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ARTICLE INFO ABSTRACT
Article history: Background: Knowledge about COVID-19 in pregnancy is limited, and evidence on the
Received 11 May 2021 impact of the infection during pregnancy and postpartum is still emerging.
Accepted 25 August 2021 Aim: To analyze maternal morbidity and mortality due to severe acute respiratory infec-
Available online 14 September 2021 tions (SARI), including COVID-19, in Brazil.

Methods: National surveillance data from the SIVEP-Gripe (Sistema de Informagao de Vigilancia
Keywords: Epidemioldgica da Gripe) was used to describe currently and recently pregnant women aged
Pregnancy 10-49 years hospitalized for SARI from January through November, 2020. SARI cases were
Maternal mortality grouped into: COVID-19; influenza or other detected agent SARI; and SARI of unknown eti-
Severe acute respiratory infections ology. Characteristics, symptoms and outcomes were presented by SARI type and region.
SARS-CoV-2 Binomial proportion and 95% confidence intervals (95% CI) for outcomes were obtained
Brazil using the Clopper-Pearson method.
SIVEP-Gripe Results: Of 945,460 SARI cases in the SIVEP-Gripe, we selected 11,074 women aged 10—49

who were pregnant (7964) or recently pregnant (3110). COVID-19 was confirmed in 49.4%
cases; 1.7% had influenza or another etiological agent; and 48.9% had SARI of unknown eti-
ology. The pardo race/ethnic group accounted for 50% of SARI cases. Hypertension/Other
cardiovascular diseases, chronic respiratory diseases, diabetes, and obesity were the most
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common comorbidities. A total of 362 women with COVID-19 (6.6%; 95%CI 6.0—7.3) died.
Mortality was 4.7% (2.2—8.8) among influenza patients, and 3.3% (2.9-3.8) among those
with SARI of unknown etiology. The South-East, Northeast and North regions recorded the

highest frequencies of mortality among COVID-19 patients.
Conclusion: Mortality among pregnant and recently pregnant women with SARIs was elevated
among those with COVID-19, particularly in regions where maternal mortality is already high.

© 2021 Sociedade Brasileira de Infectologia. Published by Elsevier Espaia, S.L.U. This is an open

access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

By November 23, 2020, Brazil had more than six million con-
firmed cases of COVID-19 and 176,000 associated deaths.®
These numbers are likely underestimates. According to the
Epicovid19-BR, a national serological household popula-
tion-based survey, for each confirmed diagnosis, there are
approximately six additional unreported cases, and for
every 100 hundred infected, one dies.? In addition, ethnic
and regional disparities in rates of infection have been
documented in Brazil.?

Evidence about the impact of COVID-19 during pregnancy
and postpartum is still emerging. Early case series studies
from China suggested that pregnant women were not at
increased risk of severe disease.* However, as the pandemic
spread globally, evidence of increased clinical severity,
including mortality, among pregnant women emerged in
some high-income countries.””’

Knowledge about the impact of COVID-19 during preg-
nancy in low- and middle-income countries (LMIC) is lim-
ited. A recent study of 978 pregnant and postpartum
Brazilian women with COVID-19 reported 124 deaths (case
fatality rate of 12.7%) by June 18, 2020. Risk factors for mor-
tality among these cases, included obesity, diabetes, cardio-
vascular diseases, and postpartum period.® However, no
information has been reported on maternal morbidity and
mortality from other/unknown severe acute respiratory ill-
nesses (SARIs) during the same period, even though SARIs
with unknown etiology have increased in Brazil since the
beginning of the pandemic, and may actually reflect undi-
agnosed COVID-19.° Understanding the treatment and clin-
ical outcomes of pregnant and recently pregnant women
with COVID-19 and other SARIs is needed to inform public
health decision-making.

This manuscript analyzes maternal morbidity and mortal-
ity due to SARIs, including COVID-19, in Brazil, using data
from the SIVEP-Gripe (Sistema de Informagcao de Vigilancia Epide-
miolégica da Gripe) for January to November 2020.

Methods
Data source
The development of Brazilian reporting systems for surveil-

lance of the COVID-19 pandemic has been described
elsewhere.”'° Briefly, in January 2020, the Ministry of Health

implemented a REDCap platform to prospectively report sus-
pected, probable and confirmed COVID-19 cases. By March,
the REDCap system had been discontinued and mild COVID-
19 cases began to be reported on e-SUS Vigilancia Epidemioldg-
ica (e-SUS-VE), a new national COVID-19 reporting system.
Meanwhile, hospitalized COVID-19 cases were recorded on
the SIVEP-Gripe, which had been created in 2002 and used for
surveillance of circulating viruses. In 2009, this system incor-
porated SARI notification for all hospitals, and has since been
used to report SARIs in the Brazilian population. Both e-SUS-
VE and SIVEP-Gripe include suspected and confirmed COVID-
19 cases as reported by public and private health services.
The two systems are inter-related on the Brazilian Ministry of
Health “Portal do COVID-19” website (https://covid.saude.gov.
br/), which summarizes daily aggregated counts from both
platforms.’

All SARI-related hospital admissions and deaths are cap-
tured in the SIVEP-Gripe, and notifications are mandatory.
The SIVEP-Gripe records variables, such as notification date,
onset of symptoms, hospitalization, collection of clinical
specimens, detection, release of laboratory results, and case
resolution (Supplementary Table S1). Access to de-identified
and unduplicated data is publicly available (https://opendata
sus.saude.gov.br/dataset/bd-srag-2020)."*

Study design and population

This population-based case series study used surveillance
data from the SIVEP-Gripe. We included all cases of currently
and recently pregnant women aged 10—49 years, who were
hospitalized because of SARIs (including COVID-19) between
January 1 and November 23, 2020. Currently pregnant women
were identified as those with a recorded gestational age, who
were not simultaneously recorded as postpartum nor had
had an abortion. Recently pregnant women comprised those
in the postpartum or post-abortion period. Those for whom
final classification of the case (final diagnosis by type of SARI)
was missing were excluded.

Measures

SIVEP-Gripe classifies SARI cases as being due to influenza,
other respiratory virus, other etiological agents, COVID-19, or
with unknown etiology.'? We regrouped SARI cases into three
categories:

e COVID-19, defined as SARS-CoV-2 infection confirmed by
laboratory testing (molecular diagnostics with real-time
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quantitative PCR or serology), clinical/epidemiological, clin-
ical or clinical-imaging criteria;

¢ Influenza or other detected agent SARI, defined by a labora-
tory-confirmed respiratory virus or other etiological infec-
tious agent; and

e SARI with unknown etiology, defined by clinically-con-
firmed influenza-like illnesses or SARI with no etiologic
agent identified.

Maternal age was computed by the SIVEP-Gripe as the
interval between the woman’s date of birth and date of the
first symptoms, and was categorized as: 10—19, 20—29, 3039,
and 40—49 years.

Race/ethnicity was recorded according to the patient’s
declaration. The official Brazilian classification recognizes
five groups: branco (White), pardo (those who declare them-
selves as such or as mulatto, cabocla, cafuza, mameluca or mes-
tizo), preto (Black), amarelo (East Asian), and indigena
(Indigenous).

Education was the highest grade/year the patient declared,
and was grouped into five categories: no education; elemen-
tary; high school; higher education; and missing or unknown.

Results are presented by region of residence and federa-
tion unit (state level). The regional division of Brazil consists
of states (26 states and the Federal District) and municipali-
ties grouped into five regions (North, Northeast, Southeast,
South, and Central West).

We adapted the World Health Organization list of signs
and symptoms and comorbidities available in the COVID-19
Data Platform for monitoring pregnancies.”® Hypertension
(pre-existing or onset during pregnancy) is grouped with
other cardiovascular diseases. Diabetes is a composite vari-
able including pre-existing and gestational diabetes.

Outcomes (admission to intensive care unit [ICU], ventila-
tory support, and death) are presented by SARI type and
region of residence.

The supplemental material contains additional details for
coding of study variables (Supplementary Table S2).

Statistical analysis

We used descriptive statistics to summarize the characteris-
tics of the study population. Categorical variables are sum-
marized as counts and percentages; continuous variables are
expressed as medians with inter-quartile ranges. Binomial
proportion and 95% confidence intervals (95% CI) for out-
comes were obtained using the Clopper-Pearson method.
Analyses were performed with SAS software, version 9.4
(SAS Institute, Inc., Cary, North Carolina). We used ArcGIS,
version 10.6, (Environmental Systems Research Institute,
Redlands, WA, USA) to plot the number of cases and deaths
by region of residence. To construct maps, we used the Natu-
ral Breaks (Jenks) method for defining ranges and consolida-
tion of classes.

Ethical statement

This study used only non-identifiable publicly available data;
therefore, no ethical approval was necessary.

Results

Among 945,460 cases of SARI hospitalized between January 1
and November 23, 2020, 11,074 (1.2%) were pregnant or
recently pregnant women and constituted the study popula-
tion. Of these 11,074 women, 71.9% were currently pregnant
(including those with trimester missing information), and
28.1% were recently pregnant.

Close to half (49.4%) were confirmed COVID-19 cases, and
48.9% had SARI of unknown etiology; the remaining 1.7% had
confirmed influenza or another etiological agent.

Fig. 1 presents the flow diagram for identifying the study
population.

Forty-four percent of these women were aged 20—29, and
37% were aged 30—39 (Table 1). Almost half (45.9%) reported
pardo race/ethnicity, although about 20% of records were
missing information on ethnic origin.

Overall, hypertension or other cardiovascular diseases,
chronic respiratory diseases, diabetes, and obesity were the
most common comorbidities in this population (9.9%, 6.9%,
6.5%, and 4.1%, respectively). Among those with COVID-19,
hypertension/other cardiovascular disease and diabetes were
the leading comorbidities (10.3% and 7.7%, respectively).
Asthma/other lung diseases was the most common comor-
bidity among those with influenza-associated SARI (7.5%) and
among those with SARI of unknown etiology (9.5%).

Four in ten (40.4%) women in the study population were in
their third trimester, and 28.1% were in the postpartum or
post-abortion period. Recorded abortions accounted for 0.7%
of recently pregnant patients.

Based on absolute case counts, the highest burden of dis-
ease was in the Southeast region with 39.0% of the total num-
ber of SARI cases, followed by the Northeast (29.0%), Central-
West (11.0%, North (10.5%), and South (10.5%). The Southeast
and Northeast regions reported the highest percentages of
COVID-19 cases (33.9% and 30.5%, respectively).

A large majority (93.4%) of the SARI cases were recorded as
symptomatic; 1.3% had no symptoms; and 4.8% had missing
information for all variables related to symptoms. Cough was
the most frequently recorded symptom (64.8%), regardless of
SARI type (Table 2). Compared with the other groups, those
with COVID were more likely to have loss of smell or taste,
headache, diarrhea, fatigue/malaise, and muscle aches. Fever,
cough, sore throat, and oxygen saturation <95% were rela-
tively more frequent among those with SARI with influenza
or another etiological agent.

Maternal outcomes by SARI type are described in
Table 3. ICU admission was more frequent in women with
COVID-19 (19.5%; 95%CI: 18.4—20.5) than among those with
SARI of unknown etiology (16.8%; 95%CI: 15.8-17.8) or
influenza (15.8%; 95%CI: 10.9—21.8). For those admitted to
ICU, the length of stay for COVID-19 cases was longer
(median of 6 days) than that for women with other SARIs.
Most women (56.7%) did not receive invasive ventilatory
support.

A total of 362 deaths (6.6%; 95%CI: 6.0—7.3) were docu-
mented among women diagnosed with COVID-19. Mortality
was 4.7% (95%CI: 2.2—8.8) among women with influenza,
and 3.3% (95%CI: 2.9-3.8) among those with SARI of
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945460 patients included in the
SIVEP-Gripe system,
from January 1 - November 23 2020

511581 Men

332 Sex ignored*

A

v

312190 Women under 10 or over 49 years-old
109114 No pregnancy or postpartum (45 days after birth)
1169 Missings on SARI final diagnosis

11074 pregnant and postpartum women

| ‘

}

190 SARI with influenza or other

etiological agents etiology**

5415 SARI cases with unknown

5469 COVID-19 cases

! I

Criteria®**:

Laboratory: 95-8%
Clinical-Epidemiologic: 0%
Chinical: 2-1%
Clinical-Image: 0%
Missing: 2-1%

Criteria®***:
Laboratory: 89-2%

Clinical: 5-3%
Clinical-Image: 0-2%
Missing: 3-9%

Clinical-Epidemiologic: 1-4%

Criteria®**:

Laboratory: 93-6%
Clinical-Epidemiologic: 0-4%
Clinical: 1-1%
Clinical-Image: 1-8%
Missing: 3-0%

Dataset: 23-11-2020

Abbreviation: SARI=Severe Acute Respiratory Infection; SIVEP-Gripe=Sistema de Informagdo de Vigilancia Epidemiologica da Gripe
*Sex ignored is one of the categories allowed for recording this variable, it does not mean missing.

**SARI case for which no other etiologic agent was identified OR it was not possible to collect / process clinical sample for laboratory diagnosis, OR it was not

possible to confirm by clinical-epidemiological. clinical-image or clinical criteria.
"***Criterion used for final classification of the case.

Current case definition: https://coronavirus.saude.gov.br/definicao-de-caso-e-notificacao

Fig. 1-Study flow diagram.

unknown etiology. Survival status was missing or unknown
for 13%.

Table 4 compares the characteristics of women with
COVID-19 who died with the characteristics of survivors.
Higher percentages of those who died were aged 30-39 (49.7%;
180/362) and self-identified as pardo (53.6%). Hypertension/
other cardiovascular diseases, diabetes, and obesity were
more common among those who died than among survivors
(19.1% versus 9.6%, 16.3% versus 7.4%, and 12.1% versus 4.4%,
respectively). Most of the women who died were in the post-
partum period (48.3%) or third trimester (29.0%); no informa-
tion was available about the stage of pregnancy at which they
had been infected. Admission to ICU, invasive ventilation,
and longer length of ICU stay were also more frequent among
those who died.

Differences in characteristics were also observed between
survivors and non-survivors for other SARIs (Supplementary
Tables S3 and S4).

Fig. 2 depicts the number of cases and deaths by type of
SARI for each of the 27 Brazilian states. Low numbers of cases
and deaths were observed for influenza-associated SARI. The
absolute numbers of cases of COVID-19 and SARI with
unknown etiology were similar, but their geographical distri-
butions differed sharply. The North, Northeast and Central-
West regions had higher frequencies of COVID-19 cases and

deaths, particularly the Northeast and Southeast states. The
supplementary material (Supplementary Tables S5-S7) shows
the distribution by region and states for survivors and non-
survivors for all SARI types.

Discussion

Using data from a national surveillance system in Brazil, we
described the characteristics of pregnant and recently preg-
nant women with SARIs from January 2020 to November
2020, with special attention to COVID-19, which was con-
firmed in 50% of the study population. Our inclusion of com-
parable analyses of the characteristics, outcomes and
geographical distribution of pregnancies of SARIs with influ-
enza and those with SARIs of unknown etiology, is an
approach, that to our knowledge, has not been previously
applied to this population.

Mortality among those with COVID-19 was elevated, com-
pared with the other SARI groups. A total of 362 deaths were
recorded among COVID-19 cases. To put this figure in context,
371 maternal SARI deaths were recorded during the 2009-
2010 A/HIN1 influenza pandemic, 227 of which were attrib-
uted to A/HIN1. COVID-19 mortality in pregnancies is
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Table 1 - Characteristics of pregnant and recently pregnant women with SARI infections who were admitted or died,

SIVEP-Gripe, Brazil, January-November 2020 (n = 11,074).

Characteristics SARI with influenza SARI cases with COVID-19 cases
or other etiological agents unknown etiology (n=5469)
(n=190) (n = 5415)
n % n % n %
Age (years), median (IQR) 27 21;32 27 22;33 29 24;34
Age group (years)
10to 19 33 17.4 836 154 534 9.8
20to 29 82 43.2 2,494 46.1 2,267 41.4
30to 39 70 36.8 1,766 32.6 2,264 41.4
40 to 49 5 2.6 319 5.9 404 74
Race/ethnicity (self-reported)
White 75 395 1,597 295 1,404 25.7
Black 12 6.3 401 7.4 281 5.1
East Asian 2 1.0 40 0.7 46 0.8
Pardo 78 41.0 2,374 43.8 2,633 481
Indigenous 0 0 30 0.6 80 1.5
Missing/unknown 23 12.1 973 18.0 1,025 18.7
Education level
No education 1 0.5 23 0.4 17 0.3
Elementary school 38 20.0 865 16.0 704 12.9
High school 56 29.5 1,229 22.7 1,316 241
Higher education 22 11.6 314 5.8 409 7.5
Missing/unknown 73 38.4 2,984 55.1 3,023 55.3
Comorbidities
Hypertension/other cardiovascular disease 14 7.4 522 9.6 562 10.3
Diabetes 8 4.2 292 5.4 421 7.7
Asthma/other chronic lung diseases 14 7.4 513 9.5 241 44
Obesity 7 3.7 185 3.4 264 4.8
Immunosuppression/HIV 3 1.6 114 2.1 69 1.3
Chronic hematological diseases or anemia 1 0.5 77 1.4 56 1.0
Neurological disease or depression 3 1.6 58 1.1 47 0.9
Chronic renal disease 0 0 47 0.9 46 0.8
Chronic liver disease or hepatitis 0 0 29 0.5 17 0.3
Tuberculosis 0 0 10 0.2 2 0.04
Other comorbidities 12 6.3 274 5.1 238 4.3
Smoking (former or current) 5 2.6 79 1.5 19 0.3
Gestational age
First trimester 16 8.4 531 9.8 378 6.9
Second trimester 48 25.3 1,102 20.3 985 18.0
Third trimester 86 46.3 1,914 35.3 2,475 45.3
Trimester ignored 9 4.7 182 34 238 43
Postpartum or post-abortion 31 16.3 1,686 311 1,393 25.5
Imaging (X-ray or CT)
Not performed 69 36.3 2,078 38.4 2,039 37.3
Performed 64 33.7 1,519 28.0 1,596 29.2
Missing/unknown 57 30.0 1,818 33.6 1,834 33.5
Region of residence”
Southeast 58 30.5 2,412 44.5 1,852 339
Northeast 56 295 1,487 27.5 1,668 30.5
Central-West 26 13.7 487 9.0 701 12.8
North 12 6.3 360 6.6 792 14.5
South 38 20.0 669 12.3 454 8.3

Abbreviation: IQR = Interquartile Range

* Two missings on region not computed here.

higher in Brazil than estimates from other countries for the
same period.°

To develop and target public health interventions, it is
important to understand why the pandemic is affecting this
segment of Brazil’s population. Despite substantial improve-
ments, maternal health remains a major concern in LMICs.
Morbidity and mortality due to non-communicable and

infectious diseases affecting pregnancies are far higher in
LMICs than in more affluent countries.” Thus, when a pan-
demic reaches a population already at high risk, the health
consequences tend to be greater.

A systematic review has synthesized characteristics of and
outcomes for pregnant women affected by COVID-19.” Brazil-
ian authorities are adopting international recommendations,
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Table 2 - Signs and symptoms of pregnant and recently pregnant women with SARI infections who were admitted or died,

SIVEP-Gripe, Brazil, January-November 2020 (n = 11,074).

Signs and symptoms SARI with influenza SARI cases with COVID-19 cases
or other etiological agents unknown etiology (n =5469)
(n=190) (n =5415)
n % n % n %

Symptomatic cases, n (%) 190 100 5,159 95.3 5,048 92.3
Fever 134 70.5 2,727 50.4 3,107 56.8
Cough 162 85.3 3,466 64.0 3,550 64.9
Sore throat 80 42.1 1,122 20.7 1,180 21.6
Shortness of breath 113 59.5 2,541 46.9 2,593 47.4
Oxygen saturation < 95% 61 321 1,281 23.7 1,351 247
Vomiting or nausea 22 11.6 637 11.8 557 10.2
Runny nose or nasal congestion 20 10.5 567 10.5 566 10.3
Headache 22 11.6 592 10.9 828 15.1
Muscle aches 18 9.5 384 7.1 731 134
Diarrhea 13 6.8 473 8.7 545 10.0
Fatigue/malaise 12 6.3 352 6.5 503 9.2
Loss of smell 2 1.0 214 3.9 850 15.5
Loss of taste 3 1.6 156 2.9 565 10.3
Chest pain 3 1.6 104 1.9 107 2.0
Abdominal pain 6 3.2 189 3.5 181 33
Joint pain (arthralgia) 0 0 18 0.3 18 0.3
Conjunctivitis 0 0 6 0.1 1 0.02
Skin rash or skin ulcers 0 0 9 0.2 8 0.1
Bleeding (hemorrhage) 0 0 6 0.1 12 0.2
Lymphadenopathy 0 0 2 0.04 2 0.04
Other symptoms 15 7.9 366 6.8 337 6.2

but these guidelines may not reflect the unique characteris-
tics, social context, and health care reality of Brazil. Our study,
by contrast, used data from the national surveillance system
to focus on pregnant and recently pregnant Brazilian women
affected by SARIs.

Age and underlying conditions (notably, chronic hyperten-
sion and pre-existing diabetes) have been identified as risk
factors for severe COVID-19 in pregnant women.®’ We
observed elevated mortality among those with COVID-19
aged 30-39 or who had hypertension/other cardiovascular dis-
eases or diabetes, when compared with their counterparts
with other SARIs. However, it was not possible to determine if
these conditions were pre-existing or pregnancy-related.

Obesity, another risk factor for unfavorable COVID-19 out-
comes, has an estimated prevalence of 18.6% in Brazilian
women aged 20—49.%° The prevalence of obesity in our study
population was only 5%, but obesity was the third most fre-
quent comorbidity among women with COVID-19 who died.
Because of natural changes in weight associated with preg-
nancy, this relationship needs to be more carefully quanti-
fied.

For cases of SARIs with influenza or other etiological
agents, the most common age range for deaths was 20-29, not
30 or older. Also, deaths in this group occurred more fre-
quently among those with asthma or other chronic lung dis-
eases rather than cardiovascular diseases or obesity.

A previous study of mortality among COVID-19 patients,
also based on SIVEP-Gripe data, revealed disparities by eth-
nic/racial group.’ We found similar patterns when the analy-
sis was confined to pregnant and recently pregnant women.
In our study, pardos, who are concentrated in specific

regions,”” accounted for the largest percentage of infections
and deaths. Inequities related to race/ethnicity are well
known in Brazil. Whereas 15% of white people live below the
poverty line, this is the case for almost 33% of blacks or par-
dos,™® which may partially explain their lack of access to the
health care.®?° Menezes et al.** hypothesized that increased
morbidity and mortality are related to lack of access and
delays in seeking care. This needs to be considered in evalua-
tions of health care access, particularly access to prenatal
care.

Since the 2009 A/HIN1 pandemic, the SIVEP-Gripe has
monitored outbreaks in Brazil. However, the data have limita-
tions, including substantial underreporting and poor quality
in recording variables such as education, race/ethnicity, and
comorbidities. Multiple issues indeed apply with the current
system in place for monitoring pregnancies for which no data
on pregnancies outcomes are recorded. These shortcomings
hinder timely reporting and analyses of infectious disease
outbreaks, information that is essential for informed policy-
making.

Unlike other countries, Brazil does not have registries or
surveillance systems designed to include pregnant and
recently pregnant women. In recent months, initiatives have
been implemented to monitor health outcomes in women
affected by COVID-19 around the world, some of them in Latin
America.”? The United Kingdom Obstetric Surveillance Sys-
tem, which aims to describe the epidemiology of a variety of
uncommon disorders of pregnancy,”® now monitors out-
comes in women with COVID-19.”* The United States Centers
for Disease Control and Prevention has adapted the Surveil-
lance for Emerging Threats to Mothers and Babies Network?”
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COVID-19 cases

SARI cases with unknown etiology

SARI with influenza or other etiological agents

Maternal outcomes

5469)

(n

5415)

(n

190)

(n

(95% CI)*

(95% CI)* %

%

(95% CI)*

%

(18.4-20.5)
(3;13)

19.5

(15.8-17.8) 1,065
(2;6)

16.8

911

(10.9-21.8)

(1,7)

15.8

30

Admission to intensive care unit (ICU)

ICU length of stay, median (IQR)

Ventilatory support

(53.9-56.6)
(7.6-9.1)

(56.7—-59.3) 3,022 55.3

(5.7-7.0)

58.0

(50.5-65.0) 3,142

(4.1-12.0)

57.9

110

Not artificially ventilated
Invasive ventilation

8.3
224
1

455
1,223

6.3
21.1

344
1,144

7.4
221

14
42

(21.3-23.5)
(13.1-15.0)

(20.0-22.2)
(13.6-15.5)

(16.4—-28.7)
(8.3-18.2)

Non-invasive ventilation

Missing/unknown
Final outcome

4.1

769

14.5

785

12.6

24

(78.4-80.6)
(6.0-7.3)

79.5
6.6
13.9

(83.4-85.3) 4,349

(2.9-3.8)

84.4

(80.6-90.9) 4,568

(2.2-8.8)

86.3

164

Survived

362
758

3.3
12.3

180
667

4.7

Death (any cause)

(12.9-14.8)

(11.4-13.2)

(5.3-13.9)

8.9

17

Missing/unknown

Abbreviation: IQR = Interquartile Range

* 95% confidence intervals obtained using the Clopper-Pearson method.

to monitor those affected by COVID-19 and releases weekly
reports.”® A European project, “Covid-19 infectiON and medi-
cine$ In preGNancy””’
in the management of COVID-19-positive pregnant women.
Networks and initiatives like COVI-preg (International
COVID-19 and Pregnancy Registry)?®*° have been established
to determine best practices worldwide.

The results of this study should be considered in the con-
text of several limitations. First, we present only data from
the SIVEP-Gripe, which collects information on hospitalized
cases. This yielded a more severely ill study population, and
likely generated a higher case fatality rate than would data
that included a broader range of clinical severities. The SIVEP-
Gripe is not linked with Brazil’s surveillance system for mild
influenza, influenza-like and Covid-19 cases (e-SUS); linkage
would permit assessment of the impact of COVID-19 on a
larger, less selective group of pregnant women.

Second, the data were not validated, so misclassification of
characteristics of the study population, such as comorbidities
or type of SARI, cannot be ruled out. In addition, during the
study period, changes occurred in definitions (for example,
the use of images in the diagnosis was implemented in
August 2020) (Supplementary Table S8).

Third, the SIVEP-Gripe contained no confirmed diagnosis
for 1,332 cases, which had to be excluded from the analysis.
More specifically, data were missing differentially for under-
represented and vulnerable populations, such as pregnant
women and residents of disadvantaged regions.

Fourth, the category “other viral etiologies and co-infec-
tion” was ambiguous. If results between laboratory methodol-
ogies diverged, the final diagnosis prioritized the RT-PCR and
disregarded infections that occurred simultaneously. How-
ever, COVID-19 patients can be infected by another respira-
tory virus, a factor that should be considered when
evaluating disease severity.*

Finally, the SIVEP-Gripe does not indicate whether the
observed deaths were directly attributed to COVID-19 or other
SARIs, or how changes in practice of care and delays in seek-
ing access to care might affect the pregnant population.

Limitations notwithstanding, our analysis has notable
strengths. It is one of the few studies based on national sur-
veillance data, and the first to use the SIVEP-Gripe to describe
pregnant and recently pregnant women with COVID-19 or
other SARIs. We show the absolute burden that COVID-19
imposes on pregnant and recently pregnant women in Brazil.

As previously mentioned, international guidelines for
managing pregnancies affected by COVID-19 may not reflect
the situation in Brazil. Takemoto et al.® predicted that this
would be the case, and our analysis supports their expecta-
tion. Our study describes characteristics of women hospital-
ized with COVID-19 or other SARIs in Brazil and the uneven
geographic distribution of these groups. In the effort to avoid
more deaths and evaluate the short- and long-term effects of
the pandemic, specific regions should be targeted, mainly
those where maternal mortality rate is high' and where pre-
natal care is known to be limited.*! Projections using previous
estimates of live births (Supplementary Figure S1), a proxy for
the number of pregnancies, and linkage with the Mortality
Information System and the National Live Birth Information
System would be beneficial, as would transparent analysis.

aims to provide guidance to regulators
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Table 4 - Characteristics of survivors and non-survivors among COVID-19 cases, SIVEP-Gripe, Brazil, January-November

2020 (n = 5,469).

Charactheristics Survivors Non-survivors Without outcome*
(n= 4349) (n=362) (n=758)
n % n % n %
Age group (years)
10to 19 441 10.1 21 5.8 72 9.5
20to 29 1,820 41.8 121 334 326 43.0
30to 39 1,771 40.7 180 49.7 313 413
40 to 49 317 7.3 40 11.0 47 6.2
Race/ethnicity (self-reported)
White 1,174 27.0 85 23.5 145 19.1
Black 216 5.0 30 8.3 35 4.6
East Asian 35 0.8 4 11 7 0.9
Pardo 2,023 46.5 194 53.6 416 54.9
Indigenous 68 1.6 2 0.5 10 1.3
Missing/unknown 833 19.1 47 13.0 145 19.1
Education level
No education 9 0.2 2 0.5 6 0.8
Elementary school 557 12.8 40 11.0 107 14.1
High school 1,024 235 90 24.9 202 26.6
Higher education 330 7.6 23 6.3 56 7.4
Missing/unknown 2429 55.8 207 57.2 387 51.1
Comorbidities™
Hypertension or other cardiovascular disease 417 9.6 69 19.1 76 10.0
Diabetes 322 7.4 59 16.3 40 53
Asthma or other chronic lung diseases 183 4.2 19 5.2 39 5.1
Obesity 193 4.4 44 12.1 27 3.6
Immunosuppression/HIV 48 11 9 2.5 12 1.6
Chronic hematological diseases or anemia 42 1.0 8 2.2 6 0.8
Neurological disease or depression 40 0.9 3 0.8 4 0.5
Chronic kidney disease 27 0.6 6 1.7 13 1.7
Chronic liver disease or hepatitis 13 0.3 3 0.8 1 0.1
Tuberculosis 0 0 2 0.6 0
Other comorbidities 182 4.2 31 8.6 25 33
Smoking (former or current) 13 0.3 1 0.3 5 0.7
Gestational age
First trimester 304 7.0 12 33 62 8.2
Second trimester 770 17.7 61 16.8 154 20.3
Third trimester 2,040 46.9 105 29.0 330 435
Trimester ignored 203 4.7 9 2.5 26 3.4
Postpartum or post-abortion 1,032 23.7 175 48.3 186 24.5
Admission to intensive care unit (ICU) 686 15.8 245 67.7 134 17.7
ICU Length of stay 5 (n=377) 2;10 11 (n=139) 4;19 4 (n=24) 2;15.5
Ventilatory support
Not artificially ventilated 2,594 59.6 39 10.8 389 51.3
Non-invasive ventilation 1001 23.0 64 17.7 158 20.8
Invasive ventilation 191 44 213 58.8 51 6.7
Missing 563 12.9 46 12.7 160 211

* Missing or still in hospital.

** The sum of the presence of comorbidity may exceed the total of the column, since several comorbidities per woman might apply.

In summary, this study provides estimates of maternal excess morbidity and mortality in pregnant and recently
morbidity and mortality due to SARIs generally, and pregnant women, preferably with governmental support.
COVID-19 specifically, in Brazil. Marked differences in abso-
lute distributions of infections and deaths were observed
by region and state. However, higher numbers of reported
cases did not necessarily translate into more deaths.

Rather, geographic differences were associated with differ- Data sharing
ences in structural socio-economic vulnerability within a
diverse, but racialized, country. SIVEP-Gripe data are publicly available. De-identified and

The results reinforce the need to collect and rigorously unduplicated individual data are available indefinitely at
analyze data on trends, possible causes, risk factors, and https://opendatasus.saude.gov.br/dataset/bd-srag-2020.


https://opendatasus.saude.gov.br/dataset/bd-srag-2020
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Fig. 2 - Distribution of cases and deaths due to SARIs among pregnant and recently pregnant women, by state, SIVEP-Gripe,
Brazil, January-November 2020 (n = 11,074)

A. SARI with influenza or other etiological agents (A1-Number of confirmed cases; A2-Number of reported deaths). B. SARI
cases with unknown etiology (B1-Number of confirmed cases; B2-Number of reported deaths). C. COVID-19 cases (C1-Number of
confirmed cases; C2-Number of reported deaths).
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