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ABSTRACT

Introduction: COVID-19, caused by SARS-CoV-2, resulted in more than 7 million deaths globally
and more than 700 thousand in Brazil, with variable clinical manifestations according to the patients'
immune response. The dysregulation of the immune response, often associated with the "cytokine
storm", contributes to the severity of the disease, especially in obese individuals. Objective: To
identify scientific evidence on the immune response of individuals with obesity after re-exposure to
SARS-CoV-2 antigens. Method: This is a scope review protocol, which will be conducted according
to the guidelines of the Joanna Briggs Institute (JBI) and Preferred Reporting ltems for Systematic
reviews and Meta-Analyzes extension for Scoping Reviews (PRISMA-ScR). The information bases
that will be used: Medline via (PubMed), Embase (Excerpta Medica Database - Elsevier), Web of
Science, Scopus (Elsevier) and Latin American and Caribbean Health Sciences Literature (LILACS)
via Virtual Health Library (BVS), ProQuest (global database of dissertations and theses), Catalog of
theses and dissertations and Brazilian digital library of theses and dissertations (BDTD), using the
descriptors in health. Articles will be exported to the reference manager Rayyan QCRI, where two
independent reviewers will carry out screening, identification and evaluation of studies. In case of
disagreement, a third reviewer will be consulted, as recommended by the JBI. It will include original
studies available in full and free of charge, in any language and without time cut, that answer the
guiding question. Duplicate articles will be deleted. Results will be presented according to PRISMA-
ScR guidelines. The protocol was registered in the Open Science Framework (OSF).

Keywords: Immunological Response; Obesity; Covid-19; Reexposure to SARS-CoV-2.

RESUMEN

Introduccion: La COVID-19, causada por el SARS-CoV-2, resultd en mas de 7 millones de muertes
globalmente y mas de 700 mil en Brasil, con manifestaciones clinicas variables segun la respuesta
inmunolégica de los pacientes. La desregulacién de la respuesta inmune, a menudo asociada con la
"tormenta de citocinas”, contribuye a la gravedad de la enfermedad, especialmente en individuos
obesos. Objetivo: Identificar evidencia cientifica sobre la respuesta inmune de individuos obesos tras
la reexposicion a antigenos del SARS-CoV-2. Método: Se trata de un protocolo de revision del
alcance, que serd conducido segun las directrices del Joanna Briggs Institute (JBI) y Preferred
Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-
ScR). Las bases de informacion que seran utilizadas: Medline via (PubMed), Embase (Excerpta
Medica Database - Elsevier), Web of Science, Scopus (Elsevier) y Literatura Latinoamericana y del
Caribe en Ciencias de la Salud (LILACS) via Biblioteca Virtual en Salud (BVS), ProQuest (banco
global de disertaciones y tesis), Catalogo de tesis y disertaciones y Biblioteca digital brasilefia de tesis
y disertaciones (BDTD), utilizando los descriptores en salud. Los articulos seran exportados al gestor
de referencias Rayyan QCRI, donde dos revisores independientes llevardn a cabo la seleccion,
identificacion y evaluacion de los estudios. En caso de discrepancia, se consultard a un tercer revisor,
como recomienda el JBI. Se incluirdn estudios originales disponibles en su totalidad y de acceso
gratuito, en cualquier idioma y sin recorte temporal, que respondan a la pregunta orientadora.
Articulos duplicados seran excluidos. Los resultados se presentaran segun las directrices de PRISMA-
ScR. El protocolo fue registrado en el Marco de Ciencia Abierta (OSF).

Palabras clave: Respuesta Inmunoldgica; Obesidad; Covid-19; Reexposicion al SARS-CoV-2.

RESUMO

Introdugdo: A Covid-19, causada pelo SARS-CoV-2, resultou em mais de 7 milhdes de mortes
globalmente e mais de 700 mil no Brasil, com manifestacGes clinicas variaveis conforme a resposta
imunolégica dos pacientes. A desregulacdo da resposta imune, frequentemente associada a
"tempestade de citocinas”, contribui para a gravidade da doenca, especialmente em individuos com
obesidade. Obijetivo: Identificar evidéncias cientificas sobre a resposta imune de individuos com
obesidade ap6s reexposicdo a antigenos do SARS-CoV-2. Método: Trata-se de um protocolo de
revisdo do escopo, que sera conduzido conforme as diretrizes do Joanna Briggs Institute (JBI) e
Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR). As bases de informacdo que serdo utilizadas: Medline via (PubMed), Embase
(Excerpta Medica Database - Elsevier), Web of Science, Scopus (Elsevier) e Literatura Latino-
Americana e do Caribe em Ciéncias da Saude (LILACS) via Biblioteca Virtual em Sadde (BVS),
ProQuest (banco global de dissertacdes e teses), Catalogo de teses e dissertagdes e Biblioteca digital
brasileira de teses e dissertagdes (BDTD), utilizando os descritores em saide. Os artigos serdo
exportados para o gerenciador de referéncias Rayyan QCRI, onde dois revisores independentes
realizardo triagem, identificacdo e avaliagdo dos estudos. Em caso de divergéncia, um terceiro revisor
sera consultado, conforme preconiza o JBI. Serdo incluidos estudos originais disponiveis na integra e
de acesso gratuito, em qualquer idioma e sem recorte temporal, que respondam a questdo norteadora.
Artigos duplicados serdo excluidos. Os resultados serdo apresentados conforme orientagdes do
PRISMA-ScR. O protocolo foi registrado na Open Science Framework (OSF).

Palavras-chave: Resposta Imunolégica; Obesidade; Covid-19; Reexposicéo ao SARS-CoV-2.
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SCOPING REVIEW PROTOCOL

INTRODUCTION

Covid-19 is a disease caused by the
SARS-VOC-2 virus and, according to the World
Health Organization, there have been more than
7 million deaths worldwide since the beginning
of the pandemic®. In Brazil, the total number of
deaths exceeded 700,000 cumulative cases®.

The severity of COVID-19 is divided into
three main stages: critical, which involves acute
respiratory distress syndrome (ARDS), sepsis or
septic shock, requiring life support such as
mechanical ventilation or vasopressure therapy;
severe, characterized by oxygen saturation below
90%, severe pneumonia or signs of respiratory
difficulty, including the use of accessory muscles
and a breathing rate above 30 per minute; and
not severe, with no signs of severity or critical
case criteria®.

The immune response plays a crucial role
in defense against SARS-CoV-2 and is closely
associated with the severity of the infection. In
certain cases, the immune response to SARS-
CoV-2 may become unregulated and excessive.
This process results in an exacerbated production
of pro-inflammatory cytokines, such as
Interleukin 6 (IL-6) and Interferon y (IFNy),
characterizing the cytokine storm®.

This intense inflammatory phenomenon
compromises the homeostasis of the organism
and can lead to significant tissue damage,
particularly in the lungs, where destruction of
alveolar tissue and impairment of gas exchange
occurs. The cytokine storm is associated with the
development of severe complications, such as

acute respiratory distress syndrome (ARDS) and
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multiple  organ  failure.  The  immune
dysregulation observed in these cases is one of
the main determinants of Covid-19 severity®),

In addition, the severity of COVID-19
and the deregulation of the immune response are
especially related to populations at risk, such as
obese individuals. Obesity is a multifactorial
chronic condition characterized by excessive
accumulation of body fat and classified as a
public health problem®).

The clinical diagnosis of obesity is based
on the estimation of body mass index (BMI)
which is calculated by the formula: BMI =
weight/height 2 (kg/m2). In this sense, the
nutritional status can be classified into:
Overweight when BMI is between 25.00 —
29.99; Obesity grade | with BMI between 30.00
— 34.99. Obesity grade Il when BMI between
35.00 — 39.99; and Obesity grade Il when the
BMI is greater than 40.00(".

The degree of obesity is proportional to
the damage caused to the organism and, among
these compromises, the Immune System suffers
relevant impacts, occurring dysregulation of
responses. This fact seems to be associated with
a close interaction with adipose tissue, since this
tissue houses several innate and adaptive
immune cells and the adipocytes secrete various
signaling molecules, including adipokines®.

The adipokines are signaling molecules
produced by adipocytes, among them, leptin has
an important role in stimulating pro-
inflammatory ~ processes,  promoting  the
production of cytokines such as IL-6, IL-12, IL-

18 and TNFa. On the other hand, there are
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adipokines that may have an anti-inflammatory
role, such as adiponectin, however, their roles
are not fully elucidated®,

The impairment of immune function by
obesity, therefore, may lead to a less efficient
immune response and affect the severity of
diseases such as Covid-19. In this context,
overweight appears as a determining factor for
the severity of infection and has a direct impact
on the immune response, which reinforces the
vulnerability of this population mainly in more
severe stages of the disease® 19,

Based on this analysis, this work is
justified by the need to deepen the understanding
of immunological mechanisms in obese
individuals infected with SARS-CoV-2. Whereas
COVID-19 has become an endemic condition,
and still represents a risk for the vulnerable
population and given the understanding of how
this condition affects the immune response being
crucial to prevent serious complications and
guide management strategies that can minimize
impacts on public health and reduce associated
mortality, The following question arises: what is
the scientific evidence available in the literature
about the immune response in obese individuals
reexposed to SARS-CoV-2 antigen? Therefore,
the scope review guided by this protocol will aim
to: Know the immune response of overweight
and obese individuals after reexposure to SARS-

CoV-2 antigens.

IN DERME

METHOD

This is a scoping review protocol, which
will be carried out in accordance with the JBI
recommendations and the Preferred Reporting
Items for Systematic reviews and Meta-Analyzes
extension for Scoping Reviews (PRISMA-
ScR)*? The protocol was registered in the Open
Science Framework (OSF registries - DOI
10.17605/0OSF.10/JZ3GD) and is described
according to the items in the Template for
Scoping Review Protocols™®.

The guiding question of the review was
formulated based on the strategy that takes into
account the population, the concept and the
context of the object of study, following the
acronym PCC, being P = Population (Adults
with obesity), C = Concept (Immunological
Response) and C = Context (Exposure to SARS-
CoV-2 antigen). Thus, the following question
was asked: What scientific evidence is available
in the literature about the immune response in
obese individuals reexposed to SARS-CoV-2
antigen?

The descriptors were identified through
the lists available in the Health Sciences
Descriptors (DeCS) and Medical Subject
Headings (MeSH). The following search

strategies will be used:

Chart 1 — Search Strategy Test. Jodo Pessoa, Paraiba, Brazil, 2025.

Databases Search strategy

Medline
PUBMED

through | ("Immunity"[MeSH Terms] OR "immune response*"[Title/Abstract] OR
"immune process*"[Title/Abstract]) AND ("covid 19"[MeSH Terms] OR
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"covid 19"[Title/Abstract] OR "covid 19 pandemic*"[Title/Abstract] OR
"sars cov 2 infection*"[Title/Abstractf OR "Coronavirus Disease
2019"[Title/Abstract] OR "Coronavirus Disease-19"[Title/Abstract] OR
"covid 19 wvirus disease*"[Title/Abstractf OR "covid 19 virus
infection*"[Title/Abstract]) AND "Obesity"[MeSH Terms]

Embase

(immunity'/exp  OR  'immune response*ti,abkw OR  'immune
process*"ti,ab,kw) AND (‘covid 19:ti,abkw OR ‘covid 19
pandemic*"ti,ab,kw OR 'sars cov 2 infection*"ti,ab,kw OR ‘coronavirus
disease 2019':ti,ab,kw OR 'coronavirus disease-19':ti,ab,kw OR ‘covid 19
virus disease*"ti,ab,kw OR ‘covid 19 virus infection*"ti,ab,kw) AND
‘obesity'/exp

Web of Science

TS=("Immunity” OR "Immune Response*" OR "Immune Process*") AND
TS=("Obesity") AND TS=("COVID-19" OR "COVID 19" OR "COVID-
19 Pandemic*" OR "SARS-CoV-2 Infection*" OR "Coronavirus Disease
2019" OR "Coronavirus Disease-19" OR "COVID-19 Virus Disease*" OR
"COVID-19 Virus Infection*")

SCOPUS

TITLE-ABS-KEY ( "Immunity"” OR "Immune Response*" OR "Immune
Process*" ) AND TITLE-ABS-KEY ( "Obesity" ) AND TITLE-ABS-KEY
("COVID-19" OR "COVID 19" OR "COVID-19 Pandemic*" OR "SARS-
CoV-2 Infection*" OR "Coronavirus Disease 2019" OR "Coronavirus
Disease-19" OR "COVID-19 Virus Disease*" OR "COVID-19 Virus
Infection*" )

LILACS
BVS

through

("Immunity” OR "Imunidade” OR "Inmunidad”) AND ("Obesity" OR
"Obesidade” OR "Obesidad") AND ("COVID-19" OR "Doenga por
Coronavirus 2019" OR "Infeccdo pelo SARS-CoV-2" OR "Pandemia
COVID-19" OR "Doenga por Novo Coronavirus de 2019")

ProQuest

TS=("Immunity" OR "Immune Response*" OR "Immune Process*") AND
TS=("Obesity") AND TS=("COVID-19" OR "COVID 19" OR "COVID-
19 Pandemic*" OR "SARS-CoV-2 Infection*" OR "Coronavirus Disease
2019" OR "Coronavirus Disease-19" OR "COVID-19 Virus Disease*" OR
"COVID-19 Virus Infection*")

Catalog of theses
and dissertations

(Imunidade OR Resposta Imunoldgica OR Processo Imunoldgico) AND
Obesidade AND COVID-19

Brazilian  Digital
Library of Theses
and  Dissertations
(BDTD)

(Imunidade OR Resposta Imunoldgica OR Processo Imunoldgico) AND
Obesidade AND COVID-19

Source: Created by the authors, 2024.

Articles found

in databases will be
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among these reviewers that whenever the title

exported to the reference manager Rayyan
QCRI, widely used in scope reviews®. After
export, two independent reviewers (first and last
author) will eliminate duplicates and read the
titles and abstracts to decide on inclusion or
exclusion in the sample. At the end, they will

compare their results. It will be established

and summary of the studies are not enlightening
about the contemplation of the subject, it should
be included for the next phase of the research,
which will be read in full for decision on
inclusion or exclusion in the sample.

It should be noted that the process will be

conducted blindly, as provided by the tool itself,
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to avoid decision biases. The pre-selected
articles will be fully analyzed by the same two
authors, and in case of disagreement, a third
author will be consulted, acting as arbitrator.
This third author has previous experience in the
subject and will be responsible for reviewing
points of divergence and issuing the final
opinion, ensuring methodological consistency
and reliability of the selection process.

After the selection of relevant articles, a
data collection form will be built in Microsoft
Excel version 2015, which will be filled with
data from each article of the final sample of the
study. This form will include information on
article title, country, year of publication, study
objectives, study type, participants

characteristics and immune response
characteristics.

The information relevant to the objective
will be extracted using an electronic spreadsheet
that includes the variables author/ year, title,
database and information relevant to the theme.
The results will be presented in tables and tables.
The selection process of articles will be detailed
by means of the PRISMA-ScR flow chart®®)

The results of this scoping review are
expected to allow to map and synthesize, in a
comprehensive way, the available evidence on
the immune response of overweight and obese
individuals after exposure to SARS-CoV-2
antigen. The identification and analysis of the
immunological characteristics of this population
could provide fundamental subsidies for the
understanding of the immunological

vulnerabilities associated with overweight,

IN DERME

contributing to the design of more effective
preventive and therapeutic strategies against
Covid-19 and future viral threats with a similar
profile.

In addition, the findings may support
public health policies aimed at protecting risk
groups, especially in contexts of endemic disease
transition, and will provide theoretical and
practical support for the conduct of new clinical
and laboratory studies. Thus, this review will not
only fill relevant gaps in the current scientific
literature, but may also positively influence
clinical care, protocol formulation and public
health planning in the face of epidemics or
pandemics involving exacerbated inflammatory

response.
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