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INTRODUCTION

The emergence of SARS-CoV-2 in the end of
2019, an aetiologic agent responsible for the
'SARS plunged the world into an unprece-
dented sanitary crisis. Papers on COVID-19
have been fast-tracked since then.*” Acceler-
ated time from submission to publicationﬁ_8
and qualitative changes in peer review,9 asso-
ciated with empirical evidence that dupli-
cate and implausible clinical trials have been
carried out during the pandemic,'*™* could
perhaps imply lower quality of peer review in
COVID-19 research.

Accumulating empirical evidence has also
been indicating the pandemic era output to
be less reliable than its prepandemic coun-
terpart.” """ A systematic review to evaluate
the methodological quality of COVID-19
peerreviewed clinical studies compared
with historical controls found methodolog-
ical quality scores to be lower in COVID-19
articles across all study designs.'”® Mean-
while, data sharing practices remained
largely unchanged during the first year of
the pandemic.”” '* With no mandates of data
sharing in place for COVID-19 studies, the
reproducibility of these data on COVID-19
is yet to be independently verified as well.”
However, more efficiency in scientific publi-
cation did manifest in accelerated publica-
tion,ﬁ_8 journals tearing down their paywalls
for their COVID-19 output,14 an increased
usage of life and medical sciences preprint
servers to increase speed and transparency,'’
not to mention the intense international
collaboration that resulted in the develop-
ment of multiple high-efficacy vaccines within
the first year of the pandemic.'

On the other hand, some pratices that
reduce the reliability of clinical trials may

have gained some traction during 2020, such
as executing underpowered studies with small
samples, multiplicity of trials testing ideas with
low prior probability of being true, forgoing
blinding to test interventions'® ' '* 1720 and
incomplete reporting of findings, which was
already an issue before the pandemic.'**' To
what extent that has dominated the general
outputin medical interventions for COVID-19
and how much of it turned into actual clin-
ical pratice is something that has not yet been
thoroughly assessed and is, thus, still open for
debate."" ' Notwithstanding, it is likely that
poor science, even if it being the exception
within an overall output, when carelessly
amplified within a context of sanitary crisis
and political polarisation, may be consequen-
tial, as it has been the case of the now infa-
mous hydroxychloroquine (HCQ) study,”
that strengthened a trend in non-evidence-
based interventions for COVID-19 and
divided the Brazilian medical community to
this date.*** The mechanism of how that type
of misinformation plays out in the current
media environment is the topic of interest
of this brief communication as disseminating
scientific findings through press releases and
press conferences but without timely access to
the study nor to its data has also gained some
traction in 2020 in Brazil."* 1**°

Below, we briefly discuss how a small set of
exceptionally poorly designed studies dissem-
inated through the press, weeks or months
before publication and without access to the
data sets used to generate these studies for
a more thorough assessment, played into a
cycle of misinformation in Brazil in the first
year of the pandemic. And, to conclude, we
suggest a programme of scientific investiga-
tion aimed to properly examine and address
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those issues and foster trust between scientific commu-
nity, the media and society.

THE BRAZILIAN CASE SCENARIO

The attempt to repurpose an already known and readily
accessible drug for the treatment of COVID-19 started
early in the pandemic with a piece published in preprint
format about HCQ,” a drug already safely deployed
in the treatment of a set of autoimmune diseases and
malaria for decades. A few days later, the preprint
appeared as published paper, virtually unchanged, in the
International Journal of Antimicrobial Agents,”* a publi-
cation of the International Society of Chemotherapy. It is
noteworthy that, by the time the authors wrote this brief
communication, in the journal editorial board, three
of the coauthors of the HCQ paper sat, one as editor-
in-chief. Later on, the paper earned an expression of
concern by the society, yet no retraction followed.”® The
paper ended up being discussed in the media and HCQ
started being promoted as early treatment for COVID-19
in the USA and in Brazil by their presidents, respectively,
strengthening a worldwide trend in non-evidence-based
interventions for COVID-19." ** # ** Both societies were
then very politically polarised already.

A few weeks later, a Brazilian study reported positive
effects of HCQ and azithromycin usage on suspected
early stage COVID-19 cases. The study was posted as a
Dropbox file, then widely circulated through WhatsApp
among physicians, scientists and journalists.”’ It is very
hard to assess how widely it was distributed, but it reached
the national press, the national medical community and
the international scientific community. A press release
was also sent out by the authors to journalists reporting
the study findings and they conceded interviews to discuss
their claims. To the best of our knowledge, the study was
never uploaded to any preprint server and never under-
went review in any journal. It presented major issues,
easy to spot during an actual in-depth peer review: (a)
no patients were randomised, (b) patients with influenza-
like symptoms were included without COVID-19 testing
for confirmation of what disease was being treated, (c) on
average, the treatment group had more symptoms when
compared with the control group, (d) reasons for hospi-
talisations and deaths were not disclosed; (e) the signifi-
cance could not be as high as the authors claimed it to be,
as the p values did not match the data disclosed. Worst of
all, (f) ethical aspects were violated as patients were allo-
cated and treated before ethical clearance.”*

The HCQ narrative offered hope packed in a cheap,
readily available solution to the sanitary crisis before
people would get sick and die. It was a perfect fit into
a stereotyped narrative of science, one that has been
time and again criticised for being detached from the
laborious way science actually works.™ *' Even after the
Brazilian mainstream media picked up the pace and tried
to disavow HCQ based on actual science, the story had
already gained a life of its own, eclipsing science-based

medicine.” ** The Brazilian Federal Council of Medi-
cine, the class association that grants physicians their
licenses and regulates their practice in the country, as of
June 2021, still has not publicly disavowed HCQ as early
intervention for COVID-19. Therefore, physicians are
still allowed to dispense the drug after patient or family
consent, however, wasteful that may be from a scientific
standpoint.

The ivermectin spin-off

The antiparasitic drug ivermectin for treating COVID-19
appeared first in the scientific literature in an in vitro
study. The study conclusion, sensibly, stated the inherent
limitations of the in vitro model.” The drug was also
investigated in a later retracted observational study,
posted to Social Science Research Network, that claimed
lower hospital mortality when observing patients who
received the drug. That study also displayed restraint in
its conclusions, cautioning that conclusive findings would
require controlled settings in randomised trials.”® Equiv-
alent results were also found in another observational
study, with similar limitations and statements about the
unfeasibility of extrapolation of those findings.”* In the
meantime, building policy on observational studies, some
Latin American governments, including Brazil, embraced
ivermectin as a potential treatment for COVID-19, stating
in press conferences that the drug would be added to
their guidelines of COVID-19 prevention and treatment.
At the same time, social distancing and mask wearing
were discouraged publicly by the Brazilian federal admin-
istration, feeding into a false sense of security by means
of non-evidence-based prophylaxis. At the time, clinical
trials in the region struggled to recruit participants to test
the efficacy of the drug against COVID-19 because people
were already taking it.””

In January 2021, a randomised clinical trial was
published demonstrating that ivermectin had no effect
on the proportion of patients with detectable SARS-CoV-2
RNA by PCR from nasopharyngeal swab at day 7 post-
treatment regimen.” Also in early 2021, authors from the
Front Line COVID-19 Ciritical Care Alliance had a manu-
script accepted for publication in Frontiers in Pharma-
cology claiming efficacy of ivermectin against COVID-19,
which was retracted shortly afterwards, before definitive
publication. However, by the time it was retracted, in
March 2021, its abstract had already been viewed over 85
thousand times.””

Much like a poorly written sequel to a blockbuster, the
ivermectin narrative appears to be a subsidiary of the
rationale that gave the world the HCQ pseudo-solution to
COVID-19: cheap, readily available answer to the biggest
sanitary crisis of our time. Following this logic, even with
low prior probability, if an antiparasitic drug could help
(it could not), perhaps another could help too.

The nitazoxanide spin-off
Nitazoxanide, another antiparasitic drug, was tested both
in vitro and in humans for efficacy against COVID-19 in a
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state-sponsored trial in Brazil.® The federal government
conveyed a press conference and sent out press releases
claiming the drug was effective in reducing the viral load
when taken within 3 days after the onset of symptoms. The
press conference took place before the paper was available
for public scrutiny.”” Four days after the press conference,
the study appeared in the preprint platform medRxiv, in
October 2020,* showing a non-significant difference in
its primary outcome: symptom resolution in patients with
mild COVID-19. But viral load was a secondary outcome
in the study,”™ being a surrogate outcome that may not
have clinical importance.

Spinning the study results in that fashion characterises
selective reporting, a questionable practice in scientific
communication. It can hinder or distort the translation
of research into clinical practice and, when reproduced
by the media, it can provide unrealistic expectations
about new treatments and about the scientific enterprise,
feeding distrust and misguided choices.*' ** It is also note-
worthy that the peer-reviewed version of paper on nitazox-
anide, which was published only in December 2020,
differs next to nothing from its early preprint version.”® *’

The nitazoxanide spin signals a strong pull towards
forcing a poorly designed and conducted study to fit
into a narrative of hope already sedimented into public
discourse at the time.” Three antiparasitic drugs under-
went repurposing attempts to no avail and under no clear
probable rationale other than being of low cost of produc-
tion, readily available. Maybe it could be a case of the asso-
ciation fallacy by way of the ‘argumentum ad populum’:
when many people have been doing something, as it
appears popular, many others will try and do it as well,
regardless of adherence to facts or reason). But that is
not how science is supposed to work,? 1011 131417220 25 29-51

DISCUSSION

Broader scientific dissemination and transparency are
core ethical values of contemporary science, and interac-
tions with the press should aim to build trust in the scien-
tific method by increasing scientific literacy. The relia-
bility of the scientific enterprise itself leans on its capacity
to publicly demonstrate empirical findings, so that claims
may be independently verified by scientists, independent
press and concerned citizens.” ** Evidence indicates
that people generally display solidarity in crises and that
unified authoritative messages may be consequential
to achieving behaviour change,” and thus compliance
to sanitary measures for COVID-19 prevention, such as
physical distancing and mask-wearing mandates. Before
vaccines started being deployed, those non-medical
courses of intervention were critical COVID-19 mitigation
strategies in the long run.

Press releases are themselves unified authoritative
messages intended to frame a coverage in a particular
way, usually sent out from a press office of an institu-
tion to journalists operating in newspapers, news hub or
agencies and television or radio stations. They comprise

a narrative contextualising a given subject for reporting
by the journalists, presenting a brief description of a
problem, context, methods, main findings and its impli-
cations to the scientific community and to a broader audi-
ence. Although the press release format has been around
since the beginning of the 20th century, only in the past
two decades it has become a part of scientific communica-
tion landscape, being used, before the pandemic, usually
by universities and scientific journals.*®*”

The adoption of press releases for science communi-
cation happened in conjunction with profound changes
in the news media ecosystem brought about by the wide-
spread commercial use of the Internet at the end of the
20th century. Media corporations had been cutting jobs
in their newsrooms while having their ranks of specialised
journalists substituted by generalist professionals who
could cover a multitude of topics at the expense of depth
in order to lower production costs. That, in turn, resulted
in an even greater demand for press releases, research
spokepersons and scientific sources to help journalists
translate scientific jargon into comprenhesible socially
responsible coverage.” ** Pressures of the market, thus,
placed a lot of pressure both on the scientific sources
and on the press to maintain an accurate coverage. That
requires a delicate system of checks and balances from
both the scientific community and the press. Addition-
ally, there has been accumulating evidence that it is the
knowledge of how science works and not the access to
scientific facts and consensuses that is associated with
persuasion and long-lasting behaviour change in polar-
ised contexts.*

The case for evidence-based communication of science

In the past three decades, media studies have established
framing as a set of phenomena in which the journalistic
coverage reduces some elements of the perceived reality.
Then, the coverage arranges the remaining essential
items into a coherent narrative that promotes an inter-
pretation anchored on plausibility. This process tends to,
in itself, tone down nuance and simplify context, which
are essential features to the accurate reporting of find-
ings in scientific papers. Framing in news coverage gener-
ally encompasses four functions: (a) problem definition,
(b) causal analysis, (c) moral judgement and (d) the
promotion of solutions. The framing is also expected to
cue, shape and change the interpretations of the readers
and audience members as well as their preferences,
introducing or increasing the apparent importance of
certain ideas, activating mental schemes that encourage
the audience to think, feel and decide in a particular
way.” " Ideally, a press release stemming from the scien-
tific community would uphold all that four functions but
also regard accuracy and as much context from the scien-
tific paper as the press release format constraints would
allow. That is particularly relevant because media studies
have also been demonstrating framing to not yield strong
lasting results in the public due to many other cognition
processes related to self-perception, perception of others
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and expectation to belong to preferred groups and iden-
tities, 16 19525464

Self-perception and group belonging may also happen
at the expense of facts and rational decision-making and
even promote risk-taking behaviour should that be a
condition to maintain one’s identity and one’s ability to
pertain to an identarian group.”® "% %% That phenom-
enon has been referred to in past research as pluralistic
ignorance™ and, more recently, as motivated reasoning®
and functions under the following rationale: if the social
cost to be persuaded may be the compromise of one’s
perception of themselves, of their identity and ideology,
and if those are key to in-group belonging as they offer
a shared worldview by means of heuristics, one may
prefer to not adhere to facts nor to scientific consensuses,
instead cherry-picking aspects that fit into an interpreta-
tion of the reality in alignment with the one provided by
the group. That happens possibly because to our ances-
tors being isolated from the peers, that is, their group,
would have been a tangible existential threat.'® *** % [n
other words, a shared sense of self is essential to cognition
and behaviour, both being highly social processes in our
species.”

Then, what happens when poorly designed COVID-19
studies get the spotlight through press conferences and
press releases without checks and balances—such as study
and data availability? Following the theoretical framework
presented here, itis likely that national independent press
would have covered the topic with the necessary degree
of scepticism and nuance, consulting with independent
scientific sources for critical assessment and that is some-
thing that should be empirically verified. Following the
same rationale, partisan press would have the studies
framed to fitinto a particular worldview already promoted
beforehand by those same outlets. The press conferences
and releases would have served merely as amplifying tools,
meanwhile the poorly designed studies, disseminated
before the rest of the scientific community could verify
and discredit them, would provide a scientific coating
to a political stance already available through partisan
coverage in some Brazilian press outlets. The difference
in coverage in light of partisanship media outlet should
also be empirically verified to test that hypothesis.

Following this rationale, in a glass half-full interpreta-
tion, those poorly designed studies alone would not have
caused misinformation but surfed and gained momentum
in an undertow already present in Brazilian society in the
past few years, the same undertow that elected a president
who has been ignoring and denying scientific evidence.”*
However, the glass half-empty interpretation would signal
that there is much to be done yet regarding scientific
literacy in Brazil as only knowledge on how science works
has been demonstrated to yield some power against iden-
tarian heuristics or worldviews and the unscientific polar-
isation they are associated with.” Empirical research and
the best evidence-based practices in science communica-
tion could perhaps foster scientific literacy through the
common ground of a shared sense of self, which would

in the long run help turn the tide of science denial.'®* *
That is yet to be empirically verified as well, but it is very
much aligned to the scientific ethos and fits the theoret-
ical framework presented herein.* **

We emphasise that any interaction between scientists
and press should have aimed to summarise and contex-
tualise the most important findings of an article for the
general public, preserving context and limitations of the
research, promoting transparency, integrity and scien-
tific literacy. But that cannot be achieved if the promoted
studies are faulty. And one cannot assess that, either in
the scientific community or in the press if the paper takes
weeks or months to be posted to a preprint server or
published in a journal. One cannot assess that either if the
preprint or the paper is not accompanied by their data
sets.”” ' Otherwise, those interactions may be only fueling
polarisation, which may be associated with the eventual
implementation of harmful, inefficient or wasteful public
health policies.

Therefore, we suggest a programme of scientific inquiry
into associations between study methodological quality,
science communication practices, media frames (taking
into consideration outlet partisanship or lack thereof)
and estimated impact on public behaviour in the context
of the COVID-19 pandemic. Another necessary research
pathway would be to try and understand which medical
practices stemmed from poorly designed research on
COVID-19, the cost of that in medical resources and in
avoidable deaths. Transdisciplinary research connecting
the biomedical sciences and the social sciences could
help foster this research agenda and promote this debate.

CONCLUSION

Science is an endeavour prone to failure as it should be.
It is hardly about discovery of hidden truths and mostly
about lowering uncertainty about the natural world as
to maybe extrapolate general laws from findings, thus
generating theories and predicting nature whenever
possible to the common benefit of society regardless
of political ideology. However, as scientists must press
for more nuance in the media coverage, they also must
not give into questionable research practices, question-
able research report practices nor questionable public
science communication practices. Public communication
of science should be evidence based as well, and there is
much to learn from the current crisis.
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