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Research and Publication in Brazil: Where we are and Where we Head to
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In a report by Clarivate Analytics for the Brazilian
Coordination for the Improvement of Higher-Level-
Education Personnel (CAPES) about the Brazilian
research productivity between 2013 and 2018, Brazil
ranked 13th (250 680 publications) among countries with
the highest research productivity, corresponding to 11%
and 16% of the first ranked countries, United States and
China, respectively.'? In that period, the publications in
Brazil increased by 30%, twice the global mean,? with
over 50 000 articles published in 2018 only.

A good example of that increase has been described
in the study analyzing the number of papers published
in Nature and Science from the University of Sao Paulo,
University of Campinas, and the Federal University
of Rio de Janeiro, from 1980 onwards. The publication
counts were categorized by decade from 1980 to 2010
and for 2017. The authors have reported that those
institutions together published 0.08 papers, on average,
in each edition of those two journals. The total number of
papers from those universities increased by 2200% from
1980 to 2017, with a higher representativity in the past
decade (from 7 papers in 2010 to 23 in 2017). It is worth
noting the increase in partnership with international
institutions for the publication of scientific papers.’

It is important to emphasize that the reputation of
teaching and research institutions is directly related
to the volume, quality and global influence of their
publications. It is worth noting that research depends
on the availability of local resources and occasional
opportunities for international collaboration.?
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A supplement published by Nature in 2016 assessed a
group of 68 journals, which represented less than 1% of
the journals of the Journal Citation Reports but accounted
for 30% of the citations in natural sciences from several
countries. Count, fractional count, and weighted fractional
count of articles were used for that assessment. The
authors showed differences between countries of the same
region, such as Chile and Brazil.* The papers published
by Chile showed a significant international participation
via collaborative co-authorship and funding of high-cost
projects, with an efficiency 15 times higher than that of
Brazilian publications. In 2013, 717 Chilean articles were
published, at the cost of 2 billion dollars, as compared to 670
Brazilian studies, at the cost of 30 billion dollars.* However,
the way the journals were selected as well as the metrics
proposed in the supplement were harshly criticized.
One of the reasons is the lack of representativeness, in
that analysis, of the most influential journals of the 20th
century, such as the New England Journal of Medicine, JAMA,
BM], American Journal of Botany, Journal of Zoology, American
Journal of Physical Anthropology, and Journal of Paleontology.
The warning for the cost and efficiency of the publications
with international collaboration was considerable.®

However, the percentage of Brazilian publications
among the Top 1% of the most cited articles worldwide,
those with a mean citation impact of 4.0 and over, more
than doubled from 2011 to 2016, reaching the world mean
between 2015 and 2016. When expanding that metric to
the Top 10%, only 6.4% of the Brazilian publications were
contemplated, far below the world mean.* Approximately
one third of the Brazilian publications among the Top 10%
counted with the collaborative partnership of researchers
who networked in 205 countries and obtained the highest
number of citations, especially those in collaboration with
emerging countries, such as China and India.?
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It is important noting that the number of Brazilian
periodicals comprising the database of international
publications in the 2011-2016 period increased by 400%,
which might have influenced the difference in the metrics
previously cited.?

Regarding the proportion of collaborations in Health
Sciences and Biological Sciences, the United States
was Brazil’s main partner (40% to 50%), followed by
European countries and Argentina.? Papers published in
partnership in Health Sciences have the highest citation
impact, ranging from 4.13 (Spain) to 15.51 (Russia).?

The report by Clarivate Analytics has shown that the
citations of Brazilian publications were below the world
mean (0.88 %) in 2017, despite the 15% increase in the
number of citations in the past 20 years. The Brazilian
fields with citation impact close to the world mean were
environment, ecology, psychiatry, psychology, and
mathematics. Regarding health sciences, the highest
citation impact was observed in oncology, infectious
diseases, neurology, odontology, surgery, oral medicine,
and cardiovascular sciences, which were outshined only
by internal medicine, whose citation impact was 0.87, as
compared to 0.76 of the other Brazilian publications."?

It is worth noting that the quality assessment of
scientific productivity by using citation frequency has
been harshly criticized. This metrics has limitations
for the individual assessment of the researcher, the
productivity of specific fields, and the comparability
between journals of different coverages. This metrics is
influenced by some factors, such as biases against the
language of origin and the gender of authors, as well
as the number of researchers involved in the scientific
production.®

There is great discussion about the bias associated with
the authorship proportion of men and women, either as
first, last, or corresponding authors. A study carried out
between 1980 and 2017 with data from 55 085 articles from
the Journal of the American College of Cardiology, Circulation,
and European Heart Journal showed that female authors
accounted for 33.1% of all authors but represented only
26.7% of first authors and 19.7% of senior authors. In
addition, women corresponded to only 5% of the 100
most prolific authors in cardiovascular research in
those journals. The authors concluded that the female
representation in published cardiology research has
increased over the past 4 decades, but women continue to
be underrepresented when considering the total number
of female researchers.”

The study analyzing citations from 2379 articles from
the top 20 impact cardiology journals from the Entrez
database on PubMed, in 2017, has reported that less
than one third of the publications of single authors had
a female authorship. Of the publications with multiple
authors, only 15% of the corresponding authors were
women. However, in articles with female researchers as
senior authors, more women were coauthors as compared
to those with male senior authors. That study has risen
the hypothesis that senior authorship would be a way
to identify cardiology research leadership, reinforcing
the gender bias in cardiovascular science publications.®

It is worth highlighting the most studied and most
cited fields in cardiovascular research. The study assessing
the publications in 47 topics associated to the field of
cardiovascular disease has listed 5 topic clusters with
more than 400 publications each between 2014 and 2018.
The cluster topic “percutaneous coronary intervention and
myocardial infarction” accounted for the greatest number
of publications, followed by “atrial fibrillation and catheter
ablation’, and ‘cholesterol, lipids and atherosclerosis’.
All those topics had weighted citation index for the field
higher than 1, in addition to collaboration of foreign
authors in one third of the articles.’

Regarding the impact of Brazilian papers in patent
generation, 16 patents issued in the cardiovascular
field have cited Brazilian papers on coronary artery
bypass grafting, atherosclerotic plaque vulnerability
and inflammation, statin therapy, and pulmonary
hypertension.” Most of those papers and patents cited
originated from the Sao Paulo state, and the University of
Sao Paulo accounted for 20% of the Brazilian production,
followed by the University of Campinas and the Federal
University of Rio de Janeiro.>!°

In Brazil, public universities were the leading
institutions regarding research, citation impact,
and relationship with industry. All 15 most prolific
organizations, 13 universities and 2 specialized research
institutes, are public.?

The increase in the Brazilian intellectual production
has been attributed to the annual investment goal of 2% of
the Gross Domestic Product (GDP) as part of the Brazilian
Strategy in Science, Technology, and Innovation 2016-
2019 (ENCTI 2016-19), which has focused on innovation
to boost socioeconomic development. That annual
investment goal, however, has not been met because the
universities received only 60% of that value (1.2% of the
GDP) as a result of the world economic crisis.!?



IntJ Cardiovasc Sci. 2021; 34(2):231-235

Viewpoint

Oliveira et al.

Research and Publication In Brazil

On March 29, 2019, the Brazilian government announced
the preventive blockade of R$ 30 billion (US$ 7.5 billion)
from the annual budget, including 2.2 billion from the
budget of the Ministry of Science, Technology, and
Innovations, which would be used to honor the ENCTI
2016-19. This hindered research financing in Brazil. Those
sums were allocated as contingency funds and could only
be spent in case of fiscal recovery or new income sources."

With the Budget Law Project 2020, part of the resources
destined to promote research, including those to provide
for CAPES research grants, has been recovered. The
mobilization of the scientific community was fundamental
for scientific research and publications to gain additional
momentum,” although investments in research fell beneath the
value suggested by the ENCTI 2016-19.

Additional initiatives, such as the maintenance of
cardiovascular journals, promote the dissemination of
Brazilian research. The Arquivos Brazileiros de Cardiologia
(ABC Cardiol) and the International Journal of Cardiovascular
Sciences (IJCS), supported by the Brazilian Society of
Cardiology, are examples of private funding for the
dissemination of knowledge in the field.

The ABC Cardiol is currently the cardiology publication
with the highest impact in Brazil and Latin America. Itis a
71-year-old journal, indexed in the major journal databases.
The IJCS, created in 2015, replaced the Revista da SOCER]
and the Revista Brasileira de Cardiologia, created in 1998 and
2010, respectively. The IJCS was indexed in SciELO and
DOAJ in 2017 and awaits assessment for indexation in
Scopus and Web of Science.'*!*

Approximately 65% of the original articles published
in the ABC Cardiol are contributions from postgraduation
programs. Thus, the major cardiology publications
are in accordance with the mission of the SBC, which
aims at increasing and spreading knowledge about the
cardiovascular science, representing cardiologists and
promoting their development, in addition to enhancing
cardiovascular health in Brazil. The creation of population-
based registries of cardiovascular disease is part of SBC
attributions.”” Those population-based registries can
contribute with information on several epidemiological
aspects as well as with daily clinical practice, providing
statistical data with potential impact on the improvement
of routine medical practice. The use of population-based
registries to assess the outcomes and cost-effectiveness
of already implemented conducts has the advantage
of analyzing interventions in the ‘real world” in clinical
practice. They have acquired substantial relevance in

medical publications in recent decades and have been the
object of research of the SBC in past years.'**”

Population-based registries and pragmatic clinical
trials, designed to assess efficacy in real clinical practice,
have less selection bias.'® The recent registry-based
randomized controlled trials are defined as pragmatic
clinical trials that use registries as a platform for data
collection, randomization, and follow-up."*? Usually, the
use of registries by the SBC has allowed the improvement
of the knowledge about the Brazilian cardiovascular health
and has provided actions to implement the best clinical
practices.?* The SBC has taken initiatives regarding
national research in partnership with international medical
societies, such as the project “Best Practices in Cardiology
- Brazil (BPC-Brazil)” with the American Heart Association
(AHA). In the future, registries for quality control will be
able to provide additional information to be conveyed into
actions to improve cardiovascular care.”

Despite the substantial efforts of researchers and the
highly qualified centers in research fields, the major
obstacle to creating population-based registries in Brazil
is that of a financial nature. The planning and execution
of a research project require a model of promotion and
achievement of resources. Gliklich ef al.”” have suggested
that, in case of registries of national or regional relevance,
the costs can be subsidized by provider organizations (e.g.,
hospitals, clinics, government agencies, and foundations
that support research), professional associations, medical
specialty societies, and the pharmaceutical and medical
device industries. The support of the private sector to fund
cardiovascular health research in Brazil would be of great
help. Although the SBC is not an institution primarily
dedicated to research, it feels responsible, with the essential
support of the public and private sectors, for proposing,
promoting, exhorting, and disseminating effective actions
to develop cardiovascular research in Brazil.

Aiming at valuing cardiovascular research, the
SBC discloses the best studies performed in Brazilian
postgraduation programs. The ‘SBC Award for Best Theses
— 2020 Edition” will be granted to the best dissertations
and theses of postgraduation programs (professional and
academic master’s degree and doctorate degree) defended
in 2019. The theses and dissertations will be selected from
the Brazilian System of Postgraduation in Cardiology in
Medicine I from CAPES programs.®

The recent challenge to human health represented by
the COVID-19 pandemic, the increase in chronic diseases,
and the population ageing will accelerate translational
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research, which will need to rapidly benefit patients via
transfer of knowledge generated in laboratory benches.

In addition, the COVID-19 pandemic has emphasized the
importance of collaboration of international research groups
to solve an emerging global problem that causes many
health losses and has severe socioeconomic implications.

Several molecular and genetic tools have been developed
inrecent years and will be able to accelerate the development
of new drugs, such as vaccines. It is worth noting that the
interdisciplinary activity will be strengthened, playing
a fundamental role in the solution of common problems
targeting a sustainable future for mankind.

The use of artificial intelligence, the incorporation of large
databases with emphasis on big data, and the Precision
Medicine will provide an immeasurable advance.

The integration of the world funding sources, with the
participation of the private and public sectors, will allow
the advance on understanding the pathophysiology of
cardiovascular diseases and on multidisciplinary solutions
for their treatment.

The population is increasingly aware of their food and
their leisure activities. This is a unique opportunity for
research focused on changes in lifestyle, such as the effects
of food processing and practice of physical exercises on
cardiovascular health.

In conclusion, despite the advance of medical research
in Brazil in past decades, there are considerable gaps of
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