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Abstract This paper aims to assess the mag-
nitude and profile of deaths from post-COVID
conditions in Brazil. Descriptive study based on
preliminary data from the 2021 Mortality Infor-
mation System. Records with ICD code B94.8 as
the Basic Cause and with code U09 in some lines
of part I or II of the declaration were considered
for analysis. The distribution of deaths by geo-
graphic region, semester of occurrence, sex, age
group, ethnicity/skin color, schooling, and place
of occurrence was evaluated. We identified 2,948
deaths from conditions subsequent to COVID-19
were recorded, ranging from 0.5 deaths per 1,000
records in the Northeast Region to 3.6/1,000 in
the Midwest Region. More than half occurred
among males (58.0%), those aged 60 years or
older (66.9%), and whites (51.8%). Conclusion:
Deaths from post-COVID conditions had dis-
tinct sociodemographic characteristics between
regions.
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Introduction

Brazil is one of the countries most affected by the
COVID-19 pandemic, and accurate estimates
of morbidity and mortality from the disease are
a challenge shared by several countries. Until
October 17, 2022, the country registered more
than 4.6 million cases and 687,144 deaths from
the disease'. These numbers are growing at an
unprecedented pace and pose fundamental chal-
lenges for the country and the health system due
to the impact of losses, sequelae, and future dis-
ease burden.

It is estimated that between 10% and 20%
of people who have had COVID-19, including
those with mild or even asymptomatic cases,
develop “post-COVID conditions™, also de-
scribed as Long COVID, post-acute COVID-19,
post-COVID syndrome, COVID long-term ef-
fects, post-acute COVID syndrome, and chronic
COVID?. This manifestation is composed of signs
and symptoms that appear within three months
after infection, which last at least two months,
are not explained by an alternative diagnosis, and
compromise the daily activities and quality of life
of these people’. In Brazil, the magnitude of the
problem is unknown, as are the causes of deaths
related to conditions in the context of the disease,
including COVID longa*®.

The World Health Organization recommend-
ed the emergency use of ICD-10 codes to know
the dimension of the problem. The Brazilian Min-
istry of Health also published guidelines on the
new emergency codes for causes of death related
to the conditions in the context of COVID-19.

In this context and due to the lack of studies
on mortality due to post-COVID-19 conditions
until October 2022, this research aims to know
the magnitude of the problem and the profile of
deaths due to post-COVID conditions in Brazil
in 2021.

Methods

This descriptive study is based on preliminary
data from the 2021 Mortality Information Sys-

tem (https://datasus.saude.gov.br/dados-prelim-

inares-2021) collected in May 2022. Deaths with

ICD-10 code were adopted as selection criteria
B94.8 (sequelae of other specified infectious and
parasitic diseases) as basic cause and had ICD-10
marker U09.9 (health condition after COVID-19,
unspecified) in lines A, B, C, D or line II, which
includes sequelae and late effects; COVID-19

old infection; residual effect of COVID-19; late
effect of COVID-19; COVID-19 sequel; post
COVID-19 syndrome; and post COVID-19*°.
This condition is primarily related to various
signs, symptoms, conditions, or syndromes clin-
ically described after a previously confirmed or
presumed COVID-19 diagnosis.

According to the Ministry of Health’s guide-
lines, these codes establish a relationship with
COVID-19, so they should not be used in cases
where the patient still has COVID-19. It should
be noted that some ICD-10 categories referring
to sequelae indicate that death resulted from the
late effects of an illness and not during its active
phase and should be informed as such, whatever
the interval between the onset of the disease and
the death®.

During the selection of deaths, we observed
that cases classified in the underlying cause with
the code B94.8 had the U04.9 code, which refers
to severe acute respiratory syndrome (SARS),
and others registered with V09.9, which, in turn,
refers to a pedestrian injured in an unspecified
transport accident (Chapter XX category — ex-
ternal causes). This fact suggests typing or filling
errors; therefore, they were excluded from the
study (Figure 1).

Death records were described by sex, age
range (18-29 years, 30-49 years, 50-59 years,
60 years and over), ethnicity/skin color (white,
brown, black, yellow, and indigenous), schooling
(up to elementary school, incomplete and com-
plete high school, higher education or more),
month (1 or 2" semester), and place of occur-
rence (hospital, other health establishments,
home, public road, or others).

The proportion was calculated by dividing
the number of deaths recorded with underly-
ing cause B94.8 and marker U09.9 by the total
number of deaths and multiplied by 1,000. The
absolute and relative frequencies of death records
characterized as post-COVID-19 sequelae were
evaluated, stratified by region, using the chi-
square test and maximum likelihood ratio at a
significance level of 5%. The analyses were per-
formed using the SPSS Software, version 23. The
research project was approved by the Health Re-
search Ethics Committee (Opinion n°® 5.415.255).

Results
A total of 1,790,796 deaths were identified in Bra-

zil in 2021, of which 2,948 were over 18 years of
age and had B94.9 as the underlying cause and



Deaths Preliminary SIM* May/2022
1,790,796

Basic Cause B94.8
3,182

Of those excluded fot not having the marker
U09.9

Marker U09.9
2,950

\ 4

23=had a record of U04.9*
24=had a record of V09.9*

\

\ 4

Death records analyzed
2,948

Excluded by age under
18 years =2

Figure 1. Flowchart of death records evaluated considering post-COVID-19 health conditions. Brazil, 2021.

*Mortality Information System (Sistema de Informagéo sobre Mortalidade — SIM, in portuguese). **Record in any of the cause lines

or line ii of the SIM death certificate.

Source: Authors.

marker U09.9. We identified 1.6 deaths due to
post-COVID conditions for every 1,000 records
in 2021 in the country. Notably, this proportion
was 3.6 for every 1,000 deaths in the Midwest Re-
gion, and 0.5 deaths/1,000 in the Northeast Re-
gion (Table 1).

More than half of the deaths occurred in the
Southeast Region (55.2%). No difference was ob-
served by sex between the regions of the country.
The Southeast Region had a higher proportion
of death records in the first semester, while more
than half of the deaths occurred in the second
semester of 2021 in the other regions (p-value <
0.05). Most deaths occurred among older adults.
However, younger people’s deaths were higher
in the Northeast and Midwest regions. When
evaluating education, about one-third of deaths
occurred among people up to elementary school,
highlighting the higher proportion of individuals
with no education in the North and Northeast
regions (18.7% and 14.7%, respectively). Most
deaths occurred in hospitals, with higher pro-

portions occurring at home in the Northeast and
South regions. About 25% of the records lacked
education information, and 5.6%, ethnicity/skin
color, with the highest proportions of the incom-
pleteness of both variables reported in the South-
east Region (34.4% and 8.9%, respectively) (Table
2).

Discussion

The present study reveals a vital record of the
deaths caused by post-COVID conditions in
2021 in Brazil, with differences concerning so-
ciodemographic characteristics between re-
gions. Based on the literature search, this is the
first study that evaluates mortality due to post-
COVID conditions in Brazil and is, therefore,
a limiting factor for comparing the results with
other studies. The results point to the relevance
of considering mortality from this cause when
assessing the impact of COVID-19 on people’s
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Table 1. Number and percentage of total deaths, number of deaths due to post-COVID-19 sequelae,
proportional mortality (1,000) by geographic region. Brazil, 2022.

Number of deaths recorded Number of deaths .
. ) K Proportional
Region n % with basic cause mortality 1.000
B94.8 (Marker U09.9)

North 121,862 6.80 246 2.0
Northeast 438,234 24.47 224 0.5
Southeast 813,841 45.44 1626 2.0
South 284,336 15.88 377 1.3
Midwest 132,523 7.40 475 3.6
Total 1,790,796 100.00 2,948 1.6

Source: Authors.

Table 2. Characteristics of deaths* due to post-COVID-19 sequelae, according to demographic variables and place of
occurrence. Brazil, 2021.

Geral North Northeast Southeast South Midwest

Ch teristi
aracteristics n %) n (%) n (% n (%) n (%) n (%)

Month of occurrence**

Ist Semester (January-June) 1,444 (49.0) 61 (24.8) 93 (41.5) 1018 (62.6) 114 (30.2) 158 (30.2)
2nd Semester (July-December) 1,504 (51.0) 185 (75.2) 131 (58.2) 608 (37.4) 263 (69.3) 317 (69.8)
Sex

Male 1,709 (58.0) 147 (59.8) 132 (58.9) 938 (57.7) 217 (57.6) 275 (57.9)
Female 1,239 (42.0) 99 (40.2) 92 (41.1) 688 (42.3) 160 (42.4) 200 (42.4)
Age range**
18 to 29 45 (1.5) 3 (1.2) 7 (3.1) 22 (1.4) 3 (0.8) 10 (2.1)
30 to 49 416 (14.1) 31 (12.6) 41 (18.3) 209 (12.9) 45 (11.9) 90 (18.9)
50 to 59 516 (17.5) 38 (154) 47 (21.0) 273 (16.8) 55 (14.6) 103 (21.7)
60 to mais 1,971 (66.9) 174 (70.7) 129 (57.6) 1122 (69.0) 274 (72.7) 272 (57.3)
Ethnicity /skin color**
White 1,528 (51.8) 71 (289) 73 (32.6) 873 (53.7) 306 (81.2) 205 (43.2)
black 218 (74) 11 (45) 23 (103) 131 (81 23 (61) 30 (6.3)
Yellow 16 (05 2 (08 1 (04 9 (06 - -4 (08)
brown 1,016 (34.5) 155 (63.0) 123 (54.9) 468 (28.8) 42 (11.1) 228 (48.0)
Indigenous 6 (0.2) 3 (1.2) 1 (0.4) - - - - 2 (0.4)
ignored 164 (56) 4 (1.6) 3 (13) 145 (89) 6 (1.6) 6 (L3)
Education level*™*
None 244 (83) 46 (187) 33 (147) 92 (57) 21 (56) 52 (10.9)

Incomplete/complete primary 1,021 (34.6) 90 (36.6) 68 (30.4) 500 (30.8) 179 (47.5) 184 (38.7)
education

Complete high school/ 571 (19.4) 58 (23.6) 45 (20.1) 288 (17.7) 62 (16.4) 118 (24.8)
incomplete higher education

complete higher education 363 (12.3) 30 (12.2) 42 (18.8) 187 (11.5) 37 (9.8) 67 (14.1)
Ignored 749 (254) 22 (89) 36 (16.1) 559 (344) 78 (20.7) 54 (11.4)

Place of occurrence**

Hospital 2,691 (91.2) 217 (88.2) 195 (87.1) 1524 (93.7) 316 (83.8) 437 (92.0)
Hospital 94 (32) 17 (6.9) 8 (3.6) 45 (2.8) 12 (3.2) 12 (2.5
Other health establishments 144 (49) 12 (49 21 (94) 46 (2.8) 43 (11.4) 22 (4.6)
Residence 5 (0.2) - - - - 3 (0.2) 1 (0.3) 1 (0.2)
Public highway 16 (0.5) - - - - 8 (0.5) 5 (1.3) 3 (0.6)
Others

* Individuals 18 years of age or older. **P-value < 0.05.

Source: Authors.



health rather than limiting ourselves to estimat-
ing mortality in the acute phase.

Assessing socioeconomic and sociodemo-
graphic characteristics is essential to identify
possible higher-risk groups or uneven record-
ing of this cause of death. Our results indicate a
higher proportion of deaths due to post-COVID
conditions among men and older adults, similar
to the mortality observed in the acute phase of
the disease’'". This difference between genders
may be related to biological and socioeconom-
ic factors, where men have less access to health
services and less adherence to healthy habits
than women'"'2. The higher proportion of deaths
among older adults may be related to factors
that deteriorate the acute phase, which, in turn,
is related to the higher prevalence of long-term
COVID" . Regarding schooling, evaluated as a
socioeconomic proxy, the proportion of deaths
without schooling or even complete elementary
school was substantial. However, the significant
incompleteness of the records hindered an accu-
rate analysis.

Employing statistical models, Pontes'® es-
timated the total global burden of morbidity
caused by COVID-19, attributable to both im-
mediate death and late death and long-term
COVID, and highlighted that fatality during the
acute phase of the disease will likely contribute
only to a share of the total COVID-19 morbidi-
ty. In most models, the entire load fell heavily on
women and young people. As a result, the author
concludes that all sources of morbidity should be

considered instead of focusing only on mortali-
ty in the acute phase of the disease. Such results
gain particular importance in a country with the
highest number of cases and deaths, profoundly
unequal, with a universal public health system, in
which attention to the consequences after infec-
tion by SARS-CoV-2 must be considered in the
planning of actions and allocation of resources
and services.

Studies have shown an excess of deaths in
Brazil>'”'8, part of which is not directly explained
by COVID-19 and deaths outside the hospital,
which reinforces the need to assess the causes for
post-COVID™.

Limitations focus on underreporting and the
registration period, as the Ministry of Health
published the post-COVID code guidelines in
May 2021. Thus, the impact on the mortality
profile can be better evaluated with more recent
data. Furthermore, deaths due to post-COVID
conditions point to the need for studies aimed at
reviewing all causes of death associated with re-
spiratory symptoms by epidemiological surveil-
lance services.

The results presented draw attention to their
magnitude and, considering the possibility of
underreporting, the number of deaths due to
post-COVID conditions may be even higher.
Thus, the need for the adequate recording of the
causes of death is highlighted. The improvement
and constant improvement of health information
systems at all levels favor efficient mortality mon-
itoring and contribute to decision-making.
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