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Abstract: Background: Studies on infectious endocarditis (IE) are mostly limited to institutions,
which highlights the need for more comprehensive epidemiological studies. Objective: To verify the
profile of deaths due IE and the relationship with deaths from other causes and conditions in Brazil
and regions. Method: Study in database from the Brazilian Mortality Information System, from 2000
to 2019. Mentions of deaths due to IE, other causes and conditions were identified according to ICD-
10. Cluster analysis was performed to verify the relationship between variables. Results: 52,055
deaths from IE were found, with a predominance of males, aged 60 to 79 years, in the Southeast,
with deaths from the circulatory system most frequent. Three profiles were identified: 1 - age equal
to or greater than 80 years, women, deaths due endocrine, circulatory and metabolic diseases, in the
South and Southeast; 2 - also in the South and Southeast, age between 30 and 79 years, men, deaths
due infectious and genitourinary diseases; 3 - 0 to 29 years, no genders differences, deaths due
diseases of the respiratory system, in the North, Northeast and Central-West. Conclusion: Cluster
analysis showed diversity in the profiles of deaths due IE, indicating heterogeneity in regions of the
country.
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1. Introduction

Infective endocarditis (IE) is defined as infection of the endocardium, intracardiac apparatus or
valves [1]. Although it is a condition with low prevalence, it still has a significant fatality rate and is
associated with serious complications such as heart failure, brain abscess and mycotic aneurysm [1].
The epidemiological profile of this infection varies according to the country of occurrence. In high-
income countries, there is an association with degenerative valve diseases and involvement of
middle-aged individuals [2,3]. In low-middle-income, low-income, and even some upper-middle-
income countries, the main predisposing condition is still rheumatic fever with cardiac involvement,
which is prevalent in individuals around the third decade of life [2,3]. Brazil and Argentina have
demonstrated a reduction in the association between IE and rheumatic fever, which suggests positive
results in prophylaxis [4,5]. Mortality due to IE is also unequal depending on the population and
method used for the study. According to the literature, it can vary from 8% to 40% [6,7]. The incidence
of complications is intrinsically associated with mortality, as well as with late diagnosis of the disease.
Studies of Brazilian cohorts highlight acute renal failure, septic shock and heart failure as the main
causes of death in patients with IE [5,8-10]. These studies refer to the presence of diseases such as
diabetes mellitus and chronic kidney disease, and older age as factors for more reserved prognoses
[5,8-10]. Knowledge about variables associated with death due to a disease contributes to
understanding its evolution and prognosis. Studies on IE are mostly limited to institutions,
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highlighting the need for more comprehensive epidemiological studies, particularly in low- and
middle-income countries. Thus, this study aimed to verify the frequency of deaths due to IE in Brazil
and regions, and to analyze the profile of deaths due to infection through its relationship with other
causes of death and sociodemographic variables, present in the Mortality Information System
database, from 2000 to 2019.

2. Materials and Methods

This is an observational study of a time series of deaths with mention of IE, based on the
individual database of the Mortality Information System (MIS), from the Department of Information
and Informatics of the Unified Health System (DATASUS). This information was obtained through
the microdatasus package in the R software [11]. The mentions of deaths due to IE were identified
using the following codes, according to the 10th International Statistical Classification of Diseases
and Related Health Problems (ICD-10) [12]: I 33 — Acute and Subacute Endocarditis; I 33.0 — Acute
and Subacute Infective Endocarditis; I 33.9 — Unspecified Acute Infective Endocarditis; I 38 —
Unspecified Valve Endocarditis; 139 — Endocarditis and Cardiac Valvular Disorders in Diseases
classified elsewhere; I 39.0 — Mitral Valve Disorders in Diseases classified elsewhere; I 39.1 — Aortic
Valve Disorders in Diseases classified elsewhere; I 39.2 — Tricuspid Valve Disorders in Diseases
classified elsewhere; I 39.3 — Pulmonary Valve Disorders in Diseases classified elsewhere; I 39.4 —
Multiple Valve Disorders in Diseases classified elsewhere; I 39.8 — Unspecified Valve Endocarditis in
Diseases classified elsewhere.

Information on deaths, according to the codes mentioned, was extracted from the column
corresponding to the “underlying cause” variable and from the columns related to the variables in
lines A, B, C, D, and line II, available in the MIS database. Initially, the cause of death related to IE
was investigated in the “underlying cause” variable. Only in cases where the cause of death due to
IE was not identified in this variable, the search was performed in lines A, B, C, D, and line II. In this
way, duplication of records was avoided in which the cause of death due to IE was present in both
the “underlying cause” variable and in the other lines mentioned. Mentions of other causes of death
that coexisted with the underlying cause or mention of IE for each individual were analyzed. These
other causes were investigated both in the “underlying cause” variable and in lines A, B, C, D, and
line IL

For the analysis, the mentions referring to other causes of death coexisting with deaths involving
IE were classified according to the chapters of ICD-10: CHAPTER I: Some infectious and parasitic
diseases; CHAPTER II: Neoplasms (Tumors); CHAPTER III: Diseases of the blood and hematopoietic
organs and some immune disorders; CHAPTER IV: Endocrine, nutritional and metabolic diseases;
CHAPTER V: Mental and behavioral disorders; CHAPTER VI: Diseases of the nervous system;
CHAPTER VII: Diseases of the eye and adnexa; CHAPTER VIII: Diseases of the ear and mastoid
process; CHAPTER IX: Diseases of the circulatory system; CHAPTER X: Diseases of the respiratory
system; CHAPTER XI: Diseases of the digestive system; CHAPTER XII: Diseases of the skin and
subcutaneous tissue; CHAPTER XIII: Diseases of the musculoskeletal system and connective tissue;
CHAPTER XIV: Diseases of the genitourinary system; CHAPTER XV: Pregnancy, childbirth and the
puerperium; CHAPTER XVI: Certain conditions originating in the perinatal period; CHAPTER XVII:
Congenital malformations, deformities and chromosomal anomalies; CHAPTER XVIII: Symptoms,
signs and abnormal findings of clinical and laboratory examinations, not classified elsewhere;
CHAPTER XIX: Injuries, poisoning and certain other consequences of external causes; CHAPTER XX:
External causes of morbidity and mortality; CHAPTER XXI: Factors influencing the state of health
and contact with health services; CHAPTER XXII: Codes for special purposes. ICD-10 chapters whose
mentions represented less than 5% of cases were excluded from the analysis.

The variables analyzed included: (i) year range of registration (2000-2004, 2005-2009, 2010-2014,
2015-2019); (ii) age group (0 to 9, 10 to 29, 30 to 59, 60 to 79, 80 or older); (iii) gender (male, female);
(iv) color/race (yellow, white, indigenous, brown, black); (v) marital status (single,
married/consensual union, legally separated, widowed); (vi) education (none, 1 to 7 years, 8 to 11
years, 12 years or more); (vii) place of death (home, hospital/other health facility, others); and (viii)
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ICD-10 chapters. Missing data for the variables analyzed were treated by excluding cases, since
incomplete records were not considered.

Statistical analyses included calculation of absolute frequencies and percentages for qualitative
variables, as well as assessment of the association between variables and Brazilian regions using
Pearson’s chi-square test. The proportions of each ICD-10 chapter were compared by region, using
95% confidence intervals (95%CI). For cluster analysis, due to computational cost, a representative
data sample was performed in each year interval, drawing 5,000 observations per period, totaling
20,000 observations. Multiple Correspondence Analysis (MCA) was applied using the factoMineR
package in R software [13], followed by hierarchical clustering based on the principal components of
the MCA. Ward’s agglomeration method was used with Euclidean distance. The optimal number of
clusters was determined automatically, and comparisons of the proportions of categories in the
clusters were performed using the V test, based on the hypergeometric distribution [14]. The
interpretation of the clusters was conducted using the metrics Cla/Mod (proportion of individuals
belonging to a specific class (cluster)) and Mod/Cla (proportion of individuals who have a specific
modality among those belonging to a class (cluster)). For a visual comparison of the characteristics
among the identified clusters, a heat map was generated using the pheatmap package in R [15], with
the application of a color scale that represented the frequency of the characteristics per cluster. All
analyses were conducted in the R software, version 4.3.2, adopting a significance level of 5%.

Although the study used data from a public database, the research project was submitted to the
Ethics and Research Committee of the Gafrée and Guinle University Hospital and approved,
according to opinion number 7,051,294, on September 3, 2024.

3. Results

3.1. Analysis of the General Profile of Deaths Mentioning IE

Between 2000 and 2019, 52,055 mentions of deaths due to IE were recorded in Brazil.
Approximately 50% of these deaths occurred in the Southeast region, followed by the Northeast and
South regions, which recorded 19.06% and 15.76%, respectively. The North region recorded the
lowest percentage, corresponding to 4.16% of the total (Table 1).

Table 1. Deaths due to infective endocarditis, in Brazil and regions, according to sociodemographic
variables, from 2000 to 2019.

Characteristics Brazil North Northeast Midwest Southeast South value?
52.055! 2.1681 9.9221 3.6451 28.114! 8.2061 P
Age group (years) <0,001
0to9 1.492 (2.9%) 150 (6.9%) 355(3.6%) 95(2.6%) 756 (2.7%) 136 (1.7%)
10 to 29 4.210 (8.1%) 400 (18.5%) 1.509 (15.2%) 316 (8.7%) 1.596 (5.7%) 389 (4.7%)
19.003 . oo 1528 oy 2752
30 to 59 (36.5%) 897 (41.4%) 3.887 (39.2%) @1.9%) 9.939 (35.4%) (35.5%
20.135 o o 1.322 11.531 3.705
60 to 79 (38.7%) 580 (26.8%) 2.997 (30.2%) (363%) (41.0%) (45.1%)
80 or more 7.215 (13.9%) 141 (6.5%) 1.174 (11.8%) 384 (10.5%) 4.292 (15.3%) (114292;)
Gender <0,001
23.593 o o 1.637 12.896 3.479
Female (45.5%) 937 (43.2%) 4.644 (46.8%) (4.9%) (45.9% ©2.4%
28.462 1.231 o 2.008 15.218 4.727
Male a7%)  G68%) 8O3 TR)msigy  (a1%)  (57.6%)
Race/Color <0,001
Yellow 336 (0.7%) 7(0.3%) 22(02%) 17(05%) 263 (1.0%) 27 (0.3%)
. 30.908 . oo 1761 18.491 7.089
White @e% % (29.0%) 2.963 (33.0%) (507%) (704%) 912%)
Indigenous 83(02%) 27 (1.3%)  9(0.1%) 22 (0.6%) 15(0.1%) 10 (0.1%)
Brown 13.702 1.307 5.179 (57.7%) 1443 5.419 (20.6%) 354 (4.6%)

(28.2%) (62.7%) (41.5%)
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4
Black 3.546 (7.3%) 138 (6.6%) 804 (9.0%) 232 (6.7%) 2.083(7.9%) 289 (3.7%)
Unknown 3.480 85 945 170 1.843 437
Marital Status <0,001
, 12.534 . . . .. 1403
Single (26.2%) 761 (39.9%) 3.260 (38.0%) 948 (28.8%) 6.162 (23.4%) (18.1%)
Married/Consensual 23.873 1.613 13.153 4311
76 (45.9%) 3.920 (45.79
union (49.9%) 876 (45.9%) 3.920 (45.7%) (49.1%) (49.9%) (55.5%)
Legally separated 3.121 (6.5%) 78 (4.1%) 296 (3.5%) 243 (7.4%) 1.992 (7.6%) 512 (6.6%)
1.538
Widowed 8.338 (17.4%) 192 (10.1%) 1.097 (12.8%) 483 (14.7%) 5.028 (19.1%) 19.8%)
Unknown 4.189 261 1.349 358 1.779 442
Education Level <0,001
None 3.750 (10.4%) 228 (13.7%) 1.126 (17.6%) 368 (13.6%) 1.561 (8.1%) 467 (8.0%)
20.353 o o 1.496 10.888 3.717
1 to 7 years (56.7%) 864 (51.8%) 3.388 (53.0%) (55.1%) (56.5%) (63.6%)
1.131
8 to 11 years 7.746 (21.6%) 418 (25.1%) 1.290 (20.2%) 587 (21.6%) 4.320 (22.4%) s f(y)
12 years or more 4.037 (11.2%) 158 (9.5%) 583 (9.1%) 263 (9.7%) 2.505 (13.0%) 528 (9.0%)
Unknown 16.169 500 3.535 931 8.840 2.363
Place of Death <0,001
Home 3.027 (5.8%) 94 (4.3%) 735 (74%) 273 (7.5%) 1.310(4.7%) 615 (7.5%)
Hospital/Other 48.378 2.047 9.014 (91.0%) 3.316 26.554 7.447
healthcare facility (93.0%) (94.6%) - (91.0%) (94.5%) (90.9%)
Others 604 (12%) 23 (1.1%) 152 (1.5%) 53 (1.5%) 241 (0.9%) 135 (1.6%)
Unknown 46 4 21 3 9 9

n (%); 2Chi-squared test of independence
q p

The age group with the highest percentage of deaths in Brazil was 60 to 79 years old, also
predominant in the South and Southeast regions. In the North, Northeast and Central-West regions,
the highest percentage of deaths occurred in younger age groups, between 30 and 59 years old. Males
had the highest proportion of deaths both in Brazil and in all regions analyzed (Table 1).

Differences were also observed in the distribution of mentions of deaths due to IE in relation to
race/color. In Brazil, as well as in the South, Southeast and Central-West regions, most deaths were
recorded for individuals classified as white, while in the North and Northeast regions the race/color
of brown predominated. Regarding marital status, the category “Married/Consensual Union” was
the most frequent both in Brazil and in the five regions (Table 1).

Regarding education, the highest percentage of deaths occurred among individuals with 1 to 7
years of education, a trend consistently observed in the country and in the regions. When analyzing
the place where deaths occurred, the records indicated that the highest percentage occurred in
hospitals or other health establishments. However, the Central-West, South and Northeast regions
stood out with the highest percentages of mentions of deaths due to IE occurring at home (Table 1).

In the period analyzed, in Brazil, the diseases mentioned together with deaths due to infective
endocarditis were predominantly related to diseases of the circulatory system, with greater
predominance in the Central-West (65.2%, 95% CI = 63.7-66.8%) and Northeast (64.5%, 95% CI = 63.5-
65.4%) regions compared to the other regions (Figure 1). The most prevalent mentions, among the
diseases of the circulatory system, were heart failure, cerebrovascular diseases and hypertensive
diseases.
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Figure 1. Deaths due to other diseases mentioned together with deaths due to IE, according to the
chapters of ICD-10, in Brazil and regions, from 2000 to 2019.

The chapter on infectious and parasitic diseases was the second most prevalent, with a
predominance in the Southeast region (42.2%, 95% CI = 41.7-42.8%). The mention of unspecified
septicemia stands out. Next, the group symptoms, signs and abnormal findings of clinical and
laboratory tests, not classified elsewhere, was frequently mentioned, with emphasis on the North
region (41.8%, 95% CI = 39.7-43.9%), with emphasis on cardiogenic shock (Figure 1). Diseases of the
respiratory system were also mentioned with significant frequency, being less prevalent in the South
region (20.5% (19.6-21.4%). Among these, the mention of respiratory failure stands out. Diseases of
the genitourinary system presented a prevalence of 22.7% (95% CI = 22.4-23.1%) in Brazil, with a
higher frequency of mentions in the Southeast region (24.3%, 95% CI = 23.8-24.8%) (Figure 1),
particularly related to renal failure. External causes of morbidity and mortality were mainly
represented by ICD-10 codes referring to abnormal reactions in patients or late complications
resulting from surgical interventions, with mention of prosthesis implantation being the most
relevant. The North region (17.3%, 95% CI = 15.7-18.8%) presented higher percentages compared to
the Southeast and South regions. Finally, endocrine, nutritional and metabolic diseases were
mentioned with greater prevalence in the Southeast region (9.1%, 95% CI = 8.8-9.4%), with emphasis
on diabetes mellitus and malnutrition (Figure 1).

3.2. Analysis of Clusters with Mention of Deaths due to IE

This analysis identified three groups with distinct profiles regarding the characteristics of
individuals with mentions of death due to IE.

Cluster 1 showed a predominance of individuals aged 80 or over, who constituted 52.3% of this
group and represented 72.8% of all individuals in this age group. Females were predominant,
corresponding to 79.8% of the cluster and 34.7% of the total number of women analyzed. The white
and yellow races, as well as the Southeast and South regions, were more represented in this Cluster
compared to the general sample. The marital status of widower represented 81.8% of the cluster,
corresponding to 91.9% of all widowers in the study. Individuals with no education and with 1 to 7
years of education were more represented in this cluster than in the general sample. Death at home
corresponded to 13.7% of this group, involving 41.2% of all home deaths. Regarding deaths from
other diseases, related to mentions of deaths due to IE, endocrine and metabolic diseases, and those
of the circulatory and respiratory systems stood out (Figure 2).
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Figure 2. Profiles of deaths with mention of EI, grouped by characteristics, according to the clusters
identified by Multiple Correspondence Analysis.

Cluster 2 concentrated individuals between 30 and 79 years old, representing more than 90% of
the individuals in the cluster. Males were predominant, constituting 68.4% of the cluster and 66.7%
of the total number of male individuals studied. The white and yellow races also had greater
representation in Cluster 2 in relation to the general sample. The South and Southeast regions were
more represented, corresponding to 22.3% and 62.2% of the cluster, respectively, covering 70.4% and
61.1% of the individuals in these regions. The married and separated marital statuses were more
represented in this Cluster. Only individuals with no education were underrepresented in this group.
Hospital death was highly prevalent, constituting 95% of the group and 55% of all deaths. Infectious
and genitourinary diseases were significant, composing 41.8% and 26.2% of the cluster, respectively,
and covering 57.7% and 61.4% of the total cases of these diseases. External causes were also frequent
(Figure 2).

Cluster 3 was characterized by younger age groups. Individuals aged 0 to 9 years represented
4.5% of the cluster, with 100% of cases in this age group present in this cluster. The age group of 10
to 29 years represented 31.3% of the cluster, including 98.2% of all individuals in this age group. The
cluster showed balance between the genders. The brown and black races were the most represented.
The North, Northeast and Central-West regions were the most evident in comparison to the total
sample, with the Northeast region being predominant, equivalent to 38.9% of the group. The single
marital status constituted 74.3% of the cluster, corresponding to 74.6% of all single individuals
analyzed. Regarding the other diseases related to IE, respiratory diseases stood out in comparison to
Cluster 2 and the total sample (Figure 2).

4. Discussion
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The study showed a significant number of deaths due to IE, 52,055 mentions, in Brazil for the
period studied. Mortality due to IE is quite diverse worldwide and, particularly in Latin America,
there is a shortage of studies with population-based databases. The EIRA 3 study, a prospective
multicenter study on IE, in Argentina, in 2018, showed continued high mortality when compared
with the results of previous studies, EIRA 1 in 1993 and EIRA 2 in 2002 [16]. A 17-year prospective
population-based study conducted in Italy also showed an increasing trend in mortality due to IE
[17]. Thus, the number of deaths found in the present study appears to still reflect the trend of high
mortality from the disease.

The distribution of the frequency of deaths in Brazilian regions was similar to the study carried
out by Oliveira et al., which used the DATASUS database, specifically on hospital procedures of the
Unified Health System, to obtain data on morbidity and mortality due to valve IE, in Brazil, from
2018 to 2021. The authors report higher morbidity and mortality values in the Southeast and the
lowest values in the North region [18]. The predominance of deaths due to IE in the Southeast can be
explained by the higher population density and the more robust quality of mortality records in this
region [19,20]. This result was similar to the study by David et al., who investigated mortality due to
IE, using the MIS, between 2012 and 2021, and found a higher frequency of deaths in this region,
53.5% [21]. The difference in the quality of records between the states of the federation can also
influence the interpretation of regional results. The North region has a lower correspondence in the
SIM in relation to the civil registry, as was demonstrated in relation to the 2010 Census [20]. Thus, in
this region, where a lower percentage of deaths due to IE was observed, it is possible that there is
underreporting of cases or even a lower prevalence of the disease.

The results on the epidemiological profile of deaths due to IE were consistent with those
described in the literature. It was predominant in men over 60 years of age [2-9]. This data suggests
a relationship between advanced age and fatal outcomes due to IE. The relationship between aging
and greater vulnerability to endocardial infection has already been documented, thus, there is a
tendency for deaths to be concentrated in populations with a higher prevalence of IE, according to
gender and age [2-5,7-9].

The regional differences in deaths according to race/color, found in the study, follow the
demographic distribution of Brazil, with a predominance of whites in the Center-South and
brown/blacks in the North and Northeast [19,20]. The study showed a higher percentage of deaths in
married individuals/consensual unions and with less education, from 1 to 7 years, for the entire
country. In fact, Melo et al. in an ecological epidemiological study, with analysis of cases reported in
the Notifiable Diseases Information System - SINAN, on deaths due to acute and subacute IE, in the
northeast of the country, from 2010 to 2019, showed a strong positive correlation with the male
gender; brown race/color; education of 8 to 11 years of study; age range between 65 and 75 years, and
among married individuals [22]. This corroborates the influence of socioeconomic factors, such as
education, on mortality due to infection.

Regarding the places where deaths occurred, the records showed a higher percentage of deaths
occurring in hospitals or other health units. This result is expected since treatment for IE is usually
performed with the patient hospitalized, to receive intravenous medication. A population-based
study in Finland also demonstrated that 89.5% of deaths due to IE occurred in a hospital or other
health unit and 8.6% at home [23]. A higher frequency of deaths at home was observed in the Central-
West, South and Northeast regions. No study was found in the literature that demonstrated causes
related to death due to IE at home, but it is possible that this outcome is due to complications of the
disease, such as embolic phenomena and heart failure. In part, there may also be a relationship with
the lack of hospital infrastructure for hospitalizations and adequate treatment in more complicated
cases, in which surgery is necessary.

Deaths due to circulatory system diseases were the most frequent causes, along with deaths due
to IE, especially heart failure, cerebrovascular diseases and hypertension. Causes due to infectious
diseases appeared as the second most frequent, particularly septicemia. Studies that analyzed risk
factors, trends and evolution of deaths due to IE invariably reported causes such as heart failure and
sepsis/septicemia/septic shock [17,24-26]. The study carried out by Ahtela et al., in Finland, reported
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the registration of septicemia as the underlying cause of death in 11.5% of cases and another infectious
disease in 2.8%, in deaths that mentioned IE. The authors also reported cardiovascular diseases as the
main underlying non-infectious causes of death, with coronary artery disease and cerebrovascular
disease as the main contributors [23]. These results found in the literature corroborate what was
shown in this investigation.

The chapter on symptoms, signs, and abnormal findings of clinical and laboratory tests includes
symptoms, signs, and abnormal findings of clinical tests or other diagnostic investigation procedures,
in addition to ill-defined conditions for which there is no diagnosis classified elsewhere [12]. This
chapter was the third most frequent in deaths from IE. It is very likely that it is related to tests
requested to investigate the disease, in which there was doubt about the diagnosis, since the
conditions and signs or symptoms included in the categories of this chapter, according to ICD-10,
consist of: “cases for which a more precise diagnosis cannot be reached; signs or symptoms existing
at the time of the first consultation that are shown to be of a transient nature and whose causes cannot
be determined; provisional diagnoses attributed to a patient who does not return for a consultation
for further investigation of the diagnosis or for care; cases referred to other locations for investigation
or treatment before the diagnosis was made; cases for which it was not possible to establish a more
precise diagnosis for any other reason; some symptoms for which additional information is provided
and which in themselves represent important problems in medical care” [12].

Mentions of deaths due to diseases of the respiratory system, genitourinary system, and
endocrine, nutritional, and metabolic diseases should be related to complications and comorbidities
that increase the risk of IE, such as renal failure and diabetes mellitus [27]. Indeed, when analyzing
these chapters, the most frequent mentions for each of them were, respectively, respiratory failure,
renal failure, and diabetes mellitus.

Abnormal reactions in patients or late complications resulting from surgical interventions, from
the chapter on external causes of morbidity and mortality of ICD-10, mentioned prosthesis
implantation as the most relevant and was the sixth most frequent chapter. This finding points to
deaths that occurred after treatment with surgical intervention and probably indicates patients at
higher risk. They were found mainly in the North region of the country, where there is less hospital
infrastructure, when compared to other regions, such as the Southeast and South.

The method, through Multiple Correspondence Analysis, made it possible to identify 3 different
profiles of individuals who had IE involved in their deaths.

The first profile identified was that of older individuals, aged 80 or over, predominantly female,
widowed, white or yellow, with little or no education, with a higher frequency of deaths at home, in
which endocrine and metabolic diseases, circulatory system and respiratory diseases stood out, with
a greater representation in the Southeast and South regions of the country. This profile is consistent
in its characteristics regarding age, gender, marital status, race/color, place of predominance of deaths
and is related to the regions of the country identified. The states of the South and Southeast
concentrate older populations, with a predominance of white race [19]. Among the older population,
females are more frequent, due to the greater survival of women in relation to men. The probability
of deaths at home increases in older individuals who live alone. The highest frequency here was of
individuals who were widowed. The causes of death related to mentions of deaths due to IE, in this
profile, are also common in this age group. As previously reported, mentions of diabetes mellitus,
heart failure and respiratory failure were the most frequent in chapters that include endocrine and
metabolic diseases, and those of the circulatory and respiratory systems.

The second profile was characterized by people of intermediate age, from 30 years old to older
people, over 60 years old but under 80, with a predominance of men, married and separated, also of
white or yellow race/color, with a higher level of education, deaths in hospitals, with a greater
representation of deaths that were mentioned as infectious and genitourinary diseases, and external
causes. This profile also had a greater representation of the South and Southeast regions. Thus, it is
possible to deduce that this second identified profile complements the first profile, based on deaths
that occur in individuals with different characteristics, but within the same region. The age range in
this profile precedes that of the first profile, therefore, it has characteristics such as a predominance
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of males, higher level of education, with deaths in hospitals, in individuals whose status
predominated as married and separated. Mentions of deaths concomitant with mentions of IE are
also relevant in this profile, since deaths due to infectious diseases, renal failure and mentions of
prosthesis implants, more frequently described in the ICD-10 chapters, may be present as
complications of IE.

The third profile differed from the others in several aspects. It was defined by much younger
individuals, between 0 and 29 years of age, and 100% of the population of individuals who died from
IE, between 0 and 9 years of age, were in this group. There was no predominance of one of the
genders, the most represented race/color was brown and black, the marital status was single, the
mention of deaths due to diseases of the respiratory system were the most frequent and the most
representative region in this profile was the Northeast. This profile, like the others, has concordance
between its characteristics. The Northeast region has a younger population of individuals than the
Southeast and South, and is represented by individuals who declare themselves to be brown and
black, more frequently [19]. Individuals in this age group are mostly single. As for the mentions of
deaths due to other causes in IE, it would not be common to find a high frequency of ICD-10 chapters
involving chronic diseases. Therefore, it is reasonable to admit that respiratory system diseases have
the greatest representation for this profile, in which the most frequent mention was respiratory
failure.

The limitations of this investigation are related to the quality of the records reported in the
database. Despite this, these databases provide information on a large number of individuals, in the
real world, that would be difficult to reach in another type of study.

5. Conclusions

The frequency of deaths with mention of infective endocarditis, in Brazil and regions, over a 20-
year period, was significant, particularly in the Southeast region.

In general, in Brazil, deaths due to infection were characterized in male individuals, over 60
years old, married, with low education and more frequently occurring in hospitals. The most frequent
mentions of other causes of death, attached to the mention of infective endocarditis, were those
related to the chapter on diseases of the circulatory system, particularly heart failure, cerebrovascular
diseases and hypertensive diseases.

The identification of death profiles allowed a better understanding of the different characteristics
in the regions of the country, which differentiate them from a general profile. Two profiles identified
in the South and Southeast regions complement each other, with individuals aged 80 or over and
deaths due to endocrine and metabolic diseases, circulatory and respiratory systems, and individuals
of intermediate age up to 79 years, with infectious and genitourinary diseases, and external causes.
The third profile made it possible to understand peculiarities for the Northeast, North and Central
West of the country, with young individuals, whose deaths mentioning infective endocarditis were
related to deaths due to diseases of the respiratory system.
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