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Abstract

Background: The long-term effects of mild COVID-19 on physical, cognitive, and mental health are not yet well understood.

Objective: The purpose of this paper is to describe the protocol for the ongoing “Post-COVID Brazil” study 2, which aims
to evaluate the factors associated with health-related quality of life and long-term cardiovascular and non-cardiovascular
outcomes one year after a mild episode of symptomatic COVID-19.

Methods: The “Post-COVID Brazil” study 2 is a prospective multicenter study that plans to enroll 1047 patients (NCT05197647).
Centralized, structured telephone interviews are conducted at 1, 3, 6, 9, and 12 months after COVID-19 diagnosis. The primary
outcome is the health-related quality-of-life utility score, assessed using the EuroQol-5D-3L (EQ-5D-3L) questionnaire at 12
months. Secondary endpoints include the EQ-5D-3L at 3, 6, and 9 months, as well as all-cause mortality, major cardiovascular
events, hospitalization, return to work or education, persistent symptoms, new disabilities in instrumental activities of daily
living, cognitive impairment, anxiety, depression, and post-traumatic stress symptoms at 3, 6, 9, and 12 months after SARS-
CoV-2 infection. A p-value < 0.05 will be considered statistically significant for all analyses.

Results: The primary endpoint will be presented as the overall frequency of the EQ-5D-3L domains 12 months after SARS-
CoV-2 infection. Main analysis will explore the association of independent variables with the study outcomes.

Conclusion: The “Post-COVID Brazil” study 2 aims to clarify the impact of long COVID on the quality of life and cardiovascular
and non-cardiovascular outcomes of Brazilian patients who have had mild COVID-19.
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Introduction

SARS-CoV-2, the coronavirus that is the causative agent of
COVID-19, has infected over 540 million people worldwide,
resulting in more than six million deaths."? In Brazil, more than
34 million COVID-19 cases were reported in November 2022,

with most cases treated as outpatients.'** Persistent symptoms
following initial SARS-CoV-2 infection have been referred to as
post-acute COVID-19 syndrome.” It is worth noting that most
patients with this syndrome do not have a history of severe
disease or hospitalization.*® In fact, a study showed that post-
COVID-19 symptoms were common, with 93% of the study
patients (n=292) failing to return to their baseline state of
health even after two to three weeks of a positive SARS-CoV-2
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test.” The most commonly reported symptoms were fatigue,
dyspnea, cough, joint pain, difficulty concentrating, memory
loss, anxiety, and depression.®® Persistence of symptoms six
months after the initial infection was associated with the
number of comorbidities and symptom burden during the
acute phase of COVID-19." The World Health Organization
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COVID-19: The Post-COVID Brazil Study 2 Protocol
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Post-COVID Brazil study 2 design.

(WHO) has recently defined long-COVID syndrome as
symptoms that persist or develop within three months of
infection,” provided that the symptoms are present for at
least two months and cannot be explained by other causes.

Cardiovascular events have been reported during the acute
phase of COVID-19, but recent data suggest that heart failure,
atrial fibrillation, pericarditis, and other cardiac conditions
may occur up to 30 days after the acute infection."'? Studies
have shown that at least 50% of patients were referred
to outpatient clinics due to long COVID dyspnea, while
84% reported at least one cardiopulmonary symptom.'?
Furthermore, the incidence of heart failure has increased by
almost two-fold among patients with previous COVID-19
within nine months of the acute infection." Post-COVID-19
endothelial dysfunction, assessed by flow-mediated dilation,
has also been observed in these patients, which may contribute
to atherosclerosis.’*'> Additionally, patients with chronic
cardiovascular conditions are at risk of decompensation up
to 30 days after the acute infection.’ Studies have shown
that troponin elevation during the acute phase of COVID-19
is associated with major long-term cardiovascular outcomes,
underscoring the myocardial injury caused by SARS-CoV-2."

Studies on post-COVID-19 symptom persistence have
primarily included patients with moderate-to-severe clinical
presentation, those requiring hospitalization, or older patients
with comorbidities.'®' However, the frequency of long-term
symptoms and the impact of COVID-19 on quality of life in
younger patients with mild clinical presentation are still poorly
understood. This is a protocol of the Post-COVID Brazil study 2
that sought to evaluate the factors associated with health-
related quality of life (HRQOL) one year after mild SARS-
CoV-2 infection. The secondary objectives are to evaluate
HRQOL at three, six, and nine months, as well as all-cause

mortality, cardiovascular events, rehospitalization, return to
work or education, persistent symptoms, new disabilities in
instrumental activities of daily living, cognitive impairment,
and anxiety, depression, and post-traumatic stress symptoms
at 3, 6, 9, and 12 months after mild SARS-CoV-2 infection.

Methods

The post-COVID Brazil study 2 is designed as a prospective
multicenter study of patients who have had COVID-19 with
mild symptoms and are being treated as outpatients. Centers
across most regions of Brazil (as shown in Figure 1) that have
the capacity to manage patients with COVID-19 have been
selected. The requirements for center selection are outlined in
Table 1. Patients are enrolled in person during clinical evaluation
or by telephone after visiting the healthcare facility. Follow-up
is entirely conducted through centralized, structured telephone
interviews that are performed by a team of trained researchers at
one, three, six, nine, and 12 months after COVID-19 diagnosis.
The study design is illustrated in the central illustration. The
study protocol has been registered on ClinicalTrials.gov
(NCT05197647) prior to the recruitment of the first participant.
The study has been approved by the Institutional Ethics
Committee (approval number, 54665321.6.1001.5330) and
meets the Brazilian National Health Council Resolution 466/12.
Written or electronic informed consent is obtained from each
participant at the time of enrollment.

Patient eligibility

Patients aged 18 years or older with clinical symptoms
consistent with SARS-CoV-2 infection and a positive COVID-19
RT-PCR or antigen test are eligible for participation. Patients with
an underlying illness and a life expectancy of less than three
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Figure 1 - Number of included centers by federal states in Brazil.

Table 1 - Requirements for center selection

Referral health center for evaluation of COVID-19 cases as an emergency
room, health centers or telehealth

COVID-19 RT-PCR test or antigen test available;
Compliance with the study protocol;
Written consent to participate in the study;

Study approval by the local research ethics committee and ethical authorities.

Table 2 - Inclusion and exclusion criteria of the post-COVID
Brazil study 2

Inclusion criteria
> 18 years of age

RT-PCR test positive for SARS-CoV-2 with nasopharyngeal swab or
antigen test positive for SARS-CoV-2 with nasopharyngeal swab

At least one of the following symptoms:
Fever (>38 °C), cough, sneezing, dyspnea, loss or impairment of
the sense of smell (anosmia) or taste (ageusia), coryza, sore throat,
headache, myalgia, joint pain, and diarrhea

Outpatient evaluation for SARS-CoV-2 infection without need for
hospitalization

Exclusion criteria Rationale

The first follow-up interview
will be held 3 months after the
COVID-19 diagnosis.

Life expectancy <3 months due to
underlying comorbidity

The telephone interview
requires patients to
communicate with the
interviewer and to understand
and answer the questions.
Patients unable to do so would
require a family member.

Absence of familial support
in a patient with language/
communication impairment
(aphasia, cognitive deficit,
non-Portuguese speaker)

All questionnaires will be
administered via telephone
interview.

No telephone available for contact

The inclusion of participants
without consent would result in
ethical issues.

Withdrawal of consent

Participants previously included in
the study

Double entry in the study would
lead to selection bias.

months, as determined by clinical judgement, patients without
family support, who have communication impairment (aphasia,
cognitive deficit, non-Portuguese speaker), patients without a
telephone, patients who have withdrawn their consent, and
those previously included in the study are excluded. The
eligibility criteria for the study are summarized in Table 2.

Outcomes

Primary outcome

The primary endpoint of the study is the HRQOL utility
score, measured using the EuroQol 5-dimension 3-level
(EQ-5D-3L) questionnaire at one year after the COVID-19
diagnosis.?® The EQ-5D-3L questionnaire consists of a
descriptive system comprising five dimensions that describe
the patient’s HRQOL: mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression. Each dimension has three
levels of severity: no problems, some problems, and extreme
problems. In the Brazilian population, the utility score derived
from the descriptive system ranges from -0.176 (representing
the worst health state, with severe problems in all dimensions)
to 1 (indicating the best health state, with no problems at
all).?2! The estimated minimal clinically important difference
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for the EQ-5D-3L is 0.03, and the mean value in the Brazilian
population is 0.82.% Patients who die during the follow-up
period will receive a score of zero in the remaining assessments
after the event to ensure that the impact of death on quality
of life is adequately reflected in the analysis.

Secondary outcomes

Secondary outcomes include multiple parameters
assessed at various time points after SARS-CoV-2 infection.
These include the EQ-5D-3L utility score at one, three,
six, and nine months after infection, all-cause mortality,
major cardiovascular events (cardiovascular death, non-
fatal acute myocardial infarction, and non-fatal stroke,
evaluated individually and combined), hospitalization, and
persistent COVID-19 symptoms (e.g., dyspnea, cough,
fatigue, muscle weakness, chest pain, joint pain, smell or
taste impairment, hair loss, difficulty concentrating, and sleep
disorders). Additionally, cognitive impairment is assessed
using the Telephone Interview for Cogpnitive Status-modified
(TICS-m),?** anxiety and depression symptoms are estimated
by the Hospital Anxiety and Depression Scale (HADS),?2
and post-traumatic stress disorder is evaluated using the
Impact of Event Scale-6 (IES-6) at three, six, nine, and 12
months.?”2% Functional physical status is assessed using the
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modified Barthel index,? and new disabilities in instrumental
activities of daily living are evaluated using the Lawton & Brody
instrumental activities of daily living scale, which assesses any
impairment in domains such as telephone use, transportation,
shopping, responsibility for own medications, and ability
to handle finances.***' Secondary outcomes also include
return to work or education, and symptomatic SARS-CoV-2
reinfection (defined as the recurrence of COVID-19-like
symptoms and infection confirmed by an RT-PCR or antigen
test positive for SARS-CoV-2 more than 90 days after primary
infection), assessed at 3, 6, 9, and 12 months after SARS-CoV-2
infection and reported as frequency and incidence.

Associated factors or prognostic variables

The study will evaluate five sets of variables for potential
prognostic associations. The first set includes demographic
variables such as age, sex, education, and mean family income.
The second set includes comorbidities such as cardiac diseases
(e.g., angina, acute myocardial infarction, and heart failure),
cerebrovascular diseases (e.g., stroke and transient ischemic
attack), dementia, peripheral vascular disease, chronic obstructive
pulmonary disease, diabetes, connective tissue disease, hepatic
disease, chronic kidney disease, solid tumors, leukemia,
lymphoma, myeloma, AIDS, solid organ transplant recipients,
bone marrow transplant, pulmonary artery hypertension,
immunosuppressive therapy, and mood disorders, among others.
The Charlson Comorbidity Index will be calculated for this set
of variables. The third set of variables is COVID-19 vaccination
status. The fourth set evaluates the severity of COVID-19 at initial
presentation according to the WHO classification, which includes
non-hospitalized patients with and without functional impairment.
The fifth set evaluates complementary laboratory and imaging tests
at disease presentation, including C-reactive protein, D-dimers,
troponin, brain natriuretic peptide, lymphocyte count, chest
computed tomography, and chest X-ray.

Follow-up

The follow-up period begins on the day the participant
signs the consent form (reference date for the interviews).
The Hospital Moinhos de Vento research team members, who
are trained to collect data and conduct follow-up telephone
calls, contact all participants at 1, 3, 6, 9, and 12 months
after the initial follow-up. All calls are made within a 15-day
period range of the expected call date and are recorded in an
electronic database. A loss to telephone follow-up is defined
as no contact after 10 consecutive attempts on different days
and change of phone number. Loss to follow-up will also occur
if there is a connection problem on two consecutive occasions
or if there is a typo in the telephone number that cannot be
resolved. During the interview, enrolled individuals are asked
questions from a structured questionnaire that address their
vital status, hospitalization history, return to work or education,
the EQ-5D-3L questionnaire, symptom persistence, and all
the previously mentioned outcomes. A family member or legal
representative may answer all questions except those relating
to HADS, IES-6, and TICS-m. Data on the EQ-5D-3L, visual
analog scale, and Lawton and Brody scale from one month
before the COVID-19 diagnosis, are collected retrospectively
during the follow-up telephone calls. If information is missing

regarding all-cause mortality, major cardiovascular events
(cardiovascular death, non-fatal acute myocardial infarction,
and non-fatal stroke), hospitalization within 12 months of study
entry, or return to work or education, it may be evaluated
retrospectively during any subsequent telephone call.

Data quality procedures

Online standardized case report forms, available for
smartphones, tablets, and personal computers, are used for
data recording. Online data collection and management have
several benefits including standardization, reliability, and
data safety. All data are stored and managed with REDCap
(Research Electronic Data Capture — https://www.redcapbrasil.
com.br).?? The principal investigator assigns each investigator
a unique non-transferable username and password to access
the study platform. Specific permissions within the study
platform are required.

Data quality and safety

To ensure data quality and safety, the following procedures
are followed:*3* 1. All research staff undergo a training
session on good clinical practices, study procedures, and data
collection; 2. All investigators have access to the coordinating
center to resolve any study issues; 3. All data management
complies with the Brazilian General Data Protection
Regulation (Law No. 13709 of August 14, 2018);* 4. Database
access is protected by a unique non-transferable username
and password given to each study participant; 5. The dataset
is automatically backed up every 24 hours. Data extraction
for statistical analysis is performed with data anonymization,
allowing for data consistency checking and remote monitoring
of procedures; 6. The principal investigator periodically checks
for data inconsistency. In case of errors, the investigators are
notified and requested to correct the data entry; 7. Telephone
calls are recorded and audited for data consistency. The audio
files are stored with data anonymization on a server similar
to that for clinical data. Access to audio files is granted by a
unique username and password; 8. The coordinating center
reviews detailed reports on patient screening, inclusion
criteria, follow-up, data consistency, and data completeness
monthly and takes immediate actions to resolve any issues;
and 9. Statistical procedures are run throughout the study to
identify potential data fraud.

Sample size

An estimated sample size of 906 non-hospitalized patients
with COVID-19 is needed to conduct a multiple linear
regression with five predictors and a cross-correlation of
0.25 according to the PEAR method.** Accounting for a 10%
rate of lost to follow-up or withdrawal of consent, the final
sample will include 997 participants. Given an anticipated
hospitalization rate of 2-5% within 21 days, the sample size
will be increased to 1047 participants for the primary analysis
of non-hospitalized patients.

Statistical analysis

Statistical analysis will be conducted once all data have
been obtained, the dataset has been cleaned and locked,

Arq Bras Cardiol. 2023; 120(9):e20220835
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and the protocol has been submitted for publication. Firstly,
a descriptive evaluation of the data will be conducted.
Categorical variables will be presented as absolute and
relative frequencies. Continuous variables will initially
be assessed for data distribution using the Shapiro-Wilk
test and visual inspection of the variables’ histograms.
Continuous variables will be presented as either mean and
standard deviation or median and interquartile ranges. The
association between study outcomes and independent
variables will be analyzed using Generalized Estimating
Equations (GEE), both univariate and multivariate. Both
unadjusted and adjusted values, along with 95% confidence
intervals and p-values for each estimate, will be presented.
Exploratory analyses will be performed with subgroup
analyses on the outcomes. For continuous variables, either
t-tests or Wilcoxon tests will be used depending on the
data distribution, and for categorical variables, the chi-
square test will be employed. Regression models will also
be conducted depending on the type of the outcome of
interest. A significance level of 0.05 and a 95% confidence
interval will be considered for all statistical analyses.

The coordinating center will contact local investigators
to correct inconsistent or missing data. If the data are still
missing, no imputation will be performed for baseline data.
Missing EQ-5D-3L assessments will be imputed using the last
observation carried forward, except for deceased patients,
who will receive a score of zero over the follow-up after the
event. Missing values for the modified Barthel index, HADS,
and IES-6 will be replaced by the mean of the answered
items in the same subscale, if at least half of that subscale has
been answered. Statistical analyses will be performed using
R version 4.2.2 (R Foundation for Statistical Computing).

Ethics and dissemination

Ethical approval and consent procedures

The study meets to the guidelines outlined in the Brazilian
National Health Council Resolution 466 of December 12,
2012, the International Council for Harmonization guideline
E6 addendum on good clinical practice (2nd revision), and the
Brazilian General Data Protection Regulation (Law No. 13709 of
August 14, 2018).3° The study was started only after approval of
the protocol by the ethics committees of the institutions. Written
or electronic informed consent is obtained from each eligible
participant at the time of enrollment, and the language used
is clear and inclusive, providing information on the objectives,
methodology, data collection, and registration process of the
study, in accordance with the Brazilian National Health Council
Resolution 466/2012.

The local investigator reads the consent form to the screened
participants or their legal representative, explaining the potential
risks and benefits of the study. All participants are volunteers
and can withdraw their consent at any time with no impact on
their care. The investigator also informs the participants that their
identification registry will be recorded and can be accessed by
local health surveillance authorities and the coordinating center,
without violating participants’ confidentiality. The consent
form is registered with the current date and signed by both the
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participant or legal representative and the investigator only after
the study procedures have been clarified and before any study
protocol has been applied. One copy of the signed consent form
is retained by the participant, and the other by the investigator.

According to the Circular Letter No. 2/2021 of the Brazilian
National Research Ethics Committee, linked to the Brazilian
Ministry of Health, issued on February 24, 2021, which provides
for instructions on performing research and ethics committee
activities in virtual environments during the COVID-19
pandemic, a digital signature can be accepted in centers where
patients are followed up remotely or when the patients or their
legal representative are unable to come to the center to consent.
Regardless of the consent format, the investigator is responsible
for holding proof of consent.

Dissemination

The investigators plan to present the study findings
at medical meetings and conferences and to prepare a
manuscript for publication in a peer-reviewed medical
journal. The study’s steering committee will determine
which results are to be published and to which medical
journal they will be submitted. Authorship will be determined
in accordance with the definition of the International
Committee of Medical Journal Editors (ICMJE).

Data sharing

The authors encourage third-party researchers to contact
the corresponding author for data sharing and access to
unpublished data. The use of a data-sharing application
is under consideration by the study’s steering committee.

Discussion and study update

Our study aims to investigate the impact of long COVID-19
on the quality of life and outcomes of patients who have
had mild COVID-19. Most previous studies on symptom
persistence have focused on patients with moderate-to-severe
COVID-19 requiring hospitalization and experiencing a high
burden of comorbidities.®® By focusing on patients with mild
COVID-19, our study can identify those who are at risk of
developing long-term symptoms and inform public health
policies targeting specific subgroups of patients who are more
likely to benefit from follow-up care.

A systematic review that analyzed nine studies of patients with
mild COVID-19 and a follow-up of several weeks after infection
showed that symptom persistence beyond 3 weeks ranged from
10% to 35%, with fatigue as the most common symptom. Other
persistent symptoms after infection included dyspnea, cough,
chest pain, headache, mental and cognitive decline, and taste
and smell disorders. Additionally, the persistence of symptoms
after SARS-CoV-2 infection was found to significantly impact
work-related activities.”” However, the impact of symptoms lasting
beyond three months remains unknown.

Population data from Brazil during the first year of the
COVID-19 pandemic have shown an increase in cardiovascular
mortality.*® This is concerning given that the SARS-CoV-2 virus can
impact the cardiovascular system through several mechanisms,
including microvascular dysfunction, oxygen supply-demand
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mismatch, direct myocardial injury, and cardiomyocyte toxicity
during the acute phase of the disease."** These mechanisms
may also contribute to long-term cardiovascular outcomes.
Therefore, it is important to evaluate and follow-up patients for
post-acute cardiovascular sequelae to identify those at risk and
treat secondary cardiac diseases such as heart failure.'>'°4° Despite
these efforts, the actual burden of long COVID on cardiovascular
disease remains unknown and may require more time to be
determined. The Post-COVID Brazil study 2 aims to shed light
not only on the burden of cardiovascular symptoms in patients
with COVID-19 but also on long-term outcomes.

The strength of this study lies in its prospective design,
which includes a large number of patients with mild COVID-19
from various centers in Brazil, and centralized outcome
adjudication with a 12-month follow-up. However, potential
limitations include subjective interpretation of symptoms after
COVID-19, which may be affected by medical visits and
complementary tests conducted during the follow-up period.
This self-assessment approach makes it difficult to determine
whether the symptoms result from the SARS-CoV-2 infection
or underlying comorbidities.

The study design and protocol were completed in December
2021. Patient recruitment was expected to be completed by
December 2022, but screening will continue until the target
population is achieved. As of the time of writing, one-third of the
total number of participants have been enrolled in the study, with
27 active enrollment centers. The first phone calls to participants
were made on February 24, 2022. The authors anticipate
completing the 1-year follow-up of the study population by
December 2023.

Funding

The Brazilian Ministry of Health supported this work
through the Brazilian Unified Health System Institutional
Development Program (PROADI-SUS). The funders had no
role in study design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Acknowledgements

We thank all the team members involved in data collection
and follow-up at the Hospital Moinhos de Vento and all the
study participants.

References

1. Johns Hopkins University. COVID-19 Map [Internet]. Baltimore: Johns
Hopkins Coronavirus Resource Center; 2022 [cited 2022 Nov 1]. Available
from: https://coronavirus.jhu.edu/map.html.

2. Ferrari E. COVID-19: Updated Data and its Relation to the Cardiovascular
System. Arq Bras Cardiol. 2020;114(5):823-6. doi: 10.36660/
abc.20200215.

3. Brandao RA Neto, Marchini JF, Marino LO, Alencar JCG, Lazar F Neto,
Ribeiro S, etal. Mortality and Other Outcomes of Patients with coronavirus
Disease Pneumonia Admitted to the Emergency Department: A Prospective
Observational Brazilian Study. PLoS One. 2021;16(1):e0244532. doi:
10.1371/journal.pone.0244532.

4. Simian D, Martinez M, Dreyse J, Chomali M, Retamal M, Labarca G. Clinical
Characteristics and Predictors of Hospitalization among 7,108 Ambulatory

Author Contributions

Conception and design of the research: Rover MM,
Trott G, Scolari FL, Souza D, Santos RRM, Dagnino APA,
Kozesinski A, Polanczyk CA, Rosa RG; Acquisition of data:
Souza D, Santos RRM, Mesquita Neto J; Analysis and
interpretation of the data: Rover MM, Silva MMD, Rosa
RG; Statistical analysis: Silva MMD, Estivalete GP, Rosa
RG; Obtaining financing: Trott G, Rosa RG; Writing of the
manuscript: Rover MM, Scolari FL, Biolo A, Polanczyk CA,
Rosa RG; Critical revision of the manuscript for important
intellectual content: Rover MM, Scolari FL, Marcolino M,
Barreto BB, Schwartzman P, Antonio ACP, Robinson CC,
Falavigna M, Biolo A, Polanczyk CA, Rosa RG.

Potential conflict of interest

Drs. Marciane Maria Rover, Geraldine Trott, Fernando
Luis Scolari, Mariana Motta Dias da Silva, Denise de Souza,
Rosa da Rosa Minho dos Santos, Ana Paula Aquistapase
Dagnino, Juliana de Mesquita Neto, Gabriel Pozza
Estivalete, Caroline Cabral Robinson and Regis Goulart
Rosa - Work at PROADI SUS at Hospital Moinhos de Vento.

Sources of funding

This study was partially funded by Brazilian Unified
Health System Institutional Development Program
(PROADI-SUS).

Study association

This article is part of the thesis of doctoral submitted
by Marciane Maria Rover, from Universidade Federal do
Rio Grande do Sul.

Ethics approval and consent to participate

This study was approved by the National research
Ethics Committee under the protocol number
54665321.6.1001.5330. All the procedures in this study
were in accordance with the 1975 Helsinki Declaration,
updated in 2013. Informed consent was obtained from all
participants included in the study.

Patients with Positive RT-PCR for SARS-CoV-2 During the Acute Pandemic
Period. ) Bras Pneumol. 2021;47(4):€20210131. doi: 10.36416/1806-
3756/€20210131.

5. Greenhalgh T, Knight M, ACourt C, Buxton M, Husain L. Management of
Post-Acute Covid-19 in Primary Care. BM). 2020;370:m3026. doi: 10.1136/
bmj.m3026.

6. WIilli S, Liithold R, Hunt A, Hanggi NV, Sejdiu D, Scaff C, etal. COVID-19
Sequelae in Adults Aged Less than 50 Years: A Systematic Review. Travel Med
Infect Dis. 2021;40:101995. doi: 10.1016/j.tmaid.2021.101995.

7. Groff D, Sun A, Ssentongo AE, Ba DM, Parsons N, Poudel GR, et al. Short-
Term and Long-Term Rates of Postacute Sequelae of SARS-CoV-2 Infection:
A Systematic Review. JAMA Netw Open. 2021;4(10):e2128568. doi:
10.1001/jamanetworkopen.2021.28568.

Arq Bras Cardiol. 2023; 120(9):e20220835



Rover et al.
Quality of Life after Mildly Symptomatic COVID-19

Original Article

10.

11.

12.

18.

19.

20.

21.

22.

23.

24,

Nasserie T, Hittle M, Goodman SN. Assessment of the Frequency and
Variety of Persistent Symptoms among Patients with COVID-19: A
Systematic Review. JAMA Netw Open. 2021;4(5):e2111417. doi: 10.1001/
jamanetworkopen.2021.11417.

Tenforde MW, Kim SS, Lindsell CJ, Rose EB, Shapiro NI, Files DC, etal. Symptom
Duration and Risk Factors for Delayed Return to Usual Health among Outpatients
with COVID-19 in a Multistate Health Care Systems Network - United States,
March-June 2020. MMWR Morb Mortal Wkly Rep. 2020;69(30):993-8. doi:
10.15585/mmwr.mm6930e1.

Stavem K, Ghanima W, Olsen MK, Gilboe HM, Einvik G. Persistent Symptoms
1.5-6 Months after COVID-19 in Non-Hospitalised Subjects: A Population-Based
CohortStudy. Thorax. 2021;76(4):405-7. doi: 10.1136/thoraxjnl-2020-216377.

Coronavirusdisease (COVID-19): Post COVID-19 condition. https://www.who.
int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-
post-covid-19-condition (accessed July 6, 2022).

Wang SY, Adejumo P, See C, Onuma OK, Miller EJ, Spatz ES. Characteristics of
Patients Referred to a Cardiovascular Disease Clinic for Post-Acute Sequelae
of SARS-CoV-2 Infection. Am Heart J Plus. 2022;18:100176. doi: 10.1016/j.
ahj0.2022.100176.

. ZuinM, Rigatelli G, Roncon L, Pasquetto G, Bilato C. Risk of Incident Heart Failure

after COVID-19 Recovery: A Systematic Review and Meta-Analysis. Heart Fail
Rev. 2023 J1;28(4):859-64. doi: 10.1007/s10741-022-10292-0.

. Mansiroglu AK, Seymen H, Sincer I, Gunes Y. Evaluation of Endothelial

Dysfunction in COVID-19 with Flow-Mediated Dilatation. Arq Bras Cardiol.
2022;119(2):319-25. doi: 10.36660/abc.20210561.

. Cabral S. COVID-19 and Late Cardiovascular Manifestations - Building Up

Evidence. Arq Bras Cardiol. 2022;119(2):326-7. doi: 10.36660/abc.20220435.

Raman B, Bluemke DA, Luscher TF, Neubauer S. Long COVID: Post-
Acute Sequelae of COVID-19 with a Cardiovascular Focus. Eur Heart J.
2022;43(11):1157-72. doi: 10.1093/eurheartj/ehac031.

FiedlerL, Motloch L), Jirak P Gumerov R, Davtyan P, Careeva D, etal. Investigation
of hs-Tnl and sST-2 as Potential Predictors of Long-Term Cardiovascular Risk in
Patients with Survived Hospitalization for COVID-19 Pneumonia. Biomedicines.
2022;10(11):2889. doi: 10.3390/biomedicines10112889.

WIlliS, Liithold R, HuntA, Hanggi NV, Sejdiu D, Scaff C, etal. COVID-19 Sequelae
in Adults Aged Less Than 50 Years: A Systematic Review. Travel Med Infect Dis.
2021;40:101995. doi: 10.1016/j.tmaid.2021.101995.

Huang C, Wang, Li X, Ren L, Zhao J, Hu Y, et al. Clinical Features of
Patients Infected with 2019 Novel Coronavirus in Wuhan, China. Lancet.
2020;395(10223):497-506. doi: 10.1016/S0140-6736(20)30183-5.

Rosa RG, Cavalcanti AB, Azevedo LCP, Veiga VC, de Souza D, Dos Santos RDRM, et
al. Association between Acute Disease Severity and One-Year Quality of Life Among
Post-Hospitalisation COVID-19 Patients: Coalition VII Prospective Cohort Study.
Intensive Care Med. 2023;49(2):166-77. doi: 10.1007/s00134-022-06953-1.

CorettiS, Ruggeri M, McNamee P The Minimum Clinically Important Difference
for EQ-5D Index: A Critical Review. Expert Rev Pharmacoecon Outcomes Res.
2014;14(2):221-33. doi: 10.1586/14737167.2014.894462.

Santos M, Monteiro AL, Santos B. EQ-5D Brazilian Population Norms. Health
Qual Life Outcomes. 2021;19(1):162. doi: 10.1186/s12955-021-01671-6.

Cook SE, Marsiske M, McCoy KJ. The Use of the Modified Telephone
Interview for Cognitive Status (TICS-M) in the Detection of Amnestic Mild
Cognitive Impairment. J Geriatr Psychiatry Neurol. 2009;22(2):103-9. doi:
10.1177/0891988708328214.

Baccaro A, Segre A, Wang YP, Brunoni AR, Santos IS, Lotufo PA, et al. Validation
of the Brazilian-Portuguese Version of the Modified Telephone Interview for
Cognitive Status Among Stroke Patients. Geriatr Gerontol Int. 2015;15(9):1118-
26. doi: 10.1111/ggi.12409.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale. Acta
Psychiatr Scand. 1983;67(6):361-70. doi: 10.1111/j.1600-0447.1983.
th09716.x.

Botega NJ, Bio MR, Zomignani MA, Garcia C Jr, Pereira WA. Mood Disorders
Among Inpatients in Ambulatory and Validation of the Anxiety and Depression
Scale HAD. Rev Saude Publica. 1995;29(5):355-63. doi: 10.1590/s0034-
89101995000500004.

Hosey MM, Leoutsakos JS, Li X, Dinglas VD, Bienvenu OJ, Parker AM, et al.
Screening for Posttraumatic Stress Disorder in ARDS Survivors: Validation of
the Impact of Event Scale-6 (IES-6). Crit Care. 2019;23(1):276. doi: 10.1186/
$13054-019-2553-z.

SilvaACO, Nardi AE, Horowitz M. Versao Brasileira da Impact of Event Scale (IES):
Tradugao e Adaptacao Transcultural. Rev Psiquiatr Rio Gd Sul. 2010;32:86-93.
doi: 10.1590/50101-81082010000300005.

Sponton JSM, Amendola F, Alvarenga MRM, Oliveira MAC. Validation of the
Barthel Index in Elderly Patients Attended in Outpatient Clinics, in Brazil. Acta
Paul Enferm. 2010;23:218-23. doi: 10.1590/S0103-21002010000200011.

PaulaJJ, Bertola L, Avila RT, Assis LO, Albuquerque M, Bicalho MA, et al.
Development, Validity, and Reliability of the General Activities of Daily Living
Scale: aMultidimensional Measure of Activities of Daily Living for Older People.
Braz ] Psychiatry. 2014;36(2):143-52. doi: 10.1590/1516-4446-2012-1003.

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A New Method of Classifying
Prognostic Comorbidity in Longitudinal Studies: Development and Validation.
J Chronic Dis. 1987;40(5):373-83. doi: 10.1016/0021-9681(87)90171-8.

Harris PA, Taylor R, Minor BL, ElliottV, Fernandez M, O’Neal L, etal. The REDCap
Consortium: Buildingan International Community of Software Platform Partners.
) Biomed Inform. 2019;95:103208. doi: 10.1016/j.jbi.2019.103208.

Brooks GP, Barcikowski RS. The PEAR Method for Sample Sizes in Multiple Linear
Regression. Multiple Linear Regression Viewpoints. 2012;38(2):1-16.

Twohig KA, Nyberg T, Zaidi A, Thelwall S, Sinnathamby MA, Aliabadi S, et al.
Hospital Admission and Emergency Care Attendance Risk for SARS-CoV-2 Delta
(B.1.617.2) Compared with Alpha (B.1.1.7) Variants of Concern: A Cohort Study.
Lancet Infect Dis. 2022;22(1):35-42. doi: 10.1016/S1473-3099(21)00475-8.

Brasil. Ministério da Satide. Conselho Nacional de Satide. Resolucdo n° 466, de
12 de Dezembro de 2012. Aprova as diretrizes e normas regulamentadoras de
pesquisas envolvendo seres humanos e revoga as Resolugoes CNS nos. 196/96,
303/2000 e 404/2008 [Internet]. Brasilia: Ministério da Satde; 2022 [cited 2022
Aug 4]. Available from: https://bvsms.saude.gov.br/bvs/saudelegis/cns/2013/
res0466_12_12_2012.html.

Brasil. Lei n° 13.709, de 14 de Agosto de 2018. Lei Geral de Protecao de
Dados Pessoais (LGPD) [Internet]. Brasilia: Didrio Oficial da Unido; 2018 [cited
2022 Aug 4]. Available from: http://www.planalto.gov.br/ccivil_03/_ato2015-
2018/2018/lei/113709.htm.

van Kessel SAM, Hartman TCO, Lucassen PLBJ, van Jaarsveld CHM. Post-Acute
and Long-COVID-19 Symptoms in Patients with Mild Diseases: A Systematic
Review. Fam Pract. 2022;39(1):159-67. doi: 10.1093/fampra/cmab076.

Armstrong ADC, Santos LG, Leal TC, Paiva JPS, Silva LFD, Santana GBA, etal. In-
Hospital Mortality from Cardiovascular Diseases in Brazil during the First Year of
The COVID-19 Pandemic. Arq Bras Cardiol. 2022;119(1):37-45. doi: 10.36660/
abc.20210468.

Atri D, Siddiqi HK, LangJP, Nauffal V, Morrow DA, Bohula EA. COVID-19 for the
Cardiologist: Basic Virology, Epidemiology, Cardiac Manifestations, and Potential
Therapeutic Strategies. JACC Basic Transl Sci. 2020;5(5):518-36. doi: 10.1016/j.
jacbts.2020.04.002.

Raisi-Estabragh Z, Cooper J, Salih A, Raman B, Lee AM, Neubauer S, et al.
Cardiovascular Disease and Mortality Sequelae of COVID-19 in the UK Biobank.
Heart. 2022;109(2):119-26. doi: 10.1136/heartjnl-2022-321492.

®' This is an open-access article distributed under the terms of the Creative Commons Attribution License

Arq Bras Cardiol. 2023; 120(9):e20220835



