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ABSTRACT

Introduction The aim of this study was to evaluate the
clinical, epidemiological and laboratory aspects of SARS-
CoV-2 infection during pregnancy and postpartum in 16
maternity hospitals.

Methods and analysis A prospective multicentre study,
with five axes. First, the prevalence of SARS-CoV-2
infection among women admitted for childbirth will be
described in a cross-sectional study. Second, maternal
and perinatal outcomes will be assessed in a prospective
cohort study including pregnant or postpartum women
with suspected COVID-19. Third, a cohort of positive
COVID-19 cases with sampling of a variety of biological
material. Histopathological and viral analysis of biological
maternal and neonatal samples will be performed, and
the assessment of nutritional variables to evaluate the
association between vitamin D and severity of infection.
Fourth, a monitoring and evaluation committee to collect
relevant healthcare information and plan actions in centres
facing the pandemic. Furthermore, qualitative studies will
be performed to study pregnant women, their families and
health professionals. Fifth, an ecological study will monitor
the number of live births, stillbirths and other outcomes to
explore any trend among the periods before, during and
after the pandemic. Data will systematically be collected in
an electronic platform following standardised operational
procedures. For quantitative study components, an
appropriate statistical approach will be used for each
analysis. For qualitative data, in-depth interviews recorded
in audio will be transcribed, checking the text obtained
with the recording. Subsequently, thematic analysis with
the aid of the NVivo programme will be performed.

Ethics and dissemination Ethical approval was obtained
(letters of approval numbers 4.047.168, 4.179.679 and
4.083.988). All women will be fully informed to sign the
consent form before enrolment in the study. Findings will
be disseminated through peer-reviewed journals and
scientific conferences.

S REBRACO

Strengths and limitations of this study

» Consequences of the SARS-CoV-2 infection during
pregnancy and postpartum are still not fully under-
stood, especially in low-income and middle-income
settings.

» Brazil’s data on COVID-19 presented an extremely
high number of maternal deaths, especially postpar-
tum, with reported delayed healthcare.

» Early in the pandemic, the Brazilian Network for
Studies in Reproductive and Perinatal Health, a
team put together over 10 years ago, with expe-
rience in multicentre studies in maternal morbidi-
ty and preterm birth, established a collaborative
multicentre approach in Brazil, Latin America, col-
laborating with WHO to understand impacts of the
COVID-19 in pregnancy.

» The Rede BrAsileira em Estudos do COVID-19 em
Obstetricia study will perform extensive biological
sample collection of COVID-19-positive cases, in or-
der to add to current gaps in knowledge considering
maternal—fetal transmission and postpartum risks of
infection.

» A study protocol proposed during a pandemic of a
new infection with uncertain consequences must
consider that other relevant interventions might be
implemented and available, such as vaccination.
The coordinating team will be aware and prompt to
consider amendments to the initial protocol and new
sets of variables, if necessary.

» The REde BRAsileira em estudos do COVID-19 em
Obstetricia (REBRACO) study will perform extensive
biological sample collection of COVID-19-positive
cases, in order to add to current gaps in knowledge
considering maternal—fetal transmission and post-
partum risks of infection.
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INTRODUCTION

SARS-CoV-2 is a high-impact emerging infectious agent.'
The respiratory nature, high rate of transmission and
lethality of the virus have made it a global health emer-
gency.” Globalisation and the constant exchange of
people in short periods, in addition to multifactorial
social, cultural and political-economic aspects, have
aggravated the dissemination of this pathogen. This
panorama culminated on 11 March 2020, when the
WHO classified COVID-19 as a pandemic.2 The expan-
sion of this pathogen is factual and its consequences for
human healthcare will be felt in a significant way.

Due to the relatively restricted number of COVID-19
reports in the pregnant population, especially among
middle-income and low-income (LMI) settings, it is
still unclear how the infection caused by this pathogen
behaves in its entirety. Some peculiarities of the infec-
tion will only be verified through comprehensive longi-
tudinal studies, with a high number of cases monitored.
Basic aspects are still controversial, such as the risk of
vertical transmission,3 * differences in disease severity,
consequences on different pregnancy trimesters, overall
prevalence of infection and a possible increased risk of
adverse outcomes.’

Studies with a large number of pregnancies affected
by COVID-19 in high-income settings have suggested
that there is an increased risk of maternal admission
to intensive care units (ICUs) and intubation in severe
disease. Furthermore, women with previous underlying
health conditions and non-white and Hispanic women
also have worse outcomes. However, studies did not
demonstrate an increased risk of death in comparison
to non-pregnant women of reproductive age.” Never-
theless, studies published from Brazil, using national
health reports, have presented a different outcome,
with a very high number of maternal deaths and evident
delays, since most women did not receive any respira-
tory support and ICU admission for management.ﬁ_8

Considering perinatal outcomes, early gestational age
at infection, low birth weight and maternal ventilatory
support are the main determinants of adverse outcomes
among cases of COVID-19 infection.’

The long-term consequences of the pandemic are
still poorly understood, although it is known that there
are increased rates of caesarean delivery, delays in the
diagnosis of other obstetric complications of relevance,
such as hypertension, and possibly increased rates of
stillbirth, abortion and prematurity.m ! Difficulties in
implementing online and remote follow-up of cases,
as suggested in many guidelines as an option to avoid
hospital exposure,12 delays in scheduling imaging and
laboratory tests and the fear of seeking medical care
in settings known to have an increased number of
COVID-19 cases, are of key importance in LMI settings.
There is also the impact on healthcare professionals,
the way each health facility faces the pandemic, avail-
ability of personal protective equipment (PPE), testing
tools, and hospital beds for moderate and severe cases.

All those must be addressed to properly understand
the impact of the pandemic, particularly in Brazil, a
continental size country with huge social and economic
disparities.

Early in the pandemic, the Brazilian Network for
Studies in Reproductive and Perinatal Health, a team
put together over 10 years ago, with experience in
multicentre studies in maternal morbidity and preterm
birth,13 4 established a collaborative multicentre
approach in Brazil, some Latin American countries
and Mozambique. The aim of the REBRACO (in Portu-
guese: Rede Brasileira em Estudos do COVID-19 em
Obstetricia or Brazilian Network in COVID-19 studies in
Obstetrics) initiative is to evaluate the clinical, epidemi-
ological and laboratory aspects related to SARS-CoV-2
infection during pregnancy and the postpartum. In
addition, its aim is to make a qualitative assessment of
women and healthcare professionals experiencing such
a situation, to identify maternal and perinatal outcomes
and collect relevant information to provide a quick
response and proper organisation of health services to
combat the COVID-19 pandemic. In collaboration with
WHO and Centro Latinoamericano de Perinatologia or
Latin American Centre of Perinatology), this initiative
will possibly also be expanded to other Latin American
countries and Mozambique.

Objectives

The aim of this study is to address the effects of the
COVID-19 pandemic on the obstetric population and
related challenges in the fight against the pandemic. The
specific objectives were to

1. Describe the prevalence of SARS-CoV-2 infection in a
sample of women admitted for childbirth.

2. Characterise clinical, laboratory, maternal and peri-
natal outcomes, in women with flu-like and/or sus-
pected symptoms of SARS-CoV-2.

3. Analyse the presence of SARS-CoV-2 in different tis-
sues and biological samples.

4. Create preparedness and response plans to tackle the
crisis by building a research network at the time of
the health emergency.

5. Analyse the indirect effects of the COVID-19 pandem-
ic on reproductive health and the associated factors.

6. Analyse the occurrence of depressive symptoms
and post-traumatic stress in pregnant patients with
COVID-19, their families and professionals involved
in the care of these cases.

7. Identify markers of mortality and prognosis in criti-
cally ill patients with COVID-19.

8. Analyse the epidemiological spread of COVID-19 in
pregnant women, including geographical dispersion
and the influence of social vulnerability indicators.

9. Development of artificial intelligence models for risk
prediction, both of viral contamination and clinical
complications derived from COVID-19.

10. Analyse the nutritional status, vitamin D serum lev-
el and also intestinal microbiome at the time of
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diagnosis and its association with the severity of
COVID-19 infection.

METHODS/DESIGN
This is a multicentre international collaboration, with
16 centres in Brazil and possibly other centres in Latin
America and one in Africa (figure 1).

To answer the objectives proposed by this study, the
Methods/design section is divided into five axes used

Open access

LATIN AMERICA

Included centres in the REBRACO study. REBRACO, Rede Brasileira em Estudos do COVID-19 em Obstetricia.

to conduct this research protocol (figure 2). Different
centres may be included in all or any of the proposed
axes, as agreed with the coordinating centre (University
of Campinas), depending on the availability of infrastruc-
ture, human resources, financial resources and approval
by the local research ethics committees at the moment of
implementation.

The group has already published a letter, a call for

action, to share the initial rationale for this collaboration.'®
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Figure 2 Representative figure of the axes considered for the study

The coordinating centre and each participating centre

obtained ethical approval for the study (letter of approval
numbers 4.047.168, 4.179.679 and 4.083.988).

Axis 1: cross-sectional study

A cross-sectional study will be conducted. All parturi-
ents from selected centres will be tested for SARS-CoV-2
during 3 months. Clinical admissions will also be tested
since women with comorbidities or obstetrical compli-
cations that need a hospital admission are potentially at
increased risk of delivery. Cases with a positive diagnosis
will also have different biological samples collected. These
samples will be used to study viral presence and mecha-
nisms of infection associated with adverse outcomes.

In this phase of the study, all pregnant women admitted
for childbirth in the participating centres for this compo-
nent will be included. Initially, the coordinating centre
(University of Campinas-CAISM), University Hospital of
Jundiai (HU/FM]) and Clinics Hospital of Porto Alegre
plan to participate. The number of participants was esti-
mated at 1300 (considering an average of 150 deliveries
per month in the three maternity hospitals considered,
during 3 months). Pregnant women from other collab-
orating centres may be included with the agreement of
the coordinating centre and approval of the local ethics
committee. Newborns will also be evaluated. Samples

will be collected after the informed consent form (ICF)
is accepted and signed. Pregnant women who are not
in labour or hospitalised (no indication of delivery)
or asymptomatic (without flu-like symptoms) will be
excluded from analysis. In Brazil, the national guide-
line for diagnosis and management of COVID-19 during
pregnancy launched on August 28 recommends universal
screening but has still not been fully implemented.'®

All pregnant women included in the cross-sectional
study will be tested for SARS-CoV-2. For this, molecular
(quantitative reverse transcriptase PCR (RT-qPCR))
detection of SARS-CoV-2 will be performed from respi-
ratory samples of nasopharyngeal/oropharyngeal secre-
tion using swabs or lavage. Every respiratory sample
will be stored in duplicate, for diagnostic and research
purposes. For the molecular detection, the PCR by real-
time RT-qPCR for specific identification of SARS-CoV-2
specific RNA stretches will be performed and results will
be made available ideally in less than 24 hours.

All results of viral detection will be shared with
the attending physician, and all procedures must be
approved by the local healthcare team (and the infection
prevention and control teams). The Biorepository for the
study will be the Laboratory for the Study of Emerging
Viruses (LEVE) at the Institute of Biology, with a BSL-3
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biosafety infrastructure. During this period, all samples
must be stored in a biofreezer at -80°C to preserve the
biological material in its entirety for reliable molecular
detection. Dry ice will be used to transport all samples
sent from other centres to preserve the sample during
transportation.

Women with positive tests, after/during delivery,
will have samples of amniotic fluid, placenta, umbilical
cord blood, maternal blood, urine, vaginal secretion,
faeces and breast milk collected (for virology research).
Likewise, the neonate’s combined nasopharyngeal and
oropharyngeal samples will be collected (for virology
investigation). Sample collection will be detailed in axis
3 of this protocol.

Clinical and sociodemographic information will be
obtained by medical record review and included in the
RedCap system. Through this platform, protected by a
specific password for each researcher, information will be
stored, building the database. Each case included will be
identified by a number that will be associated with clin-
ical information and the result of the molecular search
for infection. Demographic information (age, city of
residence, number of previous pregnancies and compli-
cations in the current pregnancy) will be obtained, in
addition to the presence or absence of the following
symptoms in the last 7 days: fever (temperature >37.8°C),
cough, shortness of breath, sputum production, nasal
congestion, sore throat, coryza, dysgeusia or dysosmia,
and other less typical symptoms, such as abdominal pain
and diarrhoea. The selected variables follow the proposed
data collection suggested by the WHO, enabling future
comparisons and aggregations to other databases and
studies. The RedCap database will be further detailed in
axis 2 of this protocol.

The home address of these women will also be obtained
at the time of entry into the described health facilities.
With this information, epidemiological studies of trans-
mission and dissemination of the virus can be performed
based on georeferencing and dates, such as the onset of
symptoms. These databases will be treated in software
such as QGIS, producing georeferenced analyses that will
assist in screening for the disease.

Axis 2: cohort study

Recruitment timing in relation to pregnancy assessment
and test/screening results may be implemented differen-
tially, depending on the facility and staffing resources at
each study site.

An observational, cohort, prospective study, initially with
participant inclusion was planned for at least 6 months,
possibly expanding, in case the pandemic progresses. In
this study, we will characterise clinical, laboratory, maternal
and perinatal outcomes, as well as describe aspects of
SARS-CoV-2 infection in pregnancy and in the postpartum
of women with flu-like and/or suspected symptoms of
SARS-CoV-2, compared with other flu-like syndromes and
identify the main severity markers in hospitalised pregnant
women admitted to the ICU with SARS from COVID-19,

compared with SARS from other causes. The COVID-19
infection will be confirmed based on the laboratory and/
or radiological pulmonary findings, if any positive test for
SARS-CoV-2 (either a rapid test or RI-qPCR) or a radio-
logical finding of ground-glass opacities. Women who had
a negative test (RT-PCR or rapid test) and did not have
ground-glass opacities if submitted to radiological investi-
gation will be considered negative for COVID-19 infection.
The sample size for this study will be stipulated by
convenience, composed of all women who meet the inclu-
sion criteria during the study period. Given the lack of
solid studies on the prevalence and incidence in the preg-
nant population at the moment this research protocol
was planned and the expected differences due to season-
ality and other specificities of transmission, we estimate
that around 1000women will be monitored throughout
pregnancy until the puerperium. Again, it all depends on
the characteristics of the pandemic and patient demand
in the selected health facilities. The participating centres
in Brazil will be as follows:
1. CAISM, Centre for Integral Assistance to Woman’s
Health, University of Campinas, Campinas/SP, Brazil.
2. University Hospital from the Jundiai Medical School
- HU/FM], Jundiai/SP, Brazil.
3. Clinics Hospital from the Federal University of Rio
Grande do Sul, Porto Alegre /RS, Brazil.
4. UNIMED Maternity of Belo Horizonte,
Horizonte /MG, Brazil.
5. Federal University of Ceara, MEAC/UFC, Fortaleza/
CE, Brazil.
6. Sao Paulo Hospital, Federal University of Sao Paulo,
UNIFESP/EPM, Sao Paulo/SP, Brazil.
7. Moinhos de Vento Hospital -HMV, Porto Alegre/RS,
Brazil.
8. Jorge Rossmann Regional Hospital, S6crates Guanaes
Institute, Itanhaém /SP, Brazil.
9. Santa Casa de Sao Carlos, Federal University of Sao
Carlos/UFSCAR, Sao Carlos/SP, Brazil.
10. Sumaré State Hospital - HES, Sumaré /SP, Brazil.
11. Clinics Hospital, Federal University of Minas Gerais,
HC/UFMG, Belo Horizonte/MG, Brazil.
12. Fernandes Figueira Institute, IFF/Fiocruz, Rio de
Janeiro/R], Brazil.
13. Botucatu School of Medicine, State University of Sao
Paulo, UNESP, Botucatu/SP, Brazil.
14. Clinics Hospital from the Federal University of
Pernambuco, HC/UFPE, Recife/PE, Brazil.
15. Climério de Oliveira Maternity, Federal University of
Bahia, Salvador/BA, Brazil.
16. Santa Casa de Misericordia of Para, Belém /PA, Brazil.
Pregnant women who have criteria for flu-like
syndrome (as defined by the Brazilian Ministry of health
in the COVID-19 context) during the study data collec-
tion period (suspected COVID-19) will be included, after
consenting and signing the ICF (and assent form, in cases
under 18 years). Cases will be identified in the emergency
department, the outpatient clinics or during hospitalisa-
tion of women in the included centres.

Belo
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Fever and/or at least one respiratory sign or symptom
will be considered criteria for the flu-like syndrome:
cough, shortness of breath, sputum production, nasal
or conjunctival congestion, difficulty swallowing, sore
throat, runny nose, O, saturation <95%, signs of cyanosis,
flapping of the nose and dyspnoea. Other symptoms such
as diarrhoea, anosmia and dysgeusia will also be consid-
ered. In addition, symptomatic women who participated
in axis 1 and asymptomatic women with a positive test will
also be included in axis 2.

Clinical, laboratory, demographic and perinatal results
will be retrieved in detail. In addition, information will be
obtained regarding women’s hospitalisation, the occur-
rence of severe maternal morbidity and near miss criteria.
Molecular research results for the diagnosis of SARS-
CoV-2 will also be obtained, according to the protocol of
each institution. Data will be stored in a decoded form in
RedCap, in a database protected by the specific password
of the researchers. In patients with a higher severity of
disease (SARS), with confirmation or not of COVID-19,
we will collect laboratory and clinical information for the
use of already known instruments of organ dysfunction
and prediction of death in ICUs (SOFA, qSOFA, APACHE,
MSI, Maternal Near Miss and CIPHER criteria), in addi-
tion to severity markers for COVID-19 already identified
in studies in the general population (C reactive protein,
liver enzymes, D-dimer, leucocyte count, platelet count
and renal function). Women followed up in the cohort
should also be contacted up to lyear after delivery to
assess functionality and psychological status, including
post-traumatic stress disorder.

The follow-up of cohort participants will be held with
the support of an online application that is currently
under development. This tool will be used as a mobile
communication strategy to improve maternal and peri-
natal health. It is based on clinical algorithms of auto-
matic responses and will serve as a strategy to contact
patients during cohort follow-up. During the study, the
researchers in charge will constantly monitor the tool.

Based on the theoretical prevalence of symptoms from
the literature and clinical expertise, a multicriteria decision
approach is applied to build a risk score to support patient
diagnosis of COVID-19. For the care of patients with respi-
ratory symptoms, the system is parameterised to predict
a chance of patients being contaminated with COVID-19
based on their symptoms. The data reported by patients will
feed a database that will be used to refine the risk score by
means of a supervised machine learning approach. We will
use a machine committee composed of decision trees, neural
networks and XGBoost algorithms to estimate a chance
of each patient having a specific disease or identifying a
serious condition. We will then combine the output from the
machine learning with the clinical risk score to estimate a poll
prevalence of the disease for the set of symptoms.

Axis 3: biological sample collection
This is another cross-sectional component of the study
to obtain samples of women with a confirmed diagnosis

of SARS-CoV-2 infection who participated in axes 1
and 2. After these women give their informed consent
for sample inclusion in the biorepository study, a naso-
pharyngeal secretion, blood, urine, vaginal secretion,
faeces, placenta, umbilical cord blood, breast milk and
newborn nasopharyngeal and oropharyngeal samples
will be collected and properly stored in the biorepository.

This axis of the project is planned to be implemented

in centres according to their ability to collect and store,

depending on local infrastructure and funding. The
initial expectation is to include the coordinating centre
and at least three to four other centres.

Samples will be stored in a biorepository located in
the LEVE at the Institute of Biology of UNICAMP, under
conditions suitable for sample stability and biosafety.
Analyses will be performed, depending on the biosafety
level linked to the assay and conducted in biosafety level
2 (BSL-2) environments with due precautions or biosafety
level 3 (BSL-3) laboratories, as described later in the
biosafety item. The blood centre has an adequate BSL-2
structure and the LEVE, UNICAMP Biology Institute, has
both BSL-2 and BSL-3 infrastructures to carry out the
analyses. Samples from the other centres will be stored in
alocal biorepository and afterwards, properly analysed in
local laboratories and/or transported to the competent
UNICAMP laboratories for analysis. In addition to respi-
ratory samples, the following will be stored:

» Blood: 20mL in two EDTA tubes (plasma and leuco-
cytes) and 10mL in a dry tube (serum), by peripheral
venipuncture.

» Placenta: samples will be collected to guarantee repre-
sentativeness and random sampling, considering four
regions equidistant from umbilical cord insertion,
from the central part of the placenta (villous tissue).
This sampling procedure will follow the already estab-
lished protocols, with adaptations and following all
biosafety guidelines.'” After sampling, the placenta
will be sent for histopathological analysis conducted
for morphological characterisation and classified
according to the Amsterdam consensus.'®

» Umbilical cord blood: 1mL in two tubes of EDTA
(plasma and leucocytes), 2-3mL in a dry tube
(serum), inside the operating room.

» Amniotic fluid: samples of amniotic fluid will be
collected preferably at the time of delivery/labour
in the operating room, avoiding contamination with
maternal blood or vaginal secretion.

» Breast milk: breast milk samples will be obtained from
the first milk (colostrum), with prior local hygiene,
preferably before breastfeeding begins.

» Urine: 10mL of medium jet urine, after intimate
hygiene performed by the patient herself, in a sterile
universal collection bottle.

» Vaginal secretion: collected using a sterile vaginal
swab, preferably during the infection. Samples will
not be collected during labour or postpartum.

» Faeces: 25-100g of stool distributed in a sterile
universal collection bottle.
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Samples will be collected and processed, at a maximum
interval of 4hours, stored in a biofreezer at —-80°C. Each
sample will be accommodated according to physical
conditions, whether it is liquid or solid. These measures
are essential to maintain the best conditions of the sample
and to conduct further study.

Biosafety

All procedures of sample collection, processing and
diagnosis will follow biosafety protocols considering
the intrinsic characteristics of the biological materials
included in the project and processing procedures
required.'”®’ The entire sample collection and processing
team must wear appropriate PPE provided by the study,
including disposable surgical mask, disposable apron,
disposable gloves, disposable cap, eye protection (glasses
or face mask) and closed shoes. When collecting respira-
tory samples from a patient with suspected or confirmed
COVID-19 with the possibility of aerosol spread, the use
of an N95 mask is recommended.

Non-propagative diagnostic laboratory work, including
sequencing and analysis based on nucleic acids (RT-
qPCR), in clinical samples from patients with suspected
or confirmed SARS-CoV-2 infection, should be performed
by adopting appropriate practices and procedures
in laboratories (BSL-2). Such facilities are present in
CAISM, LPC/HC/UNICAMP,and LEVE-IB/UNICAMP
laboratories. Handling of material with high viral concen-
trations, such as viral propagation, isolation or neutrali-
sation tests, or large volumes of infectious materials, with
potential aerosol formation, should only be carried out by
appropriately trained and competent personnel in level 3
biosafety laboratories (BSL-3). Such facilities are present
in LEVE-IB/UNICAMP.

After handling samples, the work surfaces and equip-
ment used will be decontaminated, with sodium hypo-
chlorite, 62-71°Gay-Lussac (GL)ethanol, 0.5% hydrogen
peroxide, quaternary ammonium compounds and/or
phenolic compounds, according to the manufacturer’s
recommendations. All residues that come into contact
with the samples are destined for infectious waste, and
due care associated with this disposal will be taken.

All patient samples from suspected or confirmed SARS-
CoV-2 cases must be transported, when outside of hospital
and laboratory facilities, such as category UN3373,
‘Biological Substance Category B’. Viral or isolated
cultures must be transported as Category A UN2814,
‘infectious substance affecting humans’.

Nucleic acid extraction and quality control

For samples of respiratory origin and liquid character,
SARS-CoV-2 genome extraction will use specific, high-
precision commercial kits. For viral RNA extraction,
the Quick-RNA Viral (Zymo) or QIAamp Viral RNA
Mini (Qiagen) kits will be used, depending on avail-
ability, following the recommended protocols. The RNA
obtained will be aliquoted for storage in a biofreezer at
-80°C and destined for viral detection.

For tissue samples, such as placental, nucleic acid
extraction will be performed with the TRIzol Plus RNA
Purification kit (Invitrogen). The TRIzol reagent added
to the sample, followed by its maceration into crystal
zirconia beads, will be used to facilitate RNA extraction.
From this, the material will be transferred for RNA
extraction by the PureLink RNA Mini Kit (Invitrogen),
following the specific protocol for this type of sample.
The product of this process will be stored in cryotubes to
maintain preservation by cooling or for use in subsequent
analysis.

The samples obtained from the biorepository may be
processed for the research and characterisation of SARS-
CoV-2 infection in its laboratory or auxiliary laboratory
at the University of Campinas, according to the appro-
priate technique previously described for viral identifica-
tion, also allowing for DNA extractions. The integrity and
global quantification of any extraction product will be
analysed by the NanoDrop equipment (Thermo Fisher).

SARS-CoV-2 RT-gPCR

For the viral detection of SARS-CoV-2, the RT-qPCR assay
will be applied. The technology used for the application
is the TagMan Fast Virus 1-Step Master Mix (Thermo
Fisher). A pair of oligonucleotides (forward and reverse
primers) designed will be used to characterise the pres-
ence of the virus and viral load in the corresponding
sample by detecting the fluorescence of TagMan probes.
Owing to the characteristic of the method, the retrotran-
scriptase phase will occur in the same reaction, due to
the nucleic nature of the viral genome (RNA), gener-
ating a complementary DNA strand that will be ampli-
fied by PCR in real time (qPCR). The use of this type
of technology increases the reliability of the result since
detection occurs by annealing the probes in a specific
amplified sequence, and not as intercalant technology
(Sybr), which non-specifically binds to amplified double-
stranded DNA. The protocol to be used is based on the
following conditions: 30s at 48°C, followed by 45 cycles
of denaturation at 95°C for 15s and annealing—extension
at 60°C for 1 min. Coupled with the run of the sample in
question, a standard curve will be generated from serial
dilution of a known concentration of the viral genome to
be detected.

Respiratory infection panels and metagenomic analysis

To assess the presence of other possible viruses in biolog-
ical samples, in addition to SARS-CoV-2, respiratory
infections and metagenome based on new-generation
sequencing (NGS) will be analysed. The panels are based
on multiplex PCR techniques to qualitatively analyse
the presence of several viral and non-viral pathogens.
Commercial trials include widely dispersed viral patho-
gens (such as adenovirus, coronavirus 229E, coronavirus
HKU1, coronavirus OC43, coronavirus NL63, human
metapneumovirus, human rhinovirus/enterovirus, influ-
enza A, influenza A/H1, influenza A/H1-2009, influenza
A/H1-2009, influenza A/H1-2009, influenza A/H1-2009,
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influenza B, parainfluenza 1-4 and Respiratory Syncy-
tial Virus (RSV) and bacterial (Bordetella pertussis, Chlam-
ydophila pneumoniae and Mycoplasma pnewmoniae).

For metagenome, NGS refers to non-Sanger-based DNA
sequencing technologies, with a high capacity for data
formation, which will be used. Millions and even billions
of DNA strands can be sequenced in parallel, producing
substantially more productivity and minimising the need
for the fragment cloning methods that are often used in
genome sequencing by Sanger.

Nucleic acids from different samples, analysed one by
one, will be sequenced by the platform used and avail-
able. This platform will generate ultra-high-throughput
data that will be used in metagenomic analyses. Sequences
obtained from sequencing will undergo processing after
treatment using some bioinformatics programmes and
software. The results generated characterise the pres-
ence of viral, bacterial and fungal diversity of the samples,
enabling analysis of coinfection by other respiratory
agents, raising the possibility of severe COVID-19, in asso-
ciation with other viral infections.

Vitamin D evaluation

The serum level of 25(OH)D will be determined after
3hours of fasting. Concentrations will be analysed by high-
performance liquid chromatography and UV reading.”!
Following extraction, the sample, antibody and tracer will
be incubated for 90min at 20°C-25°C. Phase separation
is accomplished after a 20 min incubation period at 20°C-
25°C with the secondary antibody. A buffer is then added
before centrifugation to reduce non-specific binding.
Radioactivity is measured by a gamma counter and is
inversely proportional to the 25(OH)D concentration in
the sample. Liquid chromatography coupled to tandem
mass spectrometry, which is considered the gold stan-
dard, will be the method used. This method is capable of
discriminating between the two forms of vitamin D: one
found mainly in vitamin D3 (cholecalciferol) is synthe-
sised mostly by the action of solar ultraviolet radiation
on the skin, and the other is vitamin D2 (ergocalciferol),
which is of exogenous origin only.

For serum levels, vitamin D 25(OH)D level will be cate-
gorised as?® severe deficiency: <20nmol/L, deficiency:
<50 nmol/L, insufficiency: 50-150nmol/L and desirable:
>100nmol/L.

Dietary intake

An adapted Frequency Food Questionnaire (FFQ) will be
adapted from the Harvard Willett Food Frequency Ques-
tionnaire to trace sources rich in vitamin D according
to the food group: in nature or minimally processed,
processed food and ultraprocessed food regarding NOVA
Food reference.” For adequate food serving, the FFQ will
consider the Brazilian reference for pregnant women.*
The Brazilian food table will be chosen to assess and
compare micronutrient adequacy. The National Nutrient
Database for Standard Reference of the US Department
of Agriculture will be used and the industry food label

will also be referred. All values will be analysed using the

Guideline Dietary Reference Intake for Vitamin D (DRIs).

We will categorise as insufficiency, adequate or excessive

the levels according to the DRIs: estimate average require-

ment or adequate intake and tolerable upper intake level.

The total energy intake will be calculated and the source

of industrial food levels will be assessed. Questionnaires

will be online and self-applied by the electronic data
storage system RedCap, as previously mentioned.

We will study if there is an association between vitamin
D deficiency and/or insufficiency and maternal outcomes
according to disease severity. As control variables, we will
assess the maternal body mass index, supplementation
intake, maternal age and maternal skin colour. In Brazil,
race/ethnicity determinants are evaluated through self-
reported skin colour because of the miscegenation of the
population. Traditionally, the categories of skin colour
according to the Brazilian Institute of Geography and
Statistics are white, black, pardo, yellow and indigenous.

To compare vitamin levels and disease severity, the
outcomes will be classified into four levels of severity*:

1. Mild clinical features without pneumonia diagnosis.

2. Confirmed pneumonia on chest CT with fever and oth-
er respiratory symptoms.

3. Hypoxia (oxygen saturation <93%) and respirato-
ry distress or abnormal blood gas analysis results
(PaCO? >50 mm Hg or PaO® <0 mm Hg).

4. Respiratoryfailure requiring intensive care monitoring.

Considering the frequency of vitamin D deficiency
(<50nmol/L) as 16% in the pregnant population,®
assuming a type I error of 5% as appropriate, considering
an OR=3and type II error of 20%, the total size for this
study component should be approximately 70 women per
group. A total of 140 participants would be the minimum
number required for this analysis. All women included
in the cohort study will be invited to consent to receive a
WhatsApp call with the link to request the FFQ surveys on
RedCap platform.

Descriptive statistics will be calculated and presented
as frequencies (n and %), mean and SD, or median with
sample characteristics. To compare sources of nutrients
according to industrial food processing between intake
of two vitamin D levels, adherence to normal distribu-
tion using Quantile-quantile plots (Q-Q) plots and
histograms followed by a test for normal distribution of
numerical variables will be performed. An appropriate
statistical analysis will be used for categorical variables,
as the %° test or the Mann-Whitney or Student t test for
numerical variables to compare anthropometrics and
maternal differences between vitamin D levels. The
Kolmogorov-Smirnov, Shapiro-Wilk and Anderson-
Darling normality tests will also be used as required, in
addition to logistic regression analysis with the estimate
of OR and 95% CI to assess factors related to outcomes
(symptom severity). To study the correlation between
vitamin D levels and COVID-19 symptoms, the Spearman
correlation coefficient will be applied. All results with a
p value below 0.05 will be considered significant. The
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Monitoring and Evaluation Committee

Stakeholders
Other obstetric

units, government, FHH
civil society and
others

Gathering
information on
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planning of
actions to fight
the pandemic

M&E

Steering l

=_ Qualitative studies

sampling of pregnant
women with suspected
or confirmed COVID-19
and their relatives, and

health professionals

Counterparts

Figure 3 Axis 4—crisis management committee in the COVID-19 Research Network and identification of relevant information

to face the pandemic. M&E, monitoring and evaluation.

software/programme R V.3.6.1 will be used (R Core
Team, 2019).%

Axis 4: crisis management committee in the COVID-19
research network and identification of relevant information to
face the pandemic

The establishment of the REBRACO initiative (Brazilian
network for the study of COVID-19 during pregnancy)
goes beyond a clinical-epidemiological study. Its funda-
mental objective is to assist in tackling the first pandemic
wave of the SARS-CoV-2 virus in the Brazilian context
and regional context of Latin America by strengthening
preparedness and response capacity.

We will implement a monitoring and evaluation (M&E)
management committee to identify information relevant
to the following matrices (figure 3): (1) organisation of
health services participating in REBRACO; (2) barriers
and facilitators during implementation of healthcare and
training of healthcare professionals; (3) information and
guidance for the general public, pregnant women and
their families and healthcare professionals; (4) frequency
of flu-like syndrome and SARS related and unrelated to
SARS-CoV-2 in pregnant women attended in urgent/
emergency care services, proportion of severe morbidity
and maternal mortality, frequency of adverse and related
perinatal outcomes and prevalence of flu-like syndrome,
severe respiratory syndrome and COVID-19 contami-
nation in parturient women during the pandemic; (5)
how pregnant women, their families and health profes-
sionals are dealing with the SARS-CoV-2 pandemic, how
it influences healthcare and the ability to cope with the
pandemic.

An M&E management plan will be formulated, which
will be fundamentally based on periodic actions to
monitor real-time data for the five matrices, to make deci-
sions that can help redirect the organisation of health
services and healthcare plans, inform the parties involved

about ways of coping with the pandemic, identify the
need for corrective actions and analyse objectively and
systematically the barriers and facilitators, using predeter-
mined process and outcome instruments and indicators.
For this purpose, a team of project collaborators will be
appointed to compose an M&E management team that
will be responsible for developing, implementing and
coordinating the activity plan. The COVID-19 network
will encourage the direct or indirect participation of
members of counterpart institutions, stakeholders or
direct and indirect beneficiaries of the project, bene-
fiting the comanagement of activities and their respective
impact and scope results.

Assessment instruments and criteria, monitoring
parameters and other M&E processes will be based on the
Monitoring and Evaluation Manual developed by the Pan
American Health Organisation.” The M&E management
instruments to be used will be technical meetings, tech-
nical reports, performance reports and a final evaluation
report.

Weekly technical meetings will be essential for proper
implementation, development and monitoring of the
project to improve coping skills. The implementation,
monitoring and quality committee will be responsible for
technical discussions. M&E committee members may use
relevant information to formulate the technical reports,
acting as agents for the correction of activities foreseen by
the implementation, monitoring and quality committee.

The technical M&E report will be structured based on
the work plan, results, indicators, goals and activities of
the project and aims to evaluate the execution and prog-
ress of the activities given the results identified in the five
matrices in real time. The main sections of this instru-
ment include the description of the results, indicators,
goals, actions developed, lessons learnt/recommenda-
tions, financial execution and general considerations of
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the M&E committee, employees and counterparty. The
performance report will help assess the project’s execu-
tion regarding levels of relevance, effectiveness, effi-
ciency, impact and sustainability of the project.

Survey of information relevant to coping with the COVID-19
pandemic
The development of axes 1, 2, 3 and 5 of this project
will inform relevant data to the M&E committee (which
mainly refer to matrix 4): frequency of influenza and
SARS-related and unrelated to SARS-CoV-2 in pregnant
women seen in urgent/emergency care, the proportion
of severe morbidity and maternal mortality, frequency of
adverse and related perinatal outcomes, and prevalence
of influenza syndrome, SARS and COVID-19 contamina-
tion of parturient women during the pandemic.

An approach integrating quantitative and qualitative
methods including pregnant women, family members,
employees of the COVID-19 network (managers) and
healthcare professionals will raise information about
the following matrices: (1) organisation of participating
health services in the COVID-19 network; (2) barriers
and facilitators during implementation of healthcare
flows and health professional training; (3) information
and guidance for the general public, pregnant women
and their families and health professionals; (4) how preg-
nant women, their families and health professionals are
dealing with the SARS-CoV-2 pandemic and how it influ-
ences healthcare and coping with the pandemic.

This integrated approach will include quantitative and
qualitative studies:

1. Quantitative descriptive study. The intention of this
component is to identify strategies implemented in the
Obstetric Care service in REBRACO-16 units (partici-
pating centres). Managers responsible for the institu-
tion participating in this network will be contacted by
email and invited to participate. They will complete an
online data collection form (Google Form) including
information about the institution’s structure for ob-
stetric care (number of beds in the emergency room,
infirmary and labour wards and ICUs); the number
of professionals involved in obstetric care (number
of doctors, residents, technicians and nurses work-
ing in the obstetric care sectors); and qualification of
the unit’s resources to cope with the pandemic (eg,
sufficiency of PPE material, availability of tests). The
questionnaire will address this characterisation of par-
ticipating health services before and during the SARS-
CoV-2 pandemic.

2. Qualitative study. Three components of qualitative
studies will be carried out, focusing on the COVID-19
pandemic experience among pregnant women, their
close family members or partners and healthcare
professionals. Intentional sampling and saturation
sampling will be carried out in all three subgroups of
participants, and interviews will be carried out using
semistructured interviews properly developed for each
particular subgroup. Semistructured interviews will be

carried out through open-ended questions, allowing
for more in-depth information about the interviewee
experience. A single experienced interviewer will con-
duct all interviews for each subgroup. The interviewers
are researchers that are used to conducting qualitative
studies. These professionals have some years of expe-
rience, with backgrounds as family doctor, psychology
and social researcher. A unique list containing three
eligible women randomly selected from each partici-
pating centre will be used to randomly select those
who are to be invited to participate. One additional
eligible woman from each centre may be added to the
list until reaching the sample size according to the sat-
uration sampling method. An analysis only focused on
adolescents (women from 13 to 24 years old) will be
carried out. WHO defines adolescence as the popula-
tion aged 10-19 and the United Nations characterises
youth as the period between 15 and 24 years of age.**
The beginning of adolescence is marked by puberty.
Nevertheless, the end of this period is not well defined
and continues even after the age of 20.” This defini-
tion of adolescence has an impact on legislation, pol-
icies and programmes which are intended to protect
and empower adolescents. Therefore, an expanded
and more inclusive definition of adolescence as 10-24
years of age would allow society to ensure that invest-
ments must be made to support their well-being.”
That is why a separate list containing only adolescents
and the respective saturation sampling method will
be used, following the same methods described ear-
lier. For the health professional’s component, we will
follow a similar selection process using a list of three
randomly selected health professionals from each par-
ticipating centre, which may include a nursing techni-
cian, nurse, assistant professor or medical consultant,
and resident in gynaecology and obstetrics.

All semistructured interviews will be recorded on
audio after consent from the participants. Subsequently,
recordings will be transcribed using Reshape Software,
and the text obtained will be checked with the recording.
Texts will then be inserted into the NVivo V.12 computer
program to help with the analysis. A thematic content
analysis will be carried out.”

The subgroups and related methods are described
further.

Pregnant women

Pregnant women aged 13-45 years who participated in
the cross-sectional study (parturient) or cohort study (in
the exposed group) will be eligible to participate. For
that purpose, parturient women with positive SARS-Cov-2
tests will be invited to participate in individual telephone
interviews during the postpartum period after approxi-
mately 15 days since hospital discharge. At that time,
they should have already received RT-PCR test results for
SARS-CoV2 (PCR subgroups positive and negative for
SARS-CoV2). Pregnant women with suspected COVID-19
infection included in the cohort study will be contacted
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to participate by telephone a few days after the initial
medical evaluation. In case of hospitalised women, contact
will be established after hospital discharge (subgroups of
discharged and admitted patients).

Semistructured interviews will address the following
topics: information received about the prevention and
contagion of SARS-Cov2 and how it applies to your daily
life; the impact of a diagnosis or suspected COVID-19
infection in different areas of the woman’s life (family life,
work and social network); concerns and changes related
to self-care; relationship with the partner (when appli-
cable) and members of the family or friends; their expe-
rience with the quarantine, including the occurrence of
intimate partner violence and economic constraints; what
measures could be taken to improve communication and
information.

A second telephone interview with women who had a
positive COVID-19 test (RT-PCR) from the first subgroup
(parturients) will be conducted 60 days after the first
contact. Interviews will include the following topics:
impact of positive examination on different areas of
a woman’s life (family life, work and social network);
concerns and changes related to self-care and baby care;
and the existence of family members with related symp-
toms or positive SARS-CoV-2 test.

Family member or partner (companion)

Pregnant women who had a positive COVID-19 test (RT-
PCR) and participated in the qualitative study will be
asked at the end of their interview to indicate a close
family member or partner (companion) that could be
invited to participate. Only family members or partners
aged 18 years or older will be considered. Semi-structured
interviews for this component will address the following
topics: information received on the prevention and
contagion of SARS-CoV-2 and its application to your daily
life; the impact of the diagnosis on your family member
in different areas of his/her life (family life, work, social
network); concerns related to the diagnosis of your rela-
tive; what measures could be taken to improve communi-
cation and information.

Healthcare professionals

The qualitative study with healthcare professionals will
include nursing technicians, nurses, assistant professors
or medical consultants, and residents in gynaecology
and obstetrics. Semistructured interviews will address the
following topics: information received on the prevention
and contagion of SARS-CoV-2 and how it applies to your
professional life; information and resources on training
and individual protection (source and quality); difficul-
ties encountered during healthcare; concerns related to
the COVID-19 pandemic, including the safety of their
family; what measures could be taken to provide better
communication and information. Data on the sector of
activity at the time of the interview, age, time of expe-
rience (training), gender, time of work at the unit and
schooling will also be collected.

Axis 5: ecological approach

This is an ecological study on the monthly analysis of
health indicators in each participating centre and munic-
ipality where the centres are located. We will address the
indirect effects of the pandemic on the progression of
number of births (number of live births per month), fetal
deaths and factors associated with this variation. Other
relevant indicators such as preterm birth, caesarean
section rates and pre-eclampsia will also be considered.
We will collect data before the pandemic, through the
pandemic and 12 months after the official end of the
pandemic.

Monthly data from each participating centre at each
municipality where the REBRACO centres are located
will be retrieved from live birth certificates and death
certificate notes, and official reports of the surveil-
lance system of each municipality, respectively. All live
births and fetal deaths are of compulsory notification
and are based on live birth certificates and death certif-
icates of events occurring in the municipality. They are
continuously updated in the surveillance system. Death
certificates are filled following criteria for fetal deaths
standardised according to the Ministry of Health recom-
mendation (fetal losses occurring after 22 weeks or fetal
weight 2500 g).‘(‘;3 Aggregated sociodemographic, clinical
and perinatal data will be also obtained from records of
both live birth and death certificates. Data collected via
an Excel spreadsheet will be stored in a decoded form in
a database, protected under restricted and hierarchical
access by a specific password of the researchers.

Furthermore, a trend analysis will be carried out
between three periods (12 months before, during and 12
months after the pandemic). The first COVID-19 case was
officially announced in Brazil in February 2020.

General procedures

The participating centres involved in all aspects of the
project have adequate conditions to conduct the study.
In each participating centre, there will be a researcher
responsible for coordinating the study and a research
assistant who will receive training before data collection
begins. The electronic data storage system (RedCap) is
the platform of choice for the study and allows confiden-
tiality and safety in data storage. The RedCap platform
server is at the centre coordinating the study (CAISM/
UNICAMP), with a controlled two-way connection
between data collection devices (tablets) and the server,
which increases safety in data storage. The tablets and
installed RedCap application have access restricted by pass-
words properly created for the study and their handling
will be restricted to project activities. There will be partial
data extractions, with no interference in running the
RedCap data collection platform, aimed at verifying data
consistency and informing the M&E committee and the
Implementation, Monitoring and Quality Committee.
Reports with inconsistent information will be forwarded
to participating centres to double-check data, and correct
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or include any missing information. The committee will
carry out the final verification of revised data.

The study will provide different manuals and Standard
Operating Procedures (SOP) such as data collection,
processing and collection of biological material, filling
in the data platform (RedCap database) and conducting
the component of qualitative interviews. All research
assistants and collaborating researchers will be properly
trained through videoconference sessions and webinars
facilitated by the implementation, monitoring and quality
committee. Weekly meetings and WhatsApp groups
between the committee, research assistants and collab-
orating researchers will help establish communication
between the teams and answer questions about training
and study procedures.

The study implementation, monitoring and quality
committee will have a general monitor and a research
assistant to develop the activities provided in the commit-
tee’s procedures. Activities will be developed directly with
the researcher responsible for coordinating the study and
his/her research assistants in each collaborating centre.

Considering that throughout the pandemic, other
relevant interventions might be implemented and avail-
able, such as vaccination, the coordinating team will
be aware and prompt to consider amendments to the
initial protocol and new sets of variables, if necessary.
This is expected when leading with a new and uncertain
infection.

ETHICS AND DISSEMINATION
This research proposal will be guided by all principles set
out in the Declaration of Helsinki and Resolution 466,/12
of the Brazilian National Health Council. A Biorepository
will be instituted within UNICAMP, defined as a collec-
tion of human biological material, collected and stored
throughout project execution, according to pre-defined
technical, ethical and operational regulations or stan-
dards, under the management of the principal investi-
gator and institutional responsibility. The biorepository
will be installed in the LEVE of the Biology Institute of
UNICAMP, coordinated by Profssor Dr José Luiz Proenca
Modena, with the coresponsibility of the principal inves-
tigator of the project, under appropriate regulations. All
biorepository institution regulations in force under Reso-
lution 441, of 12 May 2011, ruled by the Brazilian National
Health Council, as well as updates, new guidelines, norms
and legislation, will be respected. All materials will be
under the custody of the principal investigator and will
be extended to collaborating researchers and representa-
tives of other centres under express authorisation.
Informed consent for the collection, deposit, storage,
use and disposal of human biological material in a
biorepository will be formalised using a specific ICF, as
recommended in the Brazilian National Health Council
resolutions. In case of loss or destruction of samples,
as well as closure of the biorepository, the research

participant will be notified, and samples will be properly
discarded.

To participate in the research, the ICF must be signed.
Data will be stored in a database specifically created for
this purpose, protected by password in a deidentified
manner. For mild cases not admitted to the hospital, due
to biosafety reasons, informed consent is possible by tele-
phone contact. The results of the research will be subject
to publication in specialised magazines and scientific
dissemination congresses. Personal data as well as partici-
pant identity will remain confidential.

According to biorepository regulation, also described
in the ICF, at the end of the storage period, for up to 10
years, the material of this biorepository may be formally
transferred to another biorepository or biobank if
authorised by the ethics committee and the participant.
Since it is a new disease, considerable doubt surrounds
its behaviour during pregnancy. Novel possibilities of
further studies may arise over time, and the use of data
and biological material collected during the pandemic
will be essential to help answer these questions. Any new
research that is to be conducted using the stored mate-
rial will be submitted for approval by the research ethics
committee, eventually by the National Research Ethics
Committee, should it be applicable.

Other institutions participating in the project, in addi-
tion to UNICAMP, will have (depending on funding)
structure for the installation and management of a
biobank and/or biorepository for biological samples
included in the project, after approval by the local ethics
committee. All ethical aspects permeating the use of
biological samples stored in a biobank and/or biorepos-
itory will follow current biosafety rules and legislation, as
explained in Resolution 441 of 12 May 2011, regulated by
the National Health Council. Sample collection will only
be carried out after the participant signs the ICF, as previ-
ously stated. In the event of dissolution of partnership
between any institutions of the specific proposal associ-
ated with the biorepository, samples may be transferred to
the UNICAMP Biorepository or may have another desti-
nation, depending on the disconnected institution and
project coordination, following all pertinent legal aspects.
Human biological material can be stored in a bioreposi-
tory throughout the validity of the current research.

The management component of the management
and evaluation committee in the COVID-19 Research
Network is part of an implementation component since
data will not be collected from managers, except for the
eventual data collection on the resources of each institu-
tion to combat the pandemic.

In the qualitative approach, pregnant women and
parturients who are already included in the quantitative
axis of this study will be invited. Initial contact inviting to
participate in the survey will be made using the telephone
number obtained at the time women registered in this
study. Semistructured interviews with pregnant women,
parturients and their families will be conducted by tele-
phone and recorded after consent. Telephone interviews
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with health professionals will occur after recorded
informed consent. Interviews should last around 20 min.

For the telephone interview, an ICF prepared specifi-
cally for this purpose will be read. After clarifying doubts,
the participant will be asked if she agrees to participate
in the survey and allows these questions to be recorded.
If the answer is affirmative, it will be explained that the
recorder will be turned on and both questions will be
repeated and recorded. Soon after, the interview will
begin. The participant will receive a digital copy of the
ICF by email.

All participants will be informed that they can refuse
to participate in the study or interrupt their participation
at any time without any consequences. In underage (<18
years old) participants, an authorisation from parents/
legal guardians will be requested for the interview, as well
as the adolescent’s assent. Participants will be assured
that their identity will be kept confidential and no infor-
mation will be given to others who are not part of the
research team. When publicising the results of the study,
the names of the participants will not appear. To guar-
antee confidentiality, cases will be identified by numbers,
as well as interview recordings and transcripts.

Ethical approval for the coordinating centre was
obtained from IRB (letters of approval numbers 4.047.168,
4.179.679 and 4.083.988; online supplemental material)
and then each participating centre also received its local
approval. All women will be fully informed to sign an ICF
before enrolmentin the study. Results will be published in
peer-reviewed journals and presented in scientific confer-
ences. Key findings will also be disseminated via various
media, including Twitter for the study (@rebraco2020).

DISCUSSION

Researchers in the Department of Obstetrics and Gynae-
cology at the University of Campinas have extensive
experience in multicentre studies, both at international
and national levels. The study will be conducted by the
Brazilian Network of Studies on Reproductive and Peri-
natal Health. It will also have the support of the Centre
for Studies on Reproductive Health of Campinas (Cemi-
camp), a private non-profit organisation that is the
research arm of the Department of Obstetrics and Gynae-
cology of the University of Campinas, with experience
in planning, execution and administration of clinical
and epidemiological studies and currently selected as a
WHO special collaborating centre, within a partnerships
through the HRP Alliance (Development and Research
Training in Human Reproduction).

Establishing such an initiative in Brazil is not an easy
task. It involves experience and capacity in clinical and
epidemiological studies, in addition to knowledge and
use of ‘Good Clinical Practice’ standards. This is the
reason we chose to include participating centres from
different parts of Brazil in the different axes of the study.
These centres also have previous experience in the inclu-
sion of women in clinical and epidemiological studies

and a previous good record of performance. In one of the
recent multicentre studies coordinated by UNICAMP, we
published the processes and experiences involved in plan-
ning and conducting a multicentre study involving the
collection of clinical-epidemiological data and biological
samples.”* We also explored the barriers and methods
adopted to overcome these obstacles. This documented
and shared experience exemplifies UNICAMP’s role in
coordinating studies of this scale. One of the important
characteristics described in this article is the fundamental
role of institutional commitment to the good develop-
ment of studies. All participating centres were previously
contacted about the possibility of conducting the study,
and a commitment was made to assure adequate imple-
mentation of the project in all centres.

The pandemic has created considerable challenges
for people’s lives, including even tighter budgetary
constraints, barriers to healthcare access, fears related
to the risk of vertical transmission or transmission/infec-
tion, concerns about taking care of a baby while sick with
COVID-19, mental health disorders, intimate partner
and domestic violence, and workers’ rights and safety,
among others. A rapid response to such a complex and
challenging situation is fraught with difficulties. National
and international and multicollateral collaborations are
essential to address this matter.

Currently, it is not completely known whether pregnant
women are more likely to have adverse outcomes resulting
from the infection. Maternal and perinatal health can be
impacted by infection, but so far, little is known about the
impact of SARS-CoV-2 infection on shortterm or long-
term maternal and perinatal health. Likewise, the effects
of infection on conceptual products such as the placenta
and breast milk are largely unknown. Additionally, it is
not known whether there is SARS-CoV-2 transmission
to the newborn through breast milk, although there is
evidence that other viruses are transmitted through breast
milk. The current scenario is serious and the psycholog-
ical repercussions of the pandemic on the population of
pregnant women, their families and health professionals
involved in the care of patients affected by this pandemic
are not fully known. Nevertheless, severe repercussions
are presumed to exist.

The importance of a network study that broadens
knowledge about SARS-CoV-2 infection during pregnancy
is reiterated throughout the panorama described earlier,
especially in Latin America, currently one of the major
locations where the pandemic is still rampant. Knowl-
edge of the repercussions of this virus is scarce in the
obstetric population and needs to be more widespread,
both to face the current COVID-19 pandemic and the
future repercussions on maternal and perinatal health.
The current study will allow an international alliance to
standardise the study of COVID-19 in pregnancy and to
establish a collaboration to share expertise among health
services from different settings of LMIC, building capacity
and strengthening their ability to combat the pandemic
and implement local policies. The acquisition of real-time
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data and consolidation of information from one or more
centres, with a consequent production of relevant scien-
tific knowledge, are crucial to identify barriers and facil-
itators of the implementation process of local policies
dedicated to maternal and childbirth care. Furthermore,
information is essential to address the unmet needs
related to the unknown rate of disease progression in
pregnant women and the short-term repercussions on the
fetus/newborn.
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