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ABSTRACT

RESUMO

Background: Sepsis is a potentially fatal clinical syndrome and is considered a major cause of morbidity and mortality among hospitalized 
individuals. Objective: To analyze the prevalence of elderly people who died from sepsis in Minas Gerais according to gender, compare the 
proportional mortality rate with the other states of the Southeast region, to evaluate the average length of stay and average value of hospitalizations.
Methods: Data were obtained from the DATASUS database from the state of Minas Gerais and the other federative units of the Southeast region 
from 2009-2018. The study included a population aged ≥ 60 years of both sexes who died due to septicemia.Results: Between 2009 and 2018, 
53.188 deaths per sepsis were recorded in Minas Gerais. Of these, 15.734 deaths (21,43%) were from individuals under 60 years of age and 
37.394 (46,95%) were from individuals over 60 years. Among the reported cases of sepsis deaths in the elderly, 18.391 (46,33%) were male and 
19,003 (47,58%) female. São Paulo presented the highest mortality rate (56,82%) according to the total number of deaths reported in the last ten 
years in the Southeast region, while the state of Rio de Janeiro presented the highest mortality rate of individuals ≥ 60 years of age (72,81%), 
with the highest numbers of lethality in both cases being females. The total average length of stay between 2009 and 2018 ranged from 11,7 to 
13,8 days, and Rio de Janeiro had the longer hospitalization period. Minas Gerais was the state with the highest average total amount spent per 
hospitalization in the period analyzed, presenting about 4.120 reais. Conclusion: Minas Gerais had a significant increase in elderly deaths from 
sepsis, with a predominance of females. The other federative units, when compared to the total number of deaths proportional to the population, 
presented the same profile of Minas Gerais. The total average length of stay is a factor linked to the increased costs of hospitalizations for sepsis. 
The Southeast region presented similar values of expenses with studies carried out in other locations.
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Introdução: Sepse é uma síndrome clínica potencialmente fatal e é considerada uma causa importante de morbidade e mortalidade entre 
indivíduos hospitalizados.Objetivos: Analisar a prevalência de idosos que vieram a óbito por sepse em Minas Gerais de acordo com o sexo, 
comparar a taxa de mortalidade proporcional à população com os demais estados da região Sudeste, avaliar a média de permanência e valor 
médio das internações. Métodos: Os dados foram obtidos, por meio do banco de dados DATASUS, do estado de Minas Gerais e das demais 
unidades federativas da Região Sudeste no período de 2009-2018. Foram incluídos no estudo população com idade ≥ 60 anos de ambos os 
sexos que vieram a óbito por sepse. Resultados: Entre 2009 a 2018, foram totalizados 53.148 óbitos por sepse em Minas Gerais. Destes, 
15.734 óbitos (21,43%) foram de indivíduos com idade inferior a 60 anos e 37.394 (46,95%) foram de indivíduos com mais de 60 anos. Dentre 
os casos notificados de óbitos por sepse em idosos, 18.391 (46,33%) foram do sexo masculino e 19.003 (47,58%) do sexo feminino. São Paulo 
apresentou maior taxa de mortalidade (56,82%) de acordo com o número total de óbitos notificados nos últimos dez anos na região Sudeste, 
já o estado do Rio de Janeiro apresentou maior taxa de mortalidade de indivíduos com ≥ 60 anos (72,81%), sendo que os maiores números de 
letalidade em ambos os casos foram no sexo feminino. A média total de permanência entre 2009 a 2018 variou de 11,7 a 13,8 dias, sendo que 
o Rio de Janeiro apresentou maior tempo de internação. Minas Gerais foi o estado que apresentou maior valor médio total gasto por internação 
no período analisado, apresentando cerca de 4.120 reais. Conclusão: Minas Gerais teve um aumento significativo de óbitos de idosos por 
sepse, com predomínio do sexo feminino. As demais unidades federativas quando comparadas ao número total óbitos proporcional à população, 
apresentaram o mesmo perfil de Minas Gerais. A média total de permanência é um fator interligado ao aumento dos custos gerados com as 
internações por sepse. A região Sudeste apresentou valores semelhantes de gastos com estudos realizados em outras localidades.
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 INTRODUCTION

Sepsis is a potentially fatal clinical syndrome caused by 
the unregulated response to an infectious agent that promotes 
organ dysfunction and puts the patient’s life at risk, therefore it is 
considered an important cause of morbidity and mortality among 
hospitalized individuals1,2,3.4. Both community infections, 40%, and 
those associated with health care, 60%, can progress to sepsis, 
thus, it is also responsible for prolonging the hospitalization time 
and consequently increasing the cost of expenses5,6,7.

Notoriously, it is the main cause of death in non-cardiological 
ICUs, with high lethality rates that vary according to the country’s 
socioeconomic characteristics8. The same pathophysiological 
process can present different clinical stages, which leads to a 
disastrous result in the treatment of sepsis in Brazilian ICUs7.8. 
Factors such as delay in seeking medical attention, late diagnosis, 
lack of access to ICUs, inadequate treatment, lack of hygiene, and 
lack of resources directly interfere with the patient’s prognosis and 
quality of life7.

In Brazil, a study showed that about 420 thousand cases of 
sepsis are treated per year and it is estimated that more than 230 
thousand (54.7%) culminate in deaths

In the United States, population studies suggest an incidence of 
240 cases of sepsis per 100,000 people per year and 300 cases of 
severe sepsis per 100,000 people per year9,10. Another study by the 
Global Burden of Disease points out that sepsis causes the death of 
more than 10 million people per year, with 3 to 10 cases per 1,000 
people11. The increase in life expectancy has increased along with 
the proportion of elderly people hospitalized for an infection, followed 
by sepsis and subsequent death12.

Bearing in mind that the number of sepsis cases in Brazil is 
still poorly known due to the scarcity of studies in this area, it would 
be opportune to start investigating the prevalence of cases in the 
regions and especially in the federal units. Therefore, the aim of the 
present study was to analyze the prevalence of elderly people who 
died of sepsis in Minas Gerais according to gender, to compare the 
mortality rate proportional to the population with the other states in 
the Southeast region, to evaluate the average length of stay and 
average value of hospitalizations.

 METHODS

This is a descriptive epidemiological study, whose data were 
obtained through the database of the Department of Informatics 
of the Brazilian Unified Health System - DATASUS. As the main 
focus, an analysis was performed of the evolution of mortality in the 
elderly caused by sepsis in the state of Minas Gerais, located in the 
Southeast region of Brazil, which covers an area of   approximately 

586,521 km², with a population of 19,597,330 inhabitants (according 
to the last census - 2010), with 2,310,565 elderly people 13. A 
general survey of data from other federative units in the Southeast 
region was also performed.

The study population consisted of individuals of both genders, 
aged ≥ 60 years who died of sepsis in the last ten years (2009-2018). 
In order to avoid late notification errors, data were analyzed up to 
the last year with complete contents.

 RESULTS

Based on the database analyzed14, between 2009 and 2018, 
53,148 deaths from sepsis in Minas Gerais were totaled, with a 
mortality rate of 34.70%. Of these, 15,734 deaths (21.43%) were 
from individuals under the age of 60 and 37,394 (46.95%) were from 
individuals over 60 years of age, as shown in Table 1. It is observed 
that over time the number of deaths of the elderly (≥60) and the 
mortality rate had a relatively greater increase in relation to non-
elderly individuals (<60), data that are worrying, since this elderly 
population is smaller.

Among the 37,394 reported cases of death from sepsis in the 
elderly, 18,391 (46.33%) were male and 19,003 (47.58%) were 
female. Over the years it was possible to notice that the number 
of deaths is inversely proportional to the mortality rate, since one 
increases as and the other decreases respectively, as seen in Table 2.

This fact is consistent with the current situation, considering 
that life expectancy has increased and the number of elderly people 
has been growing more and more every day. According to a survey 
performed by IBGE, the state of Minas Gerais in 2060 will have the 
largest number of elderly people in the country, so the profile of the 
number of deaths and mortality rates should continue to increase. 
Although the variation in the female mortality rate (6.60%) is smaller 
when compared to the male gender (8.65%), it has a higher number 
of deaths and mortality rate, since the proportion of elderly women 
(1,270,952) is higher than that of elderly men (1,039,613)13,15.

Based on Table 3, 21,826 cases of deaths from sepsis in 
individuals aged 60 to 79 years were reported from 2009 to 2018, 
where the mortality rate was higher in males (44.46%). In individuals 
aged ≥ 80 years, 15,568 cases were reported, with a predominance 
of females (47.58%). Although the number of deaths was lower when 
compared to the previous age group, older individuals have a higher 
mortality rate (51.51%).

Analyzing the total number of deaths from sepsis reported in 
the last ten years in the Southeast, according to Table 4, the state 
of São Paulo is the one with the highest mortality rate (56.82%), 
followed by Rio de Janeiro (53.53%), Minas Gerais (34.70%) and 
Espírito Santo (29.63%). Based on Table 5, it was observed that Rio 
de Janeiro had a higher mortality rate of individuals aged ≥ 60 years 
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Year < 60 years ≥ 60 years All age groups
Number of deaths MR% Number of deaths MR% Total MR%

2009 1,270 22.03 1,188 53.59 3,168 33.68
2010 1,311 21.28 2,323 51.96 3,634 34.18
2011 1,395 23.77 2,874 52.05 4,269 37.48
2012 1,567 22.90 3,085 49.90 4,652 35.71
2013 1,465 20.53 3,433 47.75 4,898 34.19
2014 1,619 21.37 4,005 46.61 5,624 34.78
2015 1,648 21.02 4,452 45.93 6,100 34.79
2016 1,833 21.82 2,548 44.13 6,702 34.97
2017 1,818 20.57 5,125 44.19 6,943 33.97
2018 1,828 20.14 5,330 44.40 7,158 33.98
Total 15,754 21.43 37,394 46.95 53,148 34.70

Table 1. Total distribution of the number of death cases and sepsis mortality rate per year, according 
to the age group in Minas Gerais.

Available at http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sih/cnv/nimg.def acessado em 03/09/2019.

Table 2. Distribution of the number of cases of death and mortality rate from sepsis in individuals aged 
≥ 60 years per year, according to gender in Minas Gerais.

Year Male MR % Female MR % Total MR %
2009 935 52.12 963 52.11 1,188 53.59
2010 1,135 50.35 1,188 53.59 2,323 51.96
2011 1,383 50.75 1,491 53.31 2,874 52.05
2012 1,458 48.81 1,627 50.92 3,085 49.90
2013 1,725 47.92 1,708 47.59 3,433 47.75
2014 1,900 45.06 2,105 48.11 4,005 46.61
2015 2,202 46.43 2,250 45.45 4,452 45.93
2016 2,402 44.47 2,467 46.01 2,548 44.13
2017 2,577 44.25 2,548 44.13 5,125 44.19
2018 2,674 43.47 2,656 45.51 5,330 44.40
Total 18,391 46.33 19.003 47.58 37,394 46.95

Available at: http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sih/cnv/nimg.def acessado em 03/09/2019.

Table 3. Distribution of the total number of deaths and sepsis mortality rate by age group, according 
to gender in Minas Gerais, 2009-2018.

Age group Male MR % Female MR% Total MR%
≥ 60 ≤ 79 11,698 44.46 10,128 43.83 21,826 44.16
≥ 80 6,693 50.01 8,875 52.71 15,568 51.51
Total 18,391 46.33 19,003 47.58 37,394 46.95

Available at: http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sih/cnv/nimg.def acessado em 03/09/2019.

Table 4. Total distribution of the number of cases of death and mortality rate from sepsis, according to 
gender in the Southeast Region, 2009-2018.

State Male MR % Female MR% Total MR%
Espírito Santo 2,605 28.27 2,502 31.20 5,107 29.63
Minas Gerais 27,546 34.12 25,602 35.36 53,148 34.70
Rio De Janeiro 20,449 51.97 21,585 55.13 42,034 53.54
São Paulo 78,037 55.97 70,726 57.79 148,763 56.82

Available at: http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sih/cnv/nimg.def acessado em 03/09/2019.
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(72.81%), followed by São Paulo (68.77%), Minas Gerais (46.95%) 
and Espírito Santo (45.18%). The highest numbers of lethalities in 
both cases remain in females.

According to Graph 1, the total average stay between 2009 
and 2018, ranged from 11.7 to 13.8 days, with the state of Rio de 
Janeiro having the highest number of days. The longer the hospital 
stay, the greater the cost generated. Minas Gerais was the state 
that had the highest average total amount of expenses per day of 
hospitalization in the analyzed period, about 4,120 reais, as shown 
in Graph 2. However, when multiplying the total average value with 
the total number of deaths, São Paulo would total about 566 million 
spent in the last ten years, the state with the most spending on 
hospitalizations for sepsis.

 DISCUSSION

Sepsis is a serious public health problem, with a higher 
incidence in low and middle-income countries and affects more than 
20 million people annually, causing more than 5 million deaths17. 
In Brazil, about 13% of hospitalizations in ICUs are performed for 
suspected sepsis, where data show that the mortality rate related 

to this condition in private and public hospitals varies from 30 to 
70%, respectively8,12,17.

In Minas Gerais, in the last ten years (2019-2018), there was 
a significant increase in deaths and mortality rate from sepsis 
in individuals of all age groups, however, these numbers were 
extremely higher in people aged ≥ 60 years. According to a study 
performed, it was observed that this age group had about 140 times 
more chances of death when compared to younger individuals18. As 
a justification for the described fact, elderly patients tend to have 
an immunological impairment due to age, which makes them more 
susceptible to developing some type of infection, also taking into 
account the presence of comorbidities.

As previously mentioned, the present study showed an increase 
in the number of deaths and mortality from sepsis in patients aged 
≥ 60 years, in both genders in Minas Gerais. However, such an 
increase was predominant in females, representing a total of about 
50.8% of deaths against 49.2% males, with a varied mortality rate of 
1.25%. This same profile was also observed in the other federative 
units in the Southeast region. Brazilian data showed an increase 
in deaths related to sepsis of up to 40%, mostly in older patients, 

Table 5. Total distribution of the number of cases of death and mortality rate from sepsis in individuals 
aged ≥ 60 years, according to gender in the Southeast Region, 2009-2018.

State Male MR % Female MR% Total MR%
Espírito Santo 1,610 42.73 1,610 42.73 3,322 45.18
Minas Gerais 18,391 46.33 19,003 47.58 37,394 46.95
Rio De Janeiro 14,358 71.31 16,542 74.16 30,900 72.81
São Paulo 52,730 67.39 53,330 70.18 106,060 68.77

Available at: http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sih/cnv/nimg.def acessado em 03/09/2019.

Graph 1. Total distribution of the average permanence of hospitalizations for only the federative units of the Southeast Region, 
2009-2018. Source: Available at http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sih/cnv/nimg.def accessed on 03/09/2019.
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yet another study demonstrated that the occurrence is higher 
in elderly females12,17.

It was evidenced that individuals aged ≥ 60 and ≤ 79 years have 
a higher number of deaths and a lower mortality rate when compared 
to individuals aged ≥ 80 years. Other findings showed that there 
was an increase in the incidence of sepsis in the elderly population 
(60 to 84 years) of 135% in the oldest (over 85 years) of 205.8%19.

As already explained, the longer the length of hospital stay, 
the greater the costs. In the Southeast region, the total average 
expenditure in the last ten years was about 3,380 Brazilian Reais per 
hospitalization, with a total average stay of approximately 13 days. 
In Argentina, it is estimated to spend almost 4 thousand dollars per 
case of sepsis, and in the United States 3 thousand dollars20. Data 
indicate that patients who died with a shorter hospital stay, had late 
access to the ICU, presenting a rate of 40% mortality. Still, according 
to the same study, the mortality rate from sepsis is also high in older 
patients and with a longer hospitalization time in ICUs21. Both cases 
are extremely worrying, so it is very important to identify disparities 
that lead to delay in diagnosis and perfecting the therapeutic 
approach in cases of suspicion and/or confirmation of sepsis, in 
order to optimize care and consequently the cost.

In Brazil, few epidemiological studies have been performed, so 
the extent and impact of lethality caused by septicemia is still poorly 
understood. Public policies must be developed to encourage further 
research into this disease, as well as to identify the causative agents 
and campaigns must be conducted focusing on biosafety, both for 
employees and patients. It is up to health professionals to identify the 
characteristics of the disease, to know how to apply the diagnostic 

and therapy protocols, aiming at the comfort and well-being of the 
patient, in order to reduce mortality from this and other diseases.

 CONCLUSION

The findings of the present study showed that in the last ten 
years, Minas Gerais had a significant increase in the number of 
deaths and mortality rate among the elderly proportional to the 
increase in the population, where the predominance was female. 
The other federative units, when compared to the total number of 
these two items, also presented the same profile as Minas Gerais.

The total average stay is a factor linked to the increase in costs 
generated with hospitalizations for sepsis. The Southeast region 
presented similar values   of expenses with studies performed in 
other locations.

The actual number of septicemia in Brazil is still poorly known, 
it is necessary to perform further studies on this condition, as well 
as to determine the epidemiology of the most common pathogens, 
work on increasing the diagnostic and therapy protocols, in addition 
to training more specific with intensive care teams with a focus on 
biosafety for both involved in the process, reducing the lethality rate 
and increasing the quality of life of patients after hospitalization.
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