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ABSTRACT

COVID-19 may be more severe in elder people and/or people presenting comorbidities,
possibly leading to death. Therefore, we analyzed the profile of deaths caused by SARS-
CoV-2 in part of the Amazon region, associating them to risk factors. 467 cases of death
caused by COVID-19 from October 2020 to July 2021 were analyzed and correlated to
age group, gender, comorbidities, and other risk factors, using the Chi-squared Test or
Fisher's Exact Test as necessary. Deaths occurred in the age group between 17 and 98
years, with a predominance of men (57.4%) and higher concentration in the period
between March and April 2021. Systemic arterial hypertension was the most prevalent
disease, followed by smoking, cardiovascular disease, and diabetes mellitus. Smoker men
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and obese women (and/or with cardiovascular disease) presented higher chances to die,
as well as obese people under 65 years and people over 65 years with cardiovascular
disease, smokers, or hypertensive (p<0.05). The description of risk groups contributes for
the adoption of strategies directed to the most vulnerable populations, as disease
monitoring and an increase in vaccination rate, reducing the probability of overloading
Brazil's Unified Health System.

Keywords: COVID-19, Lethality, Age, Gender

RESUMO

A COVID-19 pode ser mais severa em pessoas idosas e/ou pessoas gque apresentem
comorbidades, possivelmente levando & morte. Portanto, analisamos o perfil das mortes
causadas pela SRA-CoV-2 em parte da regido amazonica, associando-as a fatores de
risco. 467 casos de morte causados pela COVID-19 de outubro de 2020 a julho de 2021
foram analisados e correlacionados a faixa etaria, sexo, comorbidades e outros fatores de
risco, utilizando o Teste Qui-quadrado ou o Teste Exato de Fisher, conforme necessario.
As mortes ocorreram na faixa etaria entre 17 e 98 anos, com predominancia de homens
(57,4%) e maior concentracdo no periodo entre marco e abril de 2021. A hipertensao
arterial sistémica foi a doenca mais prevalente, seguida pelo tabagismo, doencas
cardiovasculares e diabetes mellitus. Homens fumantes e mulheres obesas (e/ou com
doencga cardiovascular) apresentaram maiores chances de morrer, assim como pessoas
obesas com menos de 65 anos e pessoas com mais de 65 anos com doenga cardiovascular,
fumantes ou hipertensas (p<0,05). A descricdo dos grupos de risco contribui para a
adocdo de estratégias dirigidas as populagdes mais vulneraveis, como 0 monitoramento
da doenca e 0 aumento da taxa de vacinagéo, reduzindo a probabilidade de sobrecarga do
Sistema Unico de Satde do Brasil.

Palavras-chave: COVID-19, Letalidade, Idade, Género

1 INTRODUCTION

COVID-19, related to Severe Acute Respiratory Syndrome 2 (SARS-CoV-2),
caused more than 190,000,000 confirmed infections and 4,000,000 deaths worldwide *-
3, Brazil presented more than 19,000,000 cases with about 500,000 deaths and lethality
of 2,8% putting pressure on the Brazil's Unified Health System during the infection waves
3, COVID-19 patients may present light, moderate and severe disease according to signs,
symptoms and comorbidities that can lead to death .

SARS-CoV-2 presents high transmissibility which favors the emergence of new
variants and it may be related to high rates of mortality, evidencing the importance of
viral sequencing °. The main variants of concern (VOC) are Alpha (B.1.1.7), Beta
(B.1.351), Gamma (P.1), and Delta (B.1.617.2) related to increase of cases and a worse
evolution of the disease ®°. Brazil presents the circulation of all VOCs with prevalence

of Gamma in the North region %2,
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The worsening of the disease and the associated deaths have been related to many
factors such as advanced age, systemic arterial hypertension, diabetes mellitus, chronic
obstructive pulmonary disease, chronic kidney disease, obesity, cardiovascular disease,
and smoking, that should be studied to better understand the correlation with evolutive
cases and viral dynamic 37,

Ronddnia, located in Brazilian North region, in the border with other states of the
country (Acre, Mato Grosso, Amazonas) and Bolivia presented rates beyond the regional
and national numbers for confirmed cases and deaths 81°. Despite the high rates of
infected patients and deaths by COVID 19 in the Amazon region, there are not enough
studies to evaluate harm and comorbidities that can increase the probability of death *°.
Therefore, the aim was to describe causes and comorbidities associated to death caused
by SARS CoV-2.

2 METHODS

This study was based on a transversal and descriptive cohort composed by 467
cases of death by COVID-19 in Porto Velho, a city of Rondonia State in Brazil, from
October 2020 to June 2021. Gender, age group (between 17 and 98 years old),
comorbidities and other risk factors were analyzed. The software R (v4.1.0) was used to
statistical analysis and graphics construction through Chi-squared Test or Fisher's Exact
Test.

3 RESULTS

The age group of 467 people in the cohort was between 17 and 98 years with
median of 63 years (SD 14.7), being 42,6% (199/467) women and 57,4% (268/467) men.
The figure 1 demonstrates the age profile by gender.
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Figure 1. Distribution of age profile by gender of deaths caused by COVID-19.
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The first death registered happened on October 3™ 2020 and the last on July 19%"

2021. The figure 2 demonstrates the increasing of deaths since January 2021 with a

decrease in April. The index of deaths related to gender was stable from October 2020 to

January 2021, with an increase in male deaths from January to April 2021.
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Figure 2. Total of deaths by gender along analysed period.
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The highest death prevalence was between March and April 2021, being the most
affected age groups the ones between 51-60, 61-70 and 71-80 years (figure 3). The age
groups 51-60 and 61-70 remained the most prevalent in May and June.

Figure 3. Deaths by COVID-19 related to age groups per month of notification.
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Systemic arterial hypertension was the most prevalent comorbidities in this study,

followed of smoking, cardiovascular disease, and diabetes mellitus (table 1).

Table 1. Prevalence of comorbidities related to gender in death cases by COVID-19.

Female

(n=199) Male (n=268) Total (n=467) b value OR (CI 95%)

% (n) % (n) % (n)
Systemic Acrterial
H{/pertension 52.3(104)  43.7 (117) 47.3 (221) 0.065 0.708 (0.4814-1.040)
Diabetes Mellitus 21.6 (43) 26.9 (72) 24.6 (115) 0.192 1.332 (0.848-2.101)
Obesity 15.1 (30) 3.4(9) 8.4 (39) 0.000006*  0.196 (0.071-0.438)
Cardiovascular disease  30.7 (61) 22 (59) 25.7 (120) 0.035* 0.639 (0.412-0.991)
Kidney disease 6.5 (13) 45 (12) 5.4 (25) 0.329 0.671 (0.27313-1.636)
Respiratory diseases 6.5 (13) 8.2 (22) 7.5 (35) 0.463 1.279 (0.598-2.841)
Smoking 27.6 (55) 36.6 (98) 32.8 (153) 0.042* 1.508 (0.996-2.297)

*Significant p value (<0.05)
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The comorbidities in death cases by COVID-19 were related to age, been systemic
arterial hypertension, obesity, cardiovascular disease, and smoking presenting
significative statistical, p value < 0.05 (figure 4).

Figure 4. Comorbidities related to age group
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Consideration: People may have more than one disease simultaneously. Legend: SAH = Systemic Arterial
Hypertension; DM = Diabetes Mellitus; OB = Obesity; CVD = cardiovascular disease; CKD = chronic
kidney disease; CRD = Chronic Respiratory Disease; SM = Smoking.

Cardiovascular diseases, smoking and systemic arterial hypertension in elders
over 65 years higher the level to death by COVID-19 with OR of 0.484 (CI 95% = 0.310-
0.754, p=0.0006), 0.515 (CI 95% = 0.342-0.776, p=0.0008) and 0.54 (Cl 95% = 0.367-
0.793, p= 0.0009), respectively. The group of SARS-COV?2 infected obese individuals
under 65 years had a greater chance of dying than others, with OR of 2.292 (CI 95% =
1.073-5.241, p= 0.021).

The group of analysis relating comorbidities and different age groups
demonstrated that people with hypertension and smokers were prevalent in all age groups
(figure 5). Diabetes and cardiovascular diseases carriers had higher proportions from 41
to >90 years and obesity was prevalent among younger individuals, especially <40 years.
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Figure 5. Comorbidities related to age group.
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Consideration: People may have be more than one disease simultaneously. Legend: SAH = Systemic
Arterial Hypertension; DM = Diabetes Mellitus; OB = Obesity; CVD = cardiovascular disease; CKD =
chronic kidney disease; CRD = Chronic Respiratory Disease; SM = Smoking.

4 DISCUSSION

SARS-CoV-2 deaths are frequently reported in elderly populations and/or with
associated comorbidities 1>2°26, The epidemiological profiles from European, Asian, and
Latin American countries demonstrate that mortality was higher among individuals older
than 60 years and males, as in the cohort presented 2+27,

The temporal distribution of deaths shows that from January 2021 there was a
progressive increase in deaths due to COVID-19. These rates followed the increase in
lethality rates in the state of Rondonia, recorded in response to the increase in the number
of active infections in the same period, known as the second wave %’. When evaluating
the national epidemiological scenario, the Northern region together with the Southeastern
region presented the highest mortality rates in Brazil 2527,

It is necessary to consider the emergence of the VOC Gamma *°, proven to be
related to cases of reinfection 2 and higher disease severity ?°. The new variant, coming
from Amazonas, was associated with the second wave locally in mid-December 2020 !
and a rapid spread in the Northern region 2. In January 2021, the second wave started in
Ronddnia probably driven by the same event happened in a border state, the insertion of

Gamma variant 2.
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The results showed that, although the death rate is more representative in the
elderly population, there is an expressive number of deaths in younger individuals. In
Brazil and other countries around the world, lethality rates rise progressively after the age
of 50 and peak among individuals older than 60 years 2123252730 |t js notable that
COVID-19 changed mortality patterns and the presence of comorbidities was an
influencer of the early mortality process 226,

The influence of comorbidities in the evolution of the disease has been reported
since the first infections by SARS-CoV-2, where it was evident that most individuals who
progressed to severe complications and death presented secondary pathologies to the viral
infection, among them cardiovascular diseases, diabetes mellitus and decompensated
respiratory diseases *2°31-3% The correlation of these data presented in the literature and
the profile of deaths in the cohort showed that the greatest proportion of the infected
carried comorbidities as hypertension, smoking, cardiovascular disease, and diabetes
mellitus the most reported conditions, which may have directly influenced the mortality,
especially among the youngsters.

Hypertension has already been described as the most frequent disorder in severe
cases of COVID-19 and was indicated as a predictor of mortality in several studies
performed worldwide 3234%_ In Brazil, a multicenter study conducted with 2054
hospitalized individuals described that 52.9% were hypertensive and that the relative risk
of dying was higher in this group when compared to others who did not have this
comorbidity 3. In this study, it was observed that 54.7% of deaths were of male, however,
among the hypertensive patients, the highest proportion were women.

The second most frequent comorbidity reported was obesity. The relationship
between increased body weight and mortality risk has already been investigated,
especially among individuals with viral infection by influenza . One of the factors of
this relationship is that obese individuals have altered innate and adaptive immune
response patterns, characterized by higher concentrations of proinflammatory proteins
and lower concentrations of anti-inflammatory proteins .

Obesity and SARS-CoV-2 share common elements of the inflammatory process,
which potentializes the viral infection “°. This mechanism may explain the mortality
pattern of the population described in this study, especially among people under 65 years
of age, where the highest proportion of obese individuals is concentrated under 40 years

of age.
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Another relevant observation was the relationship between smoking and evolution
to death in individuals older than 65 years. This association has already been investigated
and it was evident that infected individuals with a history of smoking presented a higher
risk of death *%. In order to understand this causality, Liu and colleagues (2021)
demonstrated that exposure to tobacco and tobacco products significantly increases the
expression of ACE2 (described as a cellular receptor for entry of SARS-CoV-2) in various
tissues, contributing to the development of COVID-19 and associated complications 2,

It is important to consider that the period of this study comprised up to July 2021,
when the COVID-19 pandemic is in progress with a considerable number of active cases
% and the insertion of new variants (Gamma and Delta) in Brazil has become a major
concern regarding the potential of causing increasing numbers of infections and

overloaded health system 71043,

5 CONCLUSION

The description of the death profiles showed that individuals with advanced age
and presence of comorbidities represented the largest proportion of deaths. Systemic
arterial hypertension, smoking, cardiovascular diseases, and diabetes mellitus were the
most frequent pathologies in the cohort and were associated with mortality by COVID-
19. Factors associated with an increased risk of death were male smokers and obese
women or women with cardiovascular disease, as well as obese people under 65 years,
and people over 65 years with cardiovascular disease, smokers, or hypertensive (p<0.05).
Deaths occurred considerably in groups comprising economically active individuals,
mainly between the age group 51-60 years. This information is important for the
identification of risk groups and thus contributes to new strategies for coping with the
disease, such as monitoring and vaccinating the most vulnerable populations, decreasing

the probability of overburdening the health system.
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