and disadvantages that vary
primarily according to the prevalence of susceptible
people in the population and the rate of infection
transmission. Other important variables that should
be considered are: available resources (diagnostic
tests, places for physical isolation, health facilities
to care for severe cases); socioeconomic conditions
(financial reserves to sustain drastic reduction in
economic activity, housing and sanitation conditions,
population density); culture (discipline, confidence
in the authorities, valuing of science, respect for laws
and social norms, hygiene habits).

Scientific evidence during the
pandemic
It is understandable that in the face of a pandemic
like COVID-19, the population, the media and health
professionals are anxious to obtain information
about diagnostic tests, treatment alternatives and the
prognosis of the disease. As it is an unknown disease,
it is natural that researchers initially publish case
series studies. The problem is that, in the eagerness
to obtain quick answers, these case series have been
used to gather information about the effectiveness of
different treatments. However, this study design is a
precarious and rudimentary way of evaluating the
effectiveness of treatments, with serious consequences,
including the large-scale adoption of treatments that
can increase morbidity and risk of death.
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COVID-19 may be an unknown disease, but its
consequences are known to doctors. For example, fever,
pain, shortness of breath, and the other symptoms
related to COVID-19 are familiar situations that doctors
are used to dealing with. The clinical management
of various diseases, not only COVID-19, consists of
offering palliative and supportive care. Often it is
the patient’s own defensive mechanisms that react
effectively, independently of the medical treatment
received. With COVID-19 it is no different. The vast
majority of patients react and recover from the
disease.28
In addition, there are medical and pharmacological
resources to help patients cope with COVID-19,
such as analgesics, antipyretics, oxygen masks,
mechanical respirators; these resources can be lifesaving. There is then a standard care to help patients
with COVID-19. Therefore, the question we have to
answer is the following: do patients who receive a
certain drug (any new drug or an existing drug, but
not yet used in patients with COVID-19), in addition
to the standard care, show improved prognosis of
COVID-19 (that is, reduced risk of dying, sequelae
or length of hospital stay) in comparison to patients
who receive standard care only? Let us see how case
series cannot answer this question. For example,
it may be that the risk of dying in hospitalized
patients infected with SARS-CoV-2 who receive
standard care is 8%. A drug, in addition to standard
care, would have to reduce this risk from 8% to, for
example, 4% to be considered effective. Imagine a
doctor who treated 100 patients with standard care
associated with this drug. He noticed that only 8
patients died. He then publishes an article reporting
that he treated 100 patients with the drug and only
8 died, concluding that the drug is a success. As
there were no patients receiving only the standard
care, he could not realize that even without the drug
the number of patients dying would also be 8. The
lack of a comparison group makes the case series
a precarious modality of study design to discover
effective treatments for COVID-19.
As there is no known effective treatment
specific to COVID-19, a source of information may
be the experience and feeling of the physicians
when evaluating each patient individually (“gut
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feeling”). This lack of evidence allows the ethical use
of experimental treatments, still without scientific
proof of effectiveness, the so-called compassionate
use.29 This experimental situation should be made
explicit and shared by the doctor with the patient
and the patient’s family in order to decide whether
the doctor will only provide the standard care or
associate it with an experimental drug. The problem
is that there are physicians who cannot conceive
that something they believe in so much has to be
considered an experimental treatment.
The search for effective treatments or preventive
measures should rely on the randomized controlled
trial (RCT). This is the study design that provides the
most robust and reliable evidence. At this moment
of so much doubt and fear, the RCT should be
emphasized even more. It is worth noting that one
of the frustrations usually associated with the RCT
is the long time it takes to be performed, especially
when researchers have to follow participants for
long periods of time until the outcomes of interest
occur. In the case of COVID-19, because it is a fast
course disease, the outcomes of interest (e.g., death,
length of stay and lung damage) occur within one
or two months; this allows the RCT to be completed
in a relatively short time.
Better than one RCT are all the RCTs already
performed on a given subject, so a systematic review
of RCT provides the best answer about treatment
effectiveness. However, a systematic review takes time
to complete, so we have seen an increasing number
of rapid reviews. It should be noted that the certainty
of evidence obtained from a rapid systematic review
is the same as in a traditional systematic review,
provided that all steps are maintained and there is
no loss of quality during the process. This is possible
using software that makes the review process more
automated and when experienced researchers dedicate
their time exclusively to this work.30
Preprints is another method for sharing scientific
evidence during the COVID-19 pandemic. These are
scientific articles made freely available in repositories
(e.g., bioRxiv and medRxiv) without prior peer review.
Preprints in the health area have recently gained
more attention because the storage capacity of the
repositories is much greater than that of conventional
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journals,31 and they allow authors to quickly make
available study results that can have an immediate
impact on the management of the disease. Many
health policies during the pandemic are being guided
by preprints.32 The negative side of the preprint is
the absence of peer review, which often leads to the
publication of studies with gross methodological
errors that threaten confidence in the results. The
positive side is the rapid dissemination of results and
visibility, allowing the scientific community to have
quick access to the study and make their critiques
and contributions openly.
An extraordinary amount of research has been
carried out recently on several topics related to
COVID-19. While this shows the admirable effort
and vigour of the scientific community to react
quickly to seek solutions, it also reveals a lack of
coordination to minimize duplication of efforts and
maximize available resources. For example, there are
more than 1,500 records of ongoing studies related
to COVID-19 on the ClinicalTrials.gov platform.33
Of these, more than 900 are RCTs, of which more
than 400 are currently recruiting participants.
Many studies with the same hypotheses lead to
a competition for participants, besides being a
missed opportunity to test different hypotheses.34
There are several small and isolated RCTs testing
the same drugs, some of which will probably not
manage to recruit enough patients to be able to detect
differences between the groups being compared.35
It would be better to perform multicentric, adaptive
RCTs, which test a range of potential treatments
simultaneously and are able to recruit patients with
different profiles and varied clinical conditions
more quickly. An example of this type of RCT is
the Recovery Trial.36 In addition, it is important that
there is a monitoring system to avoid publication
bias. There are attempts to create a register that
captures all RCTs related to COVID-19.37 There has
also been much duplication of effort in conducting
systematic reviews on COVID-19. For example, as of
May 18, 2020, there were 925 records of systematic
reviews related to COVID-19 in PROSPERO; at least
50 aim to evaluate the effectiveness and/or safety of
chloroquine/hydroxychloroquine (alone or combined
with another drug) in treating COVID-19.38

Drugs
The frantic search for a miracle drug is dangerous
because it is based on and leads to the mistaken belief
that any treatment option is better than nothing,
after all, what harm can a drug do when there is
no other treatment option available? However, it is
not true that there is “nothing”. As argued already,
there is the standard care and the natural defence
mechanisms of the individual against the disease.
In addition, medications have adverse effects, often
severe, and only by carrying out an RCT is it possible
to know whether a medicine does more good than
harm. That is, when a drug with an unknown clinical
effect (or known, but in patients with other diseases)
is administered to patients with severe diseases, such
as COVID-19, there is no way to know whether the
patients have benefited or harmed themselves unless
they have been compared to a control group.39
The case of chloroquine and hydroxychlorine is
emblematic. One of the main appeals of these drugs
is that they have been used for many years to treat
patients with malaria, lupus, rheumatoid arthritis
and other autoimmune diseases. This would already
ensure their safety. However, this is indirect evidence:
they may be safe for those, but harmful for COVID19 patients. Nevertheless, in the last few months
they have gained prominence, as some physicians
and researchers have begun to consider them as an
option for the treatment of COVID-19. In March 2020,
the WHO approved studies with these drugs for the
treatment of patients with COVID-19. World leaders
were enthusiastic about these drugs and advocated
that they would be the cure for COVID-19; this caused
a frantic search for these drugs in pharmacies, leaving
patients with other diseases without access to them.
Promising in vitro studies and preliminary results of
clinical studies with poor methods led to a distorted
view of reality, causing many physicians, the media
and the population to believe in this “miracle drug”.
There are several reports on social networks of people
claiming that they have been saved by chloroquine
or hydroxychloroquine. Obviously, no individual
can know whether or not he was saved by some
treatment, because it is not possible to know whether
he would have survived or recovered in the absence
of the treatment.
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This unscientific atmosphere, fostered by some
political leaders, physicians and researchers, makes
the execution of RCTs difficult. People hear in the
media that chloroquine and hydroxychloroquine are
effective and safe. Thus, patients and family members
may not agree to participate in studies where they
will be randomly allocated either to chloroquine/
hydroxychloroquine, or another drug or a placebo.40
Who will agree to receive another drug or a placebo
when an “effective and safe” drug is available?
Unfortunately, many of the studies conducted on
COVID-19 used poor methods, including those that
aimed to evaluate the effectiveness of chloroquine
and hodroxicloquine; a regrettable waste of time
and resources. 41 Several clinical studies were
conducted without a control group. There was also
a comparison with a historical control group, not
internal to the study, which eliminated the crucial
role of randomization.42 In many studies there was
also no blinding of the assessment of the outcome,
and often the outcomes used were subjective, such as
improvement of symptoms or radiological imaging35.
A rapid systematic review on the effectiveness and
safety of hydroxychloroquine and chloroquine for
COVID-1943 included, so far, 120 comparative clinical
studies, but 109 are still ongoing, so the results refer
to 11 studies with available data: three randomized
open clinical trials (China), one non-randomized
clinical trial (France), one prospective cohort (China)
and six retrospective cohort (USA, United Arab
Emirates, China and multinational). All studies
presented limited methodological quality and were
heterogeneous regarding several aspects, such as study
design (randomized and non-randomized), outcomes
(negative viral load, radiological progression, time for
clinical improvement, need for mechanical ventilation,
intensive care unit lengths of stay, adverse effects,
mortality), severity of disease (mild or critical); dose
of hydroxychloroquine (200, 400 and 600 mg/day);
method of data analysis (intention to treat and per
protocol); type of publication (peer-reviewed or not).
The results of these studies are somewhat controversial
and the risk of bias is high, which compromises the
confidence in the results. Therefore, the efficacy and
safety of hydroxychloroquine and chloroquine in
patients with COVID-19 are still uncertain and we
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should wait for the results of ongoing randomized
clinical trials for a better understanding of the effects
of this drug in patients with COVID-19.
Given the emergency situation and the search
for effective treatments, other drugs used for other
diseases have been studied and identified as possible
treatment alternatives for COVID-19, among them
remdesivir, ivermectin and heparins. However,
so far, there is not enough evidence to establish
the real harms and benefits of these drugs for the
treatment of COVID-19.44,45,46 There are many studies
in progress and, as new evidence becomes available,
recommendations on the use of these drugs for the
treatment of COVID-19 may change.
At this time of crisis, world leaders, public health
authorities, physicians, regulatory agencies and all
kinds of media must be careful to seek and disseminate
reliable information in order not to support the use
of therapies of unproven effectiveness. Their claims
influence the belief and behaviour of the population,
leading, for example, to an increase in internet searches
for purchasing these unproven drugs.47
In the absence of evidence of effectiveness and
safety of a drug, standard treatment may be the
best option. We must be careful not to fall into the
temptation to give in to obscurantism and weaken
science. However, as we have already pointed out,
there are two perspectives that we must accommodate:
the individual case of each doctor-patient dyad and
public policy. On the one hand, doctors may face
difficult clinical situations where the patient is getting
sicker and she feels that she should try a specific
medication beyond the standard care. In such cases,
with the consent of the family and awareness of the
uncertainties regarding effectiveness and safety,
the doctor could prescribe these medications as a
last resort. On the other hand, it is irresponsible
to adopt a public policy for the prescription of any
drug without proven benefits and safety from RCTs.

Vaccines
In addition to the extensive search for treatment
for COVID-19, many researchers are seeking an
effective vaccine. There are more than 100 vaccines
being developed.48 International scientific leaders and
experts in infectious disease epidemiology believe
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that the only way to get back to normal life will be
when an effective vaccine is available for the entire
world population.12
The production of a vaccine is a time-consuming
process and obtaining a vaccine within a period of
one to two years would be unprecedented. The safety
of the vaccine is a crucial aspect to be investigated
as it could make subsequent infection with SARSCoV-2 more severe.49
The “Human Challenge Studies” may accelerate
this process, as they require fewer participants and
shorter follow-up time than the usual effectiveness
and safety studies. In these studies, participants get
infected on purpose in a controlled experimental
setting, rather than waiting for the infection to occur
naturally. Volunteers are young, healthy and living
in areas where the virus is circulating. They would
be monitored and receive treatment if they became
ill. The two main limitations of this proposal are
a) obtaining evidence of effectiveness in a specific
group (young and healthy) other than the group most
in need of the vaccine (elderly and chronically ill);
and b) the risk of death of a healthy volunteer, even
if small, since there is no effective treatment for the
disease. Still, there are compelling arguments that
make this proposal feasible and promising.50

Masks
The wearing of masks by the entire population is
controversial. Its use is defended by the precautionary
principle, which says that “in cases of serious or
irreversible threats to health or ecosystems, recognizing
that there is scientific uncertainty should not be used
as a reason to postpone preventive measures.”51 If
on the one hand there is a lack of robust evidence
from RCT, on the other hand we are facing a highly
transmissible disease, against which we have no
immunity and which is causing deaths and collapse
in health systems. The logic would be that the mask
would protect the other, because the user would
not expel contaminated droplets if she were an
asymptomatic (or symptomatic) carrier. However,
it can be argued that it would also protect the user,
as it would be a barrier preventing contaminated
droplets from the other reaching the user’s mouth
and nose. Due to the lack of evidence, researchers

questioned the benefit and warned about the possible
adverse effects related to the wearing of masks by the
general public, such as its misuse and the false sense
of security. Mask wearing could lead to relaxation
(or devaluation) of other preventive methods, such
as social distancing and hand washing. 52 Those
who argue in favour remind that no RCT has been
performed to assess the effects of lockdown or hand
washing either.
Possibly, the best justification in favour of wearing
a mask, even in the absence of evidence from RCT,
would be the low potential for harm, as opposed to
taking drugs without evidence from RCT, which has
high potential for harm. However, it is intriguing
and frustrating to notice the enormous amount of
registered RCTs for testing drugs compared to the
minimum amount for evaluating the effect of masks,
a simple and inexpensive intervention.53,54

Conclusions
In order to implement any strategy aimed to
control the pandemic and preserve the economy,
the country needs leadership that centralizes and
coordinates actions. Unfortunately, the Brazilian
government is not fulfilling this role; on the contrary,
it is a hindrance. This negative leadership and lack
of coordination are causing many deaths and are
severely damaging the lives of survivors by delaying
the resuming of economic and social activities.
At this moment it is not possible to predict when
the first wave of this pandemic will be under control in
Brazil, what (and how) economic and social activities
will be compatible with pandemic control, and when
(and if) there will be specific effective vaccine or
treatment.
Brazilian society will not be able to maintain the
lockdown for a long period. Naturally, in the near
future, regardless of the advice from scientists, doctors
and authorities, commerce, services and schools will
reopen. A lack of a responsible and proactive central
leadership in consonance with the best scientific
evidence, increases the risk of a tragedy in the near
future. Unless we take urgent action, there may be
an economic debacle, social unrest and a slaughter
never witnessed by current generations.
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