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ABSTRACT

Introduction: The novel Coronavirus (COVID-19) was first
reported by officials in Wuhan City, in December 2019. It has
rapidly spread with confirmed cases in almost every country
across the world and has caused a global public health crisis.t
The epidemiological update of the World Health Organization on
9th March 2021 showed that over 2.7 million new cases were
reported. In this article, a biblometrical analysis of trending
topics and what is being researched regarding COVID-19 and
its neurological involvement is done.

Methods: This research was conducted on the Web of Science
Core Collection (WoS). For research in WoS, keywords in
English were used, according to DeCS - Descriptors in Health
Sciences. The search strategy with Boolean operators was: TS
= (SARS-CoV-2 OR COVID-19) AND TS=(Neurologic Findings
OR Neurology OR Neurologic Manifestations).

Results: In total, 392 scientific productions were identified and
included in this bibliometric analysis. The studies were published
in the period between March 2020 and March 2021, with
records prevalent in the themes of clinical neurology (n=234)
and neurosciences (n=134), as well as several other areas. The
thirty studies collected a total of 3395 citations, with variations
from 1433 to 26 and average of 113 citations per study. All were
published in 2020, with bigger prevalence in July (nine articles)
and June (six articles).

Conclusion: It is expected that this bibliometric survey will
serve as a manner of presenting the main topics of study within
neurology before COVID-19, in addition providing guidance for
future research.

Keywords: SARS-CoV-2. COVID-19. Neurologic Findings.
Neurology. Neurologic Manifestations.

RESUMO

Introducao: O novo Coronavirus (COVID-19) foi relatado pela
primeira vez por autoridades na cidade de Wuhan, em dezembro
de 2019. Ele se espalhou rapidamente com casos confirmados
em quase todos os paises do mundo e causou uma crise global
de saude publica. A atualizagéo epidemioldgica da Organizacéo
Mundial da Saide em 9 de margo de 2021 mostrou que mais de
2,7 milh6es de novos casos foram relatados. Neste artigo, € feita
uma analise biblométrica dos trending topics e do que esta
sendo pesquisado sobre o COVID-19 e seu envolvimento
neuroldgico.

Métodos: Esta pesquisa foi realizada na Web of Science Core
Collection (WoS). Para a pesquisa na WoS, foram utilizadas
palavras-chave em inglés, conforme DeCS - Descritores em
Ciéncias da Saude. A estratégia de busca com operadores
booleanos foi: TS = (SARS-CoV-2 OR COVID-19) AND TS=

(Neurologic  Findings OR  Neurology OR  Neurologic
Manifestations).
Resultados: No total, 392 producgdes cientificas foram

identificadas e incluidas nesta analise bibliométrica. Os estudos
foram publicados no periodo entre marco de 2020 e marco de
2021, com registros prevalentes nos temas de neurologia clinica
(n=234) e neurociéncias (n=134), além de diversas outras areas.
Os ftrinta estudos coletaram um total de 3.395 citacdes, com
variagcoes de 1.433 a 26 e média de 113 citagBes por estudo.
Todos foram publicados em 2020, com maior prevaléncia em
julho (nove artigos) e junho (seis artigos).

Conclusao: Espera-se que este levantamento bibliométrico
sirva como forma de apresentar os principais topicos de estudo
dentro da neurologia antes da COVID-19, além de fornecer
orientacdes para pesquisas futuras.

Palavras-chave: SARS-CoV-2. COVID-19.
Neurolégicos. Neurologia. Manifestacéo Neuroldgica.
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INTRODUCTION

The novel Coronavirus (COVID-19) was first
reported by officials in Wuhan City, in December 2019. It
has rapidly widespread with confirmed cases in almost
every country across the world and has become a global
public health crisis’. Weekly epidemiological update of the
World Health Organization on 9th March 2021 showed that
over 2.7 million new cases were reported?.

The designation of the etiological agent is Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2).
Human transmission may occur through contact with
respiratory secretions of infected people. The World Health
Organization declared this novel coronavirus disease a
pandemic on March 11, 2020".

Although the main clinical manifestations are from
the respiratory tract, neurological disorders related to
COVID-19 have been reported increasingly in literature,
ranging from non-specific viral symptoms (such as
headache and myalgia) to severe damage to the central and
peripheral nervous system, as well as cerebrovascular
diseases, which demonstrates the neuroinvasive potential
of SARS-CoV-23. As disease cases increase, the number of
reports of neurological complications rise, which can be
directly related to the systemic or immune-mediated effects
of the virus*.

The alarming growth of the disease evidenced the
importance of investments in scientific research
productions on Covid-19. To provide better guidance to the
health coordination sector, knowledge on the subject has to
be aligned with measures to combat the infections. One of
the best ways to do this is through bibliometric analysis,
whose principle it is to analyze the scientific or technical
activity through quantitative studies of publications®.

In this perspective, knowledge on the world

scientific production about COVID-19 and its neurological
reflexes is necessary to guide future research, as well as to
summarize and disseminate the productions. Therefore, we
sought to develop a bibliometric analysis and answer the
research question: What is being researched and what are
the trending topics regarding COVID-19 and its neurological
involvement?

METHODS

Search strategy

This research was conducted on the Web of
Science Core Collection (WoS) to survey the scientific
production relevant to the topic. There was no cut by
publication time of articles or languages. Searches were
conducted online on March 11, 2021 with inclusion of all
results, no exclusion criteria were used for greater data
coverage.

For research in WoS, keywords in English were
used, according to DeCS - Descriptors in Health Sciences.
The search strategy with Boolean operators was: TS =
(SARS-CoV-2 OR COVID-19) AND TS = (Neurologic Findings

Covid-19: A Bibliometric Analysis

OR Neurology OR Neurologic Manifestations). Advanced
search in the Topic (TS) field includes searching for terms in
the following record fields: title, abstract, author keywords,
and Keywords Plus®.

Data extraction and analysis

Data collection and analysis were performed
using the RStudio® Software (version 1.4.1103), with the
appliance of the Bibliometrix and Biblioshiny packages. The
graphic productions generated from this software were:
Figure 1. Journals with respective number of publications
related to COVID-19 and neurological impact, Figure 2.
World Cloud with the most frequent keywords of the
authors and Figure 3. Country collaboration map for
publications related to COVID-19 and neurological impact.

The parameters applied in Graph 1 were the Top
15 of the most relevant sources from the quantity of
scientific productions published until March 11th. For the
word cloud, the field “Author's keywords” was analyzed by
measuring the frequency of the 50 most registered words.

The other elements analyzed in this article were:
Top 30 most cited studies, with name of the first author,
month and countries of study; Classification of study types;
Top 15 authors affiliations or institutions with number of
studies published.

RESULTS

In total, 392 scientific productions were identified
and included in this bibliometric analysis. The studies were
published in the period March 2020 and March 2021, with
records prevalent in the themes of clinical neurology
(n=234) and neurosciences (n=134), as well as several other
areas.

Table 1 lists, in descending order, the 30 most
cited studies, with their respective titles, main author,
country of affiliation, month and year of publication, and
number of citations. The thirty studies collected a total of
3395 citations, with variations from 1433 to 26 and average
of 113 citations per study. All were published in 2020, with
bigger prevalence in July (nine articles) and June (six
articles). Regarding the first author's country of affiliation,
three deserve mention: United States of America (USA),
with fifteen affiliations, United Kingdom (UK), seven, and
Spain, four. The most cited study was “Neurologic
Manifestations of Hospitalized Patients With Coronavirus
Disease 2019 in Wuhan, China” with 1433 citations,
published in June 2020, authored by Mao, Ling, China being
his country of affiliation.
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Table 1. Top 30 most cited studies, with name of the first author, month and authors
affiliation countries. Date accessed: March 2021.
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The fifteen most relevant sources of the analyzed
scientific productions (Graphic 1) add up to a total of 167
published documents, representing 42.6% of the grand
total included. Neurology being the most relevant source
with 22 records, followed by Neurological Sciences, with 21,
Frontiers in neurology, 19, European Journal of Neurology,
15, and American Journal of Neuroradiology, and Cureus,
with 13.

NEUROLOGY
HEURDLOGICAL SCIENCES
FRONTIERS IN NEURCLOGY

EURDPEAN JOURNAL OF NEURDLOGY

AMERICAN JOURNAL OF NEURDRADIOLOGY

CUREUS

JOURNAL OF NEUROLOGY

JOURNAL OF THE NEUROLOGICAL SCIENCES
HEUROLOGIA
ANNALS OF INDIAN ACADEMY OF REUROLOGY
ARQUIVOS DE NEURO-PSIQUIATRIA
CLINICAL MEUROLOGY AND NEURCSURGERY
EFILEPSY WA BEHAVIOR
JAMA NEUROLOGY
JOURNAL OF CLINICAL NEUROSCIENCE

Sources

&
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&
2

N. of Documents

Graphic 1. Journals with respective number of publications related to COVID-19 and
neurological impact.

Source: the authors, 2021.

Table 2 presents the classification of the studies
in 7 categories: 1) Article; 2) Review; 3) Editorial material; 4)
Early Access; 5) Letter; 6) Correction and 7) meeting
abstract. With approximately 56% of the total, articles were
the most published type of study (220), followed by
secondary productions such as bibliographic reviews
(24%-95 publications), editorials (11% - 44 publications),
Early access (9% - 37 publications), Letter (7.6% - 30
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publications) and corrections and Meeting abstracts with,
respectively, 2 and 1 publishing.

Table 2. Classification of study types and number of articles published.

Artiches Published
Type of documenty }'_ A4 of 392

Article i) .l
Reviem L] M
Editorial material H 11
Eaxsly azess 37 4
Lotber 2] 185
Carrection : 0.5
Mueeting abutract 1 026

Source: the authors, 2021.

The authors' Top 15 affiliations/link institutions (
Graphic 2) show the highlight of studies carried out by the
University of London, with 22 scientific productions on
COVID-19 and its neurological manifestations. The
institutions of the United States of America were the most
productive in the subject (105 studies), making the country
the biggest world research center on the disease, with
emphasis on the University of California System (n=20),
Harvard University (n=16), Emory University (n=10), Harvard
Medical School (n=10), Johns Hopkins University (n=10),
Massachusetts General Hospital (n=10), New York
University (n=10), Yale University (n=10) and Cornell
University (n=9).

Affiliations/Institutions and Published studies number

;
]
!
]

Pubiished Shudies number

Graphic 2. Top 15 authors affiliations or institutions with number of studies published.

Source: the authors, 2021.

Figure 1 shows a cloud of keywords most
frequently used by authors, demonstrating that the more
recurrent, the greater the word length. The most discussed
topics were coronavirus, present in 208 studies, associated
with  neurological manifestations such as stroke,
encephalitis, Guillain-Barré syndrome, epilepsy, headache,
inflammation and delirium. The association of the
neurological study with telemedicine occurred in a relevant

Covid-19: A Bibliometric Analysis

way, as observed in the terms teleneurology, telehealth and
telemedicine highlighted. In addition, words such as
mortality, pandemic, anosmia and neuroinflammation are
also highlighted.

nErvans system

wmmneurological . ...
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ronavirus Mluunlsencenhallti rE'.,'.’.?'TFéE’.'.E‘.’E"’“
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guillain-barre syndrome coronavirus disease 2019

Figure 1. World Cloud with the most frequent keywords of the authors.

Figure 2 represents a map of collaboration between
countries, in which the red lines symbolize this exchange.
There is an intense collaboration between European
countries, with emphasis on Italy and the United Kingdom
(13 studies), Italy and France (12 studies), United Kingdom
and France (12 studies). In addition, the United States of
America makes contributions with countries from several
continents, such as France (10 studies), Canada (9 studies),
China (8 studies) and India (7 studies).

Figure 2. Country collaboration map for publications related to COVID-19 and
neurological impact.

DISCUSSION

An increased production about Covid-19 and its
relationship with neurological disorders is observed within
the scientific community with a strong social collaboration
in the context of the pandemic. When analyzing Table 1, it
is prominent that the top 30 articles were all published in
2020. Since the new virus emerged at the end of 2019,
there was no relevance for scientific production until then.

The highest observed frequency of publications was
in the months of June and July, likely because it was the
period after the first major peak of the pandemic. The
global wave of contamination lessened for a few days and
again jumped to a higher peak. This period was inviting for
scientific production because of the extreme need to find
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not only treatment but also prevention of infection.

Furthermore, the most cited article from Table 1
was published in Wuhan, China, likely because it was the
cradle of the first contaminations. The exponential growth
in COVID-19 cases results from its high capacity for
infection, the lack of previous immunity of the populations
and the lack of vaccination or treatment for the virus3.

Rapid neuroinvasion of COVID-19 generates
symptoms relating to the central nervous system such as
dizziness, headache, impaired consciousness, acute
cerebrovascular disease, ataxia and convulsions,
manifestations of the peripheral nervous system such as
impairment of taste, impairment of smell, impairment of
vision and nervous pain and manifestations of skeletal
muscle injury. In patients with COVID-19 that present
neurological manifestations, physicians should suspect
SARS-CoV-2 infection as a differential diagnosis to avoid late
diagnosis or misdiagnosis and lose the chance to treat and
prevent neurological sequelae and even avoid further
transmission, according to Mao, Ling et al**’.

According to the publications listed in Table 1, the
highest symptomatic incidences were myalgia, headache,
anosmia, encephalitis, encephalopathies, epileptic seizures,
Guillan Barre syndrome. SARS-Cov-2 has been shown to be
neuroinvasive and penetrates the central nervous system
through the medulla, olfactory and the infection extends
through extraneuronal pathways and other regions of the
brain3.

According to graph 2, the countries with most
publications are the United States of America and the
United Kingdom, with 105 and 31 publications on COVID-19
and its neurological manifestations, respectively. These two
countries have esteemed research institutes that do
research on clinical observation of patients and their post-
infectious effects.

Figure 2 shows the geographical links between
scientific publications, which highlights the United States
and Europe as the main vectors for the propagation and
production of relevant information regarding COVID-19 and
its neurological impact. These countries have a strong
economy with high public spending on scientific production
related to these research topics.

There were 392 observed publications in the
bibliometric analysis for this study. The medical scientific
society, through various scientific productions, has had a
fundamental role in improving the well-being of patients
after a COVID-19 infection. In the case of this article the
focus is on the neurological effects, but there are many
other long-term effects to be investigated that will need
scientific support to provide reliable information for good
management of these patients.

CONCLUSION

This bibliometric analysis presented a detailed
survey of worldwide publications on the relationship

Covid-19: A Bibliometric Analysis

between SARS-CoV-2 and its neurological effects. Thus, it is
expected that this bibliometric survey will serve as a
manner of presenting the main topics of study within
neurology before COVID-19, in addition providing guidance
for future research.
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