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Abstract

Background: Coronavirus disease (COVID-19), caused by the severe acute respiratory syndrome coronavirus 2
strain, was first identified in late 2019 in China. The outcomes of patients affected by the virus can worsen,
developing acute respiratory failure and other serious complications, especially in older individuals and people with
obesity and comorbidities. Thus, obese patients tend to have a more severe course of COVID-19. Thus, this review
aims to synthesize the evidence in the literature that associates COVID-19 and the severity of clinical outcomes in
infected obese patients.

Methods: This protocol was designed following the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Protocols Statement. Scientific and gray literature will be systematically selected from PubMed/MEDLINE,
Latin American Literature in Health Sciences, Online Scientific Electronic Library, Scopus, ScienceDirect, Web of
Science, Embase, and Cochrane. The selection of articles will be limited to studies published in English, Portuguese,
and Spanish from December 2019 onwards. The main clinical outcomes will be clinical severity in obese patients
with COVID-19 as tachypnea (respiratory rate, = 30 breaths per minute), hypoxemia (oxygen saturation, < 93%), the
ratio of the partial pressure of arterial oxygen to fraction of inspired oxygen (< 300), lung infiltrate (> 50% of the
lung field involved within 24-48 h), diagnosis of the severe acute respiratory syndrome, need of invasive
mechanical ventilation, and mortality. Two reviewers will independently screen all citations, full-text articles, and
abstract data. Selection bias will be minimized by excluding studies published before December 2019. Conflicts will
be resolved through a third reviewer and consensus-building. Moreover, findings will be reported using narrative
synthesis and tabulation of the summaries.

Discussion: Given the need for early detection of the possible implications and treatment for patients with obesity
diagnosed with COVID-19, the scoping review will be useful to capture the state of the current literature, identify
the gaps, and make recommendations for future research for directing the conduct and optimization of therapies
in these patients by the multiprofessional teams.
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Background

Coronavirus disease 2019 (COVID-19), caused by the se-
vere acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) strain, was first identified in late 2019 in Wuhan,
China, in a group of patients with pneumonia due to an
unknown cause [1]. A greater number of countries were
affected in 2020, with increasing growth in the epi-
demiological curve of the disease. Consequently,
COVID-19 has been officially declared a pandemic by
the World Health Organization on March 11, 2020 [2].

The clinical manifestations of COVID-19 can be classi-
fied as asymptomatic and symptomatic, generally caus-
ing mild symptoms (e.g., fever, cough, sputum
production, shortness of breath, and headache). How-
ever, patients affected by the virus can worsen, develop-
ing respiratory failure and other serious complications,
especially in older individuals and people with obesity
and comorbidities [3-5].

Obesity is often associated with noncommunicable dis-
eases and conditions such as systemic arterial hyperten-
sion and cardiovascular disease [6]. Obese individuals
have an increased risk of hospitalization, severe illness,
and mortality, possibly associated with cardiovascular
comorbidities, chronic inflammatory status, and immune
response to infection [7]. The immune system is largely
related to the inflammation caused by adipose tissue,
resulting from obesity, and, therefore, its response is
often impaired when associated with obesity [8].

The contribution mechanism of obesity to COVID-
19 complications is not yet defined. However, several
causes can influence the problem because obese pa-
tients present harmful respiratory physiology, includ-
ing the reduction of the functional residual capacity,
as well as hypoxemia and ventilation and perfusion
abnormalities [9].

Some studies show that obese people infected with
COVID-19 have a high frequency of admission to the in-
tensive care unit and the need of using invasive mechan-
ical ventilation in addition to the association between
the highest mortality rates and body mass ratio [10, 11].
Thus, obese patients tend to have a more severe course
of COVID-19. Thus, this review aims to synthesize how
the literature associates COVID-19 with the severity of
the clinical outcomes in infected obese patients.

Methods

The six-stage Arksey and O’Malley framework [12] and
Levac et al. [13] will be considered to performing this
scoping review. Moreover, it is being reported following
the recommendations of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
Protocols statement [14] (see checklist in Supplementary
file 1). This review will be completed following the
methods outlined by the Joanna Briggs Institute’s
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Method Manual for Scoping Review [15] and the PRIS
MA Extension for Scoping Reviews (PRISMA-ScR) [16].
These types of reviews are useful for examining emer-
ging evidence when not yet clear and other more specific
issues that can be reliably posed and addressed [15].
This protocol was reviewed by the members of the re-
search team and has been registered on the Open Sci-
ence Framework (registration link: https://osf.io/xrkec).

Framework

The framework, proposed by Arksey and O’Malley [12]
and further developed by Levac et al. [13], details six dif-
ferent stages in the process of conducting a scoping re-
view: (1) identifying the research question, (2)
identifying relevant studies, (3) selecting the studies, (4)
charting the data, (5) reporting the results, and (6) ex-
pert consultation. Stage 6 is considered optional by the
authors [12] and will not be carried out in this scoping
review. We will also include the quality appraisal step to
assess the quality of the included studies as recom-
mended by Levac et al. [13].

Framework stage 1: identifying the research question
The research questions are as follows:

1. What is known from existing literature about the
clinical severity in obese patients diagnosed with
COVID-19?

2. What are the results related to serious or fatal
complications in obese patients with COVID-19?

3. What are the main comorbidities related to obese
patients who presented complications related to
COVID-19?

4. How does obesity influence the worsening of
respiratory parameters and the need for mechanical
ventilation in patients diagnosed with COVID-19?

Framework stage 2: identifying relevant studies

Auvailable studies in the scientific literature between De-
cember 2019 and onwards will be identified from
PubMed/MEDLINE, Latin American Literature in
Health Sciences, Online Scientific Electronic Library,
Scopus, ScienceDirect, Web of Science, Embase, and
Cochrane. For identification, research was conducted
with the MeSH and DeCS terms with the following de-
scriptors: (“covid-19” OR “covid-19 virus infection” OR
“SARS-CoV-2 infection” OR “COVID-19 virus disease”
OR “severe respiratory acute” OR “syndrome corona-
virus 2” OR “severe acute respiratory syndrome corona-
virus 27 OR “2019-nCoV” OR “SARS-CoV-2” OR
coronavirus) and (mortality or hospital mortality or hos-
pital) and comorbid* and obes*. The snowball sampling
method will be used for references. This sampling
method involves primary data sources, naming other
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potential primary data sources to be used in the research
[17].

Eligibility criteria Any evidence that met the Popula-
tion, Intervention, Comparison, Outcomes, Context, and
Study design (PICOCS) [18] criteria will be included in
this review:

Population:

e Obese patients (body mass index > 30 kg/m?), adults
and elderly, infected with COVID-19, and with or
without comorbidities.

Intervention:
e No restriction on interventions.
Comparison:

e DPatients with normal-weight. For articles that have a
descriptive observational design, no comparison is
necessary.

Outcomes:

e Articles that report the severity of clinical outcomes
in obese patients, with or without comorbidity, and
related to SARS-CoV-2 infection [19], such as tach-
ypnea (respiratory rate, > 30 breaths per minute),
hypoxemia (oxygen saturation, < 93%), the ratio of
the partial pressure of arterial oxygen to fraction of
inspired oxygen (< 300), and lung infiltrate (> 50% of
the lung field involved within 24—48 h). Moreover,
other clinical outcomes will be obesity, severe acute
respiratory syndrome diagnosis, and the need for in-
vasive mechanical ventilation and mortality.

Context:

e Articles published in English, Portuguese, and
Spanish will be included. Studies available in the
literature will be identified between December 2019
and onwards.

Study design:

e This review will consider the designs of
experimental studies, including randomized clinical
trials, nonrandomized clinical trials, expert opinion,
cohort study, and cross-sectional studies. In
addition, analytical observational studies will be con-
sidered, including prospective and retrospective co-
hort studies, case-control studies, and cross-
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sectional analytical studies. This research will also
consider descriptive observational study projects, in-
cluding case series, individual case reports, and de-
scriptive cross-sectional studies, for inclusion.
Furthermore, editorials, opinion articles, reviews,
systematic reviews, and gray literature will be con-
sidered for inclusion.

Exclusion criteria Articles or studies will be excluded if
full text cannot be obtained or if the language used was
not in English, Portuguese, and Spanish.

Framework stage 3: study selection

The titles, abstracts, and articles in full will be evaluated
by two independent reviewers. Three categories (yes, no,
and maybe) were used in the selection of the title, ab-
stract, and full text. The study will be selected for full-
text evaluation in case of doubts (category maybe). At
this stage, the divergences will be resolved by consensus
between the two reviewers. Moreover, two reviewers will
work independently to extract data, and the extracted
data will be charted into a Microsoft Excel form as
shown in Supplementary file 2. The review team will
have training on how to use Microsoft Excel before the
study begins to ensure the calibration of collection
methods. The full search of the data will proceed only
with x >75% agreement across the team. If the values
found were below the agreed value, the doubts will be
clarified and the training exercise will be repeated. Con-
sequently, conflicts will be resolved by a third reviewer.

A pilot of 20 studies will be carried out in this stage to
calibrate the collection method and the agreement level.
The research will be in accordance with the recommen-
dations of the Peer Review of Search Strategies 2015
guidelines [20] according to the following variables:
translation of the research question, Boolean operators
and proximity, subject titles (database-specific), word
text search, and limits and filters.

Selection bias will be minimized by excluding studies
published before December 2019. However, the cutoff
period was selected because the new coronavirus was
identified in late 2019.

Framework stage 4: charting the data

The reviewers are experts in electronic research, system-
atic review, and scoping review. The data extracted will
be discussed by the research team then summarized and
tabulated in themes that addressed the research ques-
tions. Selection divergences will be resolved through a
third reviewer and consensus-building. Moreover,
Cohen’s kappa statistics will be used to measure reliabil-
ity among evaluators. The information to be extracted is
available in Supplementary file 2.
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The reviewers will pilot the model on a sample of the
included studies (10% of the selected studies) to ensure
that the data extraction form is applied consistently. If
necessary, the form will be revised and adjusted accord-
ing to the course of the review process. The reviewers
will extract and plot the data for each article included
independently (two reviewers per article) based on the
data extraction model.

Framework stage 5: collating, summarizing, and reporting
the results

The study selection process will be summarized in a
flowchart adapted from the PRISMA statement [14].
The data from each paper (e.g., study characteristics,
participants, outcomes, findings, and limitations) will be
used to build evidence tables of an overall description of
the included studies.

The evaluation and characterization of the results will
make it possible to relate obesity and its characteristics
as an exponentially important factor in determining the
risk of severity and the associated clinical parameters in
patients with SARS-CoV-2. The data from the data col-
lection process will be quantitatively summarized using
a simple numerical count and qualitatively drawn on the
descriptive-analytical method using thematic analysis
and visual representations (including maps or diagrams).
The quantitative results will be presented in a table for-
mat, followed by a narrative section containing the main
theories collected from observational studies, interven-
tion, and expert opinion papers published on the pos-
sible causes of the clinical severity in obese patients
diagnosed with COVID-19.

Regarding the expert opinion articles, an evaluation of
the information available will be extracted after a group
discussion with the authors. The available literature will
be carried out to explain the phenomenon studied.
Moreover, a narrative account of the findings will be
presented, and the thematic content analysis will be
employed to extract the themes, which will be critically
examined concerning the study research question, the
aim of the study, literature, and gaps for future research
(see the data extraction of editorials and expert opinion
articles in Supplementary file 2). This will help to iden-
tify all relevant findings and themes to address the re-
search question.

Quality and critical appraisal

The quality of the articles will be assessed using the Na-
tional Heart, Lung, and Blood Institute instruments for
controlled intervention studies, systematic reviews and
meta-analyses, observational cohort and cross-sectional
studies, case-control studies, and case series studies [21]
(Supplementary file 3). Regardless of quality score, pa-
pers will be included in the final review and analyses but
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descriptively summarized according to the risk of bias.
Corresponding authors will be contacted if insufficient
details exist to confidently assess the risk of bias in indi-
vidual studies.

For the expert opinion articles, the critical appraisal
will be independently conducted by two members of the
research team to identify potential bias, strengths, and
limitations of included studies.

Statistical analysis
The Statistical Package for the Social Sciences, version
17.0 will be used to calculate the kappa index to verify
agreement in the selection of studies included among
the authors, reducing the chance of a study loss and the
possibility of bias.

Dissemination

This project is part of a research program on COVID-19
and obesity. The results will serve as a basis for the de-
velopment of treatment strategies for obese patients di-
agnosed with COVID-19. The idea of this review came
through the Nutrition and Obesity research group at the
University Hospital of the Federal University of Sergipe.
The results of the review will be shared through peer-
reviewed publications, presentations, workshops, and
educational institutions.

Discussion

The scoping review seeks to synthesize the research
evidence by mapping the existing literature in a field
of interest in terms of volume, nature, and character-
istics of primary research. Furthermore, they are usu-
ally carried out to examine the extent, scope, and
nature of the activity. This type of research shares
several processes like systematic reviews because they
use rigorous and transparent methods to comprehen-
sively identify and analyze all literature related to a
research question [14, 15].

According to the Centers for Disease Control and Pre-
vention, obesity is associated with impaired immune
function, disease severity, and the risk of mortality from
COVID-19 [22]. The underlying metabolic and inflam-
matory factors of individuals with obesity also play a
considerable role in the manifestation of serious lung
diseases. Susceptibility to acute respiratory distress syn-
drome, the leading cause of COVID-19 mortality, is sig-
nificantly greater among obese individuals [23].

This research will synthesize evidence from the avail-
able studies related to obesity and COVID-19 severity.
Therefore, given the need for early detection of possible
implications and treatment for patients with obesity, the
evidence will be useful for the conduction of direction
and optimization of therapies in these patients by multi-
professional teams, given the high frequency of intensive
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care and high risk of mortality in these patients, to im-
prove therapeutic interventions and reduce unfavorable
outcomes.

Limitations

The search for studies will be performed in certain data-
bases, which may restrict the inclusion of articles that
are not in the selected databases. In addition, a language
limitation exists because the search for manuscripts will
be done in three languages (Portuguese, English, and
Spanish), which restricts selection and findings.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/513643-021-01603-x.
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