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Abstract
Background and aims: The incidence of renal failure (RF) is growing in Brazil, resulting in increased 
public spending and negatively affecting the public health, which can lead to patient death. Identifying 
factors associated with mortality from this condition can help to characterize susceptible populations; 
therefore, institutional and governmental measures can be adopted for prevention and treatment. 
Materials and Methods: Descriptive epidemiological study using secondary data from Brazilian 
database (DATASUS). Deaths from RF between 2009 and 2019 and characteristics such as color/race, 
gender, education, region, and age group of the individuals were analyzed.
Results: Since 2016, there has been a reduction of approximately 2% per year in the RF case fatality 
rate. North, Northeast, and Southeast regions had the highest case fatality rate, 13.6%, 13.17%, and 
12.84%, respectively, which may be associated with high prevalence of chronic-degenerative diseases. 
The elderly had the highest case fatality rates, ranging from 9.67% in individuals aged 50-59 years 
to 27.52% in the elderly over 80 years. Children under 1 year of age had a high case fatality rate 
of 15.03%. Moreover, the case fatality rate for individuals with education levels above 12 years of 
schooling was 0.50%, while the case fatality rate for individuals with 1 to 3 years of schooling was 
3.52%, which is seven times higher. Case fatality rates of indigenous populations in the South and 
Southeast regions were 12.0% and 16.5%, approximately 20% higher than other populations.
Conclusion: The presence of chronic-degenerative diseases, age above 50 and below 1 (elderly and 
preterm newborns), low level of education and being indigenous are factors associated with mortality 
from RF in Brazil.
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Introduction
Renal failure (RF) is a critical but treatable health 
condition, characterized by the reduction or loss of kidney 
function that can manifest itself in an acute or chronic 
form, usually resulting from an injury or kidney disease.1,2

In this condition, the treatment of the patient requires 
special care for a prolonged period of time, given that 
hemodialysis is the treatment of choice for individuals 
with chronic RF, being adopted in 92.3% of cases,3 which 
has a great impact on the public health.

It is estimated that 2 billion reals are spent annually 
in Brazil, just for the treatment of patients with kidney 
diseases, corresponding to about 5% of the budget 
allocated to the Unified Health System (SUS),4 however, 
current data on the expenses caused by RF is lacking.

In addition to the financial costs, RF affects the 
health and quality of life of those affected and family 
members, which can cause disability and even the death 

of the patient.5 It is estimated that 1.4 million deaths occur 
annually worldwide due to diseases related to the kidney 
and urinary tract.6,7

After the year 2000, there is a trend in the increase 
of cases of RF in the world. Between 2003 and 2004, an 
increase of 6% was observed in the world.8 In Brazil, the 
number of patients undergoing treatment for the disease 
increased by 637% in almost two decades, from 24 000 in 
1994 to 153 000 in 2013.9

Therefore, studying and describing factors that may be 
related to RF can assist in understanding the disease and 
its geographical incidence. It is already known that other 
comorbidities are associated with the development of RF 
such as diabetes mellitus and hypertension.10

These data corroborate the results obtained by an 
exploratory cross-sectional study conducted in Brazil 
using 105 medical records of patients diagnosed with 
chronic kidney disease.11 The association of kidney disease 
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with age and the prevalence of hypertension, diabetes 
mellitus, and congestive heart failure was observed.11

Arterial hypertension and diabetes mellitus enhance 
the progression of nephropathy, leading the patient to a 
terminal state of chronic RF. It is estimated that 34% of the 
patients affected by RF in Brazil undergoing dialysis are 
affected by these pathologies.12

In addition, it is important to note that Brazil is a country 
of continental proportions and Brazilians represent one of 
the most heterogeneous populations in the world.13 Several 
genetic, social, ethnic-racial, economic, and geographic 
factors can influence an individual’s health status.14 
Therefore, studying the prevalence of RF under these 
filters can reveal characteristics of the population that is 
most affected by this condition and allows quantifying the 
expense generated.

Based on this information, this study focused on 
using the morbidity and mortality data available in 
Brazilian Unified Health System (DATASUS) to trace the 
prevalence of RF and determine factors associated with 
this condition in Brazil.15 Identifying these factors can 
help in understanding the incidence of the disease and 
identifying susceptible populations, enabling governments 
and public or private institutions to develop strategies for 
the prevention and treatment of RF.

Materials and Methods
This descriptive epidemiological study was carried out 
using secondary data from DATASUS.15 DATASUS is 
an organ of the Strategic and Participatory Management 
Secretariat of the Brazilian Ministry of Health. Its function 
is to develop technological solutions and disseminate 
information about health in Brazil, through the official 
website of DATASUS (https://datasus.saude.gov.br/). On 
the website, it is possible to collect information on the 
health situation in the country through the TABNET 
application (http://www2.datasus.gov.br/DATASUS/
index.php?area = 02), a more recently developed network 
designed specifically for tabular data. 

Deaths due to RF between the years 2009 and 2019 and 
demographic variables such as color, gender, education, 
age group, and region of individuals were analyzed. 

A total of 13 580 773 deaths were recorded in DATASUS, 
of which 135 161 were from RF according to the 
International Classification of Diseases, Tenth Revision 
(ICD-10), between 2009 and 2019. They were of both 
genders and different social classes, regardless of ethnicity 
or age group. All these patients were admitted to SUS 
or a private hospital and were diagnosed with acute RF, 
chronic RF, or unspecified RF, according to the ICD-10. 
After hospitalization, regardless of the length of stay in the 
health care facilities, these patients died due to RF.

The study excluded individuals who died for reasons 
other than ICD-10 N17, N18, and N19 and individuals 
whose main cause of death was not RF.

The case fatality rate was obtained by dividing the 
number of deaths from a specified disease over a defined 

period of time by the number of hospital admissions 
during that time and the resulting ratio was multiplied by 
100 to yield a percentage.

Number of deaths Case fatality rate 100
Number of hospitalizations

= ×

On the TABNET application, we used the data contained 
in the epidemiological and morbidity session; SUS Hospital 
morbidity group; subgroup of general cause, by place of 
hospitalization from 2008; and in the geographical scope: 
Brazil by region and federation unit. The filters used were 
color/race, education, age group, region/federation unit, 
ICD-10 chapter: all categories, ICD-10 morbidity list: RF, 
hospitalizations, deaths, and total value.

Descriptive statistics such as mean, standard deviation, 
and relative frequency (percentage) were used to analyze 
the data.

Results
According to the data available in DATASUS,15 in the 
period between 2009 and 2018, a total of 12 232 541 deaths 
were recorded in Brazil. Of that number, 121 245 were 
caused by RF, which is approximately 1% of deaths in the 
country in almost a decade.

These numbers place RF among the 10 main causes 
of death in Brazil in the last decade, given that diseases 
of the genitourinary system occupy the 9th place in the 
ranking with 323 333 deaths (Figure 1). Mathematically, 
RF is responsible for 37.49% of deaths from diseases in the 
genitourinary system.

Analyzing the case fatality rate in Brazil over the years, 
there is a continuous growth between 2010 and 2016 with 
an average of 2% per year. After the peak in 2016, there 
was a reduction in the case fatality rate with an average of 
2% per year until 2019 (Figure 2).

Regarding the case fatality rate of the decade by region, 
it is observed that the North, Northeast, and Southeast 
regions present rates of 13.6%, 13.17%, and 12.84%, 
respectively, being slightly higher than the national average 
of 12.44% (Table 1). 

Among the states that received the highest amount of 
federal funds for investment in public health, the Southeast 
and Northeast regions stand out, which received values   
above the national average in the last four years analyzed. 

Table 1. Number of Hospitalizations, Deaths, and Case Fatality Rate of RF 
Between 2009 and 2019 by Region

Region
Number of 

Hospitalizations
Number of Deaths Case Fatality Rate 

1. North 63 024 8572 13.6

2. Southeast 494 132 65 061 13.17

3. Northeast 231 903 29, 784 12.84

4. Midwest 79 752 9228 11.57

5. South 217 498 22 516 10.35

Brazil 1 086 309 135 161 12.44

Source: Ministry of Health - SUS Hospital Information System (SIH/SUS), 
2020.

https://datasus.saude.gov.br/
http://www2.datasus.gov.br/DATASUS/index.php?area=02
http://www2.datasus.gov.br/DATASUS/index.php?area=02
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While the national average value in 2019 was 15 billion 
reais, the North region received approximately 22 billion 
and the Southeast received 31 billion reais. In contrast, the 
North region received less financial resources, 5 billion 
reais (Figure 3). 

In addition to receiving more federal funds, the 
Southeast, Northeast, and South regions were the ones that 
used the highest amount of resources for the treatment of 
RF (Figure 4). The southeast region used almost double 
the resources against RF compared to the national average, 
while the North and South regions match the national 
average. These data are consistent with the number of 
hospitalizations, given that these regions were the ones 
that admitted the highest number of individuals with RF 
in the last decade (Table 1). 

Analyzing the case fatality rate according to the age 
group, there is a higher case fatality rate in individuals 
over 50 years of age with a national rate of 9.67%, which 
increases by approximately 50% as the age group advances 
reaching the rate of 27.52% in individuals over 80 years 
of age (Figure 5). In addition, the high case fatality rate in 
individuals under the age of 1 year was also observed in 
the graph with the national average of 15.03, similar to the 
national average of 13.3 found in individuals between 60 
and 69 years old. 

Regarding the mortality rate between 2009 and 2019 
according to gender, no significant differences were 
observed, considering that the average was 12.42% for 

men and it was 12.44% for women (data not shown). 
Regarding the case fatality rate by education, we 

observed that individuals who attended formal education 
(1 to 3 years) had the highest number of deaths, with 38343 
deaths registered between 2009 and 2019, equivalent to a 
case fatality rate of 3.52%. On the other hand, individuals 
with 12 years of schooling or more had the lowest number 
of deaths due to the disease, with 5501 deaths, equivalent to 
a case fatality rate of 0.50, this represents a case fatality rate 
approximately 7 times lower than the group mentioned 
above (Figure 6). 

Regarding the case fatality rate according to race/color 
of individuals, the South and Southeast regions showed 
higher case fatality rates in indigenous individuals (12.0 in 
the South and 16.5 in the Southeast), approximately 20% 
higher than other populations (Figure 7). 

Discussion
Regarding the case fatality rate by region, the data may be 
related to the high prevalence of other diseases in these 
regions, such as high blood pressure, diabetes mellitus, 
and congestive heart failure, which are associated with the 
development of RF.11

The high prevalence of chronic diseases may influence 
the results found, given that according to data obtained 
from the last National Health Survey (PNS) of 2013,16 the 
Southeast region had the highest percentage of individuals 
diagnosed with diabetes, high blood pressure and/or heart 
disease, corroborating the result obtained in DATASUS.

However, the North and Northeast regions, which have 
the highest case fatality rates of RF, were the regions with 

Figure 1. The Main Causes of Death in Brazil Between 2009 and 2018. Source: 
Ministry of Health - SUS Hospital Information System (SIH/SUS), 2020.

Figure 2. Annual Case Fatality Rate of RF Between 2009 and 2019. Source: 
Ministry of Health - SUS Hospital Information System (SIH/SUS), 2020

Figure 3. Use of Federal Funds for Health Care Between 2016 and 2019. 
Source: Brazil, Transparency Portal, 2020.

Figure 4. Annual Spending on RF Between 2009 and 2019 by Region. Source: 
Ministry of Health - SUS Hospital Information System (SIH/SUS), 2020.
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Figure 5. Case Fatality Rate of RF by Age Group Between 2009 and 2019. Source: Ministry of Health - SUS Hospital Information System (SIH/SUS), 2020

Figure 6. Case Fatality Rate of RF by Education Level Between 2009 and 2019. Source: Ministry of Health - SUS Hospital Information System (SIH/SUS), 2020

Figure 7. National Case Fatality Rate of RF by Race/Color Between 2009 and 2019. Source: Ministry of Health - SUS Hospital Information System (SIH/SUS), 2020.

the lowest percentages of individuals diagnosed with these 
comorbidities, suggesting the possibility of underreporting 
cases of diabetes, high blood pressure and heart disease or 
precarious health system in these regions, contributing to 
the increase in the case fatality rate.

About the use of federal funds, it is possible that the high 
case fatality rate in the Southeast and Northeast regions is 

associated with the poor management of state governments 
that lead the system to scrap and inefficiency,17 given 
that these regions were the ones that received the largest 
amount of resources for health in the last four years.18 

In all, R$ 3 442 161 103.00 was spent on the treatment 
of RF between the years 2009 and 2019, the annual 
expenditure of R$ 344 216 110.30 in that period. Data 
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from DATASUS show that in the last three years, R$ 
404 884 245.70 was allocated in 2017, R$ 423 358 723.10 in 
2018, and R$ 407 364 268.60 in 2019 only for the treatment 
of RF, suggesting that this amount should remain constant 
in the coming years due to the Constitutional Amendment 
Proposal (PEC, 241/16) which freezes public spending 
until 2036.19

About the case fatality rate by age group, a high case 
fatality rate in the elderly is expected because aging makes 
the individual more vulnerable to pathological processes 
and several diseases such as high blood pressure, diabetes, 
and heart failure that predispose the elderly to kidney 
disease.20 In addition, anatomical and physiological 
changes in the kidneys, resulting from the senescence 
process, constitute an aggravating factor since such 
changes render the renal system unable to perform its 
normal functions.21,22

Although the elderly are more prone to kidney disease, 
interestingly, the mortality rate for individuals under 1 
year of age was high. This data reflects the high mortality 
rate of neonates with severe renal dysplasia23 and preterm 
newborns who are born with a weight of less than 1000 
g and incomplete development of the nephrons, making 
these individuals more susceptible to acute kidney injury 
and consequently to death.24-26

Regarding the case fatality rate according to gender, 
although the global incidence of chronic kidney diseases is 
higher in women,8 our results suggest that the individual’s 
gender does not influence the risk of death from RF in 
Brazil.

About the level of education, the data suggest that 
people without formal education are more susceptible to 
death from RF. This result highlights the socioeconomic 
disparity in Brazil that allows people with higher education 
to have better financial conditions that allow access to 
medical resources and health information more easily 
than individuals without formal education.27 In addition, 
people with little education tend to be unaware of habits 
and choices that can prevent the development of kidney 
disease and consequently the RF.28

Furthermore, the results still reveal a high number of 
deaths without recording the individual’s educational 
level, constituting 37 000 individuals. The absence of this 
data makes it difficult to estimate the impact of education 
on mortality due to RF.

About the high case fatality rate by race/color observed 
in indigenous individuals from Southeastern and Southern 
regions, this data reflects socio-geographical issues such 
as the difficulty of access to health services for isolated 
indigenous populations as well as cultural factors that can 
influence their thoughts, decisions-, and actions, especially 
actions regarding care.29,30 

In addition, as study limitations, it is worth mentioning 
the lack of records on the color/race of individuals who 
died of RF. The case fatality rate of individuals with ignored 
color/race information exceeds the rates of individuals 
affected by RF in Brazil. Once again, the lack of records 

becomes a difficulty and limitation for the production 
of scientific knowledge and for the identification of 
populations most vulnerable to RF.

Conclusion
RF is responsible for 1.1% of deaths in Brazil in the last 
decade and R$ 3 442 161 103.00 was spent on it. In addition, 
among the factors associated with mortality from RF, the 
presence of chronic-degenerative disease, age above 50 
years or below 1 year in the case of preterm newborns or 
individuals with severe dysplasia, low level of education, 
and being indigenous to the South and Southeast regions 
were identified.
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