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ABSTRACT

OBJECTIVE: To describe cases, deaths, and hospital mortality from covid-19 in children and 
adolescents in Brazil, according to age group, during the evolving phases of the pandemic in 
2020 and 2021.

METHODS: Census of patients aged up to 19 committed with severe acute respiratory 
syndrome, due to covid-19 or unspecified, notified to the Brazilian Influenza Epidemiological 
Surveillance Information System, from January 1, 2020, to December 31, 2021. The two years 
were divided into six phases, covering the spread of the disease—first, second and third wave—
as well as the impact of vaccination. The pediatric population was categorized into infants, 
preschoolers, schoolchildren, and adolescents. Hospital mortality was assessed by pandemic 
phase and age group.

RESULTS: A total of 144,041 patients were recorded in the two years, 18.2% of whom had 
confirmed cases of covid-19. Children under 5 years old (infants and preschoolers) accounted 
for 62.8% of those hospitalized. A total of 4,471 patients died, representing about 6.1 deaths per 
day. Infants were the ones who most progressed to the intensive care unit (24.7%) and had the 
highest gross number of deaths (n = 2,012), but mortality was higher among adolescents (5.7%), 
reaching 9.8% in phase 1. The first peak of deaths occurred in phase 1 (May/2020), and two 
other peaks occurred in phase 4 (March/2021 and May/2021). There was an increase in cases 
and deaths for younger ages since phase 4. Hospital mortality in the pediatric population was 
higher in phases 1, 4, and 6, following the phenomena of dissemination/interiorization of the 
virus in the country, beginning of the second wave and beginning of the third wave, respectively.

CONCLUSION: The absolute number of cases of covid-19 in children and adolescents is 
significant. Although complete vaccination in descending order of age provided a natural 
deviation in age range, there was a greater gap between the curve of new hospitalized cases 
and the curve of deaths, indicating the positive impact of immunization.
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INTRODUCTION

Covid-19, an infectious respiratory disease caused by a new type of coronavirus that 
emerged at the end of 2019 in China, caused the most serious epidemic ever experienced 
in the world in this century1. With high transmission power, it quickly spread to 
neighboring countries and crossed continents, starting with Asia, Europe, and the 
Americas. In March 2020, the World Health Organization (WHO) declared the new disease  
a pandemic2.

Since the emergence of the disease to September 17, 2022,  611,621,334 cases have been 
reported and 6,525,419 lives have been lost worldwide. Over two years of the pandemic, 
Brazil came to be considered second in total accumulated cases in a period of 2020 and in 
another of 2021. In September 2022, the country ranked fourth in terms of total number 
of accumulated cases, behind only the United States (USA), India, and France. Regarding 
deaths, it ranked second from May 2020 to October 2022, with 685,334 deaths from covid-
19 in the Brazilian territory, outnumbered only by the USA3.

With the follow-up of the first cases, it was highlighted that the pediatric population, despite 
developing the disease, presented milder conditions as compared to adults4,5. However, it 
was observed that children and adolescents are not free from presenting severe and lethal 
forms of the disease, such as multisystem inflammatory syndrome in children (MIS-C) and 
severe acute respiratory syndrome (SARS)6.

SARS is the development of two or more respiratory symptoms that characterize the 
flu-like syndrome (FS), associated with the following signs/symptoms, which indicate 
severity: dyspnea/respiratory discomfort or pressure or persistent chest pain or O2 
saturation less than 95% in room air or bluish discoloration (cyanosis) of the lips or face, 
as defined in the SARS notification form, updated from the Severe Acute Respiratory 
Syndrome Epidemiological Surveillance Guide (2021)7. It is one of the main causes of 
morbidity and mortality in the pediatric population, often requiring hospitalization in 
the pediatric intensive care unit (PICU), thus configuring an important problem for world  
public health8.

SARS cases in the pediatric population increased by 34.38% in 2020 compared to 2019. 
Furthermore, the number of ICU admissions increased by 25.98% and the number of 
deaths from SARS grew by 65.91%; 70% of cases were classified as unspecified SARS9. This 
definition is used when the etiological agent was not identified in the laboratory test, it was 
not feasible to collect/process a clinical sample for laboratory diagnosis, or if it was not 
possible to confirm the diagnosis by clinical-epidemiological or clinical-imaging criteria. 
Given the increase in the number of cases of unspecified SARS in children and individuals 
aged up to 19 years, it was considered that these data should not be disregarded, as there is 
no other justification for this significant increase other than the covid-19 pandemic itself, 
still in effect.

Although children and adolescents are analyzed as a large age group of individuals up 
to 19 years old, it is known that there are significant differences in the pattern of illness 
and death in the age groups of this segment. For a more assertive understanding of 
the epidemiological situation of children and adolescents in Brazil during the covid-
19 pandemic, this study adopted the classification used by the Brazilian Society of 
Pediatrics10, in which the pediatric population is categorized into infants (under 2 years 
of age), preschoolers (2–4 years of age), school children (5–9 years of age), and teenagers 
(10–19 years of age). Given that vaccination against covid-19 occurred in a decreasing 
age pattern, being detrimental to younger people, it is extremely important to assess the 
form of involvement in the population under 19, stratifying by age groups. According to 
the Fiocruz Observatory Bulletin1, there was a proportional shift of the disease towards 
younger ages, since infants, preschoolers and part of the school population were not 
covered by vaccination until the end of 2021.
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Throughout 2020 and 2021, changes were observed in the  pattern of illness and mortality 
from the disease. In order to understand the temporal evolution of covid-19 in Brazil and its 
impact on mortality in children and adolescents, the first two years of the pandemic were 
divided into six phases related to its main milestones, covering the disease dissemination 
phase—first, second and third waves—as well as the impact of vaccination initiated in 
2021, as suggested by the Fiocruz Observatory Bulletin1. 

The division into phases is a way of considering the specificity of each moment for a  
proper understanding of the covid-19 temporal evolution in Brazil.

Since the issue of covid-19 severity in children and adolescents is still open, this study 
aims to describe the covid-19 cases, deaths and hospital mortality in children and 
adolescents in Brazil, according to age groups, during the phases of the pandemic in 2020  
and 2021.

METHODS

Census of notified SARS cases from covid-19 and unspecified SARS in individuals up to 19 
years old, available in the public database of the Influenza Epidemiological Surveillance 
Information System (Sistema de Informação de Vigilância Epidemiológica da Gripe – 
Sivep-Gripe), in Brazil. Sivep-Gripe is the official SARS surveillance system and its data 
come from the compulsory notification forms of hospitalized SARS cases or SARS deaths 
throughout the country, including public, private and philanthropic establishments. Since 
the Ministry of Health included SARS-CoV-2 among the etiological agents that cause SARS 
in 2020, Sivep-Gripe is the official system for reporting and monitoring hospitalizations 
and deaths of severe cases of covid-197.

In order to build the database, the 2020 and 2021 files of the SARS cases notified in the 
Sivep-Gripe were downloaded, made available by the Ministry of Health Department of 
Information Technology11. 

Next, SARS cases that received the final classification of SARS from covid-19 and unspecified 
SARS were selected. In order to meet the SARS case definition, we included all hospitalized 
cases with cough or sore throat accompanied by dyspnea or respiratory distress or saturation 
lower than 95%, or that evolved to direct death from SARS, regardless of hospitalization. Cases 
that did not meet the SARS definition, despite being present in Sivep-Gripe, were excluded.

Subsequently, cases with hospitalization or death in 2020 and 2021 in individuals aged 19 
or under were selected, totaling 144,041 children and adolescents. 

The following inclusion criteria were adopted: children and adolescents from 0 to 19 years 
of age who were hospitalized and/or died due to SARS, whose final classification was SARS 
from covid-19 or unspecified SARS, notified to Sivep-Gripe from January 2020 to December 
31, 2021. Exclusion criteria were: children and adolescents aged 0 to 19 years, notified in 
Sivep-Gripe as SARS from covid-19 or unspecified SARS, whose variable “outcome” included 
“death from other causes,” and the variable “hospitalization” presented the answer “not 
hospitalized,” provided that the individual had not evolved to death.

The months of 2020 and 2021 were divided into six phases, in which the main milestones 
of each period are presented, as proposed in the Observatory Bulletin1.

Phase 1: January 2020 to May 2020. It comprises the period of SARS-CoV-2 introduction 
in the national territory and covid-19’s movement of expansion from the capitals to  
the interior.

Phase 2: June 2020 to August 2020. Period comprised by the first wave of covid-19  
and stabilization of transmission indicators, hospitalizations, and deaths at very  
high values.
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Phase 3: September 2020 to November 2020. Interval between the first and second covid-19 
waves. Transmission, hospitalization, and death indicators decreased.

Phase 4: December 2020 to June 2021. Second covid-19 wave and further increase in 
transmission, hospitalization and death indicators. Start of the vaccination campaign in 
January 2021, prioritizing risk groups listed by the National Vaccination Operational Plan 
against covid-19. In the late May 2021, vaccination of the general population aged 18 to 59 
years began, carried out in a decreasing manner by age, not occurring homogeneously in 
the national territory.

Phase 5: July 2021 to November 2021. Positive impacts of the vaccination campaign with a 
reduction in transmission, hospitalization and death indicators, with consequent relief for 
the health system. Start of vaccination for those over 12 years old in September.

Phase 6: December 2021. Beginning of the third wave. Phase 6 covers a period beyond 
December 2021, not included here.

In this study, we analyzed the following variables: outcome (death or discharge), age, age 
group, pandemic phase, month/year of notification, date of hospitalization, date of death, 
need for ICU, date of ICU admission, final classification of the case, and hospital mortality.

The studied variables were submitted to descriptive statistical analysis to carry out an 
exploratory data analysis, whose results are displayed in graphs and tables showing the 
hospital mortality indicator (reason of deaths that occurred among hospitalized patients).

The software used were: IBM SPSS, version 24.0, for data analysis; R, version 4.2.1, for building 
graphs; Microsoft Office Excel, version 2016, for elaborating the tables.

RESULTS

Table shows the distribution of SARS hospitalizations, proportion of confirmed covid-19  
cases, patients hospitalized in ICU, deaths, and hospital mortality, according to the 
age groups of children and adolescents during the covid-19 pandemic in Brazil in 2020 
and 2021. Infants accounted for 37% of those hospitalized in 2020 and 44.7% in 2021, 
followed by adolescents. Hospitalized adolescents were the ones who most received the 
final classification of SARS from covid-19, reaching 40% in 2021. Infants and adolescents 
progressed more to the ICU, totaling more than 20% of hospitalized patients. In 2020 and 
2021, 4,471 deaths occurred, representing about 6.1 deaths/day, referring to hospitalized 
patients. In 2020, there were 7.7 deaths/day and, in 2021, 4.6 deaths/day. Hospital mortality 
was higher in 2020 (3.9%) with emphasis on adolescents, with 6%, followed by infants, 
with 4.8%.

Figure 1 shows SARS hospitalizations and deaths from covid-19 and unspecified SARS 
in children and adolescents, aged 0 to 19 years, in Brazil, by month, in 2020 and 2021. An 
exponential increase in cases was observed in phases 1 and 2, with a peak in phase 2, and 
about 10 thousand new cases in July 2020. There was a decrease in phase 3, an increase in 
phase 4, with 2 peaks and about 8 thousand new cases in March and May 2021, followed by 
a decrease in phase 5 and new increase in phase 6. As for the number of deaths, there was 
an exponential increase in phase 1 and peak, with about 500 deaths in May 2020; drop in 
phases 2 and 3; increase in phase 4, with 2 peaks, with approximately 275 deaths in March 
and 250 in May 2021; drop in phase 5; and a new increase in phase 6. The number of deaths 
and new hospitalizations decreased from June 2021 to October 2021.

Figure 2 shows the proportional distribution of SARS hospitalizations from covid-19, ICU 
admissions, and deaths of children and adolescents, according to age groups and pandemic 
phases in 2020 and 2021 in Brazil. It can be seen, in relation to hospitalizations, that infants 
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SARS: severe acute respiratory syndrome.
Source: Sivep Gripe/Datasus/Ministry of Health.

Figure 1. SARS hospitalizations and deaths due to covid-19 and unspecified in children and adolescents (0 to 19 years old) in Brazil 2020 
and 2021. Brazil, 2022.
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Table. Distribution of SARS hospitalizations, proportion of confirmed covid-19 cases, patients 
hospitalized in ICU, deaths, and hospital mortality, according to age groups of children and adolescents, 
during the covid-19 pandemic in Brazil, 2020–2021. 

Age group
Hospitalized Covid-19 

proportion 
(%)

Admission to ICU
Deaths

Hospital 
mortality 

(%)n % n %

2020

Children and adolescents 71,056 100 18.9 16,280 22.9 2,793 3.9

Infant 26,274 37 17.6 7,334 27.9 1,271 4.8

Preschooler 14,355 20.2 13.7 2,630 18.3 262 1.8

Schoolchildren 13,551 19.1 15 2,569 19 246 1.8

Adolescent 16,876 23.8 28.7 3,747 22.2 1,014 6.0

2021

Children and adolescents 72,985 100 17.6 14,369 19.7 1,678 2.3

Infant 32,595 44.7 13.8 7,214 22.1 741 2.3

Preschooler 17,249 23.6 10.9 2,610 15.1 142 0.8

Schoolchildren 10,962 15 14.5 1,868 17 145 1.3

Adolescent 12,179 16.7 40 2,677 22 650 5.3

2020–2021

Children and adolescents 144,041 100 18.2 30,649 21.3 4,471 3.1

Infant 58,869 40.9 15.5 14,548 24.7 2,012 3.4

Preschooler 31,604 21.9 12.2 5,240 16.6 404 1.3

Schoolchildren 24,513 17 14.8 4,437 18.1 391 1.6

Adolescent 29,055 20.2 33.4 6,424 22.1 1,664 5.7

Note: Infants: children under 2 years old; Preschoolers: children aged 2–4 years; Schoolchildren: children aged 
5–9 years. Adolescents: individuals aged 10–19 years.
Source: Sivep Gripe/Datasus/Ministry of Health.
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were the most affected in all 6 phases, reaching 50.9% in phase 6. Adolescents went from 
23.4% in phase 1 to 11.5 % in phase 6. From phase 4 to phase 6, preschoolers ranked second, 
having increased by 44.8% from January 2020 to December 2021, that is, from phase 1  
to phase 6.

Infants accounted for more than half of those admitted to ICU in phases 1, 4, and 6, 
corresponding to 54.5% in December 2021. Next were the adolescents, up to phase 4, 
outnumbered by preschoolers in the last phases. Adolescents reduced their representation 
in ICU admissions by 26.1% during the 2 years studied, while preschoolers increased by 
30.1%. Regarding deaths, there is a predominance of the age group of infants, followed by 
adolescents in all phases. In phase 6, infants accounted for 56.4% of deaths, with a reduction 
in the participation of all other age groups, with 19.2% of adolescents, 14.1% of preschoolers, 
and 10.3% of schoolchildren.

Figure 3 shows hospital mortality from SARS due to covid-19 among children and 
adolescents in Brazil by age group, according to the pandemic phases in 2020–2021. 
Age groups corresponding to adolescents and infants showed higher hospital mortality 
in all these stages. However, a sharp drop is observed, mainly in these two age groups 
from phase 5 onwards, coinciding with the beginning of vaccination among adolescents 
in Brazil. Phase 1 presented the worst hospital mortality scenario for children and 
adolescents in Brazil.

Note 1: Phase 1: January/20 to May/20; Phase 2: June/20 to August/20; Phase 3: September/20 to November/20; Phase 4: December/20 to June/21;  
Phase 5: July/21 to November/21; and Phase 6: December/21.
Note 2: Infants: children under 2 years old; Preschoolers: children aged 2–4 years; Schoolchild: children aged 5–9 years. Adolescents: individuals aged 
10–19 years.
SARS: severe acute respiratory syndrome.
Source: Sivep Gripe/Datasus/Ministry of Health.

Figure 2. Proportional distribution of SARS hospitalizations, ICU admissions, and deaths of children and adolescents, according to age 
groups and phases of the pandemic. Brazil: 2020–2021
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DISCUSSION

It was observed that deaths and the hospital mortality rate due to covid-19 among Brazilian 
children and adolescents occurred differently over the six phases of the pandemic and 
between the age groups studied. Higher hospital mortality rates were found among 
adolescents, followed by infants, schoolchildren, and preschoolers. This relationship was 
maintained throughout all phases. However, the magnitude of the hospital mortality rate 
was quite high in phase 1.

As vaccination evolved, including ages in a decreasing way, the proportional representation 
of infants increased in relation to the total number of hospitalizations, to those admitted 
to ICU and among deaths, mainly from phase 6 onwards. The introduction of vaccination, 
at the end of May 2021, for adolescents over 18 years of age, and, in September, for the 
12-17 age group, entailed a greater distance between the curve of new hospitalized cases 
and the curve of deaths, indicating the positive impact of vaccination.

Complete vaccination of adults led to a natural shift in age group, proportionally increasing 
covid-19 cases in the pediatric population12. Data from the Fiocruz News Agency indicate that, 
as of July 2022, for every five people hospitalized due to covid-19 in Brazil, two correspond 
to children under 5 years of age13. 

In Brazil, a very high hospital mortality rate was identified since the beginning of the 
pandemic, reaching 9.8% for adolescents in phase 1. With these data, it is difficult to explain 
the reasons for such a high rate. Some possibilities should be considered:

1.	 The presence of comorbidities in this group of patients: a recent study describes that the 
presence of comorbidities increased by 5.5 times the chance of a more severe disease, 
represented by the need for mechanical ventilation14;

Note 1: Phase 1: January/20 to May/20; Phase 2: June/20 to August/20; Phase 3: September/20 to November/20; 
Phase 4: December/20 to June/21; Phase 5: July/21 to November/21; and Phase 6: December/21.
Note 2: Infants: children under 2 years old; Preschoolers: children aged 2–4 years; Schoolchildren: children aged 
5–9 years. Adolescents: individuals aged 10–19 years.
Source: Sivep Gripe/Datasus/Ministry of Health.

Figure 3. Hospital mortality from SARS due to covid-19 by age groups of children and adolescents in 
Brazil, according to the phases of the pandemic in 2020–2021. Brazil, 2022.
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2.	 Early in the pandemic, the mainstream media and the WHO advised people to maintain 
home quarantine in asymptomatic cases2, causing hospital care to be reserved for cases 
with more severe symptoms of the disease;

3.	 Low initial knowledge of the disease and the best form of treatment, especially related 
to ventilatory support, in which many routines, at the time, advised against the use of 
non-invasive ventilation due to the risk of generating aerosols, increasing the possibility 
of virus dissemination, if total isolation of the patient was not possible2–15,16.

This mortality decreased over time in all age groups, after the change in the Ministry of 
Health’s guidance on seeking early medical care, especially in the presence of risk factors, 
and greater knowledge about the disease and the way to act in severe cases. 

Studies with the pediatric population carried out in other countries showed a lower mortality 
rate than that found in Brazil. In the United Kingdom, for example, only 1% of hospitalized 
children and adolescents with covid-19 died17.

A cross-sectional study using data from children and adolescents hospitalized in ICUs in 
the US and Canada, from March to April 2020, showed a mortality rate of 2% in the group 
whose median age was 13 years, and the range was 4–16 years18. The high mortality rate in a 
population of children and adolescents in Brazil was reported in a systematic review study 
that found the worst pediatric mortality rate among 138 countries studied19.

A study carried out in Brazil, with notification data of children and adolescents with  
covid-19 until January 2021, found a rate of 7.3% for hospitalized patients under 20 years 
of age20.

In a meta-analysis carried out from articles published from January to October 2020, 
a lethality rate of 0.28% was found for the pediatric population21. In the United Kingdom, 
another study, when investigating the community prevalence of covid-19, found a lethality 
rate of less than 0.5% in the children and adolescents group in the period between the 
beginning of the pandemic and the end of the first wave22.

In this study, we chose to use the hospital mortality indicator, given that low testing makes 
it impossible to calculate lethality, which deals with the proportion of deaths among all 
patients. A study on testing capacity in Brazil found that it was low compared to other 
countries and considered insufficient23. Infants and adolescents stood out, with higher 
mortality among patients younger than 2 years old and older than 12 years old20.

In Europe, another study found a higher percentage of the severe form of covid-19 among 
hospitalized patients under 2 years old and over 10 years old24. In the USA, a study with 
individuals under 21 years old with SARS due to covid-19, hospitalized from February to July 
2020, found a higher mortality rate among adolescents25. A meta-analysis and systematic 
review carried out from January to October 2020, with hospitalized children who required 
ventilatory support or ICU as subjects, also pointed out infants and adolescents as the 
groups with the highest hospital mortality in pediatrics26.

A study carried out in an ICU in Brazil, from March to May 2020, found a mortality of 3% in 
subjects aged between 1 month and 19 years, median age of 4 years, 25% of patients being 
infants, and 44% children in school age, adolescents, and young adults14.

One of the strengths of this research is the use of clinical and demographic data available 
in Sivep-Gripe through the compulsory notification of SARS cases, allowing to carry out a 
census of the hospitalized pediatric population.

The limitations of this research include the possibility of underreporting of cases, delays 
in notifying Sivep-Gripe, and the hacker attack on the Sivep-Gripe database in December 
2021, which may result in information bias. It is likely that the numbers are even higher 
than the already significant data reported here.
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We conclude that the absolute number of cases of covid-19 in children and adolescents is 
significant and posed a serious health problem for the country in 2020 and 2021, due to the 
high rates of hospitalization and hospital mortality in that period, In 2020, 7.7 individuals 
from the group of children and adolescents died per day, falling to 4.6 individuals in 2021, 
which corresponds to 6.1 deaths per day among individuals up to 19 years of age hospitalized 
with SARS in 2020 and 2021.

The highest hospital mortality rate was associated with infants and adolescents, with 
an increase in cases and deaths for younger ages since phase 4. Vaccination against 
covid-19 began in phase 4 for those over 18 years of age and, in phase 5, for those over 
12, showing a strong impact on the reduction of hospitalizations and deaths in the  
pediatric population.

The hospital mortality rate in the pediatric population in Brazil was higher in phases 
1, 2, and 3, thus accompanying the phenomena of dissemination/interiorization of 
the virus in the country, beginning of the second wave, and beginning of the third  
wave, respectively.

The importance of vaccinating preschoolers and infants is emphasized, in view of the approval 
and release, by Anvisa, for the vaccination of children older than 6 months, on September 
16, 2022, in order to minimize the effects of pandemic in the age group of children and 
adolescents and provide indirect protection for infants younger than 6 months who have 
not yet been vaccinated.

REFERENCES

1.	 Cruz FO. Boletim Observatório Covid-19: Balanço da pandemia em 2020, ed. especial, Rio de 
Janeiro, Fiocruz, 2021 [cited 2022 Oc 12]. Available from: https://portal.fiocruz.br/sites/portal.
fiocruz.br/files/documentos/boletim_covid_edicao_especial_2021.pdf

2.	 Word Health Organization. Coronavirus disease (covid-19). Geneva:  
Word Health Organization; 2019 [cited 2022 Oct 12 ]. Available from: 
https://www.who.int/emergencies/diseases/novel-coronavirus-2019

3.	 Ministério da Saúde (BR). Secretaria de Vigilância em Saúde. Doença pelo Coronavírus 
covid-19. Brasília, DF: Ministério da Saúde; 2022 [cited 2022 Oc 12] (Boletim epidemiológico 
especial, v. 131). Available from: https://www.gov.br/saude/pt-br/centrais-de-conteudo/
publicacoes/boletins/epidemiologicos/covid-19/2022/boletimepidemiologico-no-131-boletim-
coe-coronavirus/view

4.	 Hong H, Wang Y, Chung HT, Chen CJ. Clinical characteristics of novel coronavirus disease 
2019 (covid-19) in newborns, infants and children. Pediatr Neonatol. 2020 Apr;61(2):131-2. 
https://doi.org/10.1016/j.pedneo.2020.03.001

5.	 Bernardino FB, Alencastro LC, Silva RA, Ribeiro AD, Castilho GR, Gaíva MA. Perfil 
epidemiológico de crianças e adolescentes com covid-19: uma revisão de escopo. Rev Bras 
Enferm. 2021;74(Suppl 1): e20200624. https://doi.org/10.1590/0034-7167-2020-0624

6.	 Martins MM, Prata-Barbosa A, Magalhães-Barbosa MC. Cunha AJLAD. Clinical and laboratory 
characteristics of sars-cov-2 infection in children and adolescents. Rev Paul Pediatr. 2020 
Nov;39:e2020231. https://doi.org/10.1590/1984-0462/2021/39/2020231

7.	 Ministério da Saúde (BR). Guia de vigilância epidemiológica da covid 2021 [cited 2022 Sep 30]. 
Available from: https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/guias-e-
manuais/2021/guia-de-vigilancia-epidemiologica-covid-19-3.pdf/view

8.	 Becerra M, Fiestas V, Tantaleán J, Mallma G, Alvarado M, Gutiérrez V, et al.  
Etiología viral de las infecciones respiratorias agudas graves en una unidad de 
cuidados intensivos pediátricos. Rev Peru Med Exp Salud Publica. 2019;36(2):231-8. 
https://doi.org/10.17843/rpmesp.2019.362.4081  

9.	 Rosa MP, Silva WN, Baccega TM, Castro IB, Oliveira SV. Síndrome respiratória aguda grave em 
pacientes pediátricos no contexto da pandemia: uma análise epidemiológica do Brasil. Rev 
Pediatria SOPERJ. 2021;21(2):62-7. https://doi.org/10.31365/issn.2595-1769.v21i2p62-67



10

COVID-19 mortality in children and adolescents Silva ACCAC et al.

https://doi.org/10.11606/s1518-8787.2023057005172

10.	 Sociedade Brasileira de Pediatria.  Departamento Científico de Infectologia.  
Orientações a respeito da infecção pelo SARS-CoV-2 (conhecida como covid-19) em crianças. 
2020 [cited 2022 Sep12]. Available from: https://www.sbp.com.br/fileadmin/user_upload/Covid-
19-Pais-DC-Infecto-DS__Rosely_Alves_Sobral_-convertido.pdf

11.	 Ministério da Saúde (BR). Datasus. SRAG 2021 e 2022: Banco de Dados de Síndrome 
Respiratória Aguda Grave: incluindo dados da covid-19. Available from: https://opendatasus.
saude.gov.br/dataset/srag-2021-e-2022

12.	 Lima EJ, Faria SM, Kfouri RA. Reflexões sobre o uso de vacina de covid-19 
em crianças e adolescentes. Epidemiol Serv Saúde. 2021;30(4):e2021957. 
https://doi.org/10.1590/S1679-49742021000400028

13.	 Fundação Oswaldo Cruz. Notícias: crianças menores de 5 anos são quase metade dos 
hospitalizados no Brasil. Rio de Janeiro: Fiocruz, 2022 [cited 2022 Sep 28]. Available 
from: https://portal.fiocruz.br/noticia/covid-19-criancas-menores-de-5-anos-sao-quase-metade-
dos-hospitalizados-no-brasil

14.	 Barbosa AP, Cunha AJ, Carvalho ER, Portella AF, Andrade MP, Barbosa MC.  
Terapia intensiva neonatal e pediátrica no Rio de Janeiro: distribuição de 
leitos e análise de equidade. Rev Assoc Med Bras. 2002;48(4):303-11. 
https://doi.org/10.1590/S0104-42302002000400035

15.	 Carvalho WB, Rodriguez IS, Motta EH, Delgado AF. Ventilatory support recommendations 
in children with Sars-CoV-2. Rev Assoc Med Bras. 2020 Apr;66(4):528-33. 
https://doi.org/10.1590/1806-9282.66.4.528  

16.	 Ministério da Saúde (BR). Agência Nacional de Vigilância Sanitária. Nota técnica GVIMS/
GGTES/ANVISA Nº 04/2020. Orientações para serviços de saúde: medidas de prevenção e 
controle que devem ser adotadas durante a assistência aos casos suspeitos ou confirmados de 
infecção pelo novo coronavírus (SARS-CoV-2). Brasília, DF: Ministério da Saúde;  
2020 [cited 2022 Oct 1]. Available from: https://www.gov.br/anvisa/pt-br/centraisdeconteudo/
publicacoes/servicosdesaude/notas-tecnicas/2020/nota-tecnica-gvims_ggtes_anvisa-04_2020-
25-02-para-o-site.pdf/view

17.	 Swann OV, Holden KA, Turtle L, Pollock L, Fairfield CJ, Drake TM, et al.  
Clinical characteristics of children and young people admitted to hospital with covid-19 
in United Kingdom: prospective multicentre observational cohort study. BMJ. 2020 
Aug;370:m3249. https://doi.org/10.1136/bmj.m3249  

18.	 Shekerdemian LS, Mahmood NR, Wolfe KK, Riggs BJ, Ross CE, McKiernan CA, et al. 
Characteristics and outcomes of children with coronavirus disease 2019 (covid-19)  
infection admitted to US and Canadian pediatric intensive care units. JAMA Pediatr.  
2020 Sep;174(9):868-73. https://doi.org/10.1001/jamapediatrics.2020.1948 

19.	 Kitano T, Kitano M, Krueger C, Jamal H, Al Rawahi H, Lee-Krueger R, et al.  
The differential impact of pediatric covid-19 between high-income countries 
and low- and middle-income countries: a systematic review of fatality and 
ICU admission in children worldwide. PLoS One. 2021 Jan;16(1):e0246326. 
https://doi.org/10.1371/journal.pone.0246326. eCollection 2021

20.	 Oliveira EA, Colosimo EA, Simões E Silva AC, Mak RH, Martelli DB, Silva LR, et al.  
Clinical characteristics and risk factors for death among hospitalised children and adolescents 
with covid-19 in Brazil: an analysis of a nationwide database. Lancet Child Adolesc Health. 
2021 Aug;5(8):559-68. https://doi.org/10.1016/S2352-4642(21)00134-6  

21.	 Wang JG, Zhong ZJ, Mo YF, Wang LC, Chen R. Epidemiological features of coronavirus disease 
2019 in children: a meta-analysis. Eur Rev Med Pharmacol Sci. 2021 Jan;25(2):1146-1157. 
https://doi.org/10.26355/eurrev_202101_24685

22.	 Ladhani SN, Amin-Chowdhury Z, Davies HG, Aiano F, Hayden I, Lacy J, et al. covid-19 
in children: analysis of the first pandemic peak in England. Arch Dis Child. 2020 
Dec;105(12):1180-5. https://doi.org/10.1136/archdischild-2020-320042

23.	 Figueiredo AM. Da ponte AC, Figueiredo DCMM, Gil Garcia E, Kalache A. Letalidad de 
la covid-19: ausencia de patrón epidemiológico. Gac Sanit. 2021 Jul-Aug;35(4):355-57. 
https://doi.org/10.1016/j.gaceta.2020.04.001

24.	 Götzinger F, Santiago-García B, Noguera-Julián A, Lanaspa M, Lancella L,  
Calò Carducci FI, et al. covid-19 in children and adolescents in Europe: a multinational, 
multicentre cohort study. Lancet Child Adolesc Health. 2020 Sep;4(9):653-61. 
https://doi.org/10.1016/S2352-4642(20)30177-2



11

COVID-19 mortality in children and adolescents Silva ACCAC et al.

https://doi.org/10.11606/s1518-8787.2023057005172

25.	 McCormick DW, Richardson LC, Young PR, Viens LJ, Gould CV, Kimball A, et al. Deaths in 
children and adolescents associated with covid-19 and MIS-C in the United States. Pediatrics. 
2021 Nov;148(5):e2021052273. https://doi.org/10.1542/peds.2021-052273

26.	 Tsankov BK, Allaire JM, Irvine MA, Lopez AA, Sauvé LJ, Vallance BA, et al. Severe covid-19 
infection and pediatric comorbidities: a systematic review and meta-analysis. Int J Infect Dis. 
2021 Feb;103:246-56. https://doi.org/10.1016/j.ijid.2020.11.163

Funding: Coordenação de Aperfeiçoamento de Pessoal de Nível Superior - Brasil (Capes - financing code 001)

Authors’ Contribution: Study design and planning: ACCS, JPLM, RRL. Data collection, analysis and interpretation: 
ACCS, JPLM. Preparation or revision of the manuscript: ACCS, JPLM, RRL, RCGZ, PHVR, APB, JRM. Final version 
approval: ACCS, JPLM, RRL, RCGZ, PHVR, APB, JRM. Public responsibility for article content: ACCS, JPLM.

Conflict of Interest: The authors declare no conflict of interest.


