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RESUMO 

 

CUSTÓDIO, Ana Cristina Dias, M.Sc., Universidade Federal de Viçosa, julho de 2021. 
Fatores epidemiológicos e clínicos associados ao agravamento por Síndrome 
Respiratória Aguda Grave no contexto da pandemia de COVID-19. Orientadora: 
Brunnella Alcantara Chagas de Freitas. Coorientadoras: Luana Vieira Toledo, Cristiane 
Junqueira de Carvalho e Luciana Moreira Lima.  
 

Introdução: O surgimento do novo coronavírus denominado SARS-CoV-2 que culminou na 

pandemia COVID-19 aprimorou a vigilância da Síndrome Respiratória Aguda Grave diante 

do crescente aumento do número de internações e óbitos. Objetivo: Analisar os fatores 

associados ao óbito de pacientes hospitalizados com Síndrome Respiratória Aguda Grave nos 

períodos pré-pandêmico e pandêmico. Métodos: Estudos retrospectivos documental de 

vigilância epidemiológica e ecológico de pacientes hospitalizados por Síndrome Respiratória 

Aguda Grave utilizando, respectivamente, banco de dados secundários microrregional e 

nacional do Sistema de Informação da Vigilância Epidemiológica da Gripe. A análise 

descritiva e inferencial dos dados foi realizada utilizando-se o software IBM SPSS Statistics 

23, considerando um nível de erro do tipo I de 5%. Fatores associados ao óbito foram 

analisados através de Regressão Logística Binária e Regressão de Cox. Resultados: O estudo 

resultou em dois artigos científicos em que foi possível identificar que os indivíduos mais 

susceptíveis ao agravamento e com maiores chances de óbito foram idosos, do sexo 

masculino, com presença de fator de risco/ comorbidades, que  tiveram necessidade de 

internação em leitos de terapia intensiva e utilizaram suporte ventilatório durante o período de 

hospitalização. Além disso, desenvolveu-se um produto técnico no formato de uma oficina de 

capacitação profissional para notificadores municipais e hospitalares do Sistema de 

Informação da Vigilância Epidemiológica da Gripe. Conclusão: A pandemia vivenciada 

afetou o curso epidemiológico dos casos hospitalizados de Síndrome Respiratória Aguda 

Grave, contribuindo para maior morbidade e mortalidade.  

 

Palavras-chave: Infecções por Coronavírus. Síndrome Respiratória Aguda Grave. 

Hospitalização.  Sistemas de Informação em Saúde. 

 
 
 
 
 
 



ABSTRACT 

 

CUSTÓDIO, Ana Cristina Dias, M.Sc., Universidade Federal de Viçosa, July, 2021. 
Epidemiological and clinical factors associated with worsening Severe Acute 
Respiratory Syndrome in the context of the COVID-19 pandemic. Adviser: Brunnella 
Alcantara Chagas de Freitas. Co-advisers: Luana Vieira Toledo, Cristiane Junqueira de 
Carvalho and Luciana Moreira Lima. 
 

Introduction: The emergence of the new coronavirus called SARS-CoV-2 that culminated in 

the COVID-19 pandemic has improved the surveillance of Severe Acute Respiratory 

Syndrome in view of the growing increase in the number of hospitalizations and deaths. 

Objective: To analyze the factors associated with the death of patients hospitalized with 

Severe Acute Respiratory Syndrome in the pre-pandemic and pandemic periods. Methods: 

Retrospective documentary studies of epidemiological and ecological surveillance of patients 

hospitalized for Severe Acute Respiratory Syndrome using, respectively, secondary 

microregional and national databases of the Information System for the Epidemiological 

Surveillance of Influenza. Descriptive and inferential data analysis was performed using the 

IBM SPSS Statistics 23 software, considering a type I error level of 5%. Factors associated 

with death were analyzed using Binary Logistic Regression and Cox Regression. Results: 

The study resulted in two scientific articles in which it was possible to identify that the 

individuals most susceptible to worsening and with greater chances of death were elderly, 

males, with the presence of a risk factor/ comorbidities, who needed to be hospitalized in beds 

intensive care and used ventilatory support during the hospitalization period. In addition, a 

technical product was developed in the form of a professional training workshop for 

municipal and hospital notifiers of the Influenza Epidemiological Surveillance Information 

System. Conclusion: The pandemic experienced affected the epidemiological course of 

hospitalized cases of Severe Acute Respiratory Syndrome, contributing to greater morbidity 

and mortality. 

 

Keywords: Coronavirus Infections. Severe Acute Respiratory Syndrome. Hospitalization. 

Health Information Systems. 
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1. INTRODUÇÃO 

 

O novo coronavírus, um vírus respiratório emergente, surgiu em dezembro de 2019 na 

cidade de Wuhan, província de Hubei na China, com alerta à Organização Mundial de Saúde 

(OMS) de casos de pneumonia, até então de causa desconhecida. Dentre uma sucessão de 

fatos de repercussão mundial,  a OMS declarou, em 30 de janeiro de 2020, que o surto da 

doença exigia o mais alto nível de alerta, constituindo uma Emergência de Saúde Pública de 

Importância Internacional (ESPII), em 30 de Janeiro de 2020 (WHO, 2020).  

Em 11 de março de 2020, a Coronavirus Disease-19 (COVID-19) foi caracterizada 

como uma pandemia pela OMS, reconhecendo haver surtos da doença em vários países do 

mundo, exigindo destes, ações visando a interrupção da propagação do agente transmissor. No 

Brasil, em 20 de março desse mesmo ano, o Ministério da Saúde declarou por meio da 

Portaria n° 454, estado de transmissão comunitária em todo o território nacional (WHO, 2020; 

BRASIL, 2020). 

O vírus foi isolado e identificado em Wuhan através de amostras de lavado 

broncoalveolar dos primeiros pacientes acometidos, sendo incialmente denominado 2019-

nCov (ZHU et al., 2020). Pertencente à família Coronaviridae, é o terceiro coronavírus a 

infectar humanos no século XXI, antecedido pelo SARS-CoV em 2002-2003 na província de 

Guangdong, também na China (ZHONG et al., 2003) e MERS-CoV em 2012, inicialmente 

detectado na Arábia Saudita, Oriente Médio (ZAKI et al., 2012). 

Em todo o mundo, o SARS-CoV-2 já é responsável por mais de 181.007.816 casos 

confirmados de COVID-19 e por mais de 3.927.222 óbitos (WHO, 2021), demostrando tratar-

se de uma pandemia de difícil controle e contenção da sua transmissibilidade. Todas as 

pessoas são susceptíveis à infecção pela COVID-19, podendo apresentar sintomatologia leve, 

grave ou fatal. A replicação do SARS-CoV-2 no organismo humano pode desencadear uma 

resposta imunológica exacerbada, agravando o quadro clínico do indivíduo podendo evoluir 

para o óbito (HU et al., 2021).  

O agravamento da doença COVID-19 resulta na SRAG que, somado aos sintomas de 

Síndrome Gripal (SG), caracteriza-se por dispneia/ desconforto respiratório ou pressão ou dor 

persistente no tórax ou saturação de oxigênio menor que 95% (SpO2<95%) em ar ambiente ou 

cianose dos lábios ou rosto (BRASIL, 2021). 

  A SRAG por COVID-19, em comparação com a SRAG por outras causas, devido aos 

comprometimentos respiratórios e cardíacos apresentados pelos pacientes, gerou maior 

demanda por leitos de unidade de terapia intensiva (UTI) e ventiladores mecânicos. Além 
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disso, aumentou o número de óbitos em todos os estados brasileiros até a 33ª semana 

epidemiológica (SE) de 2020 em comparação a 2019 (GOMES et al., 2021). 

As hospitalizações e a necessidade de leitos de UTI na pandemia em curso 

repercutiram nos diversos países do mundo (DOCHERTY et al., 2020; KARAGIANNIDIS et 

al., 2020; JALILI et al., 2020; WANG et al., 2020). No Brasil, as cinco regiões apresentaram 

sobrecarga nos sistemas de saúde com diferentes taxas de internações e mortalidade. Além de 

diferenciação quanto ao uso e a disponibilidade de recursos hospitalares. O país apresentou 

uma taxa de mortalidade hospitalar geral de 38% nas primeiras 250.000 internações 

notificadas de pacientes maiores de 20 anos com COVID-19 (RANZANI et al., 2021). 

Estudo retrospectivo realizado com pacientes hospitalizados e confirmados 

laboratorialmente para COVID-19 em um hospital de Wuhan, associou à previsão para 

quadros mais graves e críticos da doença, ter idade mais avançada, sexo masculino, presença 

de comorbidades, febre mais alta antes da admissão hospitalar, febre persistente e maior 

tempo de hospitalização. Quanto às questões imunológicas, foram relevantes a contagem de 

linfócitos mais baixa e de leucócitos mais elevada, funções renais e hepáticas anormais e 

níveis elevados de interleucina 6 (WANG et al., 2021). 

Em todo o mundo foram empenhadas diversas ações visando o enfrentamento da 

pandemia e assistência às pessoas acometidas pela doença. A organização da assistência 

hospitalar no Estado de Minas Gerais se deu por meio da elaboração de Planos de 

Contingência Operacionais COVID-19, sendo o da macrorregião Sudeste publicado, pela 

primeira vez, por meio da Deliberação CIB-SUS/MG Nº 3.168, de 04 de junho de 2020 

(MINAS GERAIS, 2020). A grade hospitalar contempla todas as instituições com leitos 

clínicos e de UTI para prestar atendimento aos pacientes que apresentem evolução clínica 

com quadros moderados a graves e que necessitem internação hospitalar. 

Além da organização da assistência hospitalar era imprescindível o monitoramento do 

crescente número de casos notificados em SIS oficial.  

Implantado com o objetivo de monitorar os dados epidemiológicos da vigilância 

sentinela de SG, o Sistema de Informação da Vigilância Epidemiológica da Gripe (SIVEP-

Gripe) incorporou a vigilância dos casos hospitalizados de SRAG e, ou óbitos por SRAG em 

2009, em decorrência da pandemia de Influenza A (H1N1). Em 2020, incluiu também, o 

monitoramento dos casos de SRAG e óbitos causados pela COVID-19. A notificação é 

considerada compulsória e realizada por todas as instituições hospitalares públicas ou 

privadas (BRASIL, 2021).  
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O referido sistema apresenta informações sociodemográficas e clínicas dos pacientes 

notificados, sintomatologia apresentada, presença de comorbidades subjacentes, dados 

laboratoriais, exames complementares e testes diagnósticos, necessidade de UTI e suporte 

ventilatório e desfecho do caso (BRASIL, 2013). 

O enfrentamento de um momento pandêmico nas proporções da pandemia do COVID-

19 exaltou algumas fragilidades estruturais e pontos de estrangulamento do Sistema Único de 

Saúde (SUS) como desigualdades no acesso aos serviços de saúde. Entretanto, também 

ressaltou as potencialidades do maior sistema de saúde público e universal do mundo, com 

papel preponderante na vigilância em saúde e na assistência à saúde, assim como na 

organização e articulação de ações em todos os níveis de gestão (CRODA; GARCIA, 2020; 

RIBAS et al., 2020). Somado a isso, trouxe a oportunidade de reforço dos sistemas de 

informação em saúde, os quais são potentes ferramentas para subsidiar ações e avaliar o 

impacto das intervenções (ARAÚJO et al., 2020).  

Assim, este estudo foi motivado pela busca de um maior embasamento para ações 

mais efetivas e equitativas nas políticas públicas e de serviços de saúde, em um momento em 

que ainda persistem dúvidas quanto às melhores estratégias de tratamento e imunização. 

Diante disso, utilizando os bancos de dados do SIVEP-Gripe, a fim de compreender 

melhor o comportamento da doença COVID-19 e identificar o perfil dos indivíduos mais 

suscetíveis ou de maior risco, além dos fatores associados ao desfecho óbito, buscou-se 

verificar se existia diferença entre os fatores epidemiológicos e clínicos dos casos de SRAG 

nos períodos pré-pandêmico e pandêmico.  
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2. OBJETIVOS 

 

2.1. Objetivo Geral  

 

Analisar os fatores epidemiológicos e clínicos associados ao agravamento por SRAG no 

contexto da pandemia de COVID-19.  

 

2.2. Objetivos Específicos  

 

● Analisar as características dos casos hospitalizados com SRAG, nos períodos pré-

pandêmico e pandêmico. 

● Analisar os fatores associados ao óbito dos casos hospitalizados com SRAG, nos 

períodos pré-pandêmico e pandêmico. 

● Calcular a letalidade hospitalar dos pacientes internados com SRAG por COVID-19 e 

identificar os fatores associados ao óbito. 
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3. HIPÓTESES DO ESTUDO 

 

Hipótese Nula (H0): O perfil epidemiológico e clínico dos casos de SRAG no período pré-

pandêmico e pandêmico foi semelhante. 

 

Hipótese Alternativa (H1): A pandemia da COVID-19 provocou mudanças no perfil 

epidemiológico e clínico de casos de SRAG. 
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4. METODOLOGIA 

 

4.1. Desenho do estudo 

 

Foram realizados dois estudos. O primeiro deles, refere-se a um estudo retrospectivo 

documental de vigilância epidemiológica, de caráter quantitativo, realizado com dados 

secundários obtidos a partir das fichas de registro individual dos casos de pacientes com 

SRAG hospitalizado (ANEXO I) cadastradas no SIVEP-Gripe, referente as internações 

hospitalares de pacientes pertencentes à regional de saúde de Ubá. Foram avaliados os dados 

correspondente às SE 01 a 52 (banco de dados de 2019) e SE 01 a 53 (banco de dados de 

2020). 

O segundo estudo, por sua vez, compreendeu um estudo ecológico, também de caráter 

quantitativo, utilizando as informações disponíveis no banco de dados nacional do SIVEP-

Gripe, de acesso público, no período correspondente às SE 01 a 53 do ano de 2020. Pesquisa 

relacionada à vigilância epidemiológica dos pacientes hospitalizados com SRAG, com ênfase 

exclusivamente, nos casos de SRAG por COVID-19. 

 

4.2. Cenário do estudo  

 

Para o primeiro estudo, utilizou-se como cenário a regional de saúde de Ubá, composta 

pelas microrregiões de Ubá e Muriaé, pertencentes à macrorregião Sudeste, situadas na Zona 

da Mata do estado de Minas Gerais. 

Vinte municípios compõem a microrregião de Ubá, totalizando uma população de 

316.719 mil habitantes (DATASUS, 2019), sendo Brás Pires, Coimbra, Divinésia, Dores do 

Turvo, Ervália, Guarani, Guidoval, Guiricema, Mercês, Piraúba, Presidente Bernardes, Rio 

Pomba, Rodeiro, São Geraldo, Senador Firmino, Silveirânia, Tabuleiro, Tocantins, Ubá 

(município sede da Microrregião) e Visconde do Rio Branco. 

A microrregião de Muriaé compreende 11 municípios, com uma população total de 

174.538 habitantes (DATASUS, 2019), sendo Antônio Prado de Minas, Barão de Monte Alto, 

Eugenópolis, Miradouro, Miraí, Muriaé (município sede da Microrregião), Patrocínio do 

Muriaé, Rosário da Limeira, São Francisco do Glória, São Sebastião da Vargem Alegre e 

Vieiras. 

A regional de saúde de Ubá possui em sua rede de atenção à saúde um total de 16 

prestadores: 10 na microrregião de Ubá e seis na microrregião de Muriaé, ofertando 
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assistência ambulatorial e hospitalar de média e alta complexidade com diferentes serviços e 

densidade tecnológica inseridos em diversos programas estaduais e federais junto ao Sistema 

Único de Saúde (CNES, 2021).  

Assim, compondo a microrregião de Ubá temos no próprio município sede, o Hospital 

Santa Isabel, Hospital São Vicente de Paulo, Hospital São Januário e a Casa de Saúde Padre 

Damião/ Fhemig. Em Visconde do Rio Branco, o Hospital São João Batista; em Senador 

Firmino, o Hospital São João de Deus; em Presidente Bernardes, o Hospital Municipal Santo 

Antônio; em Rio Pomba, o Hospital São Vicente de Paulo; em Ervália, o Hospital Jorge 

Caetano de Mattos; e em Mercês, o Hospital São Vicente de Paulo (CNES, 2021).   

A rede hospitalar da microrregião de Muriaé inclui a Casa de Saúde Santa Lúcia Ltda, 

a Fundação Cristiano Varella/ Hospital do Câncer (especializado em oncologia), o Hospital 

São Paulo e o Prontocor (especializado em cardiologia), todos no próprio município sede. Em 

Miraí, está presente a Casa de Caridade São Vicente de Paulo e, em Eugenópolis, o Hospital 

São José (CNES, 2021).   

  O segundo estudo compreendeu as cinco regiões do Brasil, sendo elas: Norte, 

Nordeste, Sudeste, Centro-oeste e Sul, tendo o país uma população total de mais de 210 

milhões de habilitantes com uma extensa área territorial (IBGE, 2021). 

 

4.3. Critérios de elegibilidade  

 

Visando compor a amostra dos estudos, foram definidos os seguintes critérios de 

inclusão e exclusão:       

- Para o Estudo I, foram incluídas todas as fichas de registro individual de SRAG-

Hospitalizado cadastradas no SIVEP-Gripe referentes aos dados de pacientes residentes em 

municípios da jurisdição da regional de saúde de Ubá. Foram excluídas as fichas em 

duplicidade e dos casos de SRAG onde o local de atendimento informado não era instituição 

hospitalar (Figura 1). 
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Figura 1.  
Fluxograma dos dados utilizados no Estudo I. 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fonte: Elaboração própria. 
SRAG-HOSP: Síndrome Respiratória Aguda Grave hospitalizado. 
SIVEP-Gripe: Sistema de Informação de Vigilância Epidemiológica da Gripe 

 

- Para o Estudo II, foram incluídos todos os pacientes classificados com SRAG por 

COVID-19 que necessitaram de hospitalização e apresentaram informações completas sobre a 

data do desfecho (alta ou óbito), e excluídos os casos hospitalizados de SRAG por outras 

etiologias e fichas de notificação não encerradas no sistema, sem desfecho do caso. 

 

4.4. Coleta de dados e variáveis do estudo 

 

09 fichas excluídas 
por duplicidade 

86 fichas excluídas 
por duplicidade 

11 fichas excluídas, 
pois o local de 

atendimento não era 
instituição hospitalar 

120 fichas SRAG-HOSP 2.590 fichas SRAG-HOSP 

2.710 casos hospitalizados de SRAG cadastrados 
no SIVEP-Gripe nos anos de 2019 e 2020 

2.816 fichas de SRAG - Hospitalizado cadastradas 
no SIVEP-Gripe nos anos de 2019 e 2020 

ANO 2019 
129 fichas SRAG-HOSP 

ANO 2020 
2.687 fichas SRAG-HOSP 
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Os dados foram coletados a partir da exportação das fichas de registro individual de 

SRAG-Hospitalizado do próprio sistema SIVEP-Gripe, além do banco de acesso público, 

disponível no site: https://opendatasus.saude.gov.br/, extraídos na atualização de 26/04/2021. 

O banco de dados do SIVEP-Gripe contemplou variáveis relacionadas aos dados do 

paciente, de residência, clínicos e epidemiológicos, de atendimento, laboratoriais e desfecho 

do caso. 

  

4.4.1. Dados iniciais e do paciente 

 

Foram considerados no banco de dados do SIVEP-Gripe as variáveis relacionadas à 

data de preenchimento, semana epidemiológica de preenchimento da ficha de notificação, 

data e semana epidemiológica dos primeiros sintomas, a unidade federativa e município onde 

está localizada a unidade sentinela que realizou a notificação, a regional de saúde onde está 

localizado o município que realizou a notificação e a unidade sentinela que realizou o 

atendimento, coleta de amostra e registro do caso. 

Com referência aos dados do paciente, foram coletadas as variáveis sexo, data de 

nascimento, idade informada pelo paciente quando desconhecida a data de nascimento, tipo/ 

idade (se dia, mês ou ano), idade gestacional (quando aplicável), cor ou raça declarada pelo 

paciente e nível de escolaridade.  

 

4.4.2. Dados de residência do paciente 

 

Os campos destinados aos dados de residência dos pacientes compreenderam as 

variáveis unidade federativa de residência, regional de saúde onde está localizado o município 

de residência, o município de residência e zona geográfica do endereço de residência. 

 

4.4.3. Dados clínicos e epidemiológicos 

 

Variáveis referentes aos dados clínicos e epidemiológicos envolveram questões 

buscando informações se o caso é proveniente de surto de SG que evoluiu para SRAG; se 

caso de SRAG com infecção adquirida após internação; se caso com contato direto com aves 

ou suínos; sinais e sintomas de febre, tosse, dor de garganta, dispneia, desconforto 

respiratório, saturação de oxigênio < 95%, diarreia, vômito, dor abdominal, fadiga, perda de 

olfato, perda de paladar, outros sintomas, fatores de risco, puérpera ou parturiente, doença 
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cardiovascular crônica, doença hematológica crônica, síndrome de Down, doença hepática 

crônica, asma, diabetes mellitus, doença neurológica crônica, outra pneumatopatia crônica, 

imunodeficiência ou imunodepressão, doença renal crônica, obesidade e se paciente possui 

outros fatores de risco; se recebeu vacina contra gripe na última campanha, se paciente < 6 

meses e se a mãe recebeu vacina.  

 

4.4.4. Dados de atendimento 

 

Na ficha SRAG-Hospitalizado do SIVEP-Gripe, o campo destinado aos dados de 

atendimento compuseram as seguintes variáveis:  

 Usou antiviral para gripe?;  

 Houve internação?;  

 Data da internação por SRAG;  

 Unidade Federativa de internação do paciente;  

 Regional de Saúde onde está localizado o município de internação do paciente;  

 Município onde está localizado a Unidade de Saúde onde o paciente internou;  

 Unidade Sentinela que realizou a internação do paciente;  

 O paciente foi internado em UTI?;  

 Data de entrada do paciente na UTI;  

 Data em que o paciente saiu da UTI; 

 Uso de suporte ventilatório?;  

 Resultado do Raio-X de Tórax;  

 Aspecto do resultado da tomografia;  

 Foi realizada coleta de amostra para realização de teste diagnóstico?; 

  Data da coleta da amostra; 

 Tipo da amostra clínica coletada para o teste diagnóstico. 

 

 

4.4.5. Dados laboratoriais 

 

As variáveis do banco de dados relacionadas aos dados laboratoriais foram: resultado 

do teste de reação em cadeia da polimerase precedida de transcrição reversa (RT-PCR)/outro 

método por biologia molecular; data do resultado; se resultado do RT-PCR foi positivo para 
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Influenza; se resultado RT-PCR foi positivo para outro vírus respiratório; resultado 

diagnóstico do RT-PCR para SARS-CoV-2; tipo do teste antigênico realizado; resultado do 

teste antigênico e o resultado do teste antigênico para SARS-CoV-2. 

 

4.4.6. Conclusão do caso 

 

No campo conclusão do caso, as variáveis coletadas quanto ao desfecho final do 

paciente foram: classificação final do caso; critério de encerramento; evolução do caso; data 

da alta ou óbito; data do encerramento do caso e data da inclusão do registro no sistema. 

 

4.5. Análise dos dados  

 

Os dados foram armazenados em planilhas eletrônicas do Microsoft Excel® 2016. A 

análise descritiva e inferencial dos dados foi realizada utilizando-se o software IBM SPSS 

Statistics 23, considerando um nível de erro do tipo I de 5%. Para avaliar a normalidade da 

distribuição das variáveis numéricas, adotou-se o teste de Kolmogorov-Smirnov. A partir da 

normalidade da distribuição dos dados e do tipo de variável foram apresentadas as frequências 

simples e relativas, medidas de tendência central e dispersão (média, mediana, desvio-padrão 

e valores interquartil).  

No Estudo I, para avaliar a presença de diferenças entre as características 

sociodemográficas, clínicas e epidemiológicas dos casos de SRAG notificados em 2019 e 

2020, foram aplicados os testes de Mann-Whitney (variáveis numéricas) e Qui-quadrado de 

Pearson ou Exato de Fisher (variáveis categóricas). 

Utilizou-se a regressão logística binária, método backward stepwise (Wald), para 

avaliar os fatores associados ao óbito de pacientes hospitalizados por SRAG nos anos 2019 e 

2020. 

No Estudo II, a análise de Regressão de Cox, com estimação da Hazard Ratio (HR) 

e seu Intervalo de Confiança (IC) de 95%, foi usada para avaliar os fatores de risco para o 

óbito dos pacientes com SRAG por COVID-19 ao longo do tempo de hospitalização.  

 

4.6. Aspectos éticos 

 

Em consonância aos aspectos éticos e legais da pesquisa envolvendo seres humanos, 

contidas na Resolução 466/2012, foi garantido o anonimato aos dados dos participantes da 
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pesquisa, através da exclusão de seus nomes e assinatura do Termo de Sigilo e 

Confidencialidade (APÊNDICE I), não havendo identificação dos mesmos em qualquer 

publicação que possa resultar.  

Conforme proposta de delineamento da pesquisa entendeu-se pela dispensa do Termo 

de Consentimento Livre e Esclarecido (TCLE) por se tratar de coleta e análise de dados 

secundários. A pesquisa está vinculada a um projeto maior denominado “OCORRÊNCIA DE 

SÍNDROME RESPIRATÓRIA AGUDA GRAVE NAS MICRORREGIÕES DE UBÁ E 

MURIAÉ NO CONTEXTO DA PANDEMIA DO NOVO CORONAVÍRUS” que foi 

submetido e aprovado pelo CEP UFV (ANEXO II) em 24 de agosto de 2020, com número do 

parecer 4.231.826. Além disso, houve a anuência para uso da base de dados regional para fins 

a que a pesquisa se propôs, somente sendo iniciada a coleta de dados da pesquisa após esse 

consentimento formal (ANEXO III), juntamente com o parecer do CEP UFV. 

Em relação à utilização de dados do banco nacional de domínio público, sem 

identificação dos participantes, não foi necessária a aprovação pelo Comitê de Ética em 

Pesquisa (CEP) da Comissão Nacional de Ética em Pesquisa (CONEP). 

Os resultados da pesquisa serão utilizados somente para fins científicos e acadêmicos 

como esta dissertação, envio para periódicos e congressos científicos, além de evidência 

científica para subsidiar discussões acerca das questões pertinentes à pandemia da COVID-19 

no âmbito regional. 
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5. PRODUTOS FINAIS 

 

Os resultados estão apresentados no formato de dois artigos científicos, nos quais 

serão contempladas as discussões sobre a temática, além de um produto técnico no formato de 

oficina de capacitação. 

Artigo 1: Internações hospitalares e mortalidade por síndrome respiratória 

aguda grave: comparação entre os períodos pré-pandêmico e pandêmico. Manuscrito 

original documental de vigilância epidemiológica que analisa retrospectivamente as 

internações hospitalares de SRAG em dois períodos distintos, pré-pandêmico e pandêmico, 

caracterizando os pacientes acometidos e os fatores associados à mortalidade. Foi submetido 

(ANEXO IV) e aprovado para publicação na Revista Brasileira de Epidemiologia com 

preprint já disponível na Scielo Preprints.  

Artigo 2: Factors associated with the lethality of patients hospitalized with severe 

acute respiratory syndrome due to COVID-19 in Brazil: an ecological study” Manuscrito 

original que calcula a letalidade hospitalar e identifica os fatores associados aos óbitos dos 

pacientes hospitalizados com SRAG por COVID-19 nas cinco regiões brasileiras. Artigo 

submetido à Plos Global Public Health (ANEXO V), em apreciação. 

Produto Técnico: Oficina de Capacitação Profissional para notificadores do 

SIVEP-Gripe que teve como objetivo sensibilizar os profissionais sobre os aspectos 

epidemiológicos e clínicos dos casos hospitalizados de SRAG, os fatores associados à 

mortalidade e importância da alimentação qualificada do sistema de informação em saúde. 

Além de instrumentalizá-los no manuseio do sistema e completude das fichas de notificação, 

buscando um sistema de informação com dados mais fidedignos com a realidade, subsidiando 

o planejamento de ações oportunas junto às políticas públicas. Realizada nos dias 10 e 17 de 

Junho de 2021. 
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5.1 Artigo 1  

 

https://doi.org/10.1590/1980-549720210052 

Elocation: E210052 

Special article 

Internações hospitalares e mortalidade por síndrome respiratória aguda grave: 

comparação entre os períodos pré-pandêmico e pandêmico  

Hospitalizations and mortality by severe acute respiratory syndrome: comparison between the 

pre-pandemic and pandemic periods 

Short title: Hospitalizations and mortality by severe acute respiratory syndrome 

 

Ana Cristina Dias CustódioI, Fábio Vieira RibasI, Luana Vieira ToledoII, Cristiane Junqueira 

de CarvalhoII, Luciana Moreira LimaII, Brunnella Alcantara Chagas de FreitasII 

 
IUniversidade Federal de Viçosa, Postgraduate Program in Health Sciences – Viçosa (MG), 

Brazil. 
IIUniversidade Federal de Viçosa, Department of Medicine and Nursing – Viçosa (MG), 
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Corresponding author: Ana Cristina Dias Custódio. Avenida P. H. Rolfs, s/n, Campus 

Universitário, CEP: 36570-900, Viçosa (MG), Brasil. E-mail: ana.custodio@ufv.br 
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RESUMO: Objetivo: Analisar as características e os fatores associados à mortalidade dos 

casos hospitalizados por Síndrome Respiratória Aguda Grave em uma regional de saúde, nos 

períodos pré-pandêmico e pandêmico. Métodos: Estudo retrospectivo documental de 

vigilância epidemiológica realizado com dados secundários provenientes do Sistema de 

Informação de Vigilância Epidemiológica da Gripe, referentes aos casos de pacientes 

pertencentes a uma regional de saúde de Minas Gerais, Brasil. Resultados: Observou-se, no 

período pandêmico, aumento do número de hospitalizações e óbitos por Síndrome 

Respiratória Aguda Grave, além de diferenças entre as características sociodemográficas e 

clínico-epidemiológicas. Em ambos os períodos, comportaram-se como preditores da 

mortalidade hospitalar a idade e o uso de suporte ventilatório invasivo. A mortalidade no 

período pandêmico associou-se também a sexo masculino, presença de fatores de risco, 

mailto:ana.custodio@ufv.br
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internação em unidade de terapia intensiva, uso de suporte ventilatório não invasivo e 

infecção por COVID-19. Conclusões: Em 2020, a taxa detecção de Síndrome Respiratória 

Aguda Grave foi 21 vezes maior do que em 2019 e novos sintomas, como a anosmia e 

ageusia, foram incluídos em sua investigação. Nos dois períodos avaliados, pacientes idosos e 

em ventilação mecânica invasiva apresentaram maior risco de mortalidade. Com a pandemia, 

houve maior número de hospitalizações e fatores associados à mortalidade.  

Palavras-chave: infecções por coronavírus. pandemias. síndrome respiratória aguda grave. 

sistemas de informação em saúde. vigilância em saúde pública. 

 

ABSTRACT: Objective: To analyze the characteristics and the factors associated with 

mortality of cases hospitalized for severe acute respiratory syndrome in a health region, in 

pre-pandemic and pandemic periods. Methods: A retrospective documentary study of 

epidemiological surveillance carried out with secondary data from the Influenza 

Epidemiological Surveillance Information System, regarding the cases of patients belonging 

to a health region of Minas Gerais, Brazil. Results: During the pandemic period, there was an 

increase in the number of hospitalizations and deaths due to severe acute respiratory 

syndrome, in addition to differences between sociodemographic and clinical-epidemiological 

characteristics. In both periods, the age and the use of invasive ventilatory support were the 

predictors of hospital mortality. The mortality in the pandemic period was also associated 

with male gender, presence of risk factors, admission to an intensive care unit, use of non-

invasive ventilatory support, and infection by COVID-19. Conclusions: In 2020, the 

detection rate of severe acute respiratory syndrome was 21 times higher than in 2019 and new 

symptoms, such as anosmia and ageusia, were included in their investigation. In both periods 

evaluated, elderly patients and patients on invasive mechanical ventilation had a higher risk of 

mortality. With the pandemic, there was a greater number of hospitalizations and factors 

associated with mortality. 

Keywords: coronavirus infections. pandemics. severe acute respiratory syndrome. health 

information systems. public health surveillance. 

 

INTRODUCTION 

 

In 2019, a new coronavirus with pathogenic potential in humans was detected in 

China, SARS-CoV-2, which causes COVID-191. Despite measures to contain the 

transmission to other countries, the World Health Organization (WHO) declared a pandemic, 



31 

 

calling on all countries to adopt measures in order to contain the spread, intensifying 

surveillance, diagnosis, and treatment of this disease2,3.  

Patients with COVID-19 can present from asymptomatic to severe cases of Severe 

Acute Respiratory Syndrome (SARS), requiring hospitalization and high mortality4. In severe 

cases, in addition to the signs and symptoms of the Flu-like Syndrome (FS), patients 

experience dyspnea/respiratory discomfort or persistent pressure or pain in the chest or 

oxygen saturation less than 95% (SpO2<95%) in room air or bluish color of the lips or face5.  

In view of the uncertainty about the prognosis of patients with SARS caused by 

COVID-19, comparative studies with other respiratory viruses have been carried out to 

understand and deal with the new pathogen6-8. Among the health surveillance actions adopted 

is the notification of hospitalized cases and/or deaths from SARS in the Influenza 

Epidemiological Surveillance Information System (Sistema de Informação da Vigilância 

Epidemiológica da Gripe – SIVEP-Gripe), in order to support managers in decision-making5.  

Until January 20th, 2021, the state of Minas Gerais had 46,025 cases of SARS 

hospitalized for COVID-19 and 63,298 for other etiologies, according to an interactive panel 

of the Ministry of Health (Coronavirus Panel: https://covid.saude.gov.br/). Also according to 

data from SIVEP-Gripe, the southeast macro-region, until epidemiological week 12 of 2021, 

registered a total of 79,711 cases between confirmed and deaths from COVID-199. Different 

actions of coping with the disease by managers are observed, in the same way that inequalities 

are found in the access to health services by the population from different locations10.  

From the process of internalization of the virus to municipalities with small 

populations, there is an inverse movement in the search for health care in the municipalities 

that are home to micro-regions, where most services are usually concentrated11. A study 

involving some hospitals in four Brazilian states showed that hospitals listed as a reference for 

the care of patients with COVID-19 concentrated a greater number of hospitalizations and 

more severe patients, in addition to an increase in investment costs to meet demand, 

especially with the acquisition of mechanical fans12.  

Due to the large number of hospital admissions, the visible depletion of health 

resources, the dynamics of the pandemic process, and the specificities of each region, it is 

opportune to understand which individuals are more susceptible to moderate and severe 

conditions of the disease and outcomes of death, collaborating for continuous strategic actions 

to fight the pandemic from the micro-regional instances. 
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Thus, this study aimed to analyze the characteristics and factors associated with 

mortality in cases hospitalized for SARS in a health district in the pre-pandemic and 

pandemic periods. 

 

METHODS 

 

 This is a retrospective documentary study of epidemiological surveillance, carried out 

with secondary data from SIVEP-Gripe, referring to cases hospitalized for SARS in patients 

belonging to a regional health center in Minas Gerais, Brazil. 

The assessed health region belongs to the Southeast macro-region and has 31 

municipalities under its jurisdiction, totaling a population of 491,257 inhabitants. According 

to information obtained by the Tabnet tab, from the Information Technology Department of 

the Unified Health System (Departamento de Informática do Sistema Único de Saúde – 

DATASUS; http://tabnet.datasus.gov.br/cgi/tabcgi.exe?ibge/cnv/poptmg.def), the 31 

municipalities are divided into the micro-regions of Ubá and Muriaé, the first having 20 

municipalities and a total of 316,719 inhabitants and the second, 11 municipalities and a total 

population of 174,538 inhabitants. 

The aforementioned health region has in its health care network a total of 16 hospitals 

included in the National Register of Health Establishments (Cadastro Nacional de 

Estabelecimentos de Saúde – CNES) (http://cnes.datasus.gov.br/), which offer outpatient care 

and/or hospital of medium and high complexity by the Unified Health System (Sistema Único 

de Saúde – SUS). 

Data were obtained from hospitalized SARS individual registration forms extracted 

from SIVEP-Gripe (https://sivepgripe.saude.gov.br/sivepgripe/login.html), from the period 

corresponding to epidemiological weeks 1–52 (2019 database) and 1–53 (2020 database). 

All records registered in the SIVEP-Gripe referring to data from patients residing in 

municipalities within the jurisdiction of the assessed health region were included in the study. 

Duplicate records and non-hospitalized SARS cases were excluded. 

The characterization variables evaluated included age, gender, education, race/color, 

geographic area of residence and pregnant woman. 

The clinical and epidemiological variables included were: admission to the Intensive 

Care Unit (ICU), days of stay in the ICU, result of the reverse transcription test followed by 

polymerase chain reaction (RT-PCR), final classification of the case, diagnostic criteria, signs 

and symptoms of patients admitted to ICU beds, signs and symptoms of patients admitted to 
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clinical beds, presence of risk factors, use of ventilatory support and case outcome. For each 

variable, the number of valid responses was considered, excluding omitted cases. 

Collected data were tabulated in the Microsoft Excel 2016 software and processed by 

the IBM SPSS Statistics 23 software, considering a type I error level of 5%. The 

Kolmogorov-Smirnov test was used on all quantitative variables in order to verify the 

normality pattern. Continuous variables had a non-parametric distribution and were described 

as median and interval between the first and third quartiles. Absolute and relative frequencies, 

mean detection rate (per 100,000 inhabitants) of SARS cases by study period (pre-pandemic 

and pandemic) and monthly mean of SARS cases in the population studied were calculated. 

To assess the presence of differences between the sociodemographic, clinical, and 

epidemiological characteristics of SARS cases reported in 2019–2020, the Mann-Whitney 

(numerical variables) and Pearson’s χ² or Fisher’s exact (categorical variables) tests were 

applied. 

Binary logistic regression, backward stepwise (Wald) method, was used to assess the 

factors associated with the death of patients hospitalized for SARS in the years 2019–2020. 

The death variable was categorized as yes or no. The logistic regression model for cases 

reported in the pre-pandemic period (2019) presented a Nagelkerke R2 of 0.479 and 

goodness-of-fit equal to p=0.816 by the Hosmer and Lemeshow test. The model used for the 

cases of the pandemic period (2020) presented a Nagelkerke R2 of 0.294 and goodness-of-fit 

of p=0.696. 

In compliance with Resolution No. 466/2012 of the National Health Council 

(Conselho Nacional de Saúde – CNS), the participants of the sample had their identification 

data excluded to ensure the confidentiality of information, aiming to preserve their image and 

identity. The study was approved by the Ethics Committee for Research with Human Beings 

of the proposing institution, under opinion number 4.231.826. 

 

RESULTS 

 

The records of 2,710 cases hospitalized for SARS registered in SIVEP-Gripe, 

belonging to the population of the assessed health region between 2019 — pre-pandemic 

period (120 cases) — and 2020 — pandemic period (2,590 cases), were evaluated. 

Considering the population data from the health region, the detection rate of 

hospitalized patients with SARS was 24.4 cases/100 thousand inhabitants in 2019 and 527.21 
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cases/100 thousand inhabitants in 2020. The monthly mean hospitalizations per SARS, in 

2019, was 10 cases/month, while in 2020 this average was 215.8 cases/month. 

 As shown in Table 1, with regard to characterization, it was observed that the medians 

of age of individuals reported in 2019 (20 years; 0.7–52.5 years) and 2020 (63 years; 46–76 

years) presented differences; in 2019, there was a predominance of notifications from females 

(63.3%), while in 2020 males predominated (53.5%); the proportion of individuals who had 

their education classified in the “not applicable” category was higher among patients notified 

in 2019 (55.4%) compared to 2020 (4.3%). In both groups, most individuals reported were 

considered to be white, living in urban areas, and not pregnant. 

Table 2 shows the comparison of the clinical and epidemiological characteristics of 

hospitalized SARS cases between the years 2019–2020. There was a higher proportion of 

patients with detectable virus results in the RT-PCR exam in 2020 (45.4%) than in 2019 

(24.5%), with COVID-19 infection being the main etiology of SARS reported in 2020 

(54.2%). Regardless of the period evaluated, among patients with SARS who required ICU 

admission, the predominant signs and symptoms were: dyspnea (96.3–75.0%), respiratory 

distress (86.8–68.5%), and SpO2<95% (81.5–69.9%). Among patients who remained 

hospitalized only in clinical beds, cough (93.7–67.3%), dyspnea (80.9–63.6%), and 

respiratory distress (77.8–59.0%) were the most prevalent signs and symptoms. The presence 

of any risk factor among individuals hospitalized for SARS was greater in 2020 than in 2019 

(65.5 versus 36.7%; p<0.001). However, in 2019, the proportion of individuals with chronic 

lung disease hospitalized for SARS was higher than that identified in 2020 (19.4 versus 6.5%; 

p=0.001). In contrast, the proportion of chronic cardiovascular disease among cases 

hospitalized for SARS was higher in 2020 than in 2019 (48.8 versus 21.4%; p<0.001). The 

use of invasive ventilatory support was higher among individuals hospitalized in 2019 than in 

2020 (22.9 versus 11.2%; p=0.043). However, the proportion of deaths was higher among 

patients hospitalized for SARS in the pandemic period compared to the pre-pandemic period 

(23.4 versus 13.2%; p=0.023). 

Table 3 presents the analysis of factors associated with mortality of patients 

hospitalized with SARS in the different periods observed. In the pre-pandemic, there was an 

association between patient mortality and age (odds ratio – OR 1.040; confidence interval – 

95%CI 1.009–1.072) and the use of invasive ventilatory support, with mortality being 4.9 

times higher (OR 4.950; 95%CI 1.172–20.916) among patients who required invasive 

ventilatory support. In 2020, there was an association between mortality of patients 

hospitalized for SARS and older age (OR 1.031; 95%CI 1.023–1.038), male gender (OR 
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1.433; 95%CI 1.122–1.830), presence of a risk factor (OR 1.448; 95%CI 1.086–1.929), ICU 

admission (OR 1.938; 95%CI 1.502–2.501), use of invasive (OR 7.597; 95%CI 5.097–

11.324) or non-invasive ventilation devices (OR 2.265; 95%CI 1.691–3.034) and infection by 

COVID-19 (OR 2.553; 95%CI 1.964–3.319). It is noteworthy that the use of invasive 

mechanical ventilation (IMV) increased by 7.5 times the chance of patients evolving to death 

during this period. In addition, patients hospitalized with SARS due to COVID-19 had a 2.5 

times greater chance of dying when compared to cases of SARS due to other causes. 

 

DISCUSSION 

 

The study analyzed retrospective data from 2,710 patients hospitalized for SARS, 

reported in SIVEP-Gripe, in the pre-pandemic (2019) and pandemic (2020) periods. An 

increase in the number of hospitalizations and deaths due to SARS was observed during the 

COVID-19 pandemic, in addition to differences between the sociodemographic and clinical-

epidemiological characteristics of the patients between the two periods evaluated. However, 

older age and the use of invasive ventilatory support were common predictors associated with 

in-hospital mortality in the analyzed population. 

In the period prior to the pandemic, hospital admissions were of younger, female, and 

predominantly under 10 years of age individuals. On the other hand, in the pandemic period, 

there was a higher proportion of elderly and male patients. With the emergence of COVID-19, 

the cases that evolved with SARS involved mostly elderly patients, considered more 

vulnerable due to the physiological aging of their organic systems13. In addition, a study with 

patients positive for SARS-CoV-2 carried out in an American hospital showed that the higher 

susceptibility related to the male gender may be related to immune responses14. Such factors, 

added to the presence of some comorbidity, can lead to less favorable prognoses and 

outcomes15. 

To confirm the existence of a relationship between the change in the profile of patients 

with SARS and the appearance of COVID-19, it would be necessary to identify the etiological 

agent of SARS, obtained through laboratory tests16. Until 2019, the SARS surveillance 

protocol was aimed at identifying hospitalized cases and deaths related to influenza A and B 

viruses, respiratory syncytial virus (RSV), adenovirus, and parainfluenza 1, 2, and 317,18. In 

2020, the SARS surveillance protocol also included the RT-PCR test for SARS-CoV-2, 

considered the gold standard for the diagnosis of COVID-19, with high sensitivity19. With the 
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discovery of the new coronavirus, its high transmissibility became a major challenge for 

health services, and more than 99% of patients with SARS underwent diagnostic tests and 

classified according to laboratory criteria. It is believed that the context of the pandemic has 

provided a collective effort to increase the number of RT-PCR exams, favoring an adequate 

clinical approach and better management of human and material resources. 

The introduction of the SARS-CoV-2 virus in Brazil in February 2020 (9th 

epidemiological week) resulted in an increase in the number of hospitalizations for SARS 

compared to the same period in previous years16. In our study, we identified that the 

emergence of the new coronavirus was related to an approximately 21-fold increase in the 

SARS detection rate in 2020, compared to 2019. Similarly, an approximately 13-fold increase 

in the notification rates of SARS is reported in the state of Pernambuco, which was associated 

with the presence of regional health in the city, the lowest municipal human development 

index (MHDI) and the presence of a federal highway in its territory20. 

The pandemic period also promoted, in addition to changes in the sociodemographic 

profile of patients with SARS, epidemiological changes in clinical characteristics. In addition 

to the classic symptoms observed in 2019, such as fever, cough, dyspnea, and respiratory 

distress, new symptoms such as anosmia and ageusia were added to SIVEP-Gripe during the 

pandemic period. A European study considered that these two disorders should be considered 

for the early detection of infection by COVID-19 and the indication for the isolation of the 

affected individual, as they present themselves in isolation or even before other clinical 

complaints21. The findings of a meta-analysis reinforce that anosmia and ageusia have high 

specificity for cases of COVID-19, while cough and fever have high sensitivity22. 

In addition to the changes in signs and symptoms, in the present study, variations were 

found between the risk factors presented at the different times evaluated. Chronic lung disease 

was the most common factor observed among patients hospitalized before the pandemic. The 

literature shows that children with chronic lung diseases have a higher risk of hospitalization 

associated with influenza23, corroborating our study, in which the highest proportion of 

hospitalizations was in children under 10 years of age. In turn, cardiovascular diseases 

predominated in hospitalizations during the pandemic period, with a greater proportion of 

individuals in advanced age. Likewise, a retrospective study that included patients 

hospitalized with SARS due to COVID-19, with a mean age of 61 years, identified that 

cardiovascular diseases were associated with more severe cases, worse prognosis, and higher 

mortality from the disease24. 



37 

 

SARS, regardless of the etiologic agent, is an indication for hospitalization in order to 

promote a complete assessment of the patient’s clinical condition, sample collection for 

laboratory examination, and immediate initiation of treatment. For more severe cases, 

continuous and specialized care in ICU beds is indicated25,26. Literature findings show that 

significant increases in hospitalizations, ICU admissions, and use of IMV were associated 

with SARS in children during periods of influenza outbreak27. Similarly, the results of the 

present study reinforce this association. Furthermore, it was evident that, during the pandemic 

period, the proportion of patients on IMV was lower, although it was associated with a greater 

chance of death. This finding can be explained by the therapeutic strategy used for the 

treatment of SARS by COVID-19, in which hospitalized patients with SpO2 below 93% 

initially receive supplementary oxygen therapy through low-flow catheters, progressing to 

other stages of ventilatory support in cases in which they do not respond adequately to this 

therapy, which is related to a worse prognosis28. 

Studies have shown several variables related to hospital mortality, such as advanced 

age, male gender, presence of comorbidities, differences in access to health resources, and 

overload of the system itself29,30. In 2019, the use of invasive ventilatory support and age were 

associated with the death of patients with SARS. Patients using IMV were 4.9 times more 

likely to evolve to death when compared to those who did not use it. In the pandemic period, 

in turn, patients who needed to be intubated had a 7.6 times greater chance of dying. It is 

noteworthy that the use of IMV presupposes greater severity of patients and is indicated in 

cases of SARS complications. In addition, as it requires an invasive endotracheal device, IMV 

can be seen as a risk factor for the development of new infections and worsening of the 

clinical picture, as is the case with Pneumonia Associated with Mechanical Ventilation31. 

In the analysis of SARS cases during the pandemic period, in addition to the use of 

IMV, older age, male gender, the presence of risk factors, the need for ICU admission, the use 

of non-invasive ventilatory support, and the resulting SARS COVID-19 infection were 

associated with higher patient mortality. Similarly, an American retrospective cohort survey 

of patients confirmed for COVID-19 identified that male gender, increasing age, and having 

more than two comorbidities, in addition to dementia, were also associated with in-hospital 

mortality32. Chinese researchers corroborate the findings of the present investigation by 

identifying that advanced age and multimorbidities were also predictors associated with a 

higher risk of death in critically ill patients affected by COVID-1930. These findings reinforce 

the importance of careful monitoring of these patients in the hospital environment. 
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This study is limited by the fact that it was carried out with secondary data from an 

information system in which not all variables in the notification form are mandatory, and, 

therefore, some data may not be filled out properly. However, it was initially possible to 

remove duplicate forms for analysis, thus minimizing some biases. Another consideration is 

the possibility of underreporting, although the study involves compulsory notification diseases 

for public or private institutions. Furthermore, analyzes that use secondary data do not allow 

for greater clarity regarding the clinic, treatment and evolution of individual patients, although 

these were not the objectives of the study. A strength of the study was the evaluation of 

several variables in a database, allowing an overview of hospital admissions that occurred in 

different periods and providing opportunities for regional diagnoses that will be useful for 

planning actions. 

Based on our results, we ratify the importance and usefulness of research using data 

from SIVEP-Gripe for allowing, given the information obtained, the wide and continuous 

dissemination of strategic information on the epidemiology of cases hospitalized for SARS, 

especially in the pandemic period by COVID-19. 

This analysis of a secondary database allowed the characterization of hospitalizations 

for SARS that occurred in a pre-established territory and the main factors associated with the 

mortality of individuals in the pre-pandemic and pandemic periods. Elderly patients and those 

using IMV were more likely to evolve to death, regardless of the period evaluated. However, 

the emergence of the new coronavirus and COVID-19 affected the epidemiological course of 

hospitalized SARS cases, contributing to greater morbidity and mortality. Male patients with 

the presence of any risk factor who required admission to the ICU and used non-invasive 

ventilatory support devices also had a greater chance of dying, which was not evidenced in 

the pre-pandemic period. Thus, it is important to emphasize the care and monitoring of 

individuals who are at higher risk of worse prognosis. In addition, the importance of accurate 

notification of SARS cases is highlighted, with the consequent dissemination of reliable 

epidemiological data, which can be used as support for the planning of actions by health 

professionals and managers. We ratify the usefulness of the SIVEP-Gripe data and suggest 

that more comprehensive studies be carried out, with a view to wide and continuous 

dissemination of strategic information on the epidemiology of cases hospitalized for SARS. 
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Table 1. Characterization of patients hospitalized for Severe Acute Respiratory Syndrome 
reported in the Influenza Epidemiological Surveillance Information System between 2019–
2020. Ubá (Health Regional), Minas Gerais, Brazil. 

 2019 (n=120) 2020(n=2,590) p-value* 

Age – year med (Q1–Q3) 20 (0.7–52.5) 63 (46–76) 
117 (4.5) 
365 (14.1) 
632 (24.4) 

1,476 (57.0) 

<0.001a 

<10 years 52 (43.3) 
22 (18.3) 
24 (20.0) 
22 (18.3) 

– 

10–39 years <0.001b 

40–59 years <0.001b 

≥60 years <0.001b 

Gender      
Female 76 (63.3) 

44 (36.7) 
1,204 (46.5) 
1,386 (53.5) 

– 

Male 0.035b 
Education      

No education/illiterate 2 (2.7) 113 (10.7) – 
Elementary School (grade 1–5) 15 (20.3) 374 (35.2) 0.383c 

Middle School (grade 6–9) 3 (4.1) 133 (12.5) 1.000c 

High School (grade 1–3) 6 (8.1) 157 (14.8) 0.476c 

Higher Education 2 (2.7) 50 (4.7) 0.589c 

Does not apply 41(55.4) 46 (4.3) <0.001c 

Race/color      

Caucasian/White 65 (56.0) 
12 (10.4) 

1,356 (52.8) 
313 (12.2) 

26 (1.0) 
849 (33.1) 

– 
Black 0.485b 

Yellow – 0.627c 

Brown 39(33.6) 0.837b 

Geographical area of residence 
Urban 108 (93.9) 2,289 (91.4) – 

Periurban – 27 (1.1) 0.559b 
Rural 7 (6.1) 187 (7.5) 0.631c 

Pregnant 1 (3.8) 25 (2.5) 0.484c 
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Source: SIVEP-Gripe. Variables presented in absolute (n) and relative (%) frequency, except 
in cases where another measure is presented. Values refer to the total number of valid 
responses. aMann Whitney; bPearson’s χ² with Bonferroni correction; cFisher’s exact. 
*Significant: p<0.05. 
 
Table 2. Clinical and epidemiological characteristics of patients hospitalized for Severe Acute 
Respiratory Syndrome reported in the Influenza Epidemiological Surveillance Information 
System between the years 2019–2020. Ubá (Regional Health), Minas Gerais, Brazil. 

 

2019 
(n=120) 2020 (n=2,590) p-value* 

Med hospitalization days (Q1–Q3) 5 (2–12) 7 (3–13) 0.674a 

ICU admission 54 (45.8) 884 (37.0) 0.056b 
Med days of stay in the ICU (Q1–Q3) 3 (2–6) 6 (2–11) 0.369a 

RT-PCR results    
Detectable 27 (24.5) 1,138 (45.4) – 

Undetectable 63 (57.3) 1,144 (44.2) <0.001b 

Inconclusive – 7 (0.3) 1.000c 

Not performed 6 (5.4) 34 (1.4) <0.001b 

Waiting for results 14 (12.7) 185 (7.4) <0.001b 

Final Case Classification    
SARS by Influenza 14 (13.5) 4 (0.2) – 

SARS by another respiratory virus 13 (12.5) – 0.120c 

SARS by another etiological agent - 2 (0.1) 0.079c 

Unspecified SARS 77 (74.0) 1,110 (45.6) <0.001c 

SARS by COVID-19 - 1,319 (54.2) <0.001c 

Diagnostic Criteria    
Laboratory 94 (92.2) 2,387 (99.3) – 

Clinical-epidemiological 2 (2.0) 5 (0.2) 0.027c 

Clinical 6 (5.9) 8 (0.3) <0.001b 
Clinical by radiological imaging – 5 (0.2) 1.000c 

Sign and symptoms of patients admitted to ICU beds 
Fever 40 (75.5) 469 (54.5) 0.003b 

Cough 44 (42.3) 526 (60.9) <0.001b 

Odynophagy 9 (18.5) 130 (15.4) 0.575b 

Dyspnea 52 (96.3) 653 (75.0) <0.001b 

Respiratory discomfort 46 (86.8) 587 (68.5) 0.005b 

SpO2<95% 44 (81.5) 594 (69.9) 0.070b 

Diarrhea 5 (9.4) 159 (18.9) 0.084b 

Vomiting 9 (17.0) 104 (12.4) 0.334b 

Abdominal pain** – 42 (6.7) – 
Fatigue** – 121 (19.6) – 

Anosmia** – 52 (8.5) – 
Ageusia** – 63 (10.3) – 

Signs and symptoms of patients admitted to clinical beds 
Fever 49 (76.6) 757 (52.0) <0.001b 
Cough 60 (93.7) 989 (67.3) <0.001b 

Odynophagy 12 (18.7) 268 (18.8) 0.997b 
Dyspnea 51 (80.9) 935 (63.6) 0.005b 
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Respiratory discomfort 49 (77.8) 862 (59.0) 0.003b 
SpO2<95% 34 (53.1) 655 (44.9) 0.202b 
Diarrhea 7 (11.1) 239 (16.7) 0.239b 
Vomiting 7 (11.1) 212 (14.8) 0.415b 

Abdominal pain** – 80 (8.2) – 
Fatigue** – 196 (20.3) – 

Anosmia** – 101 (10.5) – 
Ageusia** – 127 (13.1) – 

Risk factors   <0.001b 
Yes 44 (36.7) 1,697 (65.5)  
No 76 (66.3) 893 (34.5)  

What risk factors    
Puerperal 1 (2.4) 17 (1.1) 0.374c 

Diabetes mellitus 11 (25.6) 585 (36.0) 0.160b 
Chronic cardiovascular disease 9 (21.4) 794 (48.8) <0.001b 

Chronic lung disease 8 (19.4) 104 (6.5) 0.001b 
Chronic kidney disease 6 (14.3) 124 (7.8) 0.123b 

Immunosuppression 4 (9.5) 80 (5.0) 0.272c 
Neurological disease 3 (7.1) 114 (7.1) 0.272c 

Chronic hematologic disease 1 (2.4) 22 (1.4) 0.454c 
Chronic liver disease 1 (2.4) 15 (0.9) 0.343c 

Obesity 1 (2.4) 48 (3.0) 1.000c 
Down syndrome – 12 (0.7) – 

Asthma – 107 (6.7) – 
Use of ventilatory support    

Yes, invasive 25 (22.9) 252 (11.2) 0.043b 
Yes, not invasive 47 (43.1) 1,052 (46.7) <0.001b 

No 3 (33.9) 948 (42.1) <0.001b 

Outcome    
Discharge/Cure 79 (86.8) 1,740 (76.6) – 

Death 12 (13.2) 53 (23.4) 0.023b 

ICU: intensive care unit; RT-PCR: reverse transcription followed by polymerase chain 
reaction; SARS: Severe Acute Respiratory Syndrome; SpO2<95%: Oxygen saturation less 
than 95%. 
Source: SIVEP-Gripe. Variables presented in absolute (n) and relative (%) frequency, except 
in cases where another measure is presented. Values refer to the total number of valid 
responses. aMann Whitney; bPearson’s χ²; cFisher’s exact test. *Significant: p<0.05. **Signs 
and symptoms entered after the notification form was updated on July 27 th, 2020. 
 
 
Table 3. Final logistic regression model for the outcome of death among patients 
hospitalized for Severe Acute Respiratory Syndrome and reported in the Influenza 
Epidemiological Surveillance Information System by the regional health department, in the 
years 2019 and 2020. 

 β Wald OR (95%CI) p-value* 

Cases of hospitalized SARS in the pre-pandemic period (2019) 
Age (years) 0.039 6.337 1.040 (1.009–1.072) 0.012 

Invasive ventilatory support 1.599 4.732 4.950 (1.172–20.916) 0.030 
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Cases of hospitalized SARS in the pandemic period (2020) 
Age (years) 0.030 64.260 1.031(1.023–1.038) <0.001 

Male 0.360 8.332 1.433 (1.122–1.830) 0.004 
Risk factor 0.370 6.382 1.448 (1.086–1.929) 0.012 

ICU admission 0.662 25.871 1.938(1.502–2.501) <0.001 
Invasive ventilatory support 2.028 99.151 7.597 (5.097–11.324) <0.001 

Non-invasive ventilatory 
support 0.818 30.036 2.265 (1.691–3.034) <0.001 

SARS by COVID-19 0.937 49.115 2.553 (1.964–3.319) <0.001 
SARS: Severe Acute Respiratory Syndrome; ICU: intensive care unit. 
Source: SIVEP-Gripe. *Significant: p<0.05. 
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Factors associated with the lethality of patients hospitalized with severe acute 
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Abstract 

Due to the high rates of transmission and deaths due to COVID-19, understanding the factors 

associated with its occurrence, as well as monitoring and implementing control measures 

should be priority actions in health surveillance, highlighting the use of epidemiological 

surveillance information systems as an important ally. To calculate the mortality rate of 

hospitalized patients with severe acute respiratory syndrome due to COVID-19 and to identify 

factors associated with death, in the period corresponding to epidemiological weeks 01 to 53 

of the year 2020. This is an ecological study, using the national influenza epidemiological 

surveillance information system database. The sociodemographic and clinical characteristics 

of 563,051 hospitalized patients with severe acute respiratory syndrome due to COVID-19 in 

the five regions of Brazil were analyzed. Cox regression was performed to assess factors 

associated with patient death during hospitalization. The national lethality rate was 35.7%, 

and the highest rates of lethality occurred in the Northeast (44.3%) and North (41.2%) 

regions. During the hospital stay, death was associated with older age (Hazard Ratio - HR = 

1.026; p<0.001); male sex (HR = 1.052; p<0.001); living in the North (HR = 1.429; p<0.001), 

mailto:ana.custodio@ufv.br
mailto:luana.toledo@ufv.br
mailto:brunnella.freitas@ufv.br
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Northeast (HR = 1.271; p<0.001) or Southeast regions of Brazil (HR = 1.040; p<0.001), 

presenting any risk factor (HR = 1.129; p< 0.001), the use of invasive (HR = 2.865; p<0.001) 

or noninvasive (HR = 1.401; p<0.001) mechanical ventilation devices. Deaths were not 

evenly distributed across the country's regions. Older male patients living in the North, 

Northeast, or Southeast regions of Brazil, who presented any risk factor and were submitted to 

the use of invasive or noninvasive mechanical ventilation devices, presented a higher risk of 

evolving to death. 

Keywords: Coronavirus Infections; Severe Acute Respiratory Syndrome; Health Information 

Systems; Hospitalization; Lethality; Survival Analysis. 

 

Introduction 

The COVID-19 pandemic triggered by a novel coronavirus (SARS-CoV-2) which was 

detected in the Hubei province, Wuhan city in China, in December 2019, has spread 

worldwide, requiring from countries and regions all over the world actions to improve health 

surveillance, especially to stop the spread of the transmitting agent [1]. By April 2020, the 

confirmed cases of SARS-CoV-2 infection and sickness due to COVID-19 had already 

exceeded one million people and registered more than fifty thousand deaths worldwide [2].

   

In Brazil, the Influenza Epidemiological Surveillance Information System, SIVEP-Gripe 

(Sistema de Informação de Vigilância Epidemiológica da Gripe), has been used as the 

information system for the surveillance of Severe Acute Respiratory Syndrome (SARS). This 

system has been implemented in response to the Influenza A (H1N1) pandemic since 2009, 

and it currently also includes the surveillance of hospitalized patients and/or deaths suspected 

of COVID-19 [3]. SIVEP-Gripe was established as the official channel for notifications of 

this hazard at the hospital level, reaching a peak of 22,497 hospitalized patients infected with 

SARS-CoV-2 in the epidemiological week (EW) 20 of 2020 - Coronavirus Panel 

https://covid.saude.gov.br/ 

The management of the negative impacts caused by this pandemic, especially regarding the 

reduction and assistance to the high number of victims, has been the most challenging task for 

healthcare providers and managers. Mortality can be perceived as a multicausal event, 

influenced by factors inherent to the patients themselves, such as pre-existing clinical 

conditions, in addition to the structural and organizational issues faced by society and health 

services [4].  
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The occurrence of a higher number of deaths due to COVID-19 was verified in the 

economically disadvantaged population and among those who did not adhere to strategies and 

measures to control the spread of the virus during the pandemic [5]. Moreover, an association 

was found between higher mortality rates and the presence of comorbidities, such as smoking, 

diabetes mellitus, hypertension, and obesity [6]. The highest occurrence of deaths due to 

COVID-19 was associated with the population aged over 60 years in an ecological study 

involving 113 countries [7]. In Brazil, in the state of Espírito Santo, an association was 

identified between death and the presence of comorbidities and advanced age among patients 

receiving medical care in public institutions [8]. In another Brazilian state, Rondônia, the 

highest occurrence of death was associated with ages over 60 years, male gender, and brown 

and black skin colors [9]. 

In this context, due to the high rates of transmission and deaths due to COVID-19, 

understanding the factors associated with its occurrence, as well as monitoring and 

implementing control measures should be priority actions in health surveillance, highlighting 

the use of epidemiological surveillance information systems as an important ally. 

Therefore, this study aimed to calculate the case lethality rate of patients hospitalized 

presenting SARS due to COVID-19 and to identify the risk factors associated with death, in 

the period corresponding to EW 01 to 53 of 2020. 

 

Methods 

This is an ecological study, related to the epidemiological surveillance of patients hospitalized 

with SARS due to COVID-19 in the period corresponding to EW 01 to 53 of 2020. The study 

was carried out based on data available in SIVEP-Gripe, which is publicly accessible, non-

nominal, without any identification of individuals, available on the following website: 

https://opendatasus.saude.gov.br/, extracted in the update of April 26th, 2021. 

The study population was composed of hospitalized patients presenting SARS due to COVID-

19 in 2020, notified in SIVEP-Gripe (n= 691,985). All patients classified with SARS due to 

COVID-19, who required hospitalization and submitted complete information on the date of 

outcome (discharge or death) were included. Cases of hospitalized patients with SARS due to 

other etiologies and notification forms remaining in the system with no outcome of the case 

were excluded.  

In this study, the following sociodemographic, clinical, and diagnostic investigation data 

available on the individual notification form of hospitalized SARS cases were assessed: age 

(years), gender (male/female); skin color (white/non-white), level of education (illiterate; 
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elementary school (1st-5th grades); middle school (6th-9th grades); high school (10th-12th 

grades); higher education; (not applicable); region (North; Northeast; South; Southeast; 

Midwest); the presence of risk factors (no/yes); description of risk factors (puerperal; chronic 

cardiovascular disease; chronic hematologic disease; Down's syndrome; chronic liver disease; 

asthma; diabetes mellitus; chronic neurological disease; chronic pneumopathy; 

immunodepression; chronic kidney disease; obesity; other morbidities); length of 

hospitalization (days); admission to Intensive Care Unit (ICU: no/yes); invasive mechanical 

ventilation (IMV: no/yes); noninvasive ventilation (NIV: no/yes).  

Descriptive and inferential data analysis was performed using IBM SPSS Statistics 23 

software, considering a type I error level of 5%.  Simple and relative frequencies, measures of 

central tendency, and dispersion (mean, median, standard deviation, and interquartile values) 

were presented. The normality of the distribution of the numeric variables was assessed using 

the Kolmogorov-Smirnov test.  

The case lethality rate of SARS due to COVID-19 was calculated based on the proportion of 

deaths in relation to the total number of patients. The survivor and non-survivor groups were 

compared for their characteristics. Categorical variables were compared using Pearson's Chi-

Squared test. Mann Whitney's test was used to compare numeric variables. Values of p<0.05 

were considered statistically significant differences.   

For the survival analysis, the dependent variable was the "observation time in days", 

considering the period between the "patients' admission date", registered in the 

epidemiological surveillance system, and the "evolution date" of the case, which indicates the 

date of death (outcome of interest) or discharge, which indicates the end of the observation 

time (censored).  

The Cox Regression analysis, estimating the Hazard Ratio (HR) and its 95% Confidence 

Interval (CI), was used to evaluate the risk factors for death in patients with SARS due to 

COVID-19. Univariate and multivariate regression models were used. Variables presenting 

more than 20% missing information (incompleteness) were not included in the Cox 

Regression, and only variables presenting more than 80% completeness were included [10]. 

Since this was a survey that included only public domain data, without participant 

identification, no approval by the Research Ethics Committee was required. 

 

Results 

During the period evaluated, 563,051 reported cases of patients with SARS due to COVID-19 

that required hospital admission had their outcome reported in SIVEP-Gripe. The national 
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case lethality rate was 35.7%. The greatest lethality rates were found in the Northeast (44.3%) 

and North (41.2%) regions according to the geographical analysis. The Southeast (34.4%), 

Midwest (31.7%) and South (30.0%) regions presented a lethality rate lower than the 

nationally calculated value. 

Table 1 presents the sociodemographic characteristics of the patients hospitalized with SARS 

due to COVID, comparing those who were discharged and those who passed away. Among 

the patients who passed away, elderly patients were prevalent, with a median age of 71 years 

(Q=60; Q3=80), male (57.4%), considered non-white (52.6%), with a low level of education, 

and who had only attended elementary school (54.5%). Regarding spatial distribution, it is 

noteworthy that in the Northeast (44.3%) and North (41.2%) regions, the percentage of 

patients who passed away was higher than in other regions (Southeast 34.4%, Midwest 

31.7%, and South 30.0% regions). 

 

Table 1. Analysis of the sociodemographic characteristics of patients hospitalized with 
SARS due to COVID-19 in 2020. Brazil. (n=563.051). 

Variable 

 

General 

(n=563.051) 

Survivors 

(n=362.144) 

Non-survivors 

(n=200.907) 

p-value 

 

Age (n=563.051) – 
med (Q1-Q3)  

62 (48-74) 56 (43-68) 71 (60-80) <0,001a 

Sex (n = 562.963) – n (%) <0,001b 
Female  247.931 (44,0) 162.399 (44,8) 85.532 (42,6)  
Male  315.032 (56,0) 119.682 (55,1) 115.350 (57,4)  
Skin color (n =442.856) – n (%) 
Non-white  218.531 (49,3) 132.670 (47,5) 85.861 (52,6) <0,001b 
White  224.325 (50,7) 146.913 (52,5) 77.412 (47,4)  
Level of education (n=208.911) – n (%) <0,001b 
Illiterate  14.671 (7,0) 6.405 (4,8) 8.266 (10,9)  
Elementary school   56.229 (26,9) 29.906 (22,5) 26.323 (34,6)  
Middle school  38.172 (18,3) 23.071 (17,4) 15.101 (19,9)  
High school  63.531 (30,4) 45.178 (34,0) 18.353 (24,2)  
Higher education  32.495 (15,6) 24.928 (18,8) 7.567 (10,0)  
Not applicable  3.813 (1.8) 3.430 (2,6) 383 (0,5)  
Region (n=563.007) – n (%) <0,001b 
North  45.458 (8,1) 26.746 (7,4) 18.712 (9,3)  
Northeast  95.460 (17,0) 53.202 (14,7) 42.258 (21,0)  
South  84.881 (15,1) 59.431 (16,4) 25.450 (12,7)  
Southeast  284.767 (50,6) 186.931 (51,6) 97.836 (48,7)  
Midwest  52.441 (9,3) 35.811 (9,9) 16.630 (8,3)  
Source: SIVEP-Gripe.  
Note: med – median; Q1 – 1st quartile (25%); Q3 – 3rd quartile (75%); n – absolute 
frequency; % - relative frequency; Elementary school - 1st to 5th grades; Middle school - 6th 
to 9th grades. 
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aMann-Whitney test; bPearson's Chi-squared test. All calculated values refer to the valid 
responses total, missing data is not accounted for. 
 

From the comparison between the clinical characteristics of surviving and non-surviving 

patients, it was found that, among the non-survivors, there was a higher proportion of those 

who presented at least one risk factor (77.3%), remained hospitalized for a longer period, with 

a median of 10 days (Q1=4; Q3=18), required ICU admission (63.6%), and required IMV 

(48.7%), as presented in Table 2. 

 

Table 2. Clinical characteristics of patients hospitalized with SARS due to COVID-19 in 
2020. Brazil. (n=563.051) 

Variable General 

(n=563.051) 

Survivors 

(n=362.144) 

Non-survivors 

(n=200.907) 

p-value 

Risk factors/ Comorbidities (n = 563.051) – n (%)  
No  189.380 (33,6) 143.814 (39,7) 45.566 (22,7) <0,001a 

Yes  373.671 (66,4) 218.330 (60,3) 155.341 (77,3)  
Puerperium 
(n=231.611) 

1.596 (0,7) 1.322 (0,9) 274 (0,3) <0,001a 

Chronic Cardiovascular 
Disease 
(n=306.950) 

200.840 (65,4) 112.771 (62,9) 88.069 (68,9) <0,001a 

Chronic Hematologic 
Disease 
(n=232.800) 

4.477 (1,9) 2.343 (1,7) 2.134 (2,3) <0,001a 

Down's Syndrome 
(n=232.517) 

1.497 (0,6) 872 (0,6) 625 (0,7) 0,346a 

Chronic Liver Disease 
(n=232.293) 

5.266 (2,3) 2.348 (1,7) 2.918 (3,1) <0,001a 

Asthma (n=235.855) 15.461 (6,6) 10.986 (7,8) 4.475 (4,7) <0,001a 
Diabetes mellitus 
(n=286.688) 

147.681 (51,5) 81.704 (48,8) 65.977 (55,2) <0,001a 

Chronic Neurological 
Disease 
(n=238.951) 

23.298 (9,8) 9.839 (7,0) 13.459 (13,7) <0,001a 

Chronic Pneumopathy 
(n=238.677) 

22.845 (9,6) 10.280 (7,3) 12.565 (12,8) <0,001a 

Immunodepression 
(n=234.988) 

15.386 (6,5) 7.689 (5,5) 7.697 (8,0) <0,001a 

Chronic Kidney 
Disease (n=238.497) 

23.962 (10,0) 9.912 (7,1) 14.050 (14,3) <0,001a 

Obesity (n=237.409) 36.254 (15,3) 22.785 (16,1) 13.469 (14,1) <0,001a 
Other morbidities 
(n=279.031) 

160.081 (57,4) 90.087 (55,2) 69.994 (60,4) <0,001a 

Hospitalization Time 8 (4 – 14) 7 (4 – 12) 10 (4 – 18) <0,001b 
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(n=563.051) med (Q1-
Q3) 
ICU Admission 
(n=511.274) – n (%) 

    

No  312.729 (61,2) 247.299 (74,6) 65.430 (36,4) <0,001a 
Yes  198.545 (38,8) 84.012 (25,4) 114.533 (63,6)  
IMV 
(n=489.787) – n (%) 

    

No  384.436 (78,5) 296.041 (93,2) 88.395 (51,3) <0,001a 
Yes  105.351 (21,5) 21.530 (6,8) 83.821(48,7)  
NIV 
(n=489.787) – n (%) 

    

No  229.166 (46,8) 127.297 (40,1) 101.869 (59,2) <0,001a 
Yes  260.021 (53,2) 190.274 (59,9) 70.347 (40,8)  
Source: SIVEP-Gripe.  
Note: n – absolute frequency; % - relative frequency; med – mediana; Q1 – 1st quartile (25%); 
Q3 – 3rd quartile (75%); ICU - Intensive Care Unit; IMV - Invasive Mechanical Ventilation; 
NIV - Noninvasive ventilation. 
aPearson's Chi-squared test bMann-Whitney test. All calculated values refer to the valid 
responses total, missing data is not accounted for. 
 

Table 3 presents the results of the univariate and multivariate Cox Regression, including all 

variables with completeness greater than 80%. In the univariate analysis, it was observed that 

the effect of all independent variables was significant to explain the risk of death in patients 

hospitalized with SARS due to COVID-19. Following multivariate analysis, higher age, 

increasing the risk with each passing year (HR = 1.026; 95% CI = 1.025-1.026); male sex 

(HR = 1.052; 95% CI = 1.042-1.062); living in the North (HR = 1.429; 95% CI = 1.397-

1.462), Northeast (HR = 1.271; 95% CI = 1.247-1.297) or Southeast regions of Brazil (HR = 

1.040; 95% CI = 1.021-1.058), presenting some risk factor (HR = 1.129; 95% CI = 1.115-

1.143), using IMV (HR = 2.865; 95% CI = 2.812-2.919) or NIV (HR = 1.401; 95% CI = 

1.378-1.425). 

 

Table 3. Univariate and multivariate Cox Regression analysis of factors associated with 
the mortality rates of patients hospitalized with SARS due to COVID-19 in 2020. Brazil. 
(n= 563.051) 

 Univariate Analysis  Multivariate Analysis 

Variable  HR CI 95% p-value  HR CI 95% p-value 

Age (years) 1,027 1,027-1,027 <0,001a  1,026 1,025-1,026 <0,001a 
Sex        
Female 1,000 - -  1,000 - - 
Male 1,012 1,003-1,021 0,007a  1,052 1,042-1,062 <0,001a 
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Region        
Midwest 1,000 - -  1,000 - - 
North 1,341 1,313-1,369 <0,001a  1,429 1,397-1,462 <0,001a 
Northeast 1,339 1,315-1,363 <0,001a  1,271 1,247-1,297 <0,001a 
South 0,919 0,901-0,937 <0,001a  0,852 0,835-0,870 <0,001a 
Southeast 1,075 1,057-1,093 <0,001a  1,040 1,021-1,058 <0,001a 
Risk 
Factor 
Comorbidi
ty 

1,386 1,372-1,401 <0,001a  1,129 1,115-1,143 <0,001a 

ICU 
admission 

1,567 1,552-1,583 <0,001a  0,950 0,938-0,962 <0,001a 

IMV 2,238 2,217-2,260 <0,001a  2,865 2,812-2,919 <0,001a 
NIV 0,686 0,680-0,693 <0,001a  1,401 1,378-1,425 <0,001a 
Source: SIVEP-Gripe.  
Note: HR – Hazard Ratio; CI - confidence interval; ICU - Intensive Care Unit; IMV - invasive 
mechanical ventilation; NIV - noninvasive ventilation. aSignificant p<0,05. 
 

Figure 1 presents the accumulated risk of death of patients hospitalized with SARS due to 

COVID-19 according to the patients' region of residence and time of hospitalization. 

Throughout their hospital stay, a higher accumulated risk was observed in the North and 

Northeast regions, while the South region presented the lowest risk. 

 

Figure 1. The accumulated risk of deaths of patients hospitalized with SARS due to 
COVID-19 in 2020, according to their region of residence and length of hospitalization. 
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Discussion 

This study provided nationwide data on the epidemiology and clinical course during the 

hospitalization of patients with SARS due to COVID-19.  In the epidemiological weeks 

analyzed, the case lethality rate among patients hospitalized with SARS due to COVID-19 

was 35.7%. Patients who were older, male, living in the North, Northeast, or Southeast 

regions of Brazil, who presented any risk factor and used IMV or NIV were at a higher risk of 

dying during hospitalization. 

In another nationwide study, whose data source was the registration of deaths by the Civil 

Registry Offices, an excess of mortality in Brazil was proven, as early as the onset of the 

pandemic, in the months of March to May 2020, totaling an excess of 39,146 deaths for the 

period studied [11]. It should be noted that the analysis of lethality by COVID-19 should 

consider a combination of factors, such as the intrinsic characteristics of infected individuals 

(age, previous diseases, lifestyle habits) and the availability of therapeutic resources (hospital 

beds, healthcare teams, mechanical ventilators, and drugs) [12].  

In this study, it has been found that deaths prevailed among the elderly, with a median age of 

71 years, and among male patients (57.4%), and that the mortality risk increased with each 

passing year and for males. A study conducted in the city of Wuhan found that the median age 

of patients affected by COVID-19 was 60 years, with the greatest severity of disease 

occurring among those aged 65 years or older. In addition, slightly more than half of the 

affected patients (50.9%) were male, and these patients developed the most severe form of the 

disease. Both factors were associated with mortality due to COVID-19 [13]. An Indian study 

also associated higher mortality rates with ages equal to or greater than 60 years [14]. In 

another study, also conducted in Wuhan, older age and low lymphocyte count were associated 

with higher mortality rates among hospitalized patients [15].  The worse outcomes for males 

were corroborated in a study conducted in Beijing, with a similar prevalence of COVID-19 

between men and women, however with a higher risk of death (2.4 times higher) for men, 

regardless of age [16].   

A major research project led by Global Health 5050 and its partners is working to build the 

world's largest database on sex and gender and its interface with the health policies in place, 

especially regarding the COVID-19 pandemic. Among the countries already analyzed, it was 

observed that there are few or no public health policies related to gender, and those that exist 

are highly focused on maternal health. Among the confirmed cases of the disease, a higher 

lethality rate is observed among men when compared to women, even in countries with a 

higher number of females among the confirmed cases. The higher occurrence of deaths 
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among men may be related to immunological and hormonal issues, such as higher levels of 

angiotensin-converting enzymes; lower access or use of health services by this population; as 

well as behavioral issues, such as lower adherence to preventive actions and greater exposure 

to the virus and other harmful agents such as smoking, which contributes to the development 

of comorbidities [17]. Sex and gender differences should be accounted for, including in 

therapeutic interventions for the treatment of COVID-19 [18]. 

According to this study’s results, the fact that these patients presented any comorbidity was 

associated with higher lethality rates, which is corroborated by several studies, which have 

identified the association between hypertension, diabetes, chronic obstructive pulmonary 

disease, heart disease, neoplasms, and HIV and morbidity and mortality due to COVID-19 

[19]. The lethality rate is increased by 10.5% for cardiovascular diseases, 7.3% for diabetes, 

6.3% for chronic respiratory diseases, and 6% for patients with hypertension [20]. Two 

studies conducted in Wuhan, an initial focus city for SARS-CoV-2, also identified the 

presence of comorbidities as one of the factors associated with mortality, with hypertension 

standing out [13,21]. A North American study identified that the largest proportion of patients 

hospitalized due to COVID-19 was composed of males, with advanced age, a history of 

smoking, and coexisting medical conditions, such as asthma, chronic obstructive pulmonary 

disease, hypertension, obesity, diabetes mellitus, chronic kidney disease, and cancer [22]. 

Thus, special attention should be directed to the elderly population, which is also more 

vulnerable to the development of comorbidities.  

Critically ill patients affected by SARS-CoV-2 may present distinct pathophysiological 

mechanisms, influencing the treatment and the definition of the most adequate ventilatory 

support strategies for each case [23]. In this study’s findings, lethality was associated with the 

use of IMV and noninvasive devices. A study conducted in Switzerland, when determining 

the predictors of hospital mortality related to COVID-19 in elderly patients aged 65 years or 

older, identified as one of the risk factors the higher requirement of a fraction of inspired 

oxygen (FiO2) in NIV, that is, each 2% increase in FiO2 added 7% to the risk of death [24]. A 

study conducted in Italy also identified the high requirement of FiO2 as one of the 

independent risk factors associated with mortality [25]. However, in Brazil, the negative 

influences of the absence of a national protocol for the treatment of critically ill patients and 

the shortage of a properly qualified and trained team for intensive care are highlighted [26]. 

Differences among the regions in Brazil have been found, highlighting the highest risk of 

death in the North and Northeast regions, and the lowest risk in the South region. A Brazilian 

observational, ecological and analytical study, with national coverage, related the mortality of 
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the elderly due to COVID-19 to demographic aspects and income distribution and identified 

higher mortality in states of the North, Northeast, and Southeast regions. The North region 

was ranked first place since its large territorial extension and poor transportation routes 

possibly hinders access to healthcare services [27]. The North region and Northeast region's 

first-place ranking in mortality can also be explained by the chronic state of social 

vulnerability in which these populations are found [12]. The scarcity of hospital resources, 

such as ICU and pulmonary ventilators contribute to the virus lethality rates, a concerning 

situation which is inherent to the response of healthcare services, with the Northern region 

having the lowest quantity of these hospital resources [28]. The local, social and demographic 

characteristics should be accounted for, since Brazil is composed of a large and non-

homogeneously distributed population, with cultural and geographical differences, in addition 

to social inequalities and unequal access to healthcare services [29].  

The analysis based on SIVEP-Gripe data enables monitoring the pandemic caused by 

COVID-19, the definition of strategies for the prevention and control of the disease, and the 

evaluation of its impact on morbidity and mortality at the national level. Thus, the importance 

of national health information systems is highlighted as sources of information that support 

the planning of health policies and programs, contribute to the decision-making process, and 

allow the evaluation of the impact of interventions. Although these systems present 

limitations, they are relevant tools for public health, especially for the epidemiological 

surveillance of diseases [30].  

The low completeness in the entries of some variables of SIVEP-Gripe, along with 

notification errors or delays in feeding the system in some EWs could interfere with the 

number of cases or deaths. In order to minimize this limitation, the sample included only the 

notification forms with complete information regarding the outcome date (discharge or death), 

that is, cases considered closed in the system. Moreover, only variables presenting more than 

80% completeness were included in the Cox Regression analysis in order to avoid incorrect 

inferences. As a strength of this study, the sample size is highlighted, consisting of 563,051 

patients hospitalized with SARS due to COVID-19, allowing the tracing of the 

sociodemographic and clinical epidemiological profile at a national level. 

In conclusion, it was found that the fatalities were not equally distributed throughout all 

regions of Brazil, with the Northeast and North regions presenting the highest lethality rate. 

Older patients, who were male, living in the North, Northeast, or Southeast regions of Brazil, 

who presented any comorbidity and were submitted to IMV or NIV were at a higher risk of 

death. The recognition of the epidemiological profile from the results obtained can foster 
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decision-making by healthcare providers and managers regarding more effective and 

equitable interventions. 
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5.3  Produto Técnico 

 

Oficina de Capacitação Profissional para notificadores do SIVEP-Gripe 

 

 A capacitação dos profissionais notificadores do SIVEP-Gripe foi uma ação proposta 

visando o aprimoramento do preenchimento dos dados e um sistema de informação mais 

fidedigno com a realidade, com completude das informações quanto às internações dos 

pacientes hospitalizados por SRAG no contexto da pandemia da COVID-19. Tal capacitação 

favorece um banco de dados consistente para futuras análises epidemiológicas e embasamento 

para estratégias mais eficazes em saúde pública. 

 Como servidora da Gerência Regional de Saúde de Ubá, atuando no enfrentamento da 

pandemia da COVID-19, responsável pela organização assistencial e ajustes na grade 

hospitalar no Plano de Contingência Operacional COVID-19 com interface constante junto à 

Coordenação de Vigilância em Saúde,  identifiquei a necessidade de capacitação dos 

profissionais pontos focais da Epidemiologia Municipal e Hospitalar.  

 Buscou-se levantamento de informações quanto aos pontos dificultadores e 

facilitadores quanto ao uso do SIVEP-Gripe através de um formulário enviado aos 

participantes antes do 3º módulo da oficina que foi composto por identificação do respondente 

e três perguntas, a saber: 

- Quais os principais pontos facilitadores que você pode elencar no processo de alimentação 

do Sistema de Informação da Vigilância Epidemiológica da Gripe (SIVEP-Gripe)? 

- Quais os principais pontos dificultadores que você pode elencar no processo de alimentação 

do SIVEP-Gripe? 

- O que poderia ser feito e,ou aprimorado para facilitar a alimentação (inclusão da ficha no 

sistema e com qualidade de preenchimento) em tempo hábil?    

A partir das respostas obtidas, pudemos refletir e fazer uma breve discussão com os 

participantes sobre os pontos elencados e as possibilidades de encaminhamento visando, 

especialmente, minimizar os pontos dificultadores quanto ao uso do SIVEP-Gripe que 

estavam sobre a governabilidade regional e municipal. 

No fomulário do Google Forms de lista de presença do 3º módulo da oficina foi 

incluído itens de avaliação das oficinas onde tivemos um feedback positivo dos participantes 

que ressaltaram tratar-se de momento importante para alinhamento,  troca de experiências e 

esclarecimentos de dúvidas. Solicitaram ainda, mais momentos como esses, com conteúdo 

repassado de forma clara e assertiva. 
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Após realização das oficinas e monitoramento dos municípios na execução das ações 

propostas, constatou-se a o encerramento de quantitativo significativo de fichas de notificação 

que se encontravam sem conclusão do caso no sistema, além de retirada de fichas em 

duplicidade. 

  A seguir serão apresentados o layout da Oficina, os registros fotográficos de sua 

realização e as listas de presença dos participantes. Além do fomulário do Google Forms 

utilizado para levantamento de informações quanto ao pontos dificultadores e facilitadores 

quanto ao uso do SIVEP-Gripe e outro visando avaliação das oficinas e feedback dos 

profissionais e suas respectivas respostas. 
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Registro Fotográfico – 1º Módulo da Oficina 
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Lista de presença – 1º Módulo da Oficina 
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2º Módulo da Oficina 
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Registro Fotográfico -  3º Módulo da Oficina 
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Lista de presença -  3º Módulo da Oficina com Feedback dos participantes 
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Formulário Google Forms - Levantamento de informações quanto ao pontos dificultadores e facilitadores quanto ao uso do SIVEP-Gripe 
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Respostas das questões  
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6. CONCLUSÕES GERAIS 

 

Os estudos realizados possibilitaram caracterizar os fatores epidemiológicos e clínicos 

das internações por SRAG ocorridas em âmbito microrregional e nacional e os principais 

fatores associados aos óbitos dos indivíduos. Nas microrregiões de Ubá e Muriaé, esse perfil 

foi identificado tanto para o período pré-pandêmico quanto pandêmico.  

O surgimento do novo coronavírus SARS-CoV-2 provocando a doença COVID-19 

afetou o curso epidemiológico dos casos hospitalizados de SRAG, contribuindo para maior 

morbidade e mortalidade. 

Verificou-se que os indivíduos mais susceptíveis ao agravamento e, 

consequentemente, à maior chance de óbito foram pacientes idosos, do sexo masculino, com 

presença de algum fator de risco/ comorbidade, que necessitaram de internação em UTI e 

fizeram uso de dispositivos de suporte ventilatório. Essas informações enfatizam a 

necessidade do cuidado e monitoramento dos indivíduos que apresentam maior risco de piores 

prognósticos. Além disso, os óbitos não foram distribuídos de maneira equânime nas regiões 

do Brasil, o que reforça a heterogeneidade do país não só quanto a aspectos socioeconômicos 

e culturais, mas também quanto à assistência de saúde à população. 

Ressalta-se a necessidade de mais análises, considerando a letalidade hospitalar de 

SRAG por COVID-19 e a oferta de recursos de saúde como leitos de UTI e ventiladores 

mecânicos, o acesso aos serviços de saúde da rede, protocolos de tratamento adotados, 

condições de saúde prévias dos pacientes internados, capacitação dos profissionais dos 

serviços, entre outros fatores que podem influenciar, direta ou indiretamente, nesse indicador.  

Destaca-se a importância da vigilância epidemiológica da SRAG, notificação precisa 

dos casos e qualidade no preenchimento das informações no sistema pelos profissionais 

notificadores, para a melhor compreensão do perfil dos pacientes que sobrevivem ou não à 

infecção pelo SARS-CoV-2, com consequente divulgação de dados epidemiológicos 

fidedignos, os quais podem ser utilizados como subsídio para intervenções mais eficazes e 

equitativas pelos profissionais e gestores de saúde.  
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