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RESUMO 
Objetivo: Analisar a frequência de registros de casos de comorbidades e fatores de 
riscos relacionados aos óbitos de Síndrome Respiratória Aguda Grave (SRAG) por 
Covid-19 até a Semana Epidemiológica (SE) 40, no recorte geográfico formado pelo 
“Brasil”, no recorte histórico formado pelo ano de “2021”. Método: Estudo exploratório, 
descritivo e de abordagem quantitativa. Os dados foram adquiridos junto ao Sistema de 
Informação da Vigilância Epidemiológica da Gripe (SIVEP-Gripe) do Ministério da 
Saúde (MS). Resultados: Foi identificado o universo de 386.094 registros, com média e 
desvio-padrão de (35.099,5±49.151,4). Dentre as comorbidades e fatores de riscos 
identificados, as cardiopatias contabilizaram a maior preponderância com 39,2% 
(n=151.358) e a Síndrome de Down (SD) a menor com 0,4% (n=1.384). Conclusão: Foi 
possível identificar a relação existente entre as várias comorbidades e fatores de risco 
identificados, no que se refere a SRAG por COVID-19 no recorte geográfico e histórico 
analisados.  
Descritores: Comorbidade; Fatores de Risco; Síndrome Respiratória Aguda Grave; 
COVID-19; Brasil. 
 
ABSTRACT 
Objective: To analyze the frequency of records of cases of comorbidities and risk factors 
related to deaths from Severe Acute Respiratory Syndrome (SRAG) by Covid-19 until 
the Epidemiological Week (SE) 40, in the geographic cut formed by "Brazil", in the 
clipping history formed by the year “2021”. Method: Exploratory, descriptive and 
quantitative approach study. Data were acquired from the Influenza Epidemiological 
Surveillance Information System (SIVEP-Influenza) of the Ministry of Health (MS). 
Results: The universe of 386,094 records was identified, with a mean and standard 
deviation of (35099.5±49151.4). Among the comorbidities and risk factors identified, 
heart disease accounted for the greatest preponderance with 39.2% (n=151,358) and 
Down Syndrome (DS) the smallest with 0.4% (n=1,384). Conclusion: It was possible to 
identify the existing relationship between the various comorbidities and risk factors 
identified, with regard to SRAG by COVID-19 in the geographic and historical context 
analyzed. 
Descriptors: Comorbidity; Risk factors; Severe Acute Respiratory Syndrome; COVID-
19; Brazil. 

 
RESUMEN 
Objetivo: Analizar la frecuencia de registros de casos de comorbilidades y factores de 
riesgo relacionados con muertes por Síndrome Respiratorio Agudo Severo (SRAG) por 
Covid-19 hasta la Semana Epidemiológica (SE) 40, en el corte geográfico formado por 
"Brasil", en el historial de recortes formado por el año “2021”. Método: Estudio 
exploratorio, descriptivo y de abordaje cuantitativo. Los datos se obtuvieron del Sistema 
de Información de Vigilancia Epidemiológica de Influenza (SIVEP-Influenza) del 
Ministerio de Salud (MS). Resultados: Se identificó el universo de 386,094 registros, con 
una media y desviación estándar de (35099.5±49151.4). Entre las comorbilidades y 
factores de riesgo identificados, la cardiopatía representó la mayor preponderancia con 
el 39,2% (n=151.358) y el Síndrome de Down (SD) el menor con el 0,4% (n=1.384). 
Conclusión: Se pudo identificar la relación existente entre las distintas comorbilidades 
y factores de riesgo identificados, respecto al SRAG por COVID-19 en el contexto 
geográfico e histórico analizado. 
Descritores: Comorbilidad; Factores de riesgo; Síndrome respiratorio agudo severo; 
COVID-19; Brasil. 
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Introduction 
 

The term epidemic is etymologically natural from the greek “ἐπιδηµία”, 
of the adjective “ἐπιδήµιος”, meaning what is in the people, composed of “ἐπί”, 
that is, which lies over or above, beyond “δῆµος” which means people, 
constituting as a collective phenomenon of a disease, which is quickly 
transmitted, directly or indirectly, reaching a high number of people present or 
belonging to a geographical territory, which may become extinct after a period 
of time.1-2 The word pandemic, on the other hand, originated from the greek 
“πανδήµιος”, is formed by the neutral prefix “pan” and the expression “demos” 
means “of all the people”, was first used by the greek philosopher Platão 
(348/347 a.C.), in his work entitled "Of the laws".1-3  

Platão used in his writings the term pandemic in the generic sense, 
referring to any event that occurred, capable of reaching an entire population, 
and it is also important to mention that one of his main students, the philosopher 
Aristoteles (384/322 a.C.) also used this term.2 Historically, they can be cited as 
examples of complex epidemic events that came to decimate populations and 
entire cities, the Plague of Egypt (430 a.C.), the Antonine Plague (165–180 d.C.), 
the Plague of Cyprian (250–271 d.C.), Justinian's Plague (541-544 d.C.) and the 
Black Plague (1346-1352 d.C.).4-14   
 As species of pandemics that triggered alarming levels of transmissibility 
and mortality in numerous international nations, we can mention Cholera (1817), 
Spanish flu (1918-1920), Swine flu caused by the H1N1 virus (2009) and currently 
Covid- 19.15-25 In 1966, coronaviruses were first described by Tyrell and Bynoe, 
who cultivated the aforementioned species of virus, from patients who had 
common colds.26-27 

In its morphology, the coronaviruses are constituted as microorganisms of 
great size and their RNA is constituted by having its single strand, being able to 
infect humans and also a great variety of non-human animals.26-27 Covid-19 can 
be understood as an expression, formed by the junction of the acronym "CO" 
understood as corona, "VI" which means virus and also the letter "D" related to 
the disease in question and, in this sense, the term corona comes from Latin and 
has as a meaning "crown", because the virus is in the form of circles, being 
visualized in the form of drops by means of electron microscopy, as a crown.28-29 

Covid-19 virus classified as zoonotic, of the order Nidovirales on account 
of your RNA and family Coronaviridae, had its distribution in humans, other 
mammals, birds and, while hosts were identified in human animals and bats.30-

32 In the year 2019, in December, an outbreak of pneumonia (PNM) was identified 
in the city of Wuhan, province of Hubei in the People's Republic of China, rapidly 
spreading to approximately twenty-four (24) other nations, believed to have been 
caused by a new strain of coronavirus.32-33 

As presented by Coronavirus Resource Center of Johns Hopkins 
University, were identified worldwide on 10/21/2021 at 18:00 hours, the 
universe of 242,403,265 registered cases of Covid-19, which generated 4,927,975 
deaths and also 6,732,461,811 doses of applied vaccines.34 Thus, the ten (10) 
international nations are presented, with the highest frequencies of numbers of 
registered cases of Covid-19, number of deaths and doses of vaccines applied35: 
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Table 1 – Frequency of registered cases, deaths and doses of vaccines applied in 
relation to Covid-19 in the ten (10) nations with their respective highest 
preponderance*,**,*** 

Nations Registered Cases Deaths Applied Doses 
U.S 45.301.092 733.218 409.314.310 
England  8.681.795 139.562 95.824.552 
Turkey 7.772.574 68.472 114.807.774 
Rússia 8.005.376 223.331 99.965.267 
Índia 34.143.236 453.042 1.009.945.663 
Brazil 21.697.341 604.679 261.002.038 
Ukraine 2.851.173 67.061 15.386.831 
Romania 1.519.532 43.487 11.485.084 
Iran 5.833.525 124.763 74.113.680 
Phelippines 2.740.111 41.237 53.838.248 
Other nations 242.403.265 4.927.975 6.732.461.811 

 Source: Johns Hopkins University Coronavirus Resource Center, 2021. 
* Data extracted on 10/22/2021, at 12:00 pm 
** Data may vary as updates to this database are daily.   
*** The authors of this research are faithful to the database consulted.  
 

In Brazil, according to the Ministry of Health (MH), the most identified 
qualities of coronavirus to date are the “alpha coronavirus HCoV-NL63”, the 
“alpha coronavírus HCoV-229E”, the “beta coronavirus HCoV-HKU1”, the “beta 
coronavírus HCoV-OC43”, the “SARS-CoV”, which is the cause of severe acute 
respiratory syndrome (SARS), the “MERS-CoV”, which is the cause of Middle 
East respiratory syndrome (MERS) and the SARSCoV-2.36 As defended by the 
scientific literature, there are several comorbidities with regard to Severe Acute 
Respiratory Syndrome (SARS) by Covid-19, such as diabetes mellitus (DM), 
cardiovascular diseases, chronic kidney disease (CKD) and chronic lung 
diseases.15,36,37 

In this sense, the objective of the present study was to analyze the 
frequency of records of cases of comorbidities and risk factors related to deaths 
from Severe Acute Respiratory Syndrome (SARS) by Covid-19, in the 
geographical area formed by "Brazil", in the historical cut formed by the year of 
“2021”. 
 
Method 
 
 This is an exploratory, descriptive study with a quantitative approach, 
which acquired data for its construction from the Information System for the 
Epidemiological Surveillance of Influenza (SIVEP-Influenza) of the MS. For 
organizational purposes, the data acquired are related to Epidemiological Week 
number 40 (SE 40), extracted in the first half of October of the year 2021. 
 SIVEP-Gripe/MS has been in operation since 2000, aiming to develop the 
efficient monitoring of the influenza virus in Brazil, proceeding from a sentinel-
type surveillance network with regard to the flu syndrome (SG). 38 With the 
identification of the pandemic generated by the Influenza Virus A(H1N1) pdm09 
in 2009, it was necessary to carry out the implementation process of the Severe 
Acute Respiratory Syndrome (SRAG) surveillance and, in this process, the MH 
has been strengthening the surveillance of different types of respiratory viruses.38 

Currently, the official system for recording SARS cases and deaths is the 
Influenza Epidemiological Surveillance Information System (SIVEP-Gripe).38 In 
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this research, the data from SIVEP-Gripe/MS are updated on 10/11/2021 at 12:00 
pm, and they are subject to constant revisions. Electronic bibliographic surveys 
in digital databases were also developed, making it possible to acquire articles 
from scientific journals, official documents, and technical documents and 
positions and professional associations.  

After acquiring the necessary subsidies for the construction of this study, 
they were organized using for this activity the software Microsoft Excel 2016®, 
belonging to the package Microsoft Office 2016®, for Windows®. Descriptive 
statistical analysis was implemented with percentage calculations (%), mean (�) 
and standard deviation (σ) and, the results were presented using four (04) 
explanatory tables and one (01) table. The authors declare no conflicts of interest.  
 
Results 
 
 In the process of organizing and analyzing the data, it was possible to 
identify the universe of 386,094 records of comorbidities and risk factors related 
to deaths from SRAG and Covid-19 in Brazil in the year 2021 to SE 40, in addition 
to the mean and standard deviation of (35,099.5±49,151.4). It was also possible to 
verify that heart diseases were the most prevalent comorbidities among those 
analyzed, accounting for 39.2% (n=151,358) records and Down Syndrome (DS) 
added the lowest preponderance with 0.4% (n=1,384), as shown in Table 2.  
 
Table 2 – Frequency of comorbidities and risk factors related to SARS deaths by 
Covid-19, Brazil, 2021 to SE 40 (n=386.094):*,**,*** 
Comorbidities and risk factors f % 
Heart Disease 151.358 39,2 
Diabetes 107.644 27,9 
Obesity 44.951 11,6 
Neurological Disease 18.598 4,8 
Kidney Disease 18.360 4,8 
Lung Disease 16.786 4,3 
Immunosuppression 11.418 3 
Asthma 8.267 2,1 
Liver Disease 4.369 1,1 
Hematologic Disease 2.959 0,8 
Down’s Syndrome  1.384 0,4 
Total 386.094 100 

Source: SIVEP-Gripe/MS, 2021. 
* Data extracted on 10/22/2021, at 12:00 pm 
** Data may vary as updates to this database are daily.   
*** The authors of this research are faithful to the database consulted.  
 
 In Table 3, it was possible to identify the universe of 114,950 records of 
people under the age of sixty (60) years, who had comorbidities and risk factors 
related to deaths from SARS by Covid-19, in addition to mean and standard 
deviation ( 10450±13275.3). In this sense, heart diseases registered the greatest 
preponderance among those analyzed, totaling 32.3% (n=37,176) and DS the 
smallest with 0.8% (n=936) records of SARS by Covid-19 in people under the age 
of 60 years in Brazil in 2021.  
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Table 3 – Frequency of comorbidities and risk factors related to deaths of people 
under the age of 60 years, from SRAG by Covid-19, Brazil, 2021 to SE 40 
(n=114.950):*,**,*** 
Comorbidities and risk factors f % 
Heart Disease 37.176 32,3 
Diabetes 28.437 24,7 
Obesity 26.248 22,8 
Neurological Disease 5.026 4,4 
Kidney Disease 4.690 4,1 
Lung Disease 3.555 3,1 
Immunosuppression 3.411 3 
Asthma 2.708 2,4 
Liver Disease 1.785 1,6 
Hematologic Disease 978 0,9 
Down’s Syndrome  936 0,8 
Total 114.950 100 

Source: SIVEP-Gripe/MS, 2021. 
* Data extracted on 10/22/2021, at 12:00 pm 
** Data may vary as updates to this database are daily.   
*** The authors of this research are faithful to the database consulted 
 

In Table 4, it was possible to identify the universe of 271,144 registered 
cases of people aged over sixty (60) years, who had comorbidities and risk factors 
related to deaths from SARS by Covid-19, in addition to mean and standard 
deviation (24,649.5±36,962.7). Thus, heart diseases registered the highest 
preponderance with 42.1% (n=114,182) and DS the lowest with 0,2% (n=448). 
 
Table 4 – Frequency of comorbidities and risk factors related to deaths of people 
aged over 60 years, from SRAG by Covid-19, Brazil, 2021 to SE 40 
(n=271.144):*,**,*** 
Comorbidities and risk factors f % 
Heart Disease 114.182 42,1 
Diabetes 79.207 29,2 
Obesity 18.703 6,9 
Neurological Disease 15.187 5,6 
Kidney Disease 14.078 5,2 
Lung Disease 13.334 4,9 
Immunosuppression 6.728 2,5 
Asthma 4.712 1,7 
Liver Disease 2.584 1 
Hematologic Disease 1.981 0,7 
Down’s Syndrome  448 0,2 
Total 271.144 100 

Source: SIVEP-Gripe/MS, 2021. 
* Data extracted on 10/22/2021, at 12:00 pm 
** Data may vary as updates to this database are daily.   
*** The authors of this research are faithful to the database consulted 
 
Discussion 
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With regard to the issue of people aged sixty (60) years old or older 

registering a greater preponderance with comorbidities and risk factors for 
SRAG by Covid-19, a correlation was identified with the scientific literature, 
when it is argued that this pandemic presents its greatest impacts on the 
population formed by the elderly.39,40 This condition of greatest impact and 
fragility identified in elderly people due to Covid-19, is identified mainly among 
its most clinically vulnerable subgroups, such as those with dementia 
syndromes, chronic diseases and residents of long-stay institutions for the 
elderly (ILPI).39,40,41  

For some researchers, the highest mortality rate in the elderly by Covid-
19 is found among those who are 80 years old or more, with a mortality rate of 
approximately 14.8% of those infected and 8% of those aged between 70 and 79 
years.42 For the Brazilian Society of Geriatrics and Gerontology (SBGG), another 
issue that hinders greater understanding regarding the aforementioned frailty, 
transmissibility and mortality of the elderly by Covid-19, is related to their 
underrepresentation in clinical studies , and also in immunization/vaccination 
tests for other illnesses, for example, for influenza type H1N1.39 

 Regarding cardiac comorbidities related to Covid-19, a correlation with 
the scientific literature was also identified when it is argued that cardiovascular 
diseases induced by the generated effects are myocarditis, increased 
inflammatory cytokines, rupture of atheromas, microvascular disease, o 
infarction, and stress cardiomyopathy.43 As for other researchers, in a study that 
surveyed 138 patients, 16.7% had arrhythmia and 7.2% had acute cardiac injury, 
among the identified cardiac complications.44 

The complexity and magnitude verified with regard to cardiac 
comorbidities and Covid-19 are such that there are several positions presented 
by the Brazilian Society of Cardiology (BSC) for better processing of this issue, 
such as guidelines for resuscitation cardiopulmonary assessment of patients 
diagnosed or suspected of this disease, on the use of antiplatelet agents and 
anticoagulants in patients infected with the new coronavirus, and also for 
cardiovascular rehabilitation on medical performance in their areas during the 
pandemic.45,46,47 

Other positions presented by the BSC were the protocol for reconnecting 
cardiology services with patients during the Covid-19 pandemic, the one 
indicated for pregnancy in women with heart disease, the one related to pre-
participation cardiology evaluation after the pandemic in the guidelines for 
returning to practice of physical exercises and sports, as well as the indications 
and reintroduction of safe cardiovascular imaging methods.48,49,50,51 Regarding 
DM, as a comorbidity and risk factor with regard to SARS by Covid-19, correction 
was found with what is exposed in the scientific literature, when the increase in 
severity is defended, for example, predisposing infected people to 
hyperglycemia and, the interaction with other risk factors, can modulate the 
emergence of inflammatory and immunological responses with death effect.52   
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As advocated by some researchers, the greater preponderance of available 
scientific evidence did not develop a distinction in relation to the different types 
of DM, with a greater preponderance of DM2 being verified, due to its high 
prevalence, when compared to the other types.52 In an important study 
developed , using transgenic mice as a model for analysis, it was possible to 
express the DPP-IV receptor with pulmonary alveolar cells, thus allowing to 
identify the worsening of the severity of DM in relation to Covid-19, also 
realizing an association between the greater loss of weight and greater 
pulmonary inflammatory process, in addition to macrophage infiltrate similar to 
those clinically identified.53,54  

In other studies, advanced age, DM and other comorbidities are reported 
as significant predictors of morbidity and mortality in relation to Covid-19,54,55 In 
the same way as the expansion of the coagulation activity, the chronic 
inflammation process, the involvement together the immune response and the 
potential damage to the pancreatic gland due to SARS-CoV-2 may be directly 
related to the different underlying mechanisms of association between DM and 
Covid-19.54,55 

Regarding obesity as a comorbidity and a risk factor related to deaths from 
SRAG/Covid-19, it is in common agreement with what is exposed in the 
scientific literature, when it is argued that it constitutes a chronic, multifactorial, 
underreported disease , with changes related to the continuous inflammatory 
process, reduced capacity to develop an immune response to infectious and viral 
processes.56,57 In this analytical context, obesity as a comorbidity of Covid-19 
results in a greater risk of triggering thromboembolic phenomena, as it has a 
direct relationship with other diseases such as arterial hypertension (AH), DM 
among many others, weakening the development of care and assistance to 
patients who are in serious conditions.56,57,58  
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Thus, the possibility of the emergence of respiratory difficulties and, by 
extension, pulmonary diseases, difficulty in acquiring venous access, transport 
and limitation in performing computed tomography (CT) and procedures such 
as orotracheal intubation (OTI), can also be mentioned, facilitating the prognosis 
of death.56,57,58 According to the Brazilian Association for the Study of Obesity 
and Metabolic Syndrome (ABESO) and the Brazilian Society of Endocrinology 
and Metabolism (SBEM), the problem of obesity increases the various risks of 
outcomes negatives related to Covid-19, as from the body mass index (BMI) of 30 
kg/m², that is, grade 1, and this risk increases even more when compared to 
people who have their BMI ≥ 35 kg/m², that is, grade 2 and, in those with BMI ≥ 
40 kg/m² by extension, grade 3.57,58,59   
          Regarding kidney diseases as comorbidities and risk factors for death from 
SRAG/Covid-19, a correlation was identified with what is exposed in the 
scientific literature, when it is argued that there is the emergence of renal 
impairment in patients who are under treatment in a hospital environment, due 
to an infectious process caused by SARS-CoV-2. 60,61 In this way, it is also possible 
to carry out a direct association due to the increase in the frequency of mortality 
and even a worse degree of evolution of the clinical type, doubling the concerns 
of those with chronic kidney disease (CKD).60,61,62,63  
          According to the latest data generated in July 2018, approximately 133.5 
thousand Brazilians have diagnoses as chronic kidney patients, and of these 92% 
are undergoing dialysis treatments and, in this sense, this population is classified 
as while high risk for complications resulting from Covid-19.63,64 According to 
the Brazilian Society of Nephrology (SBN), the risk of being infected is increased 
by comorbidities related to kidney disease, added to the need to acquire 
treatment in environments classified as collective , for the development of 
interpersonal contact while traveling between home and clinics for dialysis 
procedures and their care.65  
          In an important research, which had a universe of 37,852 people who were 
on hemodialysis, it was possible to verify that there were 1,291 cases of infection 
by Covid-19 and of these, 357 deaths were registered, and the registered 
incidence rate was 341/ 10,000 people, the mortality rate was 94.3/10,000 and the 
lethality 27.2%.66 In relation to immunosuppressive conditions and diseases, 
while comorbidities and risk factors related to Covid-19, a correlation was 
identified in what is presented in the scientific literature, when it is defended that 
people who are carriers of SIDA/AIDS are more vulnerable to the pandemic 
disease today.67,68 
    Studies carried out in England and also in South Africa, it was possible to 
verify that, in people living with HIV, the possibility of dying as a result of Covid-
19 and its complications is double (2x), when compared to the general 
population.67 As for other authors, patients who have one or more types of cancer 
(CA) tend to have a greater risk of contracting or worsening Covid-19, in addition 
to having a worse prognosis than those without.68,69 A The issue of 
immunosuppression, as comorbidities and risk factors related to deaths from 
SRAG/Covid-19, is so broad that numerous diseases, in addition to SIDA/AIDS 
and various types of CAs are cited as examples of chronic diseases and situations 
of immunosuppression, such as chronic respiratory disease (CKD), severe 
asthma in use of systemic corticosteroids, chronic obstructive pulmonary disease 
(COPD), bronchiectasis, cystic fibrosis (CF) among many others.70 As a way to 
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better understand nt of such a complex issue, a table of diseases listed by the 
Federal Senate (SF) was adapted, which presents other chronic diseases and 
situations related to immunodepression: 
 
Table 1 – Examples of chronic illnesses and immunosuppression situations: 

* Chronic Respiratory Disease (CRD) * Nephrotic syndrome (SN) 
* Severe asthma in use of systemic 
corticosteroids 

* Dialysis patient 

* Chronic obstructive pulmonary disease 
(COPD) 

* Chronic liver disease (DHC) 

* Bronchiectasis * chronic hepatitis 
* Cystic Fibrosis (CF) * Cirrhosis 
* Hereditary and degenerative diseases of the 
nervous or muscular system 

* Interstitial lung diseases 

* Bronchopulmonary Dysplasia (DBP) * Diabetes mellitus (DM) 
* Type I and type II diabetes mellitus under 
medication 

* Pulmonary hypertension 

* Chronic heart disease * Immunosuppression 
* Congenital or acquired immunodeficiency * Congenital heart disease 
* Cardiac Insufficiency (CI) * Systemic heart disease 
* Immunosuppression by diseases or 
medications 

* Chronic kidney disease (CKD) 

* Kidney disease in stages 3, 4 and 5 * Transplanted 

   Source:  
Adapted from the Federal Senate (SF), 2021. 
* Available in: [https://www12.senado.leg.br/institucional/covid/area-de-saude/doencas-
cronicas-e-situacoes-de-imunodepressao]. 
 
          Regarding asthma as a comorbidity and a risk factor related to Covid-19, it 
was found that, despite the recognized Centers for Disease Control and 
Prevention (CDC) in the United States of America (USA), they list this respiratory 
disease as a risk factor , Chinese studies indicate that asthma and respiratory 
allergy were not identified as significant risk factors for this pandemic disease in 
analyzed case series.71,72 The issue of asthma not being identified as a significant 
risk factor related to Covid -19, it is possibly related to its reduced expression, 
with regard to angiotensin converting enzyme (ACE) receptors in atopic 
asthma.72,73  

          For other researchers, the issue of susceptibility and also the risk related to 
severe Covid-19 among patients diagnosed with asthma may be different 
depending on some situations, such as age, the complexity of the disease, their 
endotype and its phenotype, in addition to the type of treatment chosen for its 
implementation.74 Therefore, it is argued that the relationship between asthma 
and Covid-19 is not yet well understood, requiring further studies and research 
to be carried out to a better elucidation of this question.72,73,74  
          With regard to neurological diseases as comorbidities and risk factors 
related to deaths from SRAG/Covid-19, a correlation was identified with what 
is exposed in the scientific literature, when it is argued that currently, there is a 
high quantity of publications which has strongly defended the involvement of 
the Central Nervous System (CNS) with the issue of Covid-19, however, there 
are still numerous questions regarding its pathophysiology to be answered.75,76 
In this sense, they can be cited as pathophysiological conditions related to 
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neurological impairments and risk factors, the indirect consequences with regard 
to biochemical and multiorgan dysfunction, and also, in its medium and long-
term impact, due to the neuroinvasive properties of the virus.75,76  
          For some researchers, SARS-CoV has a high homology when compared to 
SARS-CoV-2, which is demonstrably classified as a neurotropic, as they use 
surface-related proteins, aiming to bind with the angiotensin-2 converting 
enzyme receptor (ECA2).75,76,77 Thus, the location of that receptor, possibly, 
determines the cellular tropism process of the virus structure, with the central 
nervous system (CNS), that is, with the astrocytes, neurons, microglia and 
oligodendrocytes.75,76,77 
          As identified in the scientific literature, the signs of neurological symptoms 
observed in patients with SARS-CoV-2 are ageusia, anosmia and 
headache.75,76,77,78 Other neurological manifestations, epileptic seizures, acute 
cerebrovascular disease, encephalopathy, CNS infections and neuromuscular 
manifestations were also identified in the consulted research.75,76,77,78  
          With regard to pneumopathies as comorbidities and risk factors related to 
deaths from SRAG/Covid-19, a scientific correlation was identified when it is 
argued that SARS-CoV-2 is a virus that has a high potential to cause pulmonary 
thromboembolism , in addition to acute respiratory distress syndrome (ARDS), 
respiratory and systemic symptoms classified as mild, as well as severe cases 
with sepsis, and multiple organ dysfunction.79,80 For some researchers, the 
Middle East Respiratory Syndrome Coronavirus (MERS- CoV) and Severe Acute 
Respiratory Syndrome Coronavirus (SARS-CoV) are strains related to diseases 
classified as potentially fatal, being correlated to etiological agents of severe acute 
respiratory syndrome (SRAG) in 2002 and 2012.29,80,81 

          When genetically analyzed, the genome belonging to SARS-CoV-2 is able 
to encode four (04) main structural proteins, namely the E protein (envelope), the 
M protein (membrane), the N protein (nucleocapsid), and the S protein 
(spike).80,81 In this sense, it is verified that the S protein has the possibility of 
binding to the ACE2, which constitutes itself as the receptor for the entry of the 
virus into the cell and, after these phenomena, it occurs the phenomenon known 
as tropism type II alveolar epithelial cytological structures, which represent 
pulmonary-type surfactant-secretors and, possibly, resident alveolar 
macrophages that will express this receptor.80,81,82,83 
          With regard to liver diseases, as comorbidities and risk factors related to 
deaths from SRAG/Covid-19, a correlation was identified with what is exposed 
in the scientific literature, when the need for care, treatment and immunization 
of these patients, with chronic liver disease (CHD) and liver cirrhosis, as a risk 
group related to one or more pathologies and who need immunization in Phase 
2 of the Vaccination Plan in Portugal.84 Among the known liver diseases, they 
can cirrhosis, non-alcoholic fatty liver disease (NAFLD), hepatitis A, hepatitis B, 
hepatitis C, hereditary hemochromatosis type 1 and alcoholic hepatitis.84,85,86   

Even with the existence of a clinical diagnosis of liver cirrhosis, the onset 
of liver failure is not assumed at that exact moment, being possible the presence 
of an increased risk of death, in cases related to infection by Covid-19, with a 
mortality rate of approximately 30%.85,86,87  According to American Association 
for the Study Liver Diseases – AASLD, people with advanced age, with the 
presence of comorbidities such as, for example, cirrhosis, heart disease, CA, 
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obesity, immunodeficiencies and solid organ transplants, are at greater risk for 
the development of death due to Covid-19.88  

On the other hand, because people diagnosed with cirrhosis, liver 
transplants and other immunosuppressed patients were not included in initial 
research, there is a lack of evidence related to the effects generated, due to the 
immunization and vaccination process.88,89 With regard to hematological 
diseases, as comorbidity and risk factors related to deaths from SRAG/Covid-19, 
a correlation was identified with what is exposed in the scientific literature, when 
it is argued that this pandemic disease causes laboratory changes, clinical and 
hematological, such as thrombocytopenia and lymphopenia.90,91  
  For some researchers, a person infected with Covid-19 ends up 
developing hypercoagulability due to microthrombosis, in addition to the 
occlusion process of small pulmonary vessels, expanding the existing state of 
decreased oxygenation (hypoxia) and, subsequently, an association occurs with 
regard to intravascular forms of coagulation having dissemination and also 
systemic reverberation.92,93 In this sense, it is essential to pay attention to the 
complications related to the issue of delay in the hospitalization process and bed 
restriction, in patients diagnosed with Covid-19 and with hematological 
complications, allowing the emergence of risks of deep vein thrombosis 
(TVP).92,93 
          In another study, a significant risk of death was found in patients 
diagnosed with Covid-19 admitted to the intensive care unit (ICU), in those who 
presented high values of total leukocytes and neutrophils, in addition to reduced 
hemoglobin values.94 With regard to Down Syndrome (DS), as a comorbidity and 
risk factor related to Covid-19, a correlation was identified, when it is argued that 
it is verified in these people, prevalence between 40 to 50% of cardiovascular 
diseases, in addition to a greater possibility of developing overweight, obesity, 
high blood pressure and also, because they have changes in the airways, there is 
greater ease of infection by the Covid-19 virus, increasing complications with the 
patient.95,96,97,98 

          For some researchers, people diagnosed with DS are at greater risk of 
contracting this pandemic disease, due to their immune dysfunction, greater 
propensity to need hospitalization and even greater possibility of mortality due 
to Covid-19.98,99,100 The complexity and The emergence of the issue is such that 
the Brazilian Society of Pediatrics (SBP) has come forward, developing a warning 
note regarding the issue of care for children with DS, suggesting actions for 
attention in cases of suspected Covid-19.101 
          In the document cited by the SBP, an important warning is also identified 
regarding the pediatric age group, being the one affected in a reduced way by 
the impacts of Covid-19, children with DS are vulnerable and much more 
susceptible to infectious processes of the respiratory type, due to including 
known comorbidities such as heart disease, DM, immunodeficiencies, obesity, 
added to the predictive factors of increased severity.102  
 
Conclusion 
 
 Through the present study, it was possible to verify the considerable 
quantity of comorbidities and risk factors related to deaths from SARS by Covid-
19, in the analyzed geographic and historical context. Among the comorbidities 
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and risk factors identified, heart disease, DM, obesity, kidney disease, 
immunosuppression, asthma, neurological diseases, lung diseases, liver diseases, 
hematological diseases and DS can be mentioned. 

Although the present study has limitations, it managed to meet the 
proposed objectives, allowing for a better elucidation of the relationship between 
comorbidities and risk factors, with regard to recorded deaths from SRAG by 
Covid-19 in Brazil in the time period in question. On the other hand, there are 
still several doubts regarding Covid-19 and its comorbidities and risk factors, 
which need to be encouraged to carry out more robust studies and research, 
aiming to better elucidate this very complex and violent disease . 
          Another doubt that exists in this complex international and national public 
health problem is in relation to the direct and indirect impacts generated, on 
victims and victims of the Covid-19 pandemic, constituting an issue that will 
reverberate with future generations. In this sense, it is up to all people, society 
and international nations, to redouble their efforts in order not to allow the 
progress and expansion of Covid-19, as well as its variants, in order to mitigate 
its devastating effects. 

Measures such as the use of masks, hand hygiene, social distance and the 
immunization process are powerful strategies for combating and controlling 
Covid-19 and its variants. Other strategies for health education, health 
communication, prevention, combat and control of Covid-19 and its different 
variants need to be redoubled, aiming to encourage better awareness of all 
members of societies and mitigating its devastating and incalculable effects on 
contemporaneity and in future generations. 
 
Acknowledgment 
This research was not funded. 
 
References 
 
1. Marcovecchio E. Dizionario etimológico storico dei íermini mediei. Fircnze, 
Festina Lente, 1993.968p. 
2. Rezende JM de. Epidemia, endemia, pandemia. Epidemiologia. Revista de 
Patologia Tropical.  1998;27(1):153-155. 
3. Platão. As leis, ou da legislação e epinomis. Bauru: Edipro, 1999. 543p. 
4. Sarmento C. Paradoxos de uma Pandemia. Revista Portuguesa de Ciência 
Política. 2021;14. 9-17. doi: https://doi.org/10.33167/2184-2078.RPCP2020. 14/ 
pp.9-17. 
5. Feijoo AMLC de, Protasio MM, Pietrani EEM, Lopes SEM, Protasio FM, Noleto 
MCMF. As enigmáticas expressões do homem moderno frente às pandemias. 
Holos. 2021;4:1-20. doi: https://doi.org/10.15628/holos.2021.11498. 
6. Nossa PNMS. Preparação e cooperação internacional em cenários de 
emergência sanitária: fragilidades anunciadas num contexto de economia global. 
Hygeia - Revista Brasileira de Geografia Médica e da Saúde. 2020;321-335. doi: 
https://doi.org/10.14393/Hygeia0054631.  
7. Saez A. La peste Antonina: una peste global en el siglo II d.C. Rev. chil. infectol. 
2016;33(2):218-221. doi: http://dx.doi.org/10.4067/S0716-10182016000200011. 
8. Geoffroy AS, Diaz JP. De la Peste Antonina a la Peste de Cipriano: Alcances y 
consecuencias de las pestes globales en el Imperio Romano en el siglo III d.C. 



Benito LAO, Lima RC, Karnikowski MGO, Silva ICR 

 
         
                       REVISA. 2021 Jul-Sept; 10(3):607-26 
 
 

619 

Rev. chil. infectol. 2020;37(4):450-455. doi: http://dx.doi.org/10.4067/S0716-
10182020000400450. 
9. Prieto O, Robin G. Más allá de las pandemias. Revista Colombiana de Cirugía. 
2020;35(2):141-142. doi: https://doi.org/10.30944/20117582.606. 
10. Sayar MH. Marcus Aurelius ve Lucius Verus Dönemlerinde M.S. 165-180 
Yılları Arasında Görülen Büyük Salgın. Tarih Dergisi - Turkish Journal of 
History. 2020;(71):15-28. doi: 10.26650/TurkJHist.2020.002.   
11. Romero JAR, Silva FAM da. Relação entre as condições socioeconômicas e a 
incidência da pandemia da covid-19 nos municípios do Ceará. Boletim de 
Conjuntura (BOCA). 2020;3(7):85-95. doi: 10.5281/zenodo.3923443. 
12. Quírico T. Peste negra e escatologia: os efeitos da expectativa da morte sobre 
a religiosidade do século XIV. Mirabilia: Electronic Journal of Antiquity and 
Middle Ages. 2012;14:135-135. 
13. Radunz R, Rampazzo HB. Peste negra: uma análise filmográfica para sala de 
aula. Revista Latino-Americana de História. 2021;10(25):175-192. doi: 
https://doi.org/10.4013/rlah.2021.1025.10.  
14. Sobrequés Callicó, Jaime.  La Peste Negra en la Península Ibérica. Anuario de 
Estudios Medievales. 1970;7:67. 
15. Niquini RP, Lana R M, Pacheco AG, Cruz OG, Coelho FC, Carvalho LM, 
Villela DAM, Gomes MF da C, Bastos LS. SRAG por COVID-19 no Brasil: 
descrição e comparação de características demográficas e comorbidades com 
SRAG por influenza e com a população geral. Cadernos de Saúde Pública. 
2020:36(7). e00149420. doi: https://doi.org/10.1590/0102-311X00149420.  
16. Barry, John M. A grande gripe: a história da gripe espanhola, a pandemia 
mais mortal de todos os tempos. Rio de Janeiro: Intrínseca, 2020. 608p. 
17. Alvarez A, Carbonetti A, Carrillo AM, Filho CB, Souza CMC de, Bertucci LM, 
Azevedo N. A gripe de longe e de perto: comparações entre as pandemias de 
1918 e 2009. História, Ciências, Saúde-Manguinhos. 2009;16(4):1065-1113. doi: 
https://doi.org/10.1590/S0104-59702009005000001. 
18. Neto M, Gomes T de O, Cunha CS, Souza HAN de, Macena MVM, Fonseca 
MHS, Porto FR. Lessons from the past in the present: news from the Spanish flu 
pandemic to COVID-19. Revista Brasileira de Enfermagem. 2021:75(1):e20201161. 
doi: https://doi.org/10.1590/0034-7167-2020-1161. 
19. Souza CMC de. A gripe espanhola em Salvador, 1918: cidade de becos e 
cortiços. História, Ciências, Saúde-Manguinhos. 2005; 12(1): 71-99. doi: 
https://doi.org/10.1590/S0104-59702005000100005. 
20. Brito NA de. La dansarina: a gripe espanhola e o cotidiano na cidade do Rio 
de Janeiro. História, Ciências, Saúde. 1997; IV (1):11-30. 
21. Neves JR de C. O mundo pós-pandemia: reflexões sobre uma nova vida. Rio 
de Janeiro: Nova Fronteira, 2020. 416p. 
22. Bertolli Filho, Claudio. A gripe espanhola em São Paulo, 1918: epidemia e 
sociedade. São Paulo; Paz e Terra; 2003. 393 p. 
23. Gomes IM de AM, Ferraz LMR. Ameaça e controle da gripe A(H1N1): uma 
análise discursiva de Veja, IstoÉ e Época. Saúde Soc. 2012;21(2):302-313.   
24. Ujvari SC. A história e suas epidemias: a convivência do homem com os 
microorganismos. Rio de Janeiro; São Paulo: Senac, 2003. 
25. Lopez Bernal, Jamie; Andrews, Nick; Gower, Charlotte; Gallagher, Eileen; 
Simmons, Ruth; Thelwall, Simon; Stowe, Julia; Tessier, Elise; Groves, Natalie; 
Dabrera, Gavin; Myers, Richard; Campbell, Colin N J; Amirthalingam, Gayatri; 



Benito LAO, Lima RC, Karnikowski MGO, Silva ICR 

 
         
                       REVISA. 2021 Jul-Sept; 10(3):607-26 
 
 

620 

Edmunds, Matt; Zambon, Maria; Brown, Kevin E; Hopkins, Susan; Chand, 
Meera; Ramsay, Mary. Effectiveness of Covid-19 Vaccines against the B.1.617.2 
(Delta) Variant. N Engl J Med.2021; 385(7):585-594. doi: 
10.1056/NEJMoa2108891.   
26. Velavan TP, Meyer CG. The COVID-19 epidemic. Trop Med Int Health. 
2020;25(3):278-280. doi: https://doi.org/10.1111/tmi.13383 .   
27. Tyrrell DA, Bynoe ML. Cultivation of viruses from a high proportion of 
patients with colds. Lancet. 1966; 1:76–77. doi: https://doi.org/10.1016/s0140-
6736(66)92364-6.  
28. Zhang W, Jiang X. Measures and suggestions for the prevention and control 
of the novel Coronavírus in dental institutions. Front Oral Maxillofac Med. 
2020;2:4. doi: http://dx.doi.org/10.21037/fomm.2020.02.01. 
29. Su S, Wong G, Shi W, et al. Epidemiology, Genetic Recombination, and 
Pathogenesis of Coronaviruses. Trends Microbiol. 2016;24(6):490-502. doi: 
http://dx.doi.org/10.1016/j.tim.2016.03.003.  
30. Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, et al. Genomic characterisation and 
epidemiology of 2019 novel coronavirus: implications for virus origins and 
receptor binding. Lancet. 2020;395: 565-574. doi: 
http://dx.doi.org/10.1016/S0140-6736(20)30251-8.  
31. Brasil. Ministério da Saúde. Secretaria de Atenção Primária à Saúde. Protocolo 
de manejo clínico para o novo-coronavírus (2019-nCoV) na atenção primária à 
saúde. Disponível em:[https://www.saude.gov.br/images/pdf/2020/marco/ 
20/20200318-ProtocoloManejo-ver002.pdf]. Acesso em: 20 jun 2020. 
32. Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes of 2019-
nCoV and controls in dental practice. Int J Oral Sci. 2020;12(1):9. doi: 
http://dx.doi.org/10.1038/s41368-020-0075-9. 
33. E. Callaway, D. Cyranoski, Why snakes probably aren’t spreading the new 
China virus. Nature (2020), doi: https://doi.org/10.1038/d41586-020-00180-8 . 
34. Johns Hopkinks University. Coronavirus Resource Center. COVID-19 
Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns 
Hopkins University (JHU). Available in: [ 
https://coronavirus.jhu.edu/map.Html   ]. Access on: 21 out 2021.  
35. Johns Hopkinks University. Coronavirus Resource Center. COVID-19 
Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns 
Hopkins University (JHU). Available in: [ 
https://coronavirus.jhu.edu/map.html  ]. Access on: 22 out 2021. 
36. Brasil. Ministério da Saúde. Coronavírus: o que você precisa saber e como 
prevenir o contágio. Disponível em: [ https://coronavirus.saude.gov.br/ ]. 
Acesso em: 20 jun 2020. 
37. Gonçalves ALN, Feitoza AC, Albuque LJV, Falcão ACAM, Rocha MAW, 
Novais DMGA, Lyra PT, Ramos RCF. Comorbidades associadas em pacientes 
pediátricos positivos com covid-19. Braz J Infect Dis. 2021; 25:101104. 
doi: https://doi.org/10.1016/j.bjid.2020.101104 .  



Benito LAO, Lima RC, Karnikowski MGO, Silva ICR 

 
         
                       REVISA. 2021 Jul-Sept; 10(3):607-26 
 
 

621 

38. Brasil. Ministério da Saúde. OpenDataSUS. Conjunto de dados. Organizações.    
SRAG 2021 - Banco de Dados de Síndrome Respiratória Aguda Grave - incluindo 
dados da COVID-19. Vigilância de Síndrome Respiratória Aguda Grave 
(SRAG). Disponível em: [https://opendatasus.saude.gov.br/dataset/bd-srag-
2021]. Acesso em: 19 out 2021. 
39. Sociedade Brasileira de Geriatria e Gerontologia. Nota de esclarecimento e 
posicionamento sobre vacinação contra covid-19 em idosos. Disponível em:  [ 
https://sbgg.org.br/wp-content/uploads/2021/01/nota-1.pdf  ]. Acesso em: 22 
out 2021.  
40. Graham NSN, Junghans C, Downes R, Sendall C, Lai H, McKirdy A, Ellio P,  
Howard R, Wingfield D, Priestman M, Ciechonska M, Cameron L, Storch M, 
Crone MA, Freemont PS, Randell P, McLaren R, Lang N, Ladhani S, Sanderson 
F, Sharp DJ. SARS-CoV-2 1 InfecLon, Clinical Features and Outcome of COVID-
19 in United Kingdom Nursing Homes. The Journal of Infec Lon. 2020;81(3):411–
419. doi https://doi.org/10.1016/j.jinf.2020.05.073 . 
41. Han J, Gong H, Fu L, Chen P, Wang S, Yuan J, Fu Z. Clinical and CT imaging 
features of SARS-CoV-2 patients presented with diarrhea. J Infect. 2020;81(6):e33-
e35. doi: https://doi.org/10.1016/j.jinf.2020.08.003 . 
42. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, Qiu Y, Wang J, Liu Y, Wei Y, 
Xia J, Yu T, Zhang X, Zhang L. Epidemiological and clinical characteristics of 99 
cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive 
study. The Lancet. 2020.395(10223). 507-513. doi: https://doi.org/10.1016/S01 
406736(20) 30211-7. 
43. Gomes ABS, Ferreira JG, Bernardo JMF, Sá FJLND, Oliveira JSD. Doenças 
cardiovasculares induzidas pela covid-19 e sua relação com marcadores 
biológicos. Braz J Infect Dis. 2021;25:101156. doi: 
https://doi.org/10.1016/j.bjid.2020.101156 .  
44. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical characteristics of 
138 hospitalized patients with 2019 Novel Corononavirus infected pneumonia in 
Wuhan, China. JAMA. 2020;323(11):1061-1069. doi:10.1001/jama.2020.1585.   
45. Sociedade Brasileira de Cardiologia. Posicionamento para Ressuscitação 
Cardiopulmonar de Pacientes com Diagnóstico ou Suspeita de COVID-19. 2020. 
10p. Disponível em: 
[http://publicacoes.cardiol.br/portal/abc/portugues/2020/v11406/posiciona
mento-para-ressuscitacao-cardiopulmonar-de-pacientes-com-diagnostico-ou-
suspeita-de-covid-19-2020.asp ]. Acesso em: 22 out 2021.   
46. Sociedade Brasileira de Cardiologia. Posicionamento sobre Uso de 
Antiplaquetários e Anticoagulantes nos Pacientes Infectados pelo Novo 
Coronavírus (COVID-19) – 2020. 10p. Disponível em: [ 
http://publicacoes.cardiol.br/portal/abc/portugues/2020/v11502/posiciona
mento-sobre-uso-de-antiplaquetarios-e-anticoagulantes-nos-pacientes-
infectados-pelo-novo-coronavirus-covid-19-2020.asp ]. Acesso em: 22 out 2021. 
47. Sociedade Brasileira de Cardiologia. Posicionamento do Departamento de 
Ergometria, Exercício, Cardiologia Nuclear e Reabilitação Cardiovascular 
(DERC/SBC) sobre a Atuação Médica em suas Áreas Durante a Pandemia por 
COVID-19. 2020. 8p. Disponível em: https://adad56f4-85f5-461a-ad4d-
33669b541a69.usrfiles.com/ugd/adad56_f1fa3d3f8128492cbd55b1549a1fe0b5.p
df . Acesso em: 22 out 2021.  



Benito LAO, Lima RC, Karnikowski MGO, Silva ICR 

 
         
                       REVISA. 2021 Jul-Sept; 10(3):607-26 
 
 

622 

48. Bittencourt et al. Protocolo de Reconexão dos Serviços de Cardiologia com os 
Pacientes Durante a Pandemia de COVID-19 – 2020. Arq Bras Cardiol. 2020; 
115(4):776-799. doi: https://doi.org/10.36660/abc.20201004. 
49. Sociedade Brasileira de Cardiologia. Departamento de Cardiologia da 
Mulher. Posicionamento sobre COVID-19 e Gravidez em Mulheres  
Cardiopatas – 2020. 12p. Disponível em: [ https://adad56f4-85f5-461a-ad4d-
33669b541a69.usrfiles.com/ugd/adad56_10ac66e691de45e2b81e8b6c4072dbe2.p
df  ]. Acesso em: 22 out 2021.   
50. Sociedade Brasileira de Cardiologia. Posicionamento sobre Avaliação Pré-
participação Cardiológica após a Covid-19: Orientações para Retorno à Prática 
de Exercícios Físicos e Esportes – 2020. 14p. Disponível em: 
https://www.portal.cardiol.br/post/posicionamento-sobre-avaliacao-pre-
participacao-cardiologica-apos-a-covid-19 . Acesso em: 22 out 2021. 
51. Beck et al. Posicionamento sobre indicações e reintrodução dos métodos de 
imagem cardiovascular de forma segura no cenário da Covid-19 – 2021. Arq Bras 
Cardiol. 2021; 116(3):659-678. doi: https://doi.org/10.36660/abc.20210133. 
52. Lim S, Bae JH, Kwon HS, Nauck MA. COVID-19 and diabetes mellitus: from 
pathophysiology to clinical management. Nat Rev Endocrinol. 2021;17:11–30. 
doi: https://doi.org/10.1038/s41574-020-00435-4.  
53. Kulcsar KA, Coleman CM, Beck SE, Frieman MB. Comorbid diabetes results 
in immune dysregulation and enhanced disease severity following MERS-CoV 
infection. JCI Insight. 2019;4:131774. doi: 10.1172/jci.insight.131774. 
54. Bloomgarden ZT. Diabetes and Covid-19.  Journal of Diabetes. 2020;12:347–
349. doi: https://doi.org/10.1111/1753-0407.13027.  
55. Hussain A, Bhowmik B, Moreira NC do V. COVID-19 and diabetes: 
Knowledge in progress. Diabetes Research and Clinical Practice. 
2020;162:108142. doi: https://doi.org/10.1016/j.diabres.2020.108142.  
56. Sattar N, McInnes IB, McMurray JJV. Obesity Is a Risk Factor for Severe 
COVID-19 Infection: Multiple Potential Mechanisms. 2020;142(1):4-6. doi: 
https://doi.org/10.1161/CIRCULATIONAHA.120.047659.  
57. Associação Brasileira para o Estudo da Obesidade e Síndrome Metabólica. 
Sociedade Brasileira de Endocrinologia e Metabologia. Imunização contra Covid-
19 em pessoas com obesidade. 2021. Disponível em: 
https://abeso.org.br/imunizacao-contra-covid-19-em-pessoas-com-obesidade/  
. Acesso em: 31 out 2021.  
58. Williamson EJ, Walker AJ, Bhaskaran K, Bacon S, Bates C, Morton CE, Curtis 
HJ, Mehrkar A, Evans D, Inglesby P, Cockburn J, McDonald HI, MacKenna B, 
Tomlinson L, Douglas IJ, Rentsch CT, Wong MR, Grieve R, Harrison D, Forbes 
H, Schultze A, Croker R, Parry J, Hester F, Harper S, Perera R, Evans SJW, Smeeth 
L, Goldacre B. Factors associated with COVID-19-related death using 
OpenSAFELY. Nature. 2020;584:430–436. doi: https://doi.org/10.1038/s41586-
020-2521-4. 
59. Yang J, Hu J, Zhu C. Obesity aggravates COVID-19: A systematic review and 
meta-analysis. J Med Virol. 2021;93:257–261. doi: 10.1002/jmv.26237.  
60. Pecly IMD, Azevedo RB, Muxfeldt ES, Botelho BG, Albuquerque GG, Diniz 
PHP, Silva R, Rodrigues CIS. COVID-19 and chronic kidney disease: a 
comprehensive review. Brazilian Journal of Nephrology. 2021;43(3):383-399. doi: 
https://doi.org/10.1590/2175-8239-JBN-2020-0203. 



Benito LAO, Lima RC, Karnikowski MGO, Silva ICR 

 
         
                       REVISA. 2021 Jul-Sept; 10(3):607-26 
 
 

623 

61. Chou CY, Wang SM, Liang CC, Chang CZ, Liu JH, Wang IK, et al. Risk of 
pneumonia among patients with chronic kidney disease in outpatient and 
inpatient settings: a nationwide population-based study. Medicine (Baltimore). 
2020;93(27):e174. doi: https://doi.org/10.1097/MD.0000000000000174 . 
62. De Lusignan S, Dorward J, Correa A, Jones N, Akinyemi O, Amirthalingam 
G, et al. Risk factors for SARS-CoV-2 among patients in the Oxford Royal College 
of General Practitioners Research and Surveillance Centre primary care network: 
a cross-sectional study. Lancet Infect Dis. 2020 Sep;20(9):1034-1042. doi: 
https://doi.org/10.1016/S1473-3099(20)30371-6. 
63. Neves PMM, Sesso RC, Thomé FS, Lugon JR, Nascimento MM. Brazilian 
Dialysis Census: analysis of data from the 2009–2018 decade. Braz J Nephrol. 
2020;42(2):191-200. doi: https://doi.org/10.1590/2175-8239-JBN-2019-0234.  
64. Che Cheng Y, Luo R, Wang K, Zhang M, Wang Z, Dong L, Li J, Yao Y, Ge 
S, Xu G. Kidney disease is associated with in-hospital death of patients with 
COVID-19. Kidney Int. 2020;97:829–838. doi: 10.1016/j.kint.2020.03.005.  
65. Sociedade Brasileira de Nefrologia. Recomendações da SBN sobre vacinação 
contra COVID-19 em renais crônicos em diálise. 2021. Disponível em: 
https://www.sbn.org.br/fileadmin/user_upload/2021_noticias/departamento
_de_dialise_28012021.pdf . Acesso em: 25 out 2021.   
66. Pio-Abreu A, Nascimento MM do, Vieira MA, Neves PDM de M, Lugon JR, 
Sesso R. High mortality of CKD patients on hemodialysis with Covid-19 in Brazil. 
J Nephrol.2020;33:875-877. doi:  https://doi.org/10.1007/s40620-020-00823-z.  
67. Joint United Nations Program on HIV/AIDS. Global AIDS update. 
Confronting inequalities. Lessons for pandemic responses from 40 years of AIDS. 
2021. 386p. Available in: [https://www.unaids.org/sites/default/files/ 
media_asset/2021-global-aids-update_en.pdf]. Access on: 25 oct 2021.  
68. Xia Y, Jin R, Zhao J, Li W, Shen H. Risk of COVID-19 for patients with cancer. 
Lancet Oncol. 2020;21(4): e180. doi: https://doi.org/10.1016/S1470-2045(20)30150-
9. 
69. Freitas R de, Oliveira LAF de, Rosa KS da C, Borsatto AZ, Sampaio SG dos 
SM, Sales BR, Krieger MV, Esteves EMFL, Silva ED da, Oliveira LC de. Cuidados 
Paliativos em Pacientes com Câncer Avançado e Covid-19. Rev. Bras. Cancerol. 
2020;66:e-1077. doi: https://doi.org/10.32635/2176-9745.RBC.2020v66nTema At 
ual.1077.  
70. Senado Federal. Ações de combate à COVID-19. Medidas da Área de Saúde. 
Doenças crônicas e situações de imunodepressão. Disponível em: 
https://www12.senado.leg.br/institucional/covid/area-de-saude/doencas-
cronicas-e-situacoes-de-imunodepressao . Acesso em: 25 out 2021. 
71. Jackson DJ, Busse WW, Bacharier LB, Kattan M, O'Connor GT, Wood RA, 
Visness CM, Durham SR, Larson D, Esnault S, Ober C, Gergen PJ, Becker P, 
Togias A, Gern JE, Altman MC. Association of respiratory allergy, asthma, and 
expression of the SARS-CoV-2 receptor ACE2. J Allergy Clin Immunol. 
2020;146(1):203-206. doi: https://doi.org/10.1016/j.jaci.2020.04.009. 
72. Halpin DMG, Singh D, Hadfield RM. Inhaled corticosteroids and COVID-19: 
a systematic review and clinical perspective. Eur Respir J. 2020;55:2001009.  
doi: https://doi.org/10.1183/13993003.01009-2020. 
73. Venerabile ALG. Asma e COVID-19. Residência Pediátrica; 2020: Ahead of 
Print. doi: https://doi.org/10.25060/residpediatr-2020.v10n2-355.  



Benito LAO, Lima RC, Karnikowski MGO, Silva ICR 

 
         
                       REVISA. 2021 Jul-Sept; 10(3):607-26 
 
 

624 

74. Carvalho JC, Coutinho IA, Nunes I, Moura AL, Regateiro FS. Asma e COVID-
19: Atualização. Rev Port Imunoalergologia.2020;28(2):97-109. doi: http://doi. 
org / 10.32932/rpia.2020.06.034. 
75. Costa A, Silva-pinto A. Neurological manifestations and Covid-19. Acta Med 
Port. 2020;33(12):787-788. doi: https://doi.org/10.20344/amp.14773.  
76. Zubair AS, McAlpine LS, Gardin T, Farhadian S, Kuruvilla DE, Spudich S. 
Neuropathogenesis and neurologic manifestations of the coronaviruses in the 
age of coronavirus disease 2019: a review. JAMA Neurol. 2020:77(8);1018–1027. 
doi: https://doi.org/10.1001/jamaneurol.2020.2065.      
77. Espíndola OM, Siqueira M, Soares CN, Lima MASD, Leite ACCB, Araujo 
AQC, Brandão CO, Silva MTT. Patients with covid-19 and neurological 
manifestations show undetectable sars-cov-2 RNA levels in the cerebrospinal 
fluid. Int J Infect Dis. 2020:96;567-569. doi: 10.1016/j.ijid.2020.05.123.  
78. Mao L, Jin H, Wang M, Hu Y, Chen S, He Q, Chang J, Hong C, Zhou Y, Wang 
D, Miao X, Li Y, Hu B. Neurologic manifestations of hospitalized patients with 
coronavirus disease 2019 in Wuhan, China. JAMA Neurol. 2020:77(6); 683-690. 
doi: https://doi.org/10.1001/jamaneurol.2020.1127  
79. Amorim DS, Lima FLO, Costa EAS. Tromboembolismo pulmonar em Covid-
19. Hematol Transfus Cell Ther. 2020;42:562-563. doi:10.1016/j.htct.2020.10.951.  
80. Loureiro CMC, Serra JPC, Loureiro BMC, Souza TDM de, Góes TM, Neto J de 
SA, Dantas F de S e S, Valverde ABCM, Marinho JM. Alterações Pulmonares na 
COVID-19. Rev. Cient. HSI. 2020:4(2);89-99. doi: https://doi.org/10.35 
753/rchsi.v4i2.175.  
81. Zhu N,  Zhang D, Wang W, Li X, Yang B, Song J, Zhao X, Huang B, 
Shi W, Lu R, Niu P,  Zhan F, Ma X, Wang D, Xu W, Wu G, Gao GF, Tan W. A 
novel coronavirus from patients with pneumonia in China, 2019. N Engl J Med. 
2020;382(8):727-733. doi: 10.1056/NEJMoa2001017.  
82. Kirchenchtejn C, Ueda SKN, Guimarães SML, Reis FP dos, Pavani AVB.  
Pneumotórax secundário por lesão cística formada na síndrome respiratória 
aguda pela COVID-19 – um relato de caso. Diagn Tratamento. 2020;25(4):147-151.  
83. Hoffmann M, Kleine-Weber H, Schroeder S, Krüger N, Herrler T, Erichsen S, 
Schiergens TS, Herrler G, Wu NH, Nitsche A, Müller MA, Drosten C, Pöhlmann 
S. SARS-CoV-2 cell entry depends on ACE2 and TMPRSS2 and is blocked by a 
clinically proven protease inhibitor. Cell. 2020;181(2):271–280. doi: 10.1016/ 
j.cell.2020.02.052. 
84. Marinho RT, Matos L, Macedo G. Risk Stratification of Patients with Chronic 
Liver Disease and Potential Implications for the COVID-19 Vaccination Program 
in Portugal. Acta Med Port. 2021;34(6):484-491. doi: https://doi.org/10.20344/ 
amp.16442.  
85. Abdollahi A, Beigmohammadi MT, Safaei M, Mehrtash V, Jafarzadeh B. A 
histopathological observation regarding the possibility of hemophagocytic 
lymphohistiocytosis in COVID-19 patients. J Gastrointestin Liver Dis. 2020;29(3): 
475-476. doi: 10.15403/jgld-2934. 
86. Lavarone M, D'Ambrosio R, Soria A, Triolo M, Pugliese N, Del Poggio P, 
Perricone G, Massironi S, Spinetti A, Buscarini E, Viganò M, Carriero C, Fagiuoli 
S, Aghemo A, Belli LS, Lucà M, Pedaci M, Rimondi A, Rumi MG, Invernizzi P, 
Bonfanti P, Lampertico P. High rates of 30-day mortality in patients with 
cirrhosis and COVID-19. J Hepatol. 2020;73(5):1063-1071. doi: 
10.1016/j.jhep.2020.06.001.   



Benito LAO, Lima RC, Karnikowski MGO, Silva ICR 

 
         
                       REVISA. 2021 Jul-Sept; 10(3):607-26 
 
 

625 

87. Shalimar EA, Vaishnav M, Kumar R, Pathak P, Soni KD, Aggarwal R, Soneja 
M, Jorwal P, Kumar A, Khanna P, Singh AK, Biswas A, Nischal N, Dar L, 
Choudhary A, Rangarajan K, Mohan A, Acharya P, Nayak B, Gunjan D, Saraya 
A, Mahapatra S, Makharia G, Trikha A, Garg P. Poor outcomes in patients with 
cirrhosis and corona virus disease-19. Indian J Gastroenterol. 2020;39(3):285-291. 
doi: 10.1007 /s12664-020-01074-3. 
88. American Association for the Study Liver Diseases. Covid-19 and the liver. 
Available in: [https://www.aasld.org/about-aasld/covid-19-and-liver]. Access 
on: 28 oct 2021.   
89. Marjot T, Webb GJ, Barritt AS, Ginès P, Lohse AW, Moon AM, Pose E, Trivedi 
P, Barnes E. SARS-CoV-2 vaccination in patients with liver disease: responding 
to the next big question. Lancet Gastroenterol Hepatol. 2021; 6(3):156-158. doi: 
10.1016/S2468-1253(21)00008-X. 
90. Martins ML, Grunewald STF,   Cunha CF, Ferreira AA. Alterações 
hematológicas em pacientes com covid-19 hospitalizados: estudo 
retrospectivo. Hematology, Transfusion and Cell Therapy. 2021;43(Suppl1); 
S32. doi: https://doi.org/10.1016/j.htct.2021.10.055. 
91. Grunewald STF. Manifestações hematológicas na covid-19. Hematol Transfus 
Cell Ther. 2020;42:542. doi:10.1016/j.htct.2020.10.915.  
92. Azevedo MVC, Leite CMC, Melo ACCFS, Gonçalves PGL, Soares JAH, Bruno 
LC, Lelis ESDS, Araújo MESO, Benvindo RDN, Soares MFM. Repercussões 
hematológicas na infecção por covid-19. Hematol Transfus Cell Ther. 2020;42:555. 
doi:10.1016/j.htct.2020.10.937.  
93. Lima FLO, Gomes LNL, Góes FSR, et al. Doença de coronavírus 2019 (covid-
19): doença hematológica ou respiratória? Hematol Transfus Cell Ther. 
2020;42:531-532. doi:10.1016/j.htct.2020.10.897.  
94. Silva AP, Lira AC, Diniz MV, Nascimento AVD, Silva WRC, Aguiar GR, Silva 
VR, Lima K. Análise de padrões hematológicos como ferramenta preditiva para 
avaliar o risco de óbito em pacientes com Covid-19. Hematology, Transfusion 
and Cell Therapy. 2021; 43(Suppl1).S419. doi: https://doi.org/10.1016/j.htct. 
2021.10.718.  
95. Brasil. Ministério da Saúde. Secretaria de Atenção à Saúde. Departamento de 
Ações Programáticas Estratégicas. Diretrizes de atenção à pessoa com Síndrome 
de Down. Brasília: MS, 2013.62p. Disponível em: [https://bvsms.saude.gov. 
br/bvs/publicacoes/diretrizes_atencao_pessoa_sindrome_down.pdf]. Acesso 
em: 30 out 21. 
96. Tempski PZ, Miyahara KL, Almeida MD, Oliveira RB, Oyakawa A, Battistella 
LR. Protocolo de cuidado à saúde da pessoa com Síndrome de Down-
MREA/HCFMUSP. Acta Fisiatr. 2011;18(4):175-86. doi: https://doi.org/10.5935 
/0104-7795.20110003.  
97. Russo GC, Bernardes N, Baraldi NR,  Saraiva DJB, De A Kátia, Lantieri CJB, 
Saraiva JF. Ações contra a Covid-19 na população com Síndrome de Down. 
Arquivos Brasileiros de Cardiologia. 2020;115(5):939-941. doi: 
https://doi.org/10.36660/abc.20200685. 
98. De Cauwer H, Spaepen A. Are patients with Down syndrome vulnerable to 
lifethreatening COVID19? Acta Neurol Belg. 2020.121(3):685-687. doi: 
https://doi.org/10.1007/s13760-020-01373-8.  



Benito LAO, Lima RC, Karnikowski MGO, Silva ICR 

 
         
                       REVISA. 2021 Jul-Sept; 10(3):607-26 
 
 

626 

Correspondent Author 
Linconl Agudo Oliveira Benito 
SEPN 707/907, Via W 5 Norte, University 
Campus. ZIP: 70790-075. Asa Norte. 
Brasilia, Federal District, Brazil. 
linconlbenito@yahoo.com.br  

99. Paz-Maldonado E. Síndrome de Down y Covid-19: Una breve perspectiva. 
Rev Ecuat Neurol.2021;30(1):15. doi: https://doi.org/10.46997/revecuatneurol 
30100 015. 
100. Vita S, Di Bari V, Corpolongo A, Goletti D, Espinosa J, Petracca S, Palmieri 
F, Nicastri E. Down Syndrome patients with COVID-19 pneumonia: A high-risk 
category for unfavourable outcome. Int J Infect Dis 2021;(103): 607-610. doi: 
https://doi.org/10.1016/j.ijid.2020.11.188.  
101. Sociedade Brasileira de Pediatria. Departamento Científico de Genético. 
Covid-19 e Síndrome de Down. Disponível em: [https://www.sbp.com.br/ 
fileadmin/user_upload/22629c-NA_-_COVID-19_e_Sindrome_de_Down.pdf]. 
Acesso em: 30 out 2021.  
102. Siordia JA Jr. Epidemiology and clinical features of Covid-19: a review of 
current literature. J Clin Virol. 2020; 127: 104357. doi: 10.1016/j.jcv.2020.104357. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


