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Chart 4-8 — Standardized mortality rate due to Chagas disease in Brazil according to age range and year of occurrence, from 2000 to 2010.
Source: Nobrega et al.’™
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Chart 4-9 — Age-standardized DALY rates (per 100 000 population) due to Chagas Disease in 2016.
Source: Martins-Melo et al.’®
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Chart 4-10 — Mortality trends of heart failure from 2007 to 2016 in Brazil (BR), in the state of Rio Grande do Sul (RS), and in the city of Porto Alegre (POA).
Source: Nicolao et al.™®

5. VALVULAR HEART DISEASE

ICD-9 424; I1CD-10 134 to 138

See Tables 5-1 through 5-4 and Charts 5-1 through 5-10

Brazilian Unified Health System (in Portuguese, Sistema Unico de

SUS

Abbreviations Used in Chapter 5

AF
ARF
CABG
CAD
Cl
DALY
ECG
FU
GBD
HIC

ICD

ICD-9

ICD-10

NRVD
OR
RHD
SDI

SIM

Atrial Fibrillation

Acute Rheumatic Fever
Coronary Artery Bypass Graft
Coronary Artery Disease
Confidence Interval
Disability-Adjusted Life Year
Electrocardiogram

Federative Unit

Global Burden of Disease
High-Income Countries

International Statistical Classification of Diseases and Related
Health Problems

International Statistical Classification of Diseases and Related
Health Problems, 9th Revision

International Statistical Classification of Diseases and Related
Health Problems, 10th Revision

Non-Rheumatic Valvular Disease
0Odds Ratio
Rheumatic Heart Disease

Sociodemographic Index

Brazilian Mortality Information System (in Portuguese, Sistema de

Informagdes sobre Mortalidade)
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Satde)
TAVI Transcatheter Aortic Valve Implantation
ul Uncertainty Interval
YLL Year of Life Lost
Prevalence

Rheumatic Heart Disease
* According to the Global Atlas on Cardiovascular Disease

Prevention and Control, RHD is estimated to currently
affect about 33 million people worldwide, accounting for
1% to 1.5% (319 400 deaths) of all cardiovascular deaths."®
Until the middle of the 20™ century, RHD was the leading
cause of heart valve disease in the world. Improved health
conditions, early identification of Streptococcus pyogenes
infections, and antibiotic use have decreased significantly
RHD prevalence in HIC. Published data from 2016 have
estimated that RHD is the primary cause of 2.5% of valvular
heart disease in the United States of America and Canada,
reaching up to 22% in Europe.’ Even higher rates have
been reported in Brazil, accounting for around 50% of the
heart valve surgeries in the SUS.""1%3

In low- to middle-income countries, on the other hand,
the prevalence of RHD is estimated at 444 per 100 000
inhabitants.’™* In Brazil, RHD persists as the main etiology
of heart valve diseases, especially in patients from the
SUS. Previous evaluations have shown a prevalence of
3.6 per 1000 inhabitants in Brazil."”> Other evaluations
have found a prevalence ranging from 1 to 7 per 1000
schoolchildren.®

In Brazil, of 174 patients presenting with acute valvular
heart disease to the emergency room of the Sao Paulo
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Heart Institute, rheumatic involvement was observed in 60%,
followed by degenerative aortic valve disease (15%), and
mitral valve prolapse (13%). In total, 27.5% of the patients
had isolated mitral regurgitation and 11% had mitral stenosis,
with aortic valve disease present in the remaining patients."””

A recent study in Brazil has shown that the regression rates
of heart valve disease, especially in patients with moderate/
severe ARF, may be lower than previously described. Only
22/69 patients had total regression of mitral regurgitation
after rheumatic carditis (31.9%). Aortic regurgitation also
has a lower total regression rate than that observed in
studies prior to the echocardiographic era (18%). However,
most cases have persisted with mild mitral or residual aortic
regurgitation.’”® In another study involving 258 children and
adolescents with ARF followed up from 2 to 15 years, valve
lesions healed in 25% of the patients with mild carditis,
in 2.5% of those with moderate carditis, while no healing
was observed in those with severe carditis.’

According to the GBD 2017, from 1990 to 2017, the age-
standardized prevalence of RHD had a slight 3.0% (95%
Ul, 1.6 - 4.3) increase, from 721.4 (95% Ul, 688.7 - 754.5)
to 743.2 (95% Ul, 709 - 778.6) per 100 000 inhabitants,
remaining higher in women than in men throughout the
whole period (Table 5-1 and Chart 5-1.A). Although small
for both sexes, the percent increase was numerically more
pronounced in women (4.4%) than in men. The percent
increases were higher in the states of Piauf (Northeastern
region), Tocantins and Roraima (Northern region). Although
the central estimates were higher in these states, the 95%
Uls were wide and overlapped with those of other FUs
(Table 5-1).2°° However, it may be hypothesized that the
small increase in the RHD prevalence observed in the
period may reflect the progress of epidemiological data
collection and health statistics.?!

The crude prevalence of RHD, however, increased 16.0%
(95% Ul, 14.4 — 17.5%) from 1990 to 2017, from 690.2
(657.9 — 723.6) to 800.3 (764.1 — 838.2) per 100 000
inhabitants, also remaining higher in women in the period
(Chart 5-1.B). Similarly to the trend of age-standardized
prevalence rates, the increase in crude prevalence was
more pronounced for women than for men.2

The proportional prevalence of RHD in the Brazilian
population, thus, showed the same pattern observed
for age-standardized and crude prevalence, with a slight
increase for both sexes from 1990 to 2017 (Chart 5-1.C).2

Even with the relatively stable trends depicted by the GBD
2017 modeling, RHD is the most prevalent cause of mitral
valve disease in Brazil according to published data, when
both mitral stenosis (over 90%) and mitral regurgitation
(around 55-60%) are considered."”’

Mitral stenosis occurs most often in women than in
men, in a ratio of 3 to 2. It is a frequent sequela of ARF,
affecting more than 85% of the cases even in HIC, such
as those in Europe,?*? with a similar pattern still observed
in Brazil."19” More rarely, mitral stenosis is associated
with other diseases, such as mitral annulus calcification,
mucopolysaccharidosis, rheumatoid arthritis, and
congenital carcinoid syndrome. "'

* More recent large-scale screening studies, looking at

subclinical RHD, have shown a prevalence of 42 per 1000
in schoolchildren with an average age of 11 years in the
Southeastern state of Minas Gerais, being 37 per 1000 for
borderline RHD and 5 per 1000 for definite RHD (0.5%). In
that study, a higher prevalence was observed in girls (48 per
1000 vs. 35 per 1000) and in children older than 12 years.""
The same project has concluded that primary care centers
are the ideal scenario for RHD screening, considering the
higher population participation and involvement rates.?*

Non-Rheumatic Valvular Heart Disease
* According to the GBD 2017, the age-standardized

prevalence of NRVD remained relatively stable in Brazil
from 1990 to 2017, with a borderline 8.2% increase from
216.2 (95% Ul, 207.9 - 224.6) per 100 000 in 1990 to
233.9 (224.6 - 243.2) per 100 000 in 2017. The percent
change was similar for men and women (8.9% vs. 7.8%)
(Chart 5-2.A). Calcific aortic valve disease, conversely,
showed an increasing trend (20.4%), from 53.5 (95% Ul,
48.1 - 59.9) per 100 000 in 1990 to 64.4 (95% UlI, 57.2
- 72.5) per 100 000 in 2017, for both men (18.5%) and
women (24.2%). For mitral degenerative valve disease and
other NRVDs, the age-standardized prevalence was also
stable, with slight 4.0% and 3.8% increases, respectively
(Table 5-1).20

In contrast with age-standardized rates, the crude
prevalence showed a compelling 89.4% (95% Ul, 85.3 —
93.8) increase from 1990 [131.9 (95% Ul, 126.7 —137.5)]
t0 2017 [249.9 (95% Ul, 239.8 — 260.1)] per 100 000 (Table
5-1 and Chart 5-2.B). The increase was homogeneous for
men and women, and suggests that prevalence is increasing
disproportionally in older ages (Chart 5-2.B).2

Unlike mitral valve disease, aortic valve disease is
predominantly degenerative or calcific. Observational
studies have shown that aortic stenosis is seen in 4.5%
of the population aged over 75 years in HIC, such as the
United States of America.?** According to observational
studies'”2% and the GBD 2017 data,?® in Brazil, as well
as in the rest of the world, an increasing trend towards
degenerative aortic valve disease has been observed, as
compared to other etiologies, such as RHD.

Thus, the increase in all-age prevalence of NRVD has been
mostly driven by calcific aortic valve disease [114.2% (95%
Ul, 105.5 — 124.3)], especially for older age groups (Table
5-2), but the rates have been also significant for mitral
degenerative valve disease, 79.8% (95% Ul, 78.3 — 81.1),
and other NRVDs, despite the limited data quality for the
latter (Table 5-1). The proportional prevalence of NRVD
also increased significantly for both sexes, from 1990 to
2017 (Chart 5-2.C).2

Contrary to that observed for the rheumatic etiology, there
has been an increase in mitral valve prolapse as the etiology
of primary mitral regurgitation in Brazil: although in the
overall population it reaches rates around 1% to 2.5%, with
good prognosis in most cases, among patients admitted with
heart valve disease in a Brazilian emergency department
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in 2009 (56 = 17 years, 54% females), 13% had that
etiology.’”® Conversely, in a hospital registry of heart
surgeries in one of the largest capitals of the country (city
of Salvador), from 2002 to 2005, only a small proportion of
cases was associated with mitral prolapse,’® similarly to the
results of a study with 78 808 patients using 2 large national
databases (the Brazilian Hospital Information System and
the SIM) from 2001 to 2007, in which only 0.24% (187) of
the cases had reported that underlying cause.?*® However,
data may be biased by the absence of coding for etiologies
of heart valve disease in the public health system and most
of the private health system.

Incidence

* According to a study based on hospital medical charts in
Northeastern Brazil, from 2002 to 2005 (1320 surgeries),
the mean annual incidence of cardiac valve surgeries was
4.75 per 100 000 residents and was positively associated
with age. The mean annual incidences of RHD and
degenerative valvular disease were 2.86 and 0.73 per
100 000 population, respectively.’?

Rheumatic Heart Disease

* For RHD, the age-specific incidence followed a
bimodal distribution according to the source of surgery
reimbursement, increasing almost linearly by 1 case per
100 000 population for each decade of life until the age of
40-49 years, peaking at 4.85 cases per 100 000 population.
Following a decline, a second peak occurred at 60-69
years of age (6.54 cases per 100 000 population).'® The
incidence of RHD had a small 1.9% (95% UI, 0.8 — 3.1)
increase in Brazil from 21.4 (95% Ul, 20.4 — 22.4) per
100 0000 in 1990 to 21.8 (95% Ul, 20.8 — 22.8) per
100 000 in 2017, according to GBD 2017 data. This small
increase was relatively homogeneous across the country,
with overlapping 95% Uls even in the poorer states of the
Northern and Northeastern states.?™

* In general, the increase in incidence was driven by the age
groups ‘under 5 years’, 4.3% (95% Ul, 2.5 — 6.2), and ‘5-
14 years’, 2.9% (95% Ul, 1.5 — 4.3), while, in individuals
aged 15-49 years, a marked 12.1% (95% Ul, -13.7 to
-10.5) decrease was observed. Although this pattern is
unexpected, because, in general, the incidence in younger
ages declines first, followed by young adults, it may be
hypothetically associated with the improvement in early
diagnosis and incorporation of data on subclinical disease
in the GBD modeling.2

Non-Rheumatic Valvular Heart Disease

* In a different pattern as compared to that of RHD, the
NRVD incidence had a significant 7.9% (95% Ul, 6.7 —9.3)
increase from 224.5 (95% Ul, 217.5 — 231.6) per 100 000
in 1990 to 242.4 (95% Ul, 233.8 — 250.8) per 100 000
in 2017, according to the GBD 2017 estimates. This
increase was mostly driven by the 20.4% (95% Ul, 16.0 —
25.4) increase in calcific aortic valve disease, markedly in
individuals aged >70 years, 37.2% (95% Ul, 30.6 — 44.2).2%

Arq Bras Cardiol. 2020; [online].ahead print, PP.0-0

* However, the increasing incidence of calcific aortic valve

disease also in individuals aged 15-49 years, 23.4%
(95% Ul, 18.1 — 28.7), is atypical considering disease
epidemiology, and may be cautiously interpreted as a
possible limitation of the GBD modeling,?® because
primary data for this cause are scarce in Brazil.

Mortality

* Valvular heart disease is one of the leading causes

of cardiovascular death in Brazil, particularly in
economically underserved regions, and RHD — the most
socially driven etiology — ranked as the 8"/9" cause in
past decades.” In the most underserved setting, RHD
has been playing an important role for decades, with
decreasing trends — not always adequately captured
by statistical modeling — following socioeconomic
improvement. 89194206

Rheumatic Heart Disease

 Contrasting with the increasing trend of prevalence, the

age-standardized mortality rates attributable to RHD
significantly decreased by 50.3% in Brazil, from 2.4 (95%
Ul, 2.3 = 2.5) to 1.2 (95% UI, 1.1 = 1.2) per 100 000,
according to the GBD 2017 study. The percent decrease
was similar for men and women (Table 5-3 and Chart
5-3.A). Asimilar trend was observed for the crude mortality
rates (Chart 5-3.B). During the period, the total number
of deaths remained stable [2648 (95% Ul, 2550 - 2728)
and 2682 (95% Ul, 2585 — 2797) in 1990 and 2017,
respectively], despite population growth (Table 5-3). These
trends may reflect improvement in health conditions, and
better and earlier access to healthcare 2,28

The proportional mortality attributable to RHD in Brazil
also showed a decreasing pattern in the same period, with
a less steep trend (Chart 5-3.C). 207,208

In 1990, RHD ranked the 9" among the causes of death
in Brazil (8" to 9™ in different states), and moved to the
12" in 2017 (10" to 12" in most states, remaining as the
9" only in the state of Paraiba).?720¢

The more compelling decrease in mortality rates was
observed in lower ages, especially the ‘under-5" and ‘5-
14 year’ age groups, -82.5% (95% Ul, -87.9 to -74.4) and
-69.8% (95% UI, -72.4 to -65.6) per 100 000, respectively
(Table 5-2).207208 This may be associated with the better
treatment of early and acute presentations, while chronic
sequelae still persist as a challenge.

According to the GBD 2017 data, there was no correlation
between age-standardized mortality rates and SDI in 1990
(r’=0.275, p=0.59) and in 2017 (r*=0.233, p=0.83).
However, there was a significant correlation between the
percent change in age-standardized mortality rates and
SDI in 1990 (Chart 5-4) (r*=0.073, p<0.001), which
did not reach statistical significance in 2017 (r*=0.064,
p=0.06). Considering RHD as the most socially-driven
etiology of heart valve disease, this mismatch was probably
associated with: a) differences in the SDI within the FUs,
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with discrepant socioeconomic patterns in subregions of
the states, which could bias the model; b) the percent
change over the decades may represent a more precise
measure of the model’s improvement, and the reduction in
socioeconomic gap between the Brazilian FUs from 1990
to 2017 may have contributed to reduce the magnitude
of the statistical correlation.

in 1990 and 2017 for calcific aortic valve disease (1990:
r’=0.17, p=0.005; and 2017: r> = 0.23, p = 0.003), but
not for NRVD in general.

For degenerative mitral valve disease and other NRVDs,
no significant correlations were observed between the SDI
and the age-standardized mortality rates — or their percent
changes over time.

Non-Rheumatic Valvular Heart Disease

* According to the GBD 2017 study, age-standardized
mortality rates attributable to NRVD remained relatively
stable from 1990 to 2017, with a small 7.1% (95% UlI, -9.1
—13.0) increase (Table 5-3 and Chart 5-5.A). However, for

Burden of Disease

Rheumatic Heart Disease
* According to the GBD 2017 data, the age-standardized

crude mortality rates, the increase was significant, 87.5%
(95% Ul, 63.5 — 96.9), with a considerable contribution
of older ages, markedly over 70 years of age, 45.6% (95%
Ul, 10.0 - 57.1) (Table 5-3 and Chart 5-5.B). The patterns
were similar for men and women. Similar trends were
observed for calcific aortic valve disease mortality rates,
with a marked 108% increase in the elderly (=70 years),
reflecting the association with population aging (Table 5-2).
For mitral degenerative valve disease, the age-standardized
mortality rates decreased by 10.8% (95% Ul, -47.6 to 2.4),
as opposed to a 50.1% increase in the crude prevalence
(Tables 5-1 and 5-3), as a result of the increasing rates,
17.7% (95% Ul, -42.1 to 39.2), in septuagenarians and
older (Table 5-2).207:208

The increasing mortality rates in older ages due to NRVD
noticeably contrasts with the trends observed for RHD,
possibly reflecting a higher prevalence and, consequently,
mortality in the age groups >70 years, for both aortic
and mitral NRVD (Table 5-2). From 1990 to 2017, an
increasing burden of calcific aortic valve disease, in both
males and females, associated with an increase in mortality
in that age group. The 95% Uls are overall wide for NRVD
mortality estimates, especially for each specific disease in
separate. %7208

The proportional mortality attributable to NRVD in Brazil
showed a marked increasing pattern in the same period,
possibly driven by the steeper trends of calcific aortic valve
disease (Chart 5-5.C).2%

In 1990, NRVD ranked as the 10" cause of death in Brazil
(8™ to 11 in different states), and moved to the 9" in 2017
(8" to 10" in most states, remaining as the 11" only in the
state of Sergipe) (Chart 5-4).2%

The GBD 2017 data demonstrated significant and strong
correlations between the SDI and the age-standardized
mortality rates of NRVD in general in 1990 (r?=0.62,
p=0.002) and 2017 (r*=0.618, p=0.001), and a similar
pattern for calcific aortic valve disease (1990: r*=0.65,
p=0.002; and 2017: r*=0.65, p<0.001) (Chart 5-6).
As the socioeconomic development correlates with
epidemiological transition and life expectancy, a higher
SDI is associated with more elderly individuals at risk
of degenerative valvular conditions and less prone to
infectious etiologies, such as RHD.

Additionally, the percent changes in age-standardized
mortality rates from 1990 to 2017 also correlated with SDI

DALY rate attributable to RHD significantly decreased 40%
in Brazil, from 118.9 (95% Ul, 106.1 - 134.7) per 100 000
in 1990t0 76.5 (95% U, 63.3 = 93.7) per 100 000 in 2017
(Chart 5-7.A). The decrease rates observed in the period
were similar for men and women, 44.4% (95% Ul, 31.2
—42.3) and 37.9% (95% Ul, 31.8 — 44.0), respectively
(Table 5-4).2?

Age-standardized DALY rates decreased in all Brazilian
states, with a steeper trend in the regions with the highest
rates in 1990: West-Central and Southeast (Table 5-2).
The DALY proportion showed a more stable trend for
Brazil, with a slight decrease, although an increase in the
Northern and Northeastern regions persisted (Chart 5-7.B).
The Southeastern and West-Central regions had the highest
age-standardized DALY rates and proportional DALY during
the whole period analyzed.?*

A similar downward pattern was observed for the RHD
age-standardized YLL rates, which ranged from 84.9 (95%
Ul, 81.1 — 87.8) per 100 000 in 1990 to 36.1 (95% UI,
34.8 —37.8) per 100 000 in 2017, with a 57.4% (95% UI,
54.8 — 59.4) decrease.?%02%

The GBD 2017 estimates showed a significant correlation
between age-standardized DALY rates and SDI in 1990
(r*’=0.056, p=0.001) and in 2017 (r*=0.068, p=0.001).
In addition, there was a significant correlation between the
percent change in age-standardized DALY rates and SDI in
1990 (r*=0.03, p<0.008), although this was not observed
in 2017 (*=0.019, p=0.146) (Chart 5-8), suggesting that
the less socially developed areas in 1990 — bearing a higher
disease burden — had greater room for improvement
following social development over the decades.

Non-Rheumatic Valvular Heart Disease
* According to the GBD 2017, the age-standardized DALY

rate attributable to NRVD decreased slightly (8.0%) in
Brazil, from 42.8 (95% Ul, 36.6 — 45.8) per 100 000
in 1990 to 39.4 (95% Ul, 39.4 — 42.2) per 100 000 in
2017 (Table 5-4 and Chart 5-9.A). The discrete decrease
in rates observed in the period was similar for men and
women. Regarding specific diseases, rates decreased
more significantly for mitral degenerative valve disease,
-18.7% (95% UlI, -9.3 to -43.4), as compared to calcific
aortic valve disease and other valve diseases, although
the Uls were wide in this case. The trends observed for
YLLs were similar.200:209
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The relatively stable trend was similar in all Brazilian states,
and the age-standardized DALY rates remained higher for
the Southern and Southeastern regions during the whole
period, followed by the West-Central, Northern and
Northeastern regions (Chart 5-9.A).

Similarly to that observed for mortality, the stable age-
standardized DALY rates contrast with the increase of
crude rates [38.7% (95% Ul, 27.5 — 47.2)] in the period,
again suggesting that morbidity associated with NRVD is
shifting to the elderly, presumably following changes in the
population age composition.2*%210

The proportional DALY rates in Brazil increased, and, from
1990 to 2017, the Southern and Southeastern regions
accounted for the highest DALY proportions in the period,
according to the GBD estimates (Chart 5-9.B).20921

Still according to the GBD 2017 data, there were significant
correlations between the age-standardized DALY rates of
NRVD in general and SDI'in 1990 (r*=0.65, p=0.043), but
not in 2017 (r*=0.49, p=0.067). Percent changes in age-
standardized DALY rates (1990 — 2017) correlated with SDI
in 1990 (r’=0.32, p=0.003) and 2017 (r*=0.33, p=0.002).
For calcific aortic valve disease, significant correlations
were observed between DALY and SDI in 1990 (r*=0.67,
p=0.002) and 2017 (?=0.57, p=0.004) (Chart 5-10),
as well as between percent changes in DALY rates and
SDI in both years, suggesting the effect of socioeconomic
development also as a determinant of some types of NRVD.

For degenerative mitral valve disease and other NRVDs,
however, no correlations were observed between age-
standardized DALY rates — and their percent changes over
time — and SDI, except for the weak association between
DALY rates and SDI in 2017 (*=0.08, p=0.02), based on
the GBD estimates.

Complications and Associated Diseases

Arrhythmias associated with Valve Disease
e Atrial fibrillation is also a complicating factor for patients

with valvular heart disease, usually occurring in those
with more advanced natural history. It is more commonly
associated with mitral valve disease, especially mitral
stenosis. Atrial fibrillation was observed in 34% of a cohort
of 427 patients (mean age 50+16 years, 84% females)
with severe mitral stenosis, being more frequent in patients
who died during follow-up (27/41, 66%) as compared to
survivors (114/378, 30%), reinforcing its role as a prognosis
marker in heart valve disease.?'"

Atrial fibrillation can also develop in severe aortic valve
disease, especially in older and postoperative patients. In
a retrospective cohort of 348 patients, with a mean age of
76.8=4.6 years, postoperative AF was observed in 32.8%
(n = 114), but rates were higher in patients aged 80 years
and older (42.9% vs. 28.8% in patients aged 70-79 years,
p=0.017).212

In another retrospective assessment conducted in the

state of Pernambuco (Northeastern Brazil), involving 4971
consecutive patients after surgery for valvular heart disease,
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the incidence of AF was 31.2% and associated with age
>70 years (OR=6.82; 95% Cl, 3.34 - 14.10, p <0.001),
mitral valve disease (OR=3.18; 95% ClI, 1.83 - 5.20,
p<0.001), and no perioperative use of beta-blockers,
among other factors.?"?

* Valvular heart disease (17.5%) and arrhythmias (AF and
atrial flutter - 50.7%) were the main cardioembolic source
of stroke in a study involving 256 patients (60.2 + 6.9 years,
132 males) in the Southern region of Brazil.*'

Association between Valvular Heart Disease and Coronary
Artery Disease

* Due to the increased surgical risk of combined valve
procedures and coronary revascularization, it is essential to
recognize the prevalence of obstructive CAD in association
with valvular heart disease. Studies have shown a lower
prevalence of CAD in patients with RHD as compared
to those with NRVD, possibly as a reflection of the lower
median age of RHD patients and the higher prevalence of
coronary risk factors in individuals with NRVD.?'>

* Inastudy in Rio de Janeiro (Southeastern Brazil) including
1412 candidates for cardiac surgery of any indication, 294
cases with primary valvular heart disease of rheumatic and
non-rheumatic etiologies were selected. All patients were
aged =40 years and had coronary angiography performed.
The prevalence of CAD in RHD and NRVD patients was 4%
and 33.6% (p <0.0001), respectively. Characteristics and
risk factors, such as age, typical chest pain, hypertension,
diabetes mellitus, and dyslipidemia, were significantly
associated with obstructive CAD.?'®

* In another study in Brazil evaluating 712 patients with
valvular heart disease, mean age of 58=+13 years, the
incidence of obstructive CAD was 20%. However, in
younger patients (<50 years), the prevalence was much
lower (3.3%).?"” These data are similar to those observed
in another study that included 3736 patients (mean age of
43.7 years), in which the prevalence of obstructive CAD
combined with valvular heart disease was 3.42%.*'®

Healthcare Utilization and Cost
(Refer to Tables 1-6 through 1-9 and Charts 1-15 through
1-16)

* According to the SUS administrative database, the total
crude expenses (reimbursement) with hospital admissions
for the clinical treatment of valvular heart disease in Brazil
showed a significant 94% increase, from R$ 1 051 959 34,
in 2008, to R$ 2 043 358, in 2018, in an almost-linear
pattern. Adjusting and converting these values to
international dollars in 2018, the total costs for the public
health system were $ 1014 294, in 2008, and $ 1 007 587,
in 2018, for hospitalization due to valvar conditions.

e Similarly, unadjusted costs associated with valvular surgical/
interventional procedures (codes related to valve surgery,
percutaneous mitral commissurotomy, other types of
valvuloplasty) also increased from 2008 to 2018 (with a
decrease after correction for international dollar), from R$
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130588598 (2018 Int$ 125912 942) to R$ 180 735 108
(2018 Int$ 89 119 874), although with less magnitude as
compared to clinical admissions (94% vs. 38%).>"!

The number of surgical/interventional admissions related
to valve diseases did not grow much in Brazil from 2008
to 2018, ranging from 13 129 in 2008 to 14 294 in
2018. This is presumably associated with the growing
complexity and costs of interventions (markedly, devices
and prostheses) and denotes the economic burden posed
by the incorporation of new procedures and technologies,
but is also a marked effect of inflation on healthcare costs,
considering values adjusted to Int$. In this scenario, the
future incorporation of well-established therapies not yet
reimbursed by the SUS, such as TAVI, will contribute to
increase the economic burden, although expenses with
judicial demands may overcome ordinary costs.?'®

The total number of admissions in this period was
172 126, and most of them occurred in the Southeastern
region (41.2%), followed by the Northeastern (25.7%),
Southern (20.2%), West-Central (7.5%), and Northern
(5.4%) regions.?"

A dramatic drop was observed for some types of
procedures, despite their growing indications, such as the
percutaneous mitral commissurotomy. For this specific
procedure, the downward numbers may be associated
with the lagged reimbursement tables of SUS, limiting
the number of hospitals that perform this intervention.
The absolute number of open valve surgeries remained
stable in the period, from 12 201 (2008) to 12 088 (2018),
despite the growing number of cases of valvular heart
disease — especially NRVD - and the growing burden in
the elderly.20020"

In none of the periods, the increase in the number of
admissions paralleled the increasing expenses, suggesting
a progressive complexity —and, consequently, cost — of the
procedures to treat heart valve disease.?”’

From the SUS administrative database, valve procedures
associated with RHD sequelae cannot be differentiated
from those associated with other etiologies, since no
specific coding is available, and the reporting of ICD coding
is imprecise.?!

Interestingly, observational studies have reinforced that
RHD remain as the main etiology associated with cardiac
surgery in young people in Brazil, reaching up to 60% in a
study performed in the city of Salvador, Bahia (Northeastern
Brazil).' Moreover, at the Sao Paulo Heart Institute
(Southeastern region), the number of heart valve surgeries
associated with RHD has increased substantially over the
past 10 years, from around 400 surgeries/year in 1990 to
almost 600 after 2000.2" Between 2008 and 2015, there
were 26 054 hospital admissions due to ARF sequelae,
45% of which due to heart disease, leading to a possibly
underestimated total cost of US$ 3.5 million annually."*2!

Overall, valve diseases of rheumatic origin account for
about 90% of the cardiac surgeries in children and over
30% of the cardiac surgeries in adults, most of them in
young ages,?* also according to observational studies and
hospital-based registries. However, few epidemiological

studies have estimated the cause-specific burden of valve
diseases in Brazil.

Mitral Valve Disease

Based on SUS administrative data from 2001 to 2007 and
regarding mitral valve surgery, in a retrospective series
of 78 808 consecutive surgical patients, the mean age
was 50.0 years (35.9 - 62.5) and 40 106 were females
(50.9%). Again, RHD was the main etiology, accounting
for 53.7% of the total patients undergoing surgery, and
over 94% of the patients undergoing procedures due to
mitral stenosis. Mitral stenosis was the largest single surgical
indication, accounting for 38.9% of the total. Overall, valve
replacement was done in 69.1% of the surgeries. In-hospital
mortality was 7.6%.2%°

Surgical mortality was slightly higher in women than in
men (7.8% vs. 7.3%; p <0.001), and considerably higher
in people aged =80 years. On the other hand, the lowest
mortality was observed for those between 20 and 39.9
years (p <0.001). Patients with combined aortic and
mitral surgeries (reflecting rheumatic etiology) were the
youngest (median, 43.3 years). Surgery for aortic stenosis
was more common in older individuals (median, 58.0
years) (p <0.001). Valve repair had lower mortality (3.5%)
as compared to valve replacement (6.9%), multiple valve
repair and/or replacement (8.2%), and concomitant CABG
(14.6%) (p<0.001). Associated CABG occurred in 7147
patients (9.1% of the sample).2%°

Regarding percutaneous commissurotomy, studies in Brazil
have shown a much higher proportion of females (85%) —
coincident with the epidemiology of RHD and noticeably
mitral stenosis — and of young people (<40 years).??'22?

Aortic Valve Disease

A cohort of 724 consecutive patients, who underwent
cardiac surgery at the Sao Paulo Heart Institute, has
evidenced, similarly to other studies, a higher rate
of women (55%) and predominance of RHD (60%).
However, in that series, there was a great proportion of
aortic valve disease (396 cases) as compared to mitral
valve disease (306 cases) and other series. Of the patients
with mitral valve disease, 39.9% had stenosis, 38.4%
regurgitation, and 21.7% mitral prosthesis dysfunction.
In patients undergoing aortic valve interventions, stenosis
was observed in 51.6%, regurgitation in 29.3%, and
prosthesis dysfunction in 19.1%. The study suggests an
increase in aortic valve disease as compared to mitral
valve disease in a tertiary hospital in the Southeastern
region of Brazil.?*

Another retrospective cohort study has been conducted
in the city of Porto Alegre (Southern Brazil), with 1065
patients (mean age, 61.4 = 11.8 years; 38% women).
Aortic valve replacement was done in 18.8% and mitral
valve replacement in 13.4%. Concomitant coronary
revascularization was performed in 60.3% of the sample,
and valve surgeries in 32.7%. Overall in-hospital mortality
was 7.8%, being lower for isolated CABG (5.9%),
intermediate for valve surgery (aortic and/or mitral and/or
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tricuspid = 8.6%), and higher for combined valvular and
CABG procedures (20.0%).%%

Transcatheter Aortic Valve Implantation in Brazil

e As in other countries, TAVI gained importance in Brazil
in the past 20 years. It is estimated that over 100 000
percutaneous aortic valve implantations have been
performed worldwide to date.?*>2°"8 The first TAVI
implantation in Brazil occurred in 2008. The Brazilian TAVI
registry has reported 418 TAVI performed in 18 centers
until 2014, and this number has grown exponentially
since then. Femoral access was the choice in 96.2% of
the procedures, and the prostheses used were CoreValve®
(86.1%) and Sapien XT® (13.9%). All-cause mortality of
this initial experience at 30 days and 1 year was 9.1% and
21.5%, respectively.??

* Data from the TAVI registry updated in 2017 revealed a
total of 819 patients under clinical follow-up, demonstrating
that the procedure has a low incidence of complications —
especially early hard clinical outcomes — and highlighting
rates of postprocedural renal failure around 18%.226227

* In another assessment performed in the city of Rio de
Janeiro, of 136 patients undergoing TAVI [median age, 83
(80-87) years; 51% males], perioperative mortality was
1.5%; 30-day mortality, 5.9%; in-hospital mortality, 8.1%;
and 1-year mortality, 15.5%.22

* Of 819 percutaneous aortic valves implanted until 2017,
135 patients (20.1%) required permanent pacemaker
implantation. These patients were older (82.5 vs. 81.1 years;
p=0.047), predominantly men (59.3% vs 45%; p=0.003),
and had previous right bundle-branch block (OR=6.19;
95% Cl, 3.56 - 10.75, p<0.001). The use of CoreValve®
prosthesis (OR=3.16; 95% Cl, 1.74 - 5.72, p<0.001) and
baseline transaortic gradient >50 mm Hg (OR=1.86; 95%
Cl, 1.08 - 3.20, p=0.025) were independent predictors of
permanent pacemaker implantation.??”

Future Research

* Despite the noticeable improvement in past decades, there
is still paucity of primary data about the epidemiology of
valvular heart disease in Brazil, and plenty of room for
future research. There are some administrative challenges
for data collection and the development of nationwide
registries associated with coding of hospital admissions and
procedures. Especially in the SUS, the current codes do not
allow discrimination of crucial variables, such as the valve
involved, type of valvular dysfunction, type of prosthesis,
and, especially, etiology and association with systemic
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diseases. Thus, refining the coding system or implementing
mandatory clinical and surgical reports — as previously done
for percutaneous coronary interventions — may be an initial
step to improve accuracy in data acquisition.

* As the country has some significant cohorts of patients

with valvular heart disease, mid- and long-term follow-
up of these samples should be warranted. Of note,
there are research initiatives that require incentives and
funding for their continuation, such as ongoing studies on
long-term prognosis of subclinical RHD in children and
adolescents, 2% genetic and immune determinants of
response to streptococcal infections leading to RHD,?**
clinical and procedural predictors of short- and long-term
events after percutaneous mitral commissurotomy,?'"-3
and a national TAVI registry.??®

Regarding echo screening for RHD, primary data suggest
that the strategy seems to be cost-effective in Brazil, 3" but
its application outside research and integration into health
systems need continuing investigative efforts — as for other
countries. An echocardiographic risk score to predict RHD
progression has been derived from a Brazilian cohort,?*2
but its broader validation in other settings is still pending.
In addition, continuing efforts have been directed to the
development of vaccines for streptococcal infections,?*
and collaborative studies on their efficacy and clinical
application to reduce RHD burden should be warranted.
In the opposite spectrum of valvular heart disease, the
incorporation of TAVI in the Brazilian SUS seems to be
close,?? and the evaluation of its actual clinical, budgetary
and social impact on public healthcare outcomes will
require extensive research.

Finally, other promising strategies to provide early diagnosis
and prioritization of referrals in low-resourced areas
should be further investigated in Brazil. As an example,
the availability of imaging modalities for the management
of valvular heart disease — markedly echocardiography — is
limited and unequally distributed in the country. In this
scenario, the implementation of tele-echocardiography,
with task-shifting of imaging acquisition to non-physicians
(still not allowed by Brazilian healthcare regulations outside
research) and remote reading, has been evaluated.?*
Despite its good overall diagnostic performance and
discrimination of patients at higher cardiovascular risk,***
the impact on clinical outcomes and the feasibility and
cost-effectiveness of the strategy are yet to be explored.
Similarly to that observed for other novel modalities such
as tele-ECG, AF screening,”* and remote consultations,
the incorporation of imaging innovations to improve access
to cardiovascular care in Brazil may require extensive
discussions, based on robust scientific evidence.



Oliveira et al.
Cardiovascular Statistics — Brazil 2020

Special Article

Table 5-1 - Age-standardized prevalence rates of valvular heart disease per 100 000, for both sexes and for males and females, in Brazil and
its Federative Units, 1990 and 2017, and percent change of rates.

Both sexes Female Male
Cause of death and
agegroup 1990 2017 Pe’?;;‘f/:'l}:’)"ge 1990 2017 Pe’?;;'f/fsla)“ge 1990 2017 Pe’?;;‘f/fﬂl"’)"ge
B.2.1- Rheumatic heart disease
Acre 703.8 (665.8;739.9) 729.7 (693.1;768.5) 3.7 (7.7-0.3)  775(730.9;820.8) 815.5(768.6;865.4) 5.2(11.2,0.2) 637.6 (602;673.8) 643.2 (608.9;683.8) 0.9 (6.3;-4.6)
Alagoas 716 (680.1;754.7) 7427 (704.3;784.6) 3.7(8.3;-0.2)  792.6(748;840.8) 831.5(783;883.6) 4.9(11.4,-09)  633.3(596;,671.4) 644.2 (604.8,683.5) 1.7 (8.5-4.2)
Amapa 717.6 (682.8;756.8)  738.1 (699;779.4) 29(7-12) 788 (746;835.3)  825.5(778.8;872.7) 4.8(10.6;-0.4) 647.3 (612.4,686.3) 649.1(611.5,689.5) 0.3 (6;-5.3)
Amazonas 725.7(690.9;766) 7454 (701.9;787.1) 2.7 (6.6;-1.4) 806.5(761.8;856.7) 837.9(785.6;893.9) 3.9(9.7;-2.3)  646.3 (609.2,688.4) 652.9 (614.4;690.3) 1(7.2-5.6)
Bahia 698.3 (664.2;,739.1) 726.2 (689.5;765.3)  4(7.7-0.1)  764.8(722.7,814.7) 809.5(763.4;859.3) 5.8 (11;0.6) 627.7 (589.6,669.6) 637.3 (602.1,676.4) 15(7.7;-4.5)
Brazil 7214 (688.7;,754.5)  743.2(709;778.6) 3(4.3;1.6) 797 (758.9;835.7) 832.2(793.3,871.2) 4.4(6.1,2.6) 6419 (611.4,672.8) 6489 (619;682.4) 1.1(2.8;-0.7)
Ceara 721.8 (682.3;759.9) 747.5(708.2;785.5) 3.6(7.4,0) 798.7 (753;847.5) 838 (787.6;887.3) 4.9(10.2;-1) 636.7 (596.7,676)  649.9 (611.1;688.1) 2.1(7.8-3.5)
Distrito Federal 727.1(689.8;767.7) 744.2(705.1;7812) 2.3(6.5-1.6) 802.3 (758.5;851.6) 831.2(783.8;881.5) 3.6 (9.6;-1.8)  643.2(607.9;683.5) 646.7 (609.8,685.7) 0.5(6.4;-5.4)
Espirito Santo 723.1(686.9;761.9) 743.5(705.8;783.6) 2.8(7.2-1.2) 802.6 (759.6;849.1) 834.1(785;885.2) 39(9.9-1.8) 642.2(602.5,682.4) 648.9 (611;692.3) 1(7.6;-4.8)
Goias 7122 (676.2;,749.8) 731.3(695.6;769.8) 2.7 (6.3-1.3)  785(744.4,829.9) 818.3(772.2;869.3) 4.2(10.6;-1.6) 640.6 (605.3;678.1) 641.7 (605.2;680.2) 0.2 (6;-5.5)
Maranhéo 697.8 (662.7,735.1) 723.3(686.3;761.1)  3.7(8.2,0.2)  763.4(720.7;810.6) 808.1(761.7;855.2) 59(13,0.7) 629.9 (594.6;666.9) 634.3 (598.3;671.6) 0.7 (6.9;-5.1)
Mato Grosso 718.2(679.8;759.1) 741.6(703.4;,783)  3.3(7.8-1.2) 803.2(754.4;856.1) 835.7 (789.3;887) 4(10.1;-2.3) 642.9 (604,683.2) 650.5 (613.5;691.9) 1.2(7.8;-4.9)
Mato Grosso do Sul ~ 721.6 (682.2,762.9)  743.9 (707;786.6) 3.1(7.1;-1)  801.8(755.3;852.3) 836.1(787.1;887.1) 4.3(10.1-1.4) 644.1(604.1,685.3) 649.6 (613.7,693) 0.9(7.1;-5.4)
Minas Gerais 7244 (685;763.2)  746.6 (707;789.2)  3.1(7.3;-0.8) 801.8(752.5;848.6) 838 (791,889.4) 45(10.1;-0.9)  643.6 (607;,682.9) 651.3 (611.4,692.4) 1.2(7.5;-5.5)
Para 697.5 (659.7;733.9) 725.6 (687.9;766.2) 4(7.8,0.4) 764.8 (718.8;811.3) 812.4 (764.3;861.1)  6.2(13.1,0.3) 632 (596.3;670.2)  638.8 (601.1;676.1) 1.1(6.7;-4.3)
Paraiba 722.5(685.6;764.3) 745.9 (708;784.5)  3.2(7.7-0.7)  798.1(752.6;848.6) 835.4(788.5;885.1) 4.7 (11.6;-0.4) 637.5(601.1,676.8) 648.6 (608.5;687.3) 1.7(7.7;-3.9)
Parana 726.1(688.1;,765.9) 749 (710.7;789) 3.2(7.1-0.8) 8052 (761.2;853.1) 839.6(789.9;892.7) 4.3(10.3;-1.9) 645.8 (608.5,686.5) 653.7 (616.8,695.5) 1.2(7;-4.8)
Pernambuco 698 (662.3;735)  725.4 (688.9;764.7)  3.9(8.4,0.2)  765.2(722.9;809.1) 807.6 (762;853.5) 5.6 (11.7;0) 622.3 (583.7;,661.9) 634.3 (597.7,673.3) 1.9(7.9;-3.3)
Piaui 695.7 (660.7;733) 7289 (691.5;769.8)  4.8(9.2,0.6)  760.9 (719.6;805.7) 812.4(765.2;862.7) 6.8 (13.6,0.6)  625.6 (591.2;663.8) 639.7 (605.1;678.2) 2.3(8.4;-3.5)
Rio de Janeiro 724 (687.3;761.5)  744.2(706;786.6)  2.8(6.7-1.2) 798.6 (752.6;845.5) 832.1(784.7,881)  4.2(10.3;-2.1) 641 (605.8,678.1) 647.6 (609.7;690.4) 1(7.3;-5.1)
Rio Grande do Norte  728.2 (691.7,770.1)  748.7 (710;789.2) 28(7-1.5)  807.1(762.2;859.6) 840.3(789.7;889.8) 4.1(10.7;-2.5)  641.6 (603;682.9) 650.7 (611.7;691.2) 1.4(7.9:-4.9)
Rio Grande do Sul 736 (696.2;,776.3)  751.4(711.4;791)  2.1(6.2-2.1)  814.7(768.3;865.5) 842.7(791.8;893.9) 3.4 (10.5-2.6) 652.1 (609.9;690.5) 654.9 (615.9;693.4) 0.4 (6.3;-5.9)
Rondénia 715.4 (677.7,753.8) 739.2(700.9;778.6) 3.3(7.5--0.1) 801.5(755.8;853.8) 833 (785.4;884.3) 39(10.5-2)  640.7 (601.2,677.1) 647.5(608.9;685.7) 1.1(6.9;-4.3)
Roraima 708.8 (672.4;748.4) 737.8(697.7;780.1) 4.1(8.6,0) 798.3(751.2;847.9) 8314 (782.3;881.2)  4.1(11;-2.3)  641.5(604.8,680.2) 648.6 (610.6;689.5) 1.1(7.1-44)
Santa Catarina 738 (700.8;775.2)  756.4 (714.4;799.4) 25(6.3-0.9) 819.4(771.8;869.5) 849.2(797.9;900.5) 3.6 (9.8;-1.9) 655.2 (616;694.9)  661.3 (623.1;,702.9) 0.9(7.2;-4.3)
Séo Paulo 733.8(694.9;775.3) 753.5(713;794.1)  2.7(6.6;-1.4) 813.1(765.5;864.3) 844.5(793.5:897.4)  3.9(9.9;-1.9) 650.5 (611.9;690)  656.5 (615.6;697.4) 0.9 (7.4;-5)
Sergipe 709.6 (673;747.4) 733.5(695.4;772.8) 3.4(7.9-12) 776.6(733.6;822) 816(769.1,870.3)  5.1(11.1-0.7)  636.9 (599.1,673.6) 642.7 (606.2;680.8) 0.9(7.8-5.4)
Tocantins 694.9 (660.5;733.7) 726.2 (688.6;767.1) 4.5(8.4,0.7)  763.1(720.4;810.2) 813.3(767.8;861.3) 6.6 (12.5;1.4) 631.9 (596.2;668.5) 640.4 (600.7;679.6) 1.4 (6.8;-3.8)
B.2.5 - Non-rheumatic valvular heart disease
Acre 205.7 (195216.6) 224.6 (212.8:236.5) 9.2 (15.3;35) 204.6(191.3218.3) 2221 (207.8:236) 8.6 (17.7:0.3)  206.4 (192.7:219.8) 227.3 (212.2,242.4)  10.2 (18.6;2.2)
Alagoas 196.1(185.1,207.4) 217.3(205.8;228.9) 10.8(17.5/4.6)  196.3 (183;210.4)  215(200.9;228.9) 9.5(18.8;1.4)  196.1(181.9;211.2) 220.6 (205.6;236.6)  12.5(22.1;3.6)
Amapa 215 (204.2;227) 232(218.9;2438)  7.9(13.922) 213.9(200.3;228.3) 228.1(213.2;242.2) 6.7 (15.1;-1.6)  216.6(202.3;232)  236.6 (220.5;252.2) 9.3 (18.6;1)
Amazonas 212.8(201.5;223.1) 231.9 (219.4;244.2) 9(15.1;3) 210.1(196.7,223.6) 227.8 (212.6;242.9) 8.4 (17.1;0.2)  215.8(201.1,229.7) 236.5(219.9;252.6) 9.6 (18.2;1.5)
Bahia 203.9(192.4;214.8)  221.9(210;234.1)  8.9(15.5:2.6) 2024 (187.9;216.5) 219(204.8;234.2)  8.2(17.9;-0.8)  205.7 (191.5;219.8) 226 (211;241.8) 9.9 (18.8;1.7)
Brazil 216.2(207.9;224.6) 2339 (224.6;243.2) 8.2(10.5:6.2) 214.2(205.6;222.8) 231 (221.7;240.5) 7.8(10.8,5.1)  218.7 (209.3;228.2) 238.1(227.4;249.1) 8.9(12.1,5.8)
Ceara 199.9 (188.5;211.5) 220.7 (208.5;232.9) 10.4 (17.2,4.2) 200 (187;213.9) 219.1(205;233.9) 9.5(19.2,1.3)  199.9(184.7;215.4) 223.3(207.3;237.7)  11.7(21.3;2.9)
Distrito Federal 240.9 (227.1;253.5) 258.6 (245.2,271.6) 7.3 (13.1;1.7)  237.1(221.3;252.1) 254.1(237.7;270.7) 7.2(15.7;-0.9)  245.8 (228.3;263.5) 265.5 (248;282.5) 8(16.6;0.2)
Espirito Santo 220.3(209.2,233)  236.8 (225.2;250)  7.5(13.5;1.8) 218(204.7,233)  233.5(218.6;248.8)  7.1(16.2-1.2)  222.9(209.1;238.9) 241.2(225.8;257.4) 8.2(16.8,0)
Goias 212.7(201.9;224.4)  229.7 (217 .4;242) 8(14.4;22)  212.7(197.9;227.3) 227.2(212.7;241.9) 6.8(15.8-1.3)  212.6 (198.6;227.5) 232.8 (216.2;248.7) 9.5(18.5;1.1)
Maranhéo 195.1 (184.6;205.8) 214.5(202.2;227.9) 9.9(16.4;3.9) 1949 (182.5,208.7) 211.6 (197;225.9) 8.6(17.4,0.3) 195.7 (181.7;209)  218.1(203.1;233.7)  11.4(21.2;2.3)
Mato Grosso 214.7 (203.5;226)  233.1 (220.6;245.6) 8.6 (15.4;2.5) 212.6(198.1;226.8)  229.7 (215;245) 8.1(17.4-04) 216.3(202.2;231.3) 236.5 (220.9;252.5) 9.3(18.2,1.2)
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Mato Grosso do Sul  216.7 (204.9;228.2)  233.5(220.7;246) 7.8 (14.1,1.8) 214 (199.5;227.8) 2297 (214.8;244.4)  7.4(16.6;-0.6) 219.1(203.9;233.4) 238 (222.4;255.5) 8.6(17.5,0.1)
Minas Gerais 214.7 (203.5;:226.9) 232 (220.1;244.2) 8(14.2;2.1) 212.3(199.1;227)  228.8(214.3;2432) 7.8(16.3;-0.6) 217.9(203.8;233.2) 236.2(220.7;253.4) 84 (17,0.1)
Para 201.6(191;213)  221.3(209.1;233.7)  9.8(16;3.7)  200.7 (187.3;215.1) 218(202.3;232.6)  8.7(17.9,04)  202.9(189.7,217.7) 225 (210.3;240.2) 10.9 (19.4;2.5)
Paraiba 1994 (188.2,210.9) 219.5(207.7;231.3)  10.1(16.1,4)  197.7(183.8;211.4) 217.2(203.3;232) ~ 9.8(19.2;1.6)  201.2(186.2;216.6) 222.9 (207;238.5) 10.8 (19.7;2.8)
Parana 223.8(211.7,236.2)  239.7 (228;253) 7.1(13.1;1.3) 2207 (207.1;235.2)  236.4(222;251.8) 7.1 (16.1;-0.8)  227.1(212.7,243) 244.1(228.7,2612)  7.5(15.9,-0.7)
Pernambuco 2042 (193.4;215.1)  223(209.8;235.2)  9.2(15.532) 203.7 (190.6;217.2) 221.1(206.2,236.5) 85(17.1,0.3)  205(191.8;220.3) 226.3(210.5;241.5)  10.4 (20.1;2.5)
Piaui 197.2(186.5,208)  215.7 (204.1;228) 9.4 (16;3) 196.4 (183.2,208.8) 213.2(199.2;227.8)  8.5(16.9,04)  198.3(184;212.8) 219 (204.6;235.2) 105 (20.3;1.6)
Rio de Janeiro 220.5(209.3;232.1) 238.3(224.6;250.7)  8.1(14.4;2) 219(204.4,233.4)  235.5(219.4,2504) 7.5(16.6;-1.2)  223.5(209.1;239)  243.1(227.6;261) 8.8(17.2,0.8)
Rio Grande do Norte  203.5(193;214.7)  223.7(211.6;235.9) 9.9 (16.1;3.6) 202.9 (188.7;216.4) 221.3(206;235.7)  9.1(18.1,0.7)  204.2(190.3;218.4) 227.3(212.4;2435)  11.3(20.2;3.2)
Rio Grande do Sul  227.5(215.2;239.3) 241.9(229.2;254.8) 6.3 (12.6,0.6) 224.4(208.7;239.5) 237.8 (223;253.3) 6(14.5;-2) 232.2(216.5;247.3) 247.8(231.7,265.4) 6.7 (15.7;-0.9)
Rondénia 209.2(197.9;220.7)  227.1(215;239.8) 8.6 (15.4;26)  205(190.9;219)  223.9(208.6;239.1)  9.2(18.7,0.9)  212.3(197.7,226.5) 230.2 (214.3;246.5) 8.4 (17.7,0.1)
Roraima 212(200;223.9)  229.5(217,242.8) 8.3 (14.4;24) 212.3(198.8;227.8) 226.9 (211.8;2426) 6.9(15.5,-1.2) 211.9(197.6;226.9) 231.9(216.3;247.8) 9.4 (18.6;1.3)
Santa Catarina 228.3(215.6;240.1) 242.5(229.2,256.5) 6.2 (11.8;0.5) 225.6(210.8;239.8) 238.7 (223.3;255.3) 5.8 (14.4;-1.9) 231.7(216.6;248.1) 247.8(230.8;264.6) 6.9 (15.7;-1.1)
Sao Paulo 229.8(217.3241.6) 244.9(232.6;258.6) 6.6 (12.6;1.1)  226.1(211;239.7) 241.7(225.7;257.7)  6.9(15.2-0.9)  234.9(219.1;251.4) 250 (232.9;267.1) 6.4 (15.1;-1.3)
Sergipe 201.1(190.2;212.8) 223.1(210.6;235.4) 11 (17.7,5)  201.1(187.9;215.2) 220.7 (205.4;235.6) 9.7 (18.3;1.2)  201.2(187.4;215.7) 226.7 (211.9;242.3) 12,6 (21.7;3.9)
Tocantins 206.2 (194.6;217)  223.1(210.7;236)  8.2(14.6;2)  204.3(190.8;218.4) 219.4(203.7;234.3) 7.4 (16.5-1.2)  207.8(193.3;221.3) 226.6 (210.1;242.4) 9(17.8,1.2)
B.2.5.1 - Non-rheumatic calcific aortic valve disease

Acre 49.8 (44.5;55.8) 61.3(54.1,68.9)  23.1(31.2;16) 40.7 (36:45.6) 51.9(455,58.4)  27.5(38.3;18.7)  57.6(51.3,64.6) 71.1(62.4,80.2) 234 (34.1;,14)
Alagoas 43.4 (38.7;49.1) 58.1(51;66.2) 34 (42526.3)  36.7(32.4;,41.7) 50 (44.1;57.1) 36.2 (46.5,26.7) 50.9 (45;57.6) 68.2 (59.6,77.9) 34 (46.2,23.8)
Amapa 54.6 (48.7,61.6) 65.6(58.2,74.2)  20(27.4;13.1)  45.3(40.3;51.1) 547 (48.1,61.5)  20.7(30.6;122)  64.6 (57.1;72.7) 77.6 (68.8,87.9) 20.2 (30.1;11.4)
Amazonas 51.3 (45.9;58) 639(56.7,72)  245(32.1;17.2)  41(36.3;46.4) 53.1(46.560.3)  29.4(39.9;20.2) 62 (55.2,70.2) 75.4 (66.5;85.8) 21.7 (31.1,12.9)
Bahia 48.3 (43.1,54.2) 59 (52.4,67) 224(30.1;15.3)  40.4 (35.8,45.5) 50.1(43.8,57) 24.2 (35;16) 57.3(50.9,65.1) 70 (61.5,79.3) 22.2(31.7,13.3)
Brazil 53.5 (48.1;59.9) 64.4(57.2,72.5)  20.4(25.4;16)  44.2(39.8;49.6) 54.9 (48.7,62) 24.2(29.7,19.1) 64.3 (57.5,72) 76.2 (67.3;85.6) 18.5(24.2;13.7)
Ceara 46 (40.9;52.2) 59.6 (52.5;67.7)  29.4(37;22.2)  38.7(33.9;44.3) 51 (44.8;58) 31.6 (40.6;22.4) 54.3 (47.8,62) 70.2 (61;80.2) 29.3(39.1;19.6)
Distrito Federal 63.1(56.5,70.5) 733(64.7,82.1)  16.2(23.59.5) 51.3 (45.7;58) 62.5 (55;70.6) 21.8(32,12.6) 774 (68.7,87.1) 88.2 (77.6,99.8) 13.9 (22.55.8)
Espirito Santo 55.5 (49.5,61.9) 64.9 (57.573.3)  17.1(23.9;10.8)  45.5(40.4;51.3) 55 (48.4;62.4) 20.7(29.8;12.5)  66.3 (58.9;74.6) 76.9 (67.6;86.9) 16 (24.5;7.8)
Goias 52.9 (46.9,59.3) 62.4 (5570.1)  18.1(25.3;11.4)  44.8(39.7,50.6) 52.9(46.6,59.4)  18.2(27.4,10.7)  60.5(53.5;67.8) 73.1(64.3;83) 20.8 (30.4;11.5)
Maranhio 43.9 (38.9,49.6) 57(50.1,64.9)  29.9(37.222.8)  36.9(32.3;42.1) 48.5(42555.5)  31.3(41.2,22.2)  51.8(45.9;58.7) 66.8 (58.8,76.5) 29(38.5;19.4)
Mato Grosso 52.4 (46.7,58.7) 64.1(56.6,72.4) 224 (30;15.2)  41.8(37.4,47.1) 53.8 (47.6,61) 28.6(38.8,19.9)  61.3(54.3;68.9) 74.3 (65.2,84.3) 21.2(31.3;11.9)
Mato Grosso do Sul 55.3 (49.5,62) 65.6(58.3;74.3)  18.7(26.3;11.8)  45.4(40.4,51.1) 55.4 (48.6,62.5) 219 (31;13.7) 64.5(57.2,72.6) 77 (67.9,87.4) 19.4 (29.9,9.9)
Minas Gerais 51.9 (46.5,58.3) 63.1(55.9;71.4)  21.6(29.2,14.7) 427 (38.1,48.1) 53.5 (47.2,60.6) 254 (34.1;18) 62.7 (55.9;70.9) 74.7 (65.7,84.8) 19 (28.9;9.5)
Para 46.9 (41.7,53) 60(53.2,674)  27.8(35.1;20.3)  38.8(34.1,44) 50.2 (43.9,57.3)  29.4(39.6;20.8)  55.7 (49.5,63.2) 70.4 (62;79.3) 26.4 (35.8;16.2)
Paraiba 46.3 (40.4;52.6) 58.8(51.8,66.9)  26.9(33.9;21)  38.2(33.8;43.5) 50.2(43.8;57.5)  31.2(41.8;21.7)  55.5(47.5;63.8) 69.8 (60.8;79.5) 25.7 (36.4,16.8)
Parana 58.8 (52.7,66.1) 67.9(59.9;76.5)  15.5(23.5:8.6)  48.4 (42.9;54.4) 57.7(50.5:65.4)  19.4(28.9;10.9)  69.6 (62.3;78.2) 80.1(70.3;90.4) 15.1(25.8,6.7)
Pernambuco 47 (41.9;53.1) 60.2 (53;68) 28.2(35.5;20.8)  39.2(34.7;44.1) 51.9(45.4,58.5)  32.2(42.2;22.9)  56.5(50.1;63.9) 71.4 (62.5;80.8) 26.5(36.8,16.7)
Piaui 45.8 (40.5;51.5) 57.8 (51,66) 26.2(34.8;18.5)  38.1(33.2:43.4) 49.1 (43;56.1) 289(38.8,20.1)  54.5(48.4,61.4) 68.2 (59.9;78) 25.1(36.2,15.5)
Rio de Janeiro 53.1 (47.6;59.6) 64.6(57.1;,729)  21.6(29;14.8)  44.3(39.549.6) 55.5(48.9,62.9) 254 (34.9;16.2)  65.2(57.8;73.7) 77.1(67.7,87.3) 18.2(29;8.7)
Rio Grande do Norte ~ 47.8 (42.7;53.9) 61.4(54.2,69.4) 28.3(35.921.6)  39.6 (35.1;45) 52.3 (45.9;59.4) 31.9 (42.5;23) 57 (50.5;64.3) 72.8(64.1,82.2) 27.7(36.8;18.8)
Rio Grande do Sul 60.4 (54;67.4) 68.6(60.3;77.2)  135(214,6.7)  50.2(44.6;56.4) 58.5(51.3;66.5) 16.6 (26.8;7.5)  73.6(65.3;82.2) 81.6 (71.7,92.5) 10.8 (20.8;2.1)
Rondénia 51.4 (45.7,57.8) 62.6(55.570.1)  21.9(29.6;14.9) 40 (35.4;45.4) 52.2 (45.7;59) 30.4(40.4,20.9)  60.4 (53.7,67.8) 72.8 (64.3;81.9) 20.4 (30.1;11.2)
Roraima 53.5 (47.5;59.9) 63.7(56.3;,71.7)  19.1(26.6;12.4)  45.4(40.2;51.2) 544 (47.7,61.5)  19.7(29.3;10.8)  59.7 (52.8,67.2) 72.3(63.9;81.6) 21.2(30.9;12.1)
Santa Catarina 61.1(54.5;68.6) 69 (60.8;77.5) 13.1(20.6;6.4)  50.9 (44.9,57.7) 58.8(51.3,66.5)  15.5(26.3;6.6)  72.7 (64.4;82.2) 81.5(71.7,92) 12.2 (21.6;4.5)
Sao Paulo 60.2 (53.8;67.5) 68.8(60.9;77.4)  14.3(22.1;7.9)  49.1(43.6;55.2) 58.7 (51.8,66.3) 19.7 (28.7;11) 73.7 (65;83.2) 82 (72.5,92.5) 11.2(20.4;3.3)
Sergipe 44.7 (39.3;50.9) 59.2(52.1,67.4)  32.5(40;25.8) 37.5(32.7,43) 50.6 (44.6,58.2)  34.8(45.1;26.2)  53.1(46.5;60.8) 70.1(61.2,80.1) 32 (42.5,23.5)
Tocantins 49.8 (44.3;56) 61.4(54.7,69.2) 23.3(30.7;16.4)  40.6 (35.6;46.1) 51.2 (45.4;,57.8) 26.2 (36.3;18) 58.2 (51.7,65.8) 71.2 (62.5;80.6) 22.2(31.6,13.3)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation.?®®
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Table 5-2 - Death and DALY rates per 100 000 and percent change of rates, by age and cause of death, in Brazil, 1990 and 2017.

Cause of death

Percent change

Percent change

and age group 1990 2017 (95% UI) 1990 2017 (95% UI)
Death (age-standardized) DALY (age-standardized)
B.2.1- Rheumatic heart disease
15-49 years 14 (1.3;1.4) 0.6 (0.6;0.6) -56.5 (-59.3;-52.9) 121.8 (104.9;143.4) (62.1?1.31 4 -34.9 (-41.7;-28.1)
50-69 years 4.8 (4.6,5) 26(2528) -45.1(-48.2;-41.2) 179.7 (164.5;198.4) ( 1021.613;71.(536.9) -34.6 (-39;-30.1)
5-14 years 0.7 (0.6;0.8) 0.2(0.2,0.2) -69.8 (-72.4;-65.6) 71.3(61.1;80.6) 34.7 (28;43.5) -51.4 (-58;-43.6)
70+ years NA(MALT)  75(7278)  -33.9(37.1:30.3) 174.2 (165.3;184.2) ' 05113;31'23.7) 347 (:38.4:31.1)
Age-standardized 2.4 (2.3;2.5) 12(1.1:1.2) -50.3 (-52.4;-47.5) 118.9 (106.1;134.7) 71.2 (59,87.2) -40.1 (-45.4;-34.6)
All ages 1.8(1.7,1.8) 1.3(1.2,1.3) -28.5(-31.7;-24.3) 109.3 (97;124.6) 76.5 (63.3;93.7) -30 (-36.3;-23.9)
Under 5 0.6 (0.5,0.8) 0.1(0.1,0.1) -82.5 (-87.9;-74.4) 52.8 (40.6;68.7) 11(9.3;13.1) -79.1(-85.3;-70.4)
B.2.5- Non-rheumatic valvular heart disease
15-49 years 0.5(0.4;0.5) 0.4 (0.4,0.5) -23.5(-30;1.2) 27 (21.7,28.8) 20 (18.5;24.3) -26.1(-32.2;-1.6)
50-69 years 35(2.93.7) 3.3(2.6;34) 6.9 (-14.5;-1.6) 104.1(86.8;111.4) 94.9 (78.6,101.4) -8.9(-15.4;-3.8)
70+ years 131 (11.7,15.1)  19(14;20.2) 456 (10;57.1) 201 (179.1;230.6) 254.6 (194.7,280) 26.7 (1.3;35.5)
Age-standardized 1.7 (1.5;1.9) 1.8(1.4,1.9) 7.1 (-9.1;13) 42.9 (36.6;45.8) 39.4(33.2,42.2) -8 (-15.6;-4)
All ages 1(0.9;1.1) 1.9 (152 87.5(63.5,96.9) 30.5(25.9;32.5) 42.3(35.8;45.3) 38.8(27.547.2)
B.2.5.1- Non-rheumatic calcific aortic valve disease
15-49 years 0.3(0.2,0.3) 0.2 (0.2,0.3) -18.6 (-30.8;37.4) 14.3(9.8;15.8) 11.3(10.2;15.3) -21.2(-32.9;33.7)
50-69 years 2.2(1.6;24) 2.1(1.9;2.5) -4.1(-14.1;25.2) 64.6 (47.3;70.3) 60.6 (54.6;71.2) 6.2 (-16;23.2)
70+ years 9.1(7.5:9.9) 14.4 (11.1;15.6) 57.4 (35.7,73.3) 1273 (102.9;138.2) ( 1361;;31'287) 36.6 (22.9,52.4)
Age-standardized  1.1(091.2) 13(1.1,1.4) 163 (9.6:34) 254(19.1274)  25.1(22.1287) 12(9.1;24.2)
All ages 06 (0.50.7) 13(1.1,15) 108.3 (94.8;146.2) 177 (1319.2) 26,9 (23.9;31) 51.5(38.3:94.9)
B.2.5.2- Non-rheumatic degenerative mitral valve disease
15-49 years 0.2(0.2;,0.3) 0.2(0.1,0.2) -31.4 (-49.9;-22.8) 11.8 (9.8;14.5) 7.8(5.6;8.7) -33.9(-51.3;-25.7)
50-69 years 1.2(1;1.6) 1(0.6;1.2) -12.7 (-47.4;3) 37.6 (32.6;49.1) 32.4(19.6;36.8) -14 (-44;-0.2)
70+ years 3.7(3.3;5.3) 43(22552) 17.7 (-42.1;39.2) 70.5 (57.7:92.6) 77.4(50.2;94.7) 9.8 (-31.8;24.3)
Age-standardized 0.5(0.5,0.7) 0.5(0.3;0.5) -10.8 (-47.6;2.4) 16.4 (14.4;20.8) 13.4 (8.8;15.2) -18.7 (-43.4;-9.3)
All ages 0.3(0.3;0.5) 0.5(0.3;0.6) 50.1(-9.7;71.8) 12 (10.4;15.1) 14.4 (9.5;16.4) 20.3 (-15.9;35.4)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation .%

Arq Bras Cardiol. 2020; [online].ahead print, PP.0-0

94



95

Oliveira et al.

Cardiovascular Statistics — Brazil 2020

Special Article

Table 5-3 - Number of deaths, age-standardized mortality rate (per 100 000), and percent change of rates, by cardiovascular groups of causes

of death, in Brazil and its Federative Units, 1990 and 2017.

Cause of death and 1990 2017 Percent change
Location Number (95% UI) Rate (95% Ul) Nurmber (95% UI) Rate (95% UI) (95% Ul)
B.2.1- Rheumatic heart disease

Acre 6.8 (63.7.3) 26 (2528) 96 (88,104) 14(13,15) 462 (-518,-40.2)
Alagoas 43.8 (37.3;51.6) 2.2(1.9;2.5) 37.5(34.9,40.2) 1.1(1.1,1.2) -47.3 (-54.4;-36.5)
Amapa 2.7(2.52.9) 1.8(1.7,2) 6.6 (6;7.3) 1.1(1;1.3) -37.3 (-44.6;-29.1)
Amazonas 18.3(16.9;19.7) 15(1.4,1.6) 26 (23.7;28.2) 0.8(0.8;0.9) -44.7 (-49.7;-39)
Bahia 171.9 (155.9;186.2) 1.8(1.6;1.9) 172 (159.2;185.3) 1.1(11.2) -40.3 (-46;-33.1)
Brazil 2647.8 (2549.9;2727.7) 2.4(2.3;2.5) 2682.3 (2584.5;2796.7) 12(1.1,1.2) -50.3 (-52.4;-47.5)
Ceara 62.6 (51.4;72) 12(1;1.3) 64.6 (60.2;69.2) 0.7 (0.6;0.7) -44.3 (-51.3;-33.7)
Distrito Federal 33.4(31.2;35.8) 3.7 (3.5:4) 38.9(35.8;42.7) 1.6(1.5,1.8) -56.8 (-61;-52.4)
Espirito Santo 40.3 (38.1;42.6) 2.2(2.1;2.4) 46.8 (43.4;50.8) 1.1(11.2) -50.6 (-54.7;-45.8)
Goias 74.6 (69.8;79.9) 2.8(2.6;3) 100.8 (93.9;108.4) 1.5(1.4,1.6) -46.8 (-51.2;-42)
Maranhéo 100.4 (80.9;123.3) 2.3(2;2.8) 59.8 (55.6;64.6) 0.9(0.8;0.9) -62.6 (-68.9;-55.4)
Mato Grosso 23.9(22.1;26) 19(1.8;2.1) 32.3(30;34.9) 1(0.9;1.1) -47.7 (-52.6;-42)
Mato Grosso do Sul 25 (22;27.3) 2.1(2;2.3) 33.3(30.8;36.2) 12(1.1,1.3) -44.7 (-50;-38.8)
Minas Gerais 331.2(311.9;350.1) 2.8(2.6;2.9) 343 (321;367.1) 1.4(1.3,1.5) -50.6 (-54.5;-46.2)
Pari 52.4 (47557.1) 17(16,18) 703 (65.5:75.3) 1(091) 435 (48.8;37.2)
Paraiba 61.5(53.4,70.2) 2.2(2;25) 49.1 (44.5;53.8) 1.1(11.2) -51.8 (-58.3;-43.7)
Parana 186.5 (177.8;196) 3.3(3.1;34) 206.6 (193;221.9) 1.6(1.5,1.8) -49.5 (-53.4;-45.3)
Pernambuco 113.9 (105.4;122.5) 2(1.8;2.1) 132.3 (122.1;143.1) 13(1.214) -33.3(-38.9;-26.3)
Piaui 26.2(19.9;31.3) 13(1.1;1.5) 25.1(23.3;27.1) 0.7 (0.6;0.7) -47.5 (-55.3;-34.8)
Rio de Janeiro 242.4 (230.8;253.8) 2.2(2.1;2.3) 230.3 (215.4;247) 1.1(11.2) -49.2 (-53;-44.7)
Rio Grande do Norte 31.9(28.4;35.1) 1.6 (1.5;1.8) 44.1(40.4:48.1) 12 (1.1,1.3) -28.4 (-37.4;-16.5)
Rio Grande do Sul 136.7 (129.5;143.6) 1.9(1.8;2) 128.1 (118.5;137.7) 0.9(0.8;1) -52.3 (-56.1;-48.1)
Ronddnia 14.5(13.3;15.8) 24(2.2;2.6) 18.6 (16.5;21) 12(1.1,14) -49.5 (-56.3;-41.7)
Roraima 1.8(1.6;2) 1.8(1.7,2) 35(34) 0.9 (0.8;1.1) -49.1 (-56.6;-39.5)
Santa Catarina 72.3 (68.4;76) 2.4(2.3;2.6) 86.2(79.9;92.9) 12(1.1,1.2) -52.9 (-56.6;-48.6)
Sio Paulo 735.7 (704.1;764.8) 3.1(33.2) 671.8 (632;718.7) 1.3(1.2,14) -57.8 (-60.6;-54.7)
Sergipe 24.3(22.2;26.6) 2.1(2;2.3) 28.2 (26.2;30.6) 1.3(1.2,14) -41.2 (-46.6;-34.5)
Tocantins 12.6 (8.5;15.5) 2.3(1.8;2.7) 16.9 (15.3;18.6) 1.1(11.3) -49.7 (-57.7;-37.2)
B.2.5- Non-rheumatic valvular heart disease

Acre 24(2228) 14(13,17) 86 (7.395) 15(13,1.7) 63 (-18.1:22)
Alagoas 14.4 (12.8;19) 1.1(0.9;1.4) 42.3(37.9;50.9) 14 (1.21.7) 31.4 (8.4;,50.9)
Amapa 1.9(1.3;2.1) 1.9(1.4;2.1) 9.8 (6.4;10.9) 2.1(1.4;24) 10.7 (-13.2;24.9)
Amazonas 11.9(10.2;13.6) 15(1.3;,1.7) 40.5 (33.5;44.9) 15(1.3,1.7) 5.5(-12.3;18.3)
Bahia 96.1(85.1;116.3) 14(1.21.7) 197.5 (179.7,255.7) 1.2(1.1;1.6) -9(-19.7;14.4)
Brazil 1495.1 (1284.4,1620.4) 1.7 (1.5;1.9) 3974.4 (3116.8;4165.1) 1.8(1.4,1.9) 7.1(9.1,13)
Ceara 33.7 (26;60.7) 0.8 (0.6;1.5) 106.6 (96.7;136.7) 1.1(1;1.4) 33.1(-13.6;68.6)
Distrito Federal 13.4(10.3;14.5) 2.3(1.8;2.5) 41.6 (36.3:47.7) 2.1(1.9;2.5) 6.6 (-18.4;16.3)
Espirito Santo 30.9(20.9;33.9) 24 (1.7;2.6) 86.1(59.1;95.1) 2.1(1.4;2.4) -10.9 (-19.2;-2.6)
Goias 31.4(26.2;34.1) 1.7 (1.4,1.9) 97.3 (83.6;106.9) 15(1.3,1.7) -9.9 (-17;-0.9)
Maranhéo 26.1(19.5;46) 1(0.7;1.8) 62.2 (52.7;100.7) 1(0.8;1.6) -1.9(-16.9;19)
Mato Grosso 12.9 (11.4,14.5) 16(1.4,1.8) 46.2 (39.6;51.2) 1.6(14,1.8) 3.3(-10.8;15.6)
Mato Grosso do Sul 16.5 (13;18) 19 (1.5:2.1) 50.6 (39.1;56) 1.9(1.52.1) -0.4(-12.2,10.7)
Minas Gerais 153.8 (135.2;169.9) 1.6 (1.5;1.8) 419.1 (332.3;454.1) 1.7(1.3,1.8) 2.8(-15.8;13.1)
Para 27.3(24.8;34.4) 13(1.1;1.6) 90.3 (81.5;107) 14 (1.3,1.7) 11.1(-5.4;24.9)
Paraiba 17.5(13.9;31.9) 0.8 (0.6;1.4) 39.3(32.8;68.9) 0.8(0.7;1.5) 10.1 (-11.1;33.2)
Parana 105.3 (71.9;114.2) 2.4 (1.7;2.6) 293.1(178.1;325.9) 25(1.52.7) 4.1(-14.8;,14.3)
Pernambuco 66.5(59.1;75.4) 1.5(1.4,1.8) 172.1(138.3;188.5) 1.8 (1.4;2) 17.2 (-4;31)
Piaui 13.1(10.2;24.1) 0.9(0.7;,1.7) 34 (29.9,51.7) 0.9(0.8;1.4) 1.1(-22.9;23.9)
Rio de Janeiro 150.6 (135.6;201.8) 1.6 (1.5:2.3) 357.5 (305.4;408) 1.7(151.9) 3.7(-15.2,14.2)
Rio Grande do Norte 16.5(13.9;24.9) 1(0.8;1.5) 49 (44.2,62.1) 1.3(1.2,1.6) 28.6(-9.9,57.7)
Rio Grande do Sul 140.6 (98.8;152.4) 2.3(1.6;2.5) 389.2 (217.1;436.1) 2.7(1.53) 15.2 (-12.5;27.8)
Ronddnia 59(5.2,7.1) 16(1.4,1.9) 19.5(16.9;24.1) 14(1.2,1.8) -9.1(-20.9;3.3)
Roraima 0.9(0.8;1.2) 1.7(14;24) 4.3(3.7,5.6) 15(1.3,1.9) -6.7 (-32.7,15.8)
Santa Catarina 61(37.5,67.1) 2.7(1.6;3) 177.4 (104.2;198.4) 25(1.52.9) -4.4(-15.1;4.4)
Sao Paulo 431.6 (309.8;460.1) 22(1.7;2.3) 1097 (770;1195.5) 2.2(1.6,2.4) 1.9 (-14.510.9)

Arq Bras Cardiol. 2020; [online].ahead print, PP.0-0



Oliveira et al.
Cardiovascular Statistics — Brazil 2020

Special Article

Sergipe 7.7 (6.6,12.2) 0.9(0.8;1.4) 23.3(20.8;33.8) 1.1(1;1.6) 24.3 (-0.4;44.1)
Tocantins 52(4.1,7.4) 1.5(1.2,2.3) 19.9 (17.6;22.7) 15(1.3;1.7) -3.3(-38.6,21.9)
B.2.5.1- Non-rheumatic calcific aortic valve disease

Acre 14 (1.1,1.6) 0.9(0.7;1) 5.6(4.8,6.8) 1(0.9;1.2) 14.9 (-4.1,52.3)
Alagoas 7.2(6.1,9.1) 0.6 (0.5,0.7) 26.8(23.5;34.2) 09(0.8;1.1) 60.5 (35.4;93.6)
Amapa 1.1(0.6;1.3) 1.2(0.7;1.4) 6.3 (4.57.4) 14 (151.7) 17.3 (-0.1;59.6)
Amazonas 7.9(4.98.9) 1(0.7;1.1) 29.4 (24.2;33) 1.2(0.9;1.3) 13 (-2.6,56.4)
Bahia 62.9 (40.6;72.3) 0.9 (0.6;1) 134.5 (120.5;178) 0.8(0.8;1.1) 7.2 (-24.2;59)
Brazil 950.4 (722.7;,1016.7) 1.1(0.9,1.2) 2806 (2349.2;3132) 1.3(1.1;1.4) 16.3 (9.6;34)
Ceara 17.3(12.9;29.7) 0.4(0.3,0.7) 68.6 (59.3;99.2) 0.7 (0.6;1) 62.7 (21;108.7)
Distrito Federal 8.3(7.1,9.9) 1.5(1.3;1.8) 29.2 (24.8;40.5) 16(1.3;2.2) 14 (-14.4,36.2)
Espirito Santo 17.6 (11.7;19.9) 14 (1;1.6) 56.9 (43.8,64.3) 1.4 (1.1,1.6) -1.9(-14.3;21.5)
Goias 19.4 (13.8;21.9) 1.1(08;1.3) 67.5(60;77.2) 1.1(1;1.2) -3.8(-16.4,24.2)
Maranhio 13.2(10.3;18.6) 0.5(0.4,0.8) 41.1(34.9,62.2) 0.7 (0.6;1) 25.3(5.3,61.9)
Mato Grosso 7.7 (6;8.8) 1(0.8;1.1) 30.9 (27.5;37) 1.1 (1;1.3) 10.3 (-4.6;41.6)
Mato Grosso do Sul 10.6 (7.1;12) 1.3(0.9;1.5) 36 (28.9;40.3) 14 (1.1,1.5) 6.4 (-7.6;38.8)
Minas Gerais 98 (73.1;109) 1.1(08;1.2) 295 (242.1;330.1) 1.2 (1;1.3) 10.4 (0.3;30.5)
Para 15.1(12.3;17.6) 0.7 (0.6;0.9) 55.4 (48;72.2) 0.9(0.8;1.1) 19.9 (3.5:47.8)
Paraiba 8.9 (6.7,17.1) 0.4 (0.3,0.8) 25.8(20.1;49.3) 0.6 (0.4;1.1) 39.6 (10.9;72.5)
Parana 66.8 (42.3;75.1) 1.6(1;1.8) 213.8(136.2;240.2) 1.8(1.2;2) 15.2 (3;34.3)
Pernambuco 35.8(29.4,41.1) 0.8(0.7;1) 111.3 (95.1;129.6) 1.2 (1;1.3) 36.7 (19.2,56.2)
Piaui 6(4.6;10.6) 0.4 (0.3,0.8) 20 (16.4;33.7) 0.6 (0.5;0.9) 24 (-0.4,61.9)
Rio de Janeiro 94.3 (81.2,132.4) 1.1(0.9;1.5) 262.7 (234.5;331) 1.3(1.1;1.6) 17.9(1.2;32.7)
Rio Grande do Norte 10.2 (8.3;13.1) 0.6 (0.5;0.8) 34.5(304;44.4) 09(0.8,1.2) 44 (17.3,86.2)
Rio Grande do Sul 93.5(61.7,103.8) 16 (1.1;1.8) 289 (173.5;325.4) 2(1.222) 25.1(4.543.9)
Rondénia 35(26:4.1) 1(0.8;1.2) 13.1 (11;17.3) 1(0.8;1.3) -3(-21.4;30.3)
Roraima 0.6 (0.4,0.7) 1.2(0.9,14) 33(2.74.) 1.2(1,1.5) 3.7 (-16.7:46.1)
Santa Catarina 40.2 (21.4;46.1) 1.8(1;2.1) 132.6 (80.9;149.9) 1.9(1.1;2.2) 4.8(-6.6;29.4)
Sao Paulo 296.7 (198;326.2) 15 (1.1;1.7) 790.7 (611;885) 16 (1.2,1.8) 5.1(-4;27.3)
Sergipe 38(3.16.3) 0.5(0.4,0.7) 14 (11.4;,23.5) 0.7 (0.5;1.1) 48.6 (25.2,76.3)
Tocantins 25(235) 0.8(0.6;1.2) 12(10.3;15.9) 0.9(0.8,1.2) 13.4 (-11.549.4)
B.2.5.2- Non-rheumatic degenerative mitral valve disease

Acre 0.8(0.7;1.4) 4(0.4,0.8) 2.3(1.7;2.8) 0.4(0.3,0.5) -13.6 (-53.6;12)
Alagoas 6.4(5.2,9.7) 4(0.4,0.7) 13.8(10.5;16.7) 0.4 (0.3,0.5) -1(-35.6;24.3)
Amapa 0.6 (0.5,0.9) 6(0.5,0.9) 2.8(1.53.5) 0.6 (0.3,0.7) 5.4 (-54.4;,19)
Amazonas 36(2.96.3) 4(0.3,0.7) 9.6 (7.2;12) 0.3(0.3,0.4) -13.8 (-52.1,11.2)
Bahia 30.9 (24.8;,55.3) 0.4(0.3,0.8) 58.3 (44.5,75.6) 0.4 (0.3,0.5) -12.5(-45.7,11.9)
Brazil 510.6 (450.7;676.7) 5(0.50.7) 1086.1 (621.9;1214.9) 0.5(0.3,0.5) -10.8 (-47.6;2.4)
Ceara 14.5(6.7;28.8) 3(0.20.7) 34.4(22.8;39.9) 0.3(0.2,04) 23(-51571.2)
Distrito Federal 4.8(2.8,5.5) 7(0.4,0.8) 114 (4.4,14.4) 0.5(0.2,0.7) 254 (-61.7-7.7)
Espirito Santo 12.7(7.9;16.4) 9(0.6;1.2) 27.2(12.3;32.9) 0.7 (0.3,0.8) -25.7 (-63.2;-11.9)
Goias 11.2(9.8;15.1) 0.5(0.5,0.8) 27.1(17.8;31.5) 0.4(0.3,0.5) -23.2(-50.5-5.8)
Maranhio 10.8 (4.8;26.3) 0.4(0.2,1) 17.1(9.6;37.7) 0.3(0.1,0.6) -33.4 (-48.1;-10.8)
Mato Grosso 4.8(4,6.5) 0.5(0.4,0.7) 14.1(8.2,16.5) 0.5(0.3,0.5) -10.3 (-50.3;12.3)
Mato Grosso do Sul 5.6 (4.7,7.5) 0.6 (0.5,0.8) 13.7 (7.5,16.9) 0.5(0.3,0.6) -14.8 (-51.4,5.8)
Minas Gerais 52.7 (46.2,74.3) 0.5(0.5,0.8) 116.6 (70;135.7) 0.5(0.3,0.5) -12.1(-50.7;7.4)
Para 11.1(8.9;16.6) 0.5(0.4,0.7) 30.4 (20.2;35.2) 0.5(0.3,0.5) -3.9(-40.7;18.8)
Paraiba 7.3(3.7,14.5) 0.3(0.2,0.6) 11.2(7.1;19.1) 0.2(0.2,0.4) 22 (-455.2)
Parana 36.5(25.4;49.7) 0.7 (0.5;1) 74.2 (32.6,98.5) 0.6 (0.3,0.8) -18.9 (-53.8;-3.3)
Pernambuco 29.2 (24.3;36) 0.6 (0.5,0.8) 57.2 (32.8,66.9) 6(0.3,0.7) -8.1(-41.3;8.9)
Piaui 6(2.9,12.6) 0.4(0.2,0.9) 12 (8.1;17) 3(0.2,05) -18.7 (-50.7;20.3)
Rio de Janeiro 54 (41.3;69.8) 0.6 (0.4,0.7) 89.8(52;104.2) 4(0.2,0.5) -23 (-52;-9)
Rio Grande do Norte 5.5(3.1;11.5) 0.3(0.2,0.7) 12.5(9.9;16.1) 3(0.3,04) 1.3 (-46.2,62.2)
Rio Grande do Sul 44.8 (30.8,61.3) 0.7 (0.5,0.9) 94.5 (39 135.6) 6(0.3,0.9) 6.7 (-49.3;10.9)
Rondénia 2.1(1.7,34) 0.5(0.4,0.8) .3(3.9,6.7) 0.4 (0.3,0.5) -25.1(-52.5;-2.4)
Roraima 0.2(0.2,0.6) 0.4 (0.2;1) 0.7 (0.5;1.5) 2(0.2,0.5) -41.8 (-65.4;-12.9)
Santa Catarina 19.9(13.3;30.3) 0.8(0.5;1.3) 424 (18.9;60.8) 6(0.3,0.9) -25.7 (-54.3;-10.7)
Séo Paulo 128.9 (98.6;180) 0.6 (0.5,0.9) 292.7 (118.9;351.9) 6(0.2,0.7) 5.7 (-55.2;16.5)
Sergipe 34(2.15.8) 0.4(0.2,0.7) 8(5.3,9.6) 4(0.2,04) 2.4 (-41.6;23.1)
Tocantins 2.3(1.43.7) 0.4(0.2,0.7) 6.8 (4.2,8) 5(0.3,0.6) -19.2 (-63.8;33.1)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation.**
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Table 5-4 - Number of DALY, age-standardized DALY rates (per 100 000), and percent change of rates by cardiovascular groups of causes of
death, in Brazil and its Federative Units, 1990 and 2017.
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Cause of death and 1990 Percent change
Location Number (95% UI) Rate (95% Ul) Rate (95% UI) (95% U1
B.2.1- Rheumatic heart disease

Acre 460.8 (410.3;524.6) 1271 (114.1;,144.3) 671 (557.8;816.4) 79.5 (67.1;95.5) -37.5(-43.8;-30.7)
Alagoas 3143.3 (2600.7;3851.6) 125 (105.1;149.3) 2632.8 (2168.9;3233.3) 73.8 (61.1;90.1) -40.9 (-50;-30.9)
Amapa 204.8 (173.1;,242.1) 91.4 (78.4,106.6) 551.5 (440.6;687.6) 71.1(57.7,87.5) -22.2(-29.7-14.4)
Amazonas 1528 (1267.3;1848.2) 85.2 (71.4,102.2) 2460.5 (1938.2;3170.4) 62.1(49.5,78.9) -27.1(-33.3;-20.8)
Bahia 12095.4 (10485.4,13973.7) 103.7 (90.3;120.3) 11460 (9428.5;14129.4) 70.5 (58.1;86.8) -32.1(-38.7;-24.8)
Brazil 163388 (144922.3;186177.2) 118.9 (106.1;134.7) 162013.6 (134153.5;198443.9) 71.2(59;87.2) -40.1 (-45.4;-34.6)
Ceara 5090.4 (4101.6;6158.3) 81.2 (65.9,98.4) 5664.1 (4357.1;7338.2) 56.4 (43.5,72.8) -30.6 (-39.8;-20.8)
Distrito Federal 2073.5(1853.8;2341.2) 151.6 (137.6;168.9) 2439.1(2023.3;2978.4) 78.8 (65.8,94.9) -48 (-53.7;-42)
Espirito Santo 2628.8 (2295.3;3051.6) 109.2 (96.1;125.8) 2974.6 (2426.3;3661.6) 70.1(57.1;86.3) -35.8 (-42;-29.9)
Goias 4735.6 (4205.1;5429.8) 128 (114.7;145.2) 5840.8 (4903.6;7144.8) 79.8 (67.3;97.3) -37.7 (43.5;-31.5)
Maranh&o 7473 (5921.2;9327.9) 142.1 (116.4;171.6) 4842.9 (3887.8,6116.6) 63.2 (51,79.3) -55.6 (-64.4;-46.3)
Mato Grosso 1828.6 (1579.2;2132.2) 101.6 (88.5;117.3) 2466 (1996.8;3072) 66.9 (54.5;82.8) -34.2 (-40.9;-27.8)
Mato Grosso do Sul 1669 (1402.1;1974.2) 104.5(90.1;121.8) 2109.8 (1733.1;2612.1) 71.2(58.6;87.9) -31.8(-38.6;-24.4)
Minas Gerais 19249.1 (17181.8;21938.6) 130.8 (117.6;148) 18154.8 (15183.7;21952.5) 76.5 (63.5,92.8) -415 (-47.4;-35.5)
Para 3950.3 (3349.3;4663.4) 91.5(78.6;107.5) 5808.4 (4645;7300.4) 65.9 (53.3;82) -27.9 (-34.8;-20.8)
Paraiba 3916.4 (3288.8;4699.1) 125.1 (106.1;147.5) 3123.4 (2541.7;3837.2) 70.6 (57.5;86.9) -43.5 (-52;-34.8)
Parana 10399.6 (9331.5;11680) 136.1(123.1;152.3) 10256.3 (8682.8;12479.2) 81.7 (68.6,99.4) -40 (-45.5;-33.8)
Pernambuco 7748.4 (6752.1;8887.8) 110.2 (95.9;126.4) 8150.9 (6836.5;9867.3) 78.7 (66.2;95.3) -28.5(-34.6;-22.1)
Piaui 2106.2 (1603.1;2601.3) 83.8 (66;103.3) 2139 (1699.7;2745.7) 58.6 (46.7;75.1) -30.1(-40.3;-17.3)
Rio de Janeiro 14806.5 (13066.6;16943.4) 113.9 (100.9;129.8) 13785.8 (11373.1;17049.6) 70.7 (58;88) -37.9 (-43.9;-31.8)
Rio Grande do Norte 2163 (1817.4;2559.8) 94.3(79.8;111.1) 2852.8 (2365.9;3507.2) 754 (62.7:92.4) -20.1(-28.4:-10.9)
Rio Grande do Sul 8371.7 (7163.3;9922.7) 94.4 (81.5;110.9) 7857.9 (6265.8;9956.8) 62 (48.9;78.6) -34.4 (-40.8;-27.9)
Rondénia 1066 (924.3;1232.7) 113.4 (100;129.4) 1317 (1055;1625.9) 73 (58.9;89.6) -35.7 (-43.4;-28.3)
Roraima 153.9 (127.6;187.4) 88.8 (75.3;105.5) 335.3 (262.1;430.8) 61.7 (48.9,77.9) -30.5 (-38.5;-22.8)
Santa Catarina 44135 (3816.7;5148.1) 108.6 (95.7;125) 5283.7 (4296.7,6556.9) 68.4 (55.6;85) -37 (-43.4;-30.6)
Séo Paulo 39592.8 (35476.3;45103.4) 134.5 (121.5;151.7) 35783 (29557.6;44123.8) 70.9 (58.2;87.7) -47.3 (-53.3;-41.3)
Sergipe 1627.5 (1401.2;1913.6) 114.8 (100.3;133) 1870.6 (1561.8;2277.1) 77 (64.6;93.1) -33 (-40.2;-26.3)
Tocantins 891.8 (595.4;1118.1) 109.4 (80.7;133.7) 1181.6 (973.8;1459.3) 72.9(60.4;89.7) -33.3 (-44.6;-15.9)
B.2.5- Non-rheumatic valvular heart disease

Acre 76.6 (68.6;89.8) 34,6 (31.1:41) 231.2 (202.9;258.1) 34.9 (30.4;39) 1.1 (-16.5;14.5)
Alagoas 4355 (385.3;565.4) 27.1(24;35.1) 1122.2 (1002.4;1359.9) 34.4(30.7:41.5) 26.9 (7.9:43.8)
Amapé 60 (41.1:66.2) 439 (31:48.5) 276 (187.7;307.7) 48.3(32.653.9) 10 (-7.8;24.5)
Amazonas 383.1(320.1;430.5) 35.8(30.9;40.2) 1120.8 (942.5;1248.8) 36.4 (30.5;40.4) 1.7 (-10.3;14)
Bahia 2839.9 (2502.2;3279.7) 35.1(31.1;40.7) 49495 (4486.8,6140.9) 30.8(28;38.3) -12.2 (-22.2,12)
Brazil 45589.2 (38652.3;48617.4) 42.9 (36.6;45.8) 89684.3 (75761.8;95891.8) 394 (33.2,42.2) -8 (-15.6;-4)
Ceara 979.5 (757.8;1644.8) 21.4 (16.6;36) 2601.6 (2333.2;3343) 26.2 (23.5;33.6) 22.2(-13.9,51.7)
Distrito Federal 475.3 (369.5,517.4) 53 (41.8,57.3) 1026.2 (904.4;1164.8) 40.2 (35.3;45.4) -24.1 (-32.1;-7.6)
Espirito Santo 954.5 (637.9;1049.7) 53.2(36.8,58.2) 1994.2 (1441.6;2200) 46.7 (33.9;51.6) 12.2(-19.7:-3.4)
Goiés 1044.4 (870.5;1136.7) 40.3 (34;43.8) 2513.9 (2156.8;2780.7) 36.3 (31.4;40.2) -10 (-17;-1)
Maranhao 841.7 (638.4;1353.6) 27.4(21;44.5) 1646 (1410.8;2450.2) 24.5(21;36.5) -10.4 (-24;7.8)
Mato Grosso 448.3 (391.9:502.9) 39.1(34.6:43.8) 1235 (1068.3;1378.4) 37.4(32.341.7) < 15.6:7.1)
Mato Grosso do Sul 518 (401.4;571.5) 45.4 (35.9;49.7) 1237.3 (960.8;1368.1) 43.2 (33.7;47.7) .9 (-15.2,6.1)
Minas Gerais 4805.1 (4079.6;5198.5) 41.1(35.6;44.6) 9545.6 (7991.5;10392.3) 38 (31.9;41.5) 1.7 (-175;-0.1)
Para 871.1(775.6;1053.9) 31.3(28.2;38.5) 2471.2 (2222.8;2874.6) 33.9(30.5;39.6) .3(-6.6,20.6)
Paraiba 485 (382.9;858.3) 19.9 (15.8;34.8) 978.9 (818.3;1667.4) 21.5(17.9;36.6) 8.1 (-11.5:28.3)
Parana 3211.1(2218.8;3517.2) 54.6 (38.2;59.6) 6327.7 (4281.6;6982.9) 49.8 (33.6;55) -8.8(-18.1;-1.4)
Pernambuco 2014.5 (1698.1;2212.9) 38.6 (33.3,42.7) 4112.2 (3493.4;,4518.3) 41(34.7,44.9) 6.1(-4.3;16.3)
Piaui 381.9 (291.7;687.1) 23.2 (18.1;41) 879.2 (770.3;1289.3) 24.2(21.2;35.5) 43(-18.9;27.5)
Rio de Janeiro 4639.3 (4053.3;5965.9) 41.8 (37.1;54.1) 7855.6 (7028.2;9622.4) 37.1(33.3;45.6) -11.2(-18.7;-3.6)
Rio Grande do Norte 446.7 (374.6,658.4) 25.3(21.2;37) 1205.9 (1082.5;1495.1) 31.9(28.6;39.6) 26.3(-7.3;51.8)
Rio Grande do Sul 4017.2 (2844.8:4352.4) 53.9 (38.7;58.5) 7588.9 (4941.1;8430.1) 51.9 (34.2,57.5) 37(-19.7,5.2)
Rondénia 221.1(193.3;264.1) 39.1(34.9,46.8) 524.4 (452.9,662.3) 33.5(29;41.7) -14.5(-25.9;-1.6)
Roraima 32 (27.8:41.7) 35.3(30.8:48.9) 120.3 (104;161.8) 31.5(27.3:41) 109 (-28.3,7.3)
Santa Catarina 1766.7 (1153.7,1937.8) 58.3 (37.4,63.9) 3758.7 (2515;4171.6) 49.2 (32.4,54.7) -15.6 (-22.8;-7.7)
Séo Paulo 13252 (9281.2;14232.8) 54.6 (39;58.4) 23226.5 (18142.4;25116.5) 44.9 (35.1;48.6) -17.7 (-24.1;-10.8)
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Sergipe 218.2 (184.3;330.5) 22.6(19.1,34.2) 615.9 (541.8;879.7) 27.4(24.2;39.1) 21.2(1.3;39)
Tocantins 170.7 (124.4;233.6) 33.3(26.2,46.2) 519.5 (455.3;586.8) 35.4 (31.1;40) 6.4 (-24;35.7)
B.2.5.1- Non-rheumatic calcific aortic valve disease

Acre 40.5 (30;46.2) 19.1(14.6;21.7) 133.9 (112.7,168.1) 20.8 (17.7,25.7) 9(-10.8;51.7)
Alagoas 189.8 (160.5;241.4) 12.2(10.4;15.3) 625.7 (549.3;827.4) 19.4(17.1;25.3) 58.6 (33.4,93.9)
Amapa 32.1(18.2,37) 24.9 (14.5,28.3) 161.6 (122.6;192) 29.4(21.7,34.5) 17.8 (-0.4,68.2)
Amazonas 231.6 (136.2;266.9) 22.4(13.8;25.4) 739.3 (617.9;840) 24.4(20.1,27.5) 9.1(-6.7;58.5)
Bahia 1658.3 (1011.9;1940.1) 20.9(13.1;24.3) 3000.9 (2707.6;3816.1) 18.8(16.9;23.9) -104 (-27,61.2)
Brazil 26502.4 (19395.6;28697.2) 25.4(19.1,27.4) 56930.9 (50545.9;65681.9) 25.1(22.1;28.7) -1.2(-9.1,24.2)
Ceara 429.8 (315.7,695.5) .6 (7.1;15.5) 1451.9 (1234;2158.8) 14.7 (12.521.7) 52.5 (18.4,95)
Distrito Federal 271.8(234.1,332.2) 32.1(27.4,38.2) 655.9 (552.3;920.4) 26.3 (22.3;36.6) -18.1(-30.1;8.5)
Espirito Santo 488.7 (313.1,557) 28.5(18.8;32.2) 1182.1(959.5;1371.1) 27.8(22.4,32) 24 (-15.2,28.3)
Goias 589.3 (415.1,674) 23.7(17,26.7) 1582.9 (1418.5;1838.7) 23 (20.6;26.6) -3(-15.7,29.8)
Maranh&o 377.9(295.1,491.2) 12.6 (10;16.7) 951.9 (812.4,1361.8) 14.3 (12.2;20.4) 13.4(-5.9,44.1)
Mato Grosso 243.7 (182.5,280.4) 22.4(17.3,25.6) 749.8 (666.3;912.9) 23(20.5;27.7) 2.6(-12.2;37)
Mato Grosso do Sul 302.3 (199.2,348.4) 27.5(18.3;31.2) 806 (658.2;903.3) 28.3(23;31.6) 2.8(-12;39)
Minas Gerais 2808.8 (1974.5;3167.3) 24.5(17.8,27.4) 6005.2 (5096.3;6815.2) 23.9(204,27.2) -2.5(-13.6,22.8)
Para 423.2 (333.3:485.2) 16 (13;18.4) 1351.8 (1171.1,1746.7) 19 (16.5;24.4) 18.6 (1.6;53.1)
Paraiba 206.3 (155.1;396.3) 8.6 (6.5,16.2) 547.1 (426.1;1049) 12(9.3;23.1) 40.1 (11.5;73.1)
Parana 1874.7 (1154.1,2123.9) 32.9(20.9;36.9) 4232.1(3003.5;4719) 334(23.7;37.2) 4(-9,23.8)
Pernambuco 965.9 (746.3;1081.1) 19 (15.1;21.3) 2374.9 (2111.6;2875.8) 23.8(21.2,28.7) 25.5(9.4,53.7)
Piaui 152.4 (113.5;255.6) 9.6 (7.3,16.1) 449.8 (369.5;734.1) 12.4(10.2;20.3) 29.1(2.6,69.1)
Rio de Janeiro 2651.5 (2230.2;3550.9) 24.2 (20.8;33) 5140.9 (4615.8;7109.1) 24.2(21.8;33.6) 0(-10.3;18.3)
Rio Grande do Norte 241.5 (194.2;300.7) 13.8 (11.2,17.3) 750.5 (657;955.2) 19.9 (17.4;25.4) 43.9(15.2,93.5)
Rio Grande do Sul 2457.2 (1619.1;2728) 33.6(22.2,37.2) 5106.1 (3487.4;,5690.3) 34.8(23.9;38.6) 3.8(-6.2,22.4)
Rondbnia 121.9(90.7;143.3) 22.8(17.7,26.2) 317.1(262.3;435) 20.6 (17.2,27.3) 9.8 (-28;26.9)
Roraima 20.4 (14.5;23.9) 232 (17.5,26.6) 82.2 (68.4,107.1) 22.1(18.7,27.4) 4.7 (-23.2,36.4)
Santa Catarina 1071.1 (587,1233.8) 36.6 (19.9;41.7) 2571.3 (1727.2;2869.9) 33.9(22.4,37.9) -7.3(-17.4,18.6)
S&o Paulo 8484.5 (5317.1;9384.8) 35.5(23.3;39.1) 15357.3 (13142.4;17600.3) 29.7 (25.2;33.9) -16.2 (-26;10.5)
Sergipe 93.2(75.2,149.4) 9.9 (8;15.8) 324.7 (258.7,557.4) 14.6 (11.7,24.7) 47.2(20.2;81.9)
Tocantins 74 (53.8,103.7) 15.3 (11.9;21) 278.2 (234.9,375.9) 19.2 (16.3;25.7) 25.8 (-2.9,66.6)
B.2.5.2- Non-rheumatic degenerative mitral valve disease

Acre 30 (25.2;46) 13.1(10.9;20.6) 75.1(60.5,90.7) 11.2(8.9,13.4) -14.8 (-45.7,3.5)
Alagoas 220.5 (183.7;311.8) 13.5(11.2,19) 444.4 (356.2,522.7) 13.4(10.8;15.8) -0.1(-29.4,20.1)
Amapa 23.8(19.6;30.9) 16.6 (14;21.9) 91.8 (53.3;112.4) 15.6 (9.2,19) -6 (-44.1;13.9)
Amazonas 136 (113;215.8) 12.2(10.1;19.4) 331.9(263.6;401.4) 10.6 (8.4;12.7) -13.3(-43;4.9)
Bahia 1104.1 (905.1;1731.5) 13.3(10.9;21.1) 1828.7 (1488.1;2227.1) 11.3(9.2,13.8) -14.9 (-42.1;2.9)
Brazil 17936 (15500.4;22621.4) 16.4 (14.4;20.8) 30580.8 (20064.3;34729.6) 13.4(8.8;15.2) -18.7 (-43.4;:9.3)
Ceara 493.4 (278.6;898.4) 10.7 (6.1;19.1) 1052.9 (767.3;1230.3) 10.6 (7.7;12.4) -1.2(-43.9;35.8)
Distrito Federal 190.7 (115.1;218.4) 19.7 (12.4;22.5) 339.3 (159.2,421.1) 12.8 (6.2;15.9) -35.1(-59.2;-22.7)
Espirito Santo 443.7 (279.5;557.8) 23.6 (15.4,29.7) 762.6 (387;901.9) 17.7(9.1;21) -24.9 (-45.7,-13.2)
Goias 4244 (369.9,542.4) 15.6 (13.6;20) 855.1(613.7,989.7) 12.2(8.9;14.2) -21.6 (-43.6-8.5)
Maranhéo 385.9 (203.6;833) 12.5(6.8;26.7) 582.5 (380.8;1068.8) 8.6 (5.7,15.7) -31(-45.2;-11)
Mato Grosso 190.4 (160.8;242.1) 15.7 (13.3;20.6) 447.5 (286.6;524.3) 13.3(8.7;15.7) -14.8 (-44.4,3.3)
Mato Grosso do Sul 204.1(169.1;260.1) 17 (14.4;21.8) 406.4 (251.7;480.2) 14.1(8.8;16.6) -17.4 (-46;-0.6)
Minas Gerais 1890.6 (1645.4;2507.9) 15.8 (13.9;21.1) 3353.1 (2245.4;3860.9) 13.3(9;15.3) -15.7 (-44.4;-0.2)
Para 404.9 (333.3;563.2) 14 (11.7,19.8) 983 (706.3;1136.6) 13.3(9.6;15.4) 5.5 (-35.3,12.4)
Paraiba 237.4 (142.8;443.7) 9.7 (5.9,17.8) 370 (265.7;569.3) 8.1(5.8;12.5) -16.5 (-38.4;3.1)
Parana 1268 (887.1;1627.5) 20.6 (14.9,26.9) 1968.9 (1084.3;2414.3) 15.4 (8.5,18.9) 255 (-48;-13.3)
Pernambuco 999.8 (786.7;1162.9) 18.8(15.1;22) 1641.1(1077;1887.1) 16.2 (10.7;18.7) -13.7 (-34;-1.5)
Piaui 195.7 (108.4;388.3) 11.8(6.8,22.7) 376.3 (274.4,508.7) 10.3 (7.5;14) -12.3 (-42.4,17.5)
Rio de Janeiro 1909.1 (1454.4;2345.8) 16.9 (13;20.8) 2593.4 (1731.6;3056.8) 12.3(8.2,14.5) 272 (-47.3:-16.1)
Rio Grande do Norte 183.1(118.7;339.9) 10.3(6.7;18.9) 401.6 (333.7;489.9) 10.6 (8.8;12.9) 3(-38.3,45.6)
Rio Grande do Sul 1483.2 (1058.6;1927.1) 19.4 (13.9;25.2) 2354.6 (1214.6,2951.9) 16.1(8.4;20.2) -16.7 (-46.7;-2.1)
Rondonia 87 (71.6,132.9) 14.6 (12.1;22.1) 1724 (133;219) 10.9 (8.5;13.5) -25.6 (-47.3;-1.7)
Roraima 9.1(6.4,21.2) 10 (7.1;23) 27 (19.8,52.4) 7(5.2,12.6) -30.3 (-53.4;-10)
Santa Catarina 664.1(474.2,931.5) 20.8 (14.7,29.9) 1126.1(625.8,1436.1) 14.5(8.2,18.8) -30.2 (-50.8;-18.5)
S&o Paulo 4562.6 (3474.3,6176.4) 18.3 (14.3;24.5) 7528.5 (4049.6;8857.7) 14.5(7.8;17) -20.8 (-50.7;-5.8)
Sergipe 111.2 (75.5;172) 11.4(7.8,17.5) 256 (187.3;305.8) 11.3(8.3;13.7) 0.9 (-32.9;20.8)
Tocantins 83.2 (52.6;126.5) 15.7 (10.1;24) 210.5 (142.8;246.4) 14.2 (9.7,16.6) 9.5 (-49.6;31)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation.*
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Chart 5-1 — A: Age-standardized prevalence rates of Rheumatic Heart Disease in Brazil in 1990 - 2017. B: Crude prevalence rates of Rheumatic Heart Disease
in Brazil in 1990 - 2017. C: Proportional prevalence (%) of Rheumatic Heart Disease in the Brazilian population in 1990 - 2017.
Data derived from Global Burden of Disease Study 2017 (GBD 2017).%%
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Chart 5-2 — A: Age-standardized prevalence rates of Non-Rheumatic Valvular Heart Disease in Brazil in 1990 - 2017. B: Crude prevalence rates of Non-
Rheumatic Valvular Heart Disease in Brazil in 1990 - 2017. C: Proportional prevalence (%) of Non-Rheumatic Valvular Heart Disease in the Brazilian population
in 1990 - 2017.

Data derived from Global Burden of Disease Study 2017 (GBD 2017).2%
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Chart 5-3 — A: Age-standardized mortality rates attributable to Rheumatic Heart Disease in Brazil in 1990 - 2017. B: Crude mortality rates attributable to Rheumatic
Heart Disease in Brazil in 1990 - 2017. C: Proportional mortality (%) attributable to Rheumatic Heart Disease in the Brazilian population in 1990 - 2017.
Data derived from Global Burden of Disease Study 2017 (GBD 2017).%
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Chart 5-4 — Correlation between the percent change in age-standardized mortality rates attributable to Rheumatic Heart Disease and the Sociodemographic Index

(SDI) in the Brazilian Federative Units in 1990.
Data derived from Global Burden of Disease Study 2017 (GBD 2017).2¢
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Chart 5-5— A: Age-standardized mortality rates attributable to Non-Rheumatic Valvular Heart Disease in Brazil in 1990 - 2017. B: Crude mortality rates attributable
to Non-Rheumatic Valvular Heart Disease in Brazil in 1990 — 2017. C: Proportional mortality (%) attributable to Non-Rheumatic Valvular Heart Disease in the
Brazilian population in 1990 - 2017.

Data derived from Global Burden of Disease Study 2017 (GBD 2017).2%
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Chart 5-6 — Correlation between the age-standardized mortality rates attributable to calcific aortic valve disease and the Sociodemographic Index (SDI) in the
Brazilian Federative Units in 1990 and 2017.
Data derived from Global Burden of Disease Study 2017 (GBD 2017).2¢
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Chart 5-7 — A: Age-standardized DALY rates attributable to Rheumatic Heart Disease in Brazil and each region in 1990 - 2017. B: DALY proportion attributable to
Rheumatic Heart Disease in Brazil and each region in 1990 - 2017.
Data derived from Global Burden of Disease Study 2017 (GBD 2017).2%
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Chart 5-8 — Correlation between the percent change in DALY rates attributable to Rheumatic Heart Disease in 1990 - 2017 and the Sociodemographic Index (SDI)
in the Brazilian Federative Units in 1990 and 2017.
Data derived from Global Burden of Disease Study 2017 (GBD 2017).2%

Arq Bras Cardiol. 2020; [online].ahead print, PP.0-0 106



107

Oliveira et al.
Cardiovascular Statistics — Brazil 2020

Special Article

\‘v—\_@
401 \\W

B.2.5- Non-rheumatic valvular heart disease
DALY age-standardized rates (100,000)

20
04
(=2} (=] o0 [~} (=23 (<23 o [~} (=2} o o o o o (=] o o (=3 - - - - - - - -
o o o0 o o o o o o o o o o o o o o o o o o o o o o o o o
- - - - - - - - - - o~ o~ N N o~ o~ N N N N o~ 13 N N N 13 13 13
Year
0.201
(0]
(2]
[
(]
2
ke
0.151
€
3
_
<
>
S c
39
=€
[<Re)
>
o £0.101
L9
-]
© [o%
£
3
o <
€0
c
[e]
Z 0051
)
0
N
m
0.001
o - o [} < wn ©o ~ © o o - o (2} < w © ~ © o o - o 2] < w © ~
=3 (=2} [~} [~} [ =3 (=23 (=] (=23 (=3 =3 (=3 i=] (=3 Q (=3 Qo (=] (=3 Qo - - - - - - - -
(=] o =3 =3 (=] (=] =3 (=] o =3 o o o (=3 o o o o o o o o o o o o o o
-~ - - -~ - -~ - - - -~ N N N N N N N N N N N N N ~N N N N N
Year

Brazil
West-Central
North
Northeast
South

Southeast

Brazil
West-Central
North
Northeast
South

Southeast

Chart 5-9 — A: Age-standardized DALY rates attributable to Non-Rheumatic Valvular Heart Disease in Brazil and each region in 1990 - 2017. B: DALY proportion

attributable to Non-Rheumatic Valvular Heart Disease in Brazil and each region in 1990 - 2017.
Data derived from Global Burden of Disease Study 2017 (GBD 2017).%¢
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Chart 5-10 — Correlation between the age-standardized DALY rates attributable to Non-Rheumatic Valvular Heart Disease and the Sociodemographic Index (SDI)
in the Brazilian Federative Units in 1990 and 2017.
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6. ATRIAL FIBRILLATION AND ATRIAL
FLUTTER

ICD-10 148

See Tables 6-1 through 6-7 and Charts 6-1 through 6-3

Abbreviations Used in Chapter 6

AF Atrial Fibrillation

BNP B-type Natriuretic Peptide

CABG Coronary Artery Bypass Grafting

ChD Chagas Disease

Cl Confidence Interval

DALY Disability-Adjusted Life Year

ECG Electrocardiogram

ELSA-Brasil The Brazilian Longitudinal Study of Adult Health
FU Federative Unit

GARFIELD-AF The Global Anticoagulant Registry in the FIELD-AF

GBD Global Burden of Disease

HF Heart Failure

HR Hazard Ratio

ICD-10 International Statistical Classiﬁcatiop Qf Diseases and
Related Health Problems, 10th Revision

ICU Intensive Care Unit

INR International Normalized Ratio

NOAC New Oral Anticoagulant

OR Odds Ratio

PPP Purchasing Power Parity

SD Standard Deviation

SDI Sociodemographic Index

Brazilian Unified Health System (in Portuguese, Sistema

Sus Unico de Satide)

TIA Transient Ischemic Attack
TTR Time in Therapeutic Range
ul Uncertainty Interval

VKA Vitamin K Antagonist
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Prevalence and Incidence
* According to the GBD Study 2017 estimates, the age-

standardized prevalence rate of AF and flutter had a small
increase in Brazil: from 619 (95% Ul, 516-728) in 1990 to
641 (95% Ul, 537-751) in 2017 per 100 000 inhabitants,
for both sexes, with a 3.5% (95% Ul, 1.7-5.3) change in
that period. The prevalence of AF and flutter was higher
in men [in 1990: 759 (95% UI, 630-893); in 2017: 787
(95% Ul, 657-925)] than in women [in 1990: 499 (95%
Ul, 418-587); in 2017: 522 (95% Ul, 440-610)], although
the percent change was greater for women (4.6%; 95%
Ul, 2.3-7) than for men (3.7%; 95% Ul, 1.4-5.9) in the
period. In absolute numbers, estimates for the prevalence
of AF and flutter in Brazil rose from 0.5 million in 1990 to
1.4 million in 2017, mainly due to population growth and
aging (Table 6-1 and Chart 6-1). In 2017, the proportion of
patients with prevalent AF was 0.67% (95% Ul, 0.56-0.78).

According to the GBD Study 2017, the prevalence rate of
AF and flutter is different among the Brazilian FUs, being
highest in the FUs of the Southeastern region in 1990 and
2017 (states of Sao Paulo, Rio de Janeiro and Minas Gerais),
and lowest in the FUs of the Northeastern or Northern
regions (states of Maranhdo, Pernambuco and Alagoas in
1990, and Maranhao, Pernambuco and Pard in 2017). That
might be due to a delayed epidemiologic transition and a
lower rate of diagnosis in the lowest-income FUs. Men have
consistently higher prevalence rates in both time periods
across the FUs (Chart 6-1).

According to the GBD Study 2017 estimates, the age-
standardized incidence rates per 100 000 per-year were 44
(95% Ul, 36-54) in 1990 and 46 (95% Ul, 38-55) in 2017.
Those rates were also higher for men in both time periods
[women, 1990: 38 (95% Ul, 31-45), 2017: 39 (95% UI,
32-47); men, 1990: 53 (95% UI, 43-64), 2017: 54 (95%
Ul, 44-65)].

Data from the ELSA-Brasil, a six-center cohort study of civil
servants in Brazil that included 14 424 adults with valid
ECG (45.8% men, age range 35 to 74 years), have shown a
prevalence of 0.3% (48 cases) of AF and atrial flutter (men,
0.5%; women, 0.2%) in the baseline ECG. The odds of
presenting AF or atrial flutter increased with age, for both
sexes, with the highest prevalence in the oldest age strata,
between 65 and 74 years (women: OR: 17; 95% Cl, 2.1-
135.9; men: OR: 52.3; 95% Cl, 3.1-881.8). There was no
difference in prevalence according to self-reported race, for
both sexes (men: Black 0.3%, Mixed 0.4%, White 0.6%;
p=0.42; and women: Black 0.3%, Mixed 0.2%, White
0.2%; p=0.84).27

The GARFIELD-AF Registry is a worldwide study that
included patients (=18 years) with AF diagnosed within
the previous 6 weeks and had at least 1 additional risk
factor for stroke as evaluated by the study investigator. In
Brazil, 41 sites (82.3% cardiologists) included 1065 patients
with non-valvular AF between 2010 and 2014 (mean age
[SDI: 68 [13] years, 55% males). The prevalence of the AF
types was described as follows: new-onset AF in 52% of
the patients; paroxysmal AF in 25%; persistent AF in 14%;
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and permanent AF in 8%.2*® The high prevalence of new-
onset AF might be attributed to the inclusion criterion: AF
diagnosed within the previous 6 weeks.

Another cross-sectional population-based study in a
deprived neighborhood of Sao Paulo, including 1524
individuals aged 65 years or older, has found AF in 2.4%
of the participants (men, 3.9%; women, 2.0%).2%°

Telehealth systems in Brazil have provided vast
epidemiological data on arrhythmias, including patients
seen in primary care facilities and emergency departments.
Among 262 685 patients in primary care centers, who
underwent ECGs using telehealth in the state of Minas
Gerais in 2011, the prevalence of AF was 1.8%, increased
sharply with age (OR: 1.08; 95% CI, 1.07-1.08), and
was higher in men (2.4%) in all age groups, ranging from
0.2% (20-29 years of age) to 14.6% in nonagenarians as
compared to women (1.3%), ranging from 0.1% (20-29
years of age) to 8.7% in nonagenarians (OR: 1.77; 95%
Cl, 1.68-1.89).240241

Atotal of 676 621 ECGs from patients (mean age 5119
years, 57.5% women) routinely visiting 125 primary care
centers from January 2009 through April 2016 were
analyzed by the telemedicine service of the Federal
University of Sao Paulo. The 7-year prevalence of AF was
2.2% (n = 14 968). The 2025 prevalence of AF in Brazil
projected by that study is 1.7%.24¢

Of 260 879 ECGs performed between March and
September 2015 at primary care centers using a telehealth
system in the state of Minas Gerais, 304 (0.1%) were
stratified as a cardiovascular emergency. Atrial fibrillation
and flutter with low- or high-ventricular response were the
cause of 22% of those emergencies.?**

The prevalence of AF in 1518 individuals (mean age
58+16 years, 66% female), who were in a waiting list for
echocardiogram in primary care and were screened for
AF with a portable device, was 6.4%. Older age was a risk
factor (9.3% vs. 4.8% in those aged over and under 65
years, respectively, P=0.001), and AF was associated with
heart disease on echocardiogram (OR: 3.9; 95% ClI, 2.1 -
7.2, p <0.001). The authors suggest that AF screening could
be a useful primary care tool to stratify risk and prioritize
echocardiogram.?*

Mortality
* According to the GBD Study 2017, the number of AF

deaths in Brazil have increased over the past few years,
due to population growth and aging. In the 1990s, AF
was responsible for 2649 (95% Ul, 2428-2836) deaths,
which rose to 10 059 (95% UI, 9390-10 698) in 2017.
However, the age-standardized mortality rate due to AF
remained stable, with a rate of 4.7 (95% Ul, 4.4-5.1)
deaths per 100 000 inhabitants in 1990, and of 4.8 (95%
Ul, 4.5-5.2) per 100 000 inhabitants, in 2017, accounting
for 0.7% of all deaths in the country. Although age-
standardized prevalence rates were consistently higher
in men, women had higher age-standardized mortality
rates in 2017 (women: 4.9, 95% Ul, 4.8-5.3; men:

4.6, 95% Ul, 3.9-5.2), consistent with data from other
countries.?*>% When considering individuals aged > 70
years, the mortality rate increases from 1990 (52, 95% UI,
48-55) to 2017 (74, 95% Ul, 69-79). Of note, because
mortality based on vital registration data alone provides
an implausibly steep increase over time, possibly due to
changes in ascertainment rather than the epidemiology of
AF, the GBD Study 2017 assumes, a priori, that age and
sex-specific mortality rates are not increasing or decreasing
over time.?” As such, the small changes over time herein
reported are intentionally lower than the real changes in
raw data.

Table 6-2 demonstrates the total number of deaths, the
age-standardized mortality rate due to AF (per 100 000
inhabitants, both sexes), and percent change, by FU, in
Brazil, in 1990-2017. The FUs with the highest percentages
of reduction observed between 1990 and 2017 were the
states of Espirito Santo, Roraima, Goids, and Minas Cerais,
in that order. On the other hand, the FUs with the highest
percentages of increase observed between 1990 to 2017
were the Distrito Federal, and the states of Alagoas and
Sergipe. However, these data should be interpreted with
caution because they can be inconsistent due to reporting
issues. Tables 6-3 and 6-4 reveal data stratified by sex.

Regarding AF mortality rates according to age groups, the
most significant increase was observed in the eldest: 70+
year group (51.6, 95% Ul, 47.7-55.3 per 100 000 in 1990;
and 74, 95% Ul, 69.3-78.7 per 100 000 in 2017) with a
percent change of 43.4 (95% Ul, 35.9-50.6), followed by
the 50-69 year group (2.6, 95% Ul, 2.3-2.8 per 100 000
in 1990; and 2.8, 95% UI, 2.5-3.0 per 100 000 in 2017)
with a percent change of 6.0 (95% Ul, 0.3 - 10.9).

The GBD Study 2017 uses the SDI as an estimate of the
socioeconomic level of a location. As demonstrated in Chart
6-2, there is no statistically significant correlation between
the age-standardized mortality rate due to AF and flutter
per 100 000 inhabitants and the SDI of the Brazilian FUs
(p=0.37), possibly because the prevalence is lower in the
lowest income FUs, as mentioned above.

In a prospective analysis of the Bambui Cohort Study, —
which included all dwellers aged = 60 years on January
1, 1997, in Bambui, Brazil, located in an endemic area
for ChD — a total of 1462 participants with (38%) and
without ChD, mean age of 69 (63-74) years, 61% women,
were followed up for 10 years. Death occurred in 556
participants. The presence of AF or flutter at baseline was
independently associated with an increase in all-cause
mortality (HR: 2.35; 95% CI, 1.53-3.62) among patients
with ChD and among those without ChD (HR: 1.92; 95%
Cl, 1.05-3.51).%4%

A study assessing 302 patients [mean age (SD), 58 (15)
years; 53% women] with both valvular (32%) and non-
valvular AF, followed up for 1 year, has shown a mortality
rate of 10% and no difference between valvular and non-
valvular AF. The causes of death were HF in 25 patients
(83%), sudden cardiac death in 3 (10%), and thrombosis
in a mechanical valve prosthesis in 2 (7%).2*°
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Burden of Disease

* According to the GBD 2017 estimates, AF resulted in
226 810 (95% Ul, 187 976-272 166) DALYs in Brazil
in 2017, which represent 0.37% of all DALYs. The age-
standardized DALY rate was 104 (95% Ul, 86-124) per 100
000 in 2017, greater for men (115; 95% Ul, 92-141) than
forwomen (93; 95% Ul, 79-109), although the proportion
of DALYs is higher for women (0.43%; 95% Ul, 0.39-0.48)
as compared to that for men (0.33%; 95% Ul, 0.28-0.39).
Comparing to 1990, there was a small increase in DALY
rates in the country by 4.6% (U1 95%, 1.7-7.2). The number
of DALYs and DALY rates due to AF and flutter in 1990 and
2017, according to the Brazilian FUs, for both sexes, are
reported in Tables 6-5 to 6-7.

* No association between age-standardized DALY rates due
to AF and SDI was found in Brazil, similarly to that reported
for the age-standardized mortality rates (Chart 6-3).

Health Care Utilization and Cost

(Refer to Tables 1-6 through 1-9 and Charts 1-15 through

1-16)

* From 2008 to 2018, there were 321 866 hospitalizations
for AF, and 1250 ablation procedures for AF and flutter
were performed by the SUS, with unadjusted costs of R$
231 850 160 and 6 950 612, respectively. After adjusting
for Brazilian inflation, the costs were R$ 418 504 911
and R$ 12 546 315, respectively. In international dollars
converted to PPP-adjusted to US$ 2018, $ 403 520 568
and $ 6 701 749, respectively.

* An analysis of the economic burden of heart conditions
in Brazil estimated an AF prevalence of 0.8% (1 202 151
cases) in 2015. The authors estimated a total cost for AF
of R$ 3921 million (US$ 1.2 billion).?%°

Complications

Stroke

* A stroke registry in the city of Joinville has described all
429 cases of stroke that occurred in 2015. Of those, 87.2%
(374/429) were ischemic strokes. Atrial fibrillation was
detected in 11.4% (49/429) of the patients and in 58%
(49/84) of all cardioembolic strokes.?*' Similarly, AF has
been detected in 58% of 359 patients with cardioembolic
stroke in a one-center, consecutive sample in the city of
Curitiba, Brazil.?>?

* In a retrospective analysis of 215 patients hospitalized for
stroke, AF occurred in 16.3%, and there was an association
of AF with increasing age: while in patients aged < 65 years,
the AF prevalence was 5%, in those aged > 80 years, it
increased to 26% (p=0.01).2*?

* Among patients hospitalized for acute ischemic stroke or
TIA, a score system for AF diagnosis, based on clinical and
echocardiographic variables, has been developed and
validated in a Brazilian cohort. Age (OR: 1.04; 95% ClI,
1.02-1.08), National Institutes of Health Stroke Scores at
admission (OR: 1.10; 95% Cl, 1.05-1.16), and the presence
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of left atrial enlargement (OR: 2.5; 95% Cl, 1.01-6.29)
were predictors of AF and TIA (C-statistic = 0.76; 95% Cl,
0.69-0.83).2%4

Heart Failure

* In a retrospective study of 659 patients with consecutive
hospitalizations due to decompensated HF in 2011,
the prevalence of AF was 40% (73% permanent AF).
Atrial fibrillation was associated with increasing age
(p < 0.0001), non-ischemic etiology (p = 0.02), right
ventricular dysfunction (p = 0.03), lower systolic blood
pressure (p = 0.02), higher ejection fraction (p < 0.0001),
and enlarged left atrium (p < 0.0001). Patients with AF had
higher in-hospital mortality (11.0% versus 8.1%, p = 0.21)
and longer hospital length of stay (20.5 = 16 days versus
16.3 = 12, p = 0.001).2%

Falls

* Data from a retrospective study including 107 patients
with AF and mean age of 78 years have revealed that 51%
had reported at least one fall in the previous year. The
risk was higher among patients with diabetes and using
amiodarone.?*

Dementia

* In a cross-sectional study with 1524 participants aged >
65 years, dementia was diagnosed in 11% of those with
AF versus 4% of those without AF (p=0.07). The authors
have found an OR of dementia of 2.8 (95% CI, 1.0-8.1;
p = 0.06) among subjects with AF.2*7

Atrial fibrillation type and complications

* In a retrospective study, data from 407 patients treated
for AF in a cardiology emergency department during the
first trimester of 2012 have revealed that the prevalence
of HF and stroke was higher in patients with persistent AF
(n=188) and flutter (n=>51) as compared to patients with
paroxysmal AF (n=168) (HF: 51.2% vs. 45.1% vs. 19.7%; p
< 0.01; and stroke: 10.7% vs. 9.8% vs. 1.6%; p < 0.01).%

Influence of the Risk Factors on Atrial
Fibrillation and Flutter

* The GARFIELD-AF Registry, a non-interventional,
observational, worldwide study, has included 1065 patients
(= 18 years) with non-valvular AF diagnosed within the
previous 6 weeks at 41 sites in Brazil (82.3% cardiologists).
The mean (SD) age was 68 (13) years, and 55% were
males. Current/previous smoking was found in 32%,
hypercholesterolemia in 42%, obesity in 29%, diabetes in
25%, and hypertension in 81% of the patients.?*

* Among 262 685 patients in primary care centers who
underwent ECGs using telehealth in the state of Minas
Gerais in 2011, the self-reported prevalence of risk
factors among AF patients was: hypertension, 51.8%;
diabetes, 7.3%; smoking, 6.7%; dyslipidemia, 3.5%.
Only hypertension had a significant association with AF in
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comparison with non-AF subjects (51.8% vs 31.7%; OR
adjusted for age and sex: 1.32; 95% Cl, 1.24-1.40).

* A cross-sectional study comparing AF subjects with healthy
controls has found a higher frequency of sleep apnea in the
AF group as compared to the control group (81.6% versus
60%, p = 0.03).2%°

Associated Diseases and Comorbidities

* The incidence of AF among 300 elderly patients (mean age,
75%8 years; 56% women) monitored with pacemakers,
free of AF at baseline, was 22% in a 435-day follow-up,**°
and reached 85% in patients with pacemakers and chronic
kidney disease in a 1-year follow-up.?*'

* In patients with cardiovascular disease who visit the
emergency department, the prevalence of AF is 40% in
those with decompensated HF?*** and 44% in those with
valvular heart disease.??

* A study including patients from an ICU has found an AF
incidence of 11% during the ICU length of stay.?*3

Perioperative atrial fibrillation and cardiovascular surgery

* In the postoperative period of cardiac surgery, AF has
occurred in 12% to 33% of the patients.?**2% Valve
replacement surgeries were associated with a higher
occurrence of AF (31%-33%) during hospitalization as
compared to CABG (12%-16%).

* Advanced age, mitral valve disease, and no beta-blocker
use were associated with postoperative AF in valvular
surgery.?®” Among those who underwent CABG, the
postoperative AF incidence was associated with a left
atrium > 40.5 mm and age > 64.5 years.?*®

Atrial fibrillation and Chagas disease

* Case reports have described AF in patients with orally
acquired acute ChD,** probably related to acute Chagas
myocarditis.

* In the Bambui Cohort Study, 1462 participants aged
60 years and over (mean age, 69 years; ChD n=557,
38.1%) with baseline ECG were followed up for 10 years;
the endpoint was mortality. Atrial fibrillation was more
frequently observed in ChD subjects: 6.1% vs 3.4% (OR:
3.43;95% Cl, 1.87-6.32, adjusted for age, sex, and clinical
variables), and was an independent risk factor for death
(HR:2.35; 95% Cl, 1.53-3.62, adjusted for age, sex, clinical
variables, and BNP levels) in ChD subjects.?*

* Inalarge sample of 264 324 patients who underwent tele-
ECC in a primary healthcare unit in 2011, ChD was self-
reported by 7590 (2.9%). The mean age of ChD subjects
was 57.0 (SD: 13.7) years, and that of non-ChD subjects
was 50.4 (SD: 19.1) years, with 5% of octogenarians in
both groups. Atrial fibrillation was observed in 5.35% of
the ChD subjects and in 1.65% of non-ChD ones (OR:
3.15; 95% Cl, 2.83-3.51, adjusted for age, sex, and self-
reported co-morbidities). In octogenarians, the prevalence
of AF reached 16.26% of the patients: 15.47% of women
and 17.95% of men.?”°

* In the baseline of the NIH-SaMi-Trop Cohort Study, which
recruited ChD patients (n=1959, 67.5% females, median
age 59, Q1-Q3: 49-69 years) with suspected cardiac
disease in 21 municipalities of the Northern Minas Gerais,
the prevalence of AF was 4.5%, being higher in men than
in women (5.6 vs 2.6%, p< 0.001) and in those with
high versus normal NT-ProBNP levels (14.6% vs 2.1%,
p<0.001)."

* In a systematic review and meta-analysis, Rojas et al.
have evaluated the frequency of electrocardiographic
abnormalities in ChD in the general population. Forty-
nine studies were selected, including 34 023 (12 276 ChD
and 21 747 non-ChD) patients. The AF prevalence was
significantly higher in ChD patients (OR: 2.11; 95% ClI,
1.40-3.19).27

* Inasample of 424 ChD patients under the age of 70 years
(41.7% females; mean age, 47 [SD:11]), followed up for 7.9
(SD: 3.2) years, Rassi et al. have found an AF prevalence
of 13.3 (SD 3.1%), with strong association with the risk of
death (HR: 5.43 [2.91-10.13]) in univariate analysis.?”>

* In 330 patients with ChD (mean age 49 *+ 12 years; 58%
men), 26 of whom had AF, an analysis exploring the risk
factors for ischemic cerebrovascular events has found no
increase in the risk of stroke among ChD patients with AF
as compared to ChD patients in sinus rhythm.?”*

Awareness, Treatment and Control

Anticoagulation

* There was a high variation in the use of anticoagulation in
patients with AF, from 1.5% to 91%. Studies with samples
from primary care were more likely to have low use of
anticoagulation as compared to samples recruited from
tertiary centers or cardiologists, as detailed below.

e Among 4638 subjects with AF in primary care centers of
658 municipalities in the state of Minas Cerais, Brazil [mean
(SD) age, 70 (14) years; 54% men], who underwent ECG
using telehealth in 2011, the use of VKAs was reported by
1.5%, and that of aspirin, by 3.1%.%*'

* In a study of patients from 125 primary care centers in 9
states of four Brazilian geographic regions, from January
2009 through April 2016, a subset of patients with AF
(n=301) was identified, 189 (63%) of whom were at
high risk for stroke; only 28 (15%) were regular oral
anticoagulant users, and 102 (54%) were using aspirin.?*?

e The GARFIELD-AF Registry is a worldwide study that
included patients (=18 years) with AF diagnosed within
the previous 6 weeks and at least 1 additional risk factor
for stroke as judged by the study investigator. In Brazil,
among 1041 patients included (82.3% by cardiologists)
between 2010 and 2014, the mean (SD) age was 68 (13)
years, 55% were males, 86% had CHA,DS,-VASc score >
2, 19% were not using anticoagulation therapy at baseline,
26% were only receiving antiplatelet therapy, 29% were
using VKAs, and 26% were receiving NOACs.?*®

e The IMPACT-AF?”> a clustered randomized trial to
improve treatment with anticoagulants in patients with
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AF conducted in Argentina, Brazil, China, India and
Romania, has shown that two-thirds of the patients were
on oral anticoagulation at baseline: 83% were on a VKA
and 15% were on a NOAC. Patients from Brazil (n=360)
were most often on oral anticoagulation at baseline (91%),
and 27% were on NOACs. Of all patients taking VKAs in
Brazil, 40.3% had INR values between 2 and 3 prior to the
baseline visit.

* A cross-sectional study including 162 patients from a
university hospital in the city of Porto Alegre, Brazil [mean
age (SD), 69 (12) years; 57% males; 96% with CHA,DS -
VASc = 2], has found that 55 (34%) patients were using
anticoagulants and 80 (50%) patients were on aspirin.?’®

* A cross-sectional study from a university hospital in the
city of Rio de Janeiro, Brazil, has included 659 consecutive
hospitalizations due to decompensated HF, from January
2006 to December 2011. Patients with AF (n=264; 40%)
had a median CHA,DS,-VASc score of 4, which was = 2
in 90% of the patients. The anticoagulation rate was 53%
on admission and 67% on discharge.?”

* A stroke registry in the city of Joinville has described all
429 cases of stroke that occurred in 2015, of which, 87.2%
(374/429) were ischemic strokes. Atrial fibrillation was
detected in 11.4% (49/429) of the patients and in 58%
(49/84) of all cardioembolic strokes. Of the 26 patients
with known prior AF, 19 (73%) were not anticoagulated,
20 (77%) had a CHA,DS -VASc score = 3, and 21 (81%)
had a HAS-BLED score < 3.%!

* The quality of warfarin therapy has been evaluated using
the parameter TTR in different samples in Brazil. In general,
samples are not composed by only AF patients. Patients
with AF using anticoagulants have worse TTR as compared
to other indications, such as prosthetic valves. The TTR
varied between 46% and 67% in the studies.?*?7727% Age
> 65 years, but not health literacy, was associated with a
higher TTR.?"®

Rhythm or rate control (medication, cardioversion,
catheter ablation)

e A cross-sectional study with 167 AF patients has found
that rate control was more common than rhythm control
as treatment strategy (79% vs. 21%; p < 0.001). In the
subgroup with paroxysmal AF, both strategies were equally
used (rate control, 53%; rhythm control, 47%; p = 0.69).
Patients with persistent AF were more likely to be receiving
rate control treatment (96% vs. 4%; p < 0.001). Among
those in rhythm control, amiodarone (43%), sotalol (16%),
and propafenone (14%) were the drugs mostly prescribed.
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Beta-blockers were prescribed for 81% of the patients in
rate control.?®® Amiodarone was mentioned by 83% of the
doctors as the choice for rhythm control strategy.?"

Data from 125 primary care centers have found that,
among the patients with AF (n=301), 91 (30.2%) were not
receiving any type of treatment for rate or rhythm control.
Of the remaining 210 patients on treatment, 147 (70%)
used rate control agents (beta-blockers, digoxin, diltiazem,
or verapamil) and 25 (12%) used at least one antiarrhythmic
drug (amiodarone or propafenone). The simultaneous use
of antiarrhythmic drugs and beta-blockers was reported by
36 (17%) respondents.?*?

Atrial fibrillation ablation has been reported in the first Latin
American Transcatheter Ablation Registry that included
742 patients for AF ablation, either first-time or re-do
procedures, performed between January 1% and December
31, 2012, in 18 centers in Brazil 2

In a one-center case series, a total of 225 patients with
paroxysmal AF [64 women (29%) and 161 men (61%)]
underwent catheter ablation with a recurrence of 21%
among women and of 20% among men (p = 0.89) in a
1-year follow-up.?®*

Future Research

The First Brazilian Cardiovascular Registry of Atrial
Fibrillation: the RECALL study is a registry in AF that
finished inclusion of patients in 2019 with 4584 subjects
and will probably be published in 2020. It will be the
largest Brazilian registry with data from all country regions
regarding the characteristics and treatment of AF patients
from 73 centers in Brazil .2

Ongoing cohort studies, such as the ELSA-Brasil, have
the potential to fill the information gaps on incidence,
risk factors, risk prediction — including genetics — and
prevention of AF in Brazil. To our knowledge, there is
neither an original published study with information on
the incidence of AF in Brazil nor longitudinal data on
risk factors.

Studies designed to screen AF in a population base
or selected populations by use of ECG or screening
devices are ongoing and should bring information on
the relevance of including this strategy in primary care
or specialized centers.

Implementation strategies to enhance anticoagulation use
among AF patients should be encouraged, particularly in
primary care settings.
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Table 6-1 — Number of prevalent cases and age-standardized prevalence of atrial fibrillation and flutter, per 100 000 inhabitants, in 1990 and
2017, with percent change, by sex, in Brazil and Brazilian Federative Units.

Both Sexes Female Male
E;:Z'r':t:i 1990 2017 '::;cn‘;"e‘ 1990 2017 ':E::\Z"e‘ 1990 2017 z;;:"e'
e (95% UI) (95% UI) o (95% UI) (95% UI) o (95% U) (95% UI) o
Acte ( 4825_2%52_5) ( 4936?07? A0 40;?;75'29_3) 508.3 (427:596.5) 4'22‘_120)'3?' 669.8(540.1,806.8) 6972 (555:840.8) 4.1 (10.6-25)
Alagoas 426.1 (308.3;568) 4287 06(59:5) 320.2 3228 07(75:63) 5466 (39897357)  5625(42157343)  29(107:53)
(312.2:556.5) (221.7:432.7) (2254:434.5)
Amaps (58(%;37'26‘ ) (6006.2%0.2) 34(13:05)  SBIU4EIST) | 48;;9532) 38(88-13) 8167 (7036:9365)  848.1(7269:9767) 38(10.1-18)
Amazonas (3754_2;2;130_5) 503 (365.76364)  43(09-04) (2573_‘3‘?4'2 . o5 43204568) 31(09-31)  620(4%097668)  6553(510:813)  57(13:07)
Batia (33242;7539.6) o 464.?%36.8) sote) 4232335'2) (25;?%5. ) s.aég.e;- 5742(436.27334) 6057 (4547725) 5.5 (14-16)
Brazi Blo(157278)  BAOS(EITTS)  35EIL) 4174_2?5'26_5) ( 4395_5;26'} on 46023  TSIENERN  769E66%5) 37914
Cearé (3614;?5';8.3) (36;2;16:2.8) 250449, 4232320'9) (2503.‘2‘5"23.5) 29(96-37) 6183(486.1767.3) 6457 (5056:8037) 44 (107:2.2)
Distrto Federal (56(%?7&5. ) (569625’7'59.2) 25012:18) 45:‘{2%%82‘9) ( 46:3;7639. [ 360819 7968(GE045209) 8245(638I%681) 35(107:21)
Espirito Santo o 14.2;3688.6) 50566045 44(04:0T)  B1QBABY fg;‘gg]) 5'53_183)'1 T BOTUS3TS64)  6295(4799:809) 54 (125:09)
Goids (37;?;7685.3) (3975.;;1623.& 5(108:0.1) (35;;?5'2 45 (3774.2;15';7.3) 51(12-18) 5333 (38156956) 5687 (41237548) 66 (14.8:1.1)
Maranho (2513;;7516.2) BAQUGSD) T34 973"32"‘359‘7) p 8;2;13';8‘6) '6‘154‘2‘)1 T 467.9(31246766) 4324 (200.4:621.1) 7.6 (0.1:16)
Mato Grosso 537.0(432.1:852) 5581 (443.3696) 3.8 (86-1.1) 4564 4772 48(112- 6070 47147502)  637.4(4914:8129)  5(116:18)
(381.1543.6) (303:2,572.4) 16)
Z":g’uf"’ss" (538(?;%3 43) (5 46.3%36.2> 18(66-2.3) ( 45;;262&8) < 477?2;16';”) 35(97-19)  8158(706.7:9383) 8452 (719.9.986) 3.6 (10.2:-22)
Minas Gerais (6207.;%?5.9) (6467.2;2550.9) 22(78:26)  554.1(476.8,635) (4985;?&‘;;8.4) 21(9-39) (783?50;:334.5) (822?73:(1)6740.7) 26(9-29)
Paré 62(108561)  4MTEUSTSY)  204:31) 2@ 53294298) '0";(76)'5;' 549.8(40667196) 5692 (416743) 35 (97-35)
Paraiba SWTBUBSE2) 3%;76;0.3) 306102 414.;;75'35.7) (3524;?521.2) 5(1112)  6103(47267627)  640.1 (49B3:810.0) 4.9 (11.5:-18)
Paran ( 4335.??632. y (5026_2;77'; Ly 30E09 41;3;3533. ) w 45_;?‘632_9) 42(10:2) 6869 (55488278) 719 (57648709) 47 (125:-1)
Pemambuco @ fizsgg y M2(ITTSRZ)  46(101:04) (23;.2;54'27.7) (25;;‘33.6) 57(14-16) 5289 (3797:7039)  558.1 (400.4750.7) 5.5 (11.9-1.7)
Piaui 0201359 5‘?75375) 2(74:24)  322(227.4:4343) (2293;;74‘29.6) 18(04:52)  5502(408.;7193) 5687 (417.27502) 3.4 (9.7:26)
Rodedaneio 72836203821 g " ‘;;28'25_8) 26(66:14)  STIUETORY  SESEBIETLH 318322 WMBEI210TIY g 1955‘15079 g 246239
Eg’ngra"de do 458.2 (345.8;587) " 46442;76;343) 19(7.613.1) @ 42337426 " U77(2474666) 27 4(.171)'2;_ 502.8 (458.7:7445) 617 (468.6:789.3)  4.1(11:3)
Eci)c’si"a"de 500.1(399:629.9)  534.9 (418.9:668)  5.1(950.3) (3514_f:55'26_3) (3674;%?8_ 0 4'81(_161)'95‘ 604.9 (449,773) 6358 (476.4:8235) 5.1 (11.8:-0.9)
Rondénia 515.5(4082:637) 5201 (416:655) 26 (73:-23) 436.6 4551 4210 sg05(a467412) 6015 (453.17676) 36 (108:3)
(357.1:521.5) (3T1.5:547.56) 22)

Roraima (6097.3;2634.9) (64;‘1‘;18'244) 55(0518) (4515.2;36(1)3.1) (488??;2621 4 78(1382)  8435(728.4969) (793?30;?68395) 79(13424)
Santa Catarina . 66;77;2 y (53:‘1‘;17'2 Ly 46502 4825.3;1620.9) 5825 (504667.2)  37(94:24) 6795 (544.48205)  TH.7(566.7:873) AT (11.4-16)
Séo Paulo (7368.%32.7) (753?2?9534.3) 19(6.1-19) (6057.2;28}87.1) (629??%‘;2.9) 34(07-18) (8901.3;2181.:736.3) (9031.24;‘121'30.2) 14(68-41)
Sergipe ( 4195.;%;)9.8) ( 4352?6'2 e S46s1Y g 232%1 5 (3224.235‘?5.6) 4'52(2)'9;' 660.2(543.88053)  699.4 (57048473) 45 (109:1.6)
Tocantins 5 86_;;37'?3_7) 6328 (532.1743)  32(8.2-16) (3724_‘1‘%;7_ 4 (38;?:55;7_3) 39(07-14) 7651 (651.1,800.6)  7945(668.7:027.2)  3.8(10.3-2.9)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation.?®®
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Table 6-2 - Number of deaths and age-standardized mortality rate due to atrial fibrillation and flutter, per 100 000 inhabitants, in 1990 and
2017, with percent change, in Brazil and Brazilian Federative Units.

1990 2017
Number of deaths Mortality rate Number of deaths Mortality rate Percent change
(95% UI) (95% UI) (95% UI) (95% UI) (95% UI)

Acre 4 (4:5) 9(4.5:5.5) 22 (20;24) 45(4.1:4.8) -8.6 (-18.4;-0.9)
Alagoas 35 (33:41) 5(3.34.1) 119 (112;135) 41 (3847) 16.1 (4.2:26.2)
Amapa 3(3;3) 5.8 (5.4:6.5) 18 (16;19) 53 (4.7,5.6) -9.6(-20.22.2)
Amazonas 19 (17:22) 9(3.74.7) 87 (82:96) 4(3.8:4.5) 3.2(-116;13)
Bahia 236 (219;265) 2(3.9:4.8) 719 (675;798) 4.3(4.1,4.8) 2.3(-6.1;10.2)
Brazil o 4586;%36) 47 (4451) 10059 (9390;10698) 48(4552) 25(:2973)
Ceara 128 (117;149) 35(3.2:4.1) 404 (380:443) 39(3.6:4.3) 109 (-1.7;21.9)
Distrito Federal 13 (12:14) 6.4 (6.17) 97 (88;108) 7.6 (6.8:8.4) 19.8 (5.5:32.9)
Espirito Santo 41 (37;44) 6.2 (5.7:6.7) 169 (157;188) 45(4.15) -28.3(-33.7;-21)
Goias 43(38:46) 49(4552) 226 (206:246) 43(3.9:4.6) 13.7 (-20.1:-5.6)
Maranhéo 85 (55;101) 49(35.8) 305 (219;342) 5.1 (3.6:5.7) 1(-6.7:26.3)
Mato Grosso 18 (16;21) 41(3.85.1) 99 (92;111) 44 (4.1:49) 6(-8.3;16.1)
Mato Grosso do Sul 24 (22:26) 5.1 (4.7,5.5) 110 (103;122) 48(455.23) -6.6(-13.32.2)
Minas Gerais 279 (253;294) 52 (4.7,5.4) 1144 (1058;1223) 46(4.3:4.9) 11,5 (-17.2;-4.6)
Paré 63 (59;71) 45(4.2:5) 258 (232:279) 46 (4.1:5) 5(-8.3;11.9)
Paraiba 74 (69;85) 3.8(3.54.3) 196 (179;222) 3.9 (3.6;4.5) .1(-8.4;,16.3)
Parana 123 (115;137) 54 (5.1;5.9) 516 (487;575) 49 (4.6;5.5) 8.3 (-14.2;-2)
Pernambuco 135 (127;151) 47(45523) 402 (377;446) 43 (4:4.8) -9 (-15.1;-2.3)
Piaui 43 (39;51) 41 (3.75) 138 (129;157) 8(3.5:4.3) 9.1 (-20.7,0.5)
Rio de Janeiro 290 (266:306) 53 (4.9;5.6) 1052 (972;1124) 2 (4.85.6) -0.2 (6.7:6.5)
Rio Grande do Norte 60 (54;67) 41(37:46) 169 (158;188) 2(3.9:4.6) 15 (-8.4;12.4)
Rio Grande do Sul 183 (168;195) 49 (4552 698 (655;761) 49 (4.6;53) 0.5 (-6.6,7.6)
Rondbnia 5 (5:6) 45(4.25) 45 (41;52) 3(3.84.9) 5.4 (-16.16.2)
Roraima 1(122) 77(792) 1(10;13) 6 (5.8;7.4) 145 (-30.2;-1.2)
S&o Paulo 637 (571:670) 8 (5.26.1) 2605 (2372;2755) 8(5.36.2) 1.2(-6.3:8.4)
Santa Catarina 69 (64;74) 52 (4.8,5.6) 312 (293;340) 5.1 (4.8:5.6) 1.3 (-8.7:6.5)
Sergipe 27 (25;31) 6 (3.4:4.1) 81 (75;87) 4(3.7:4.4) 114 (-0.8:21.6)
Tocantins 10 (9;12) 7.1(6.4:8.3) 55 (50;60) 44 (4:4.8) -37.4 (-46.5:-30.2)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation .?%°
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Table 6-3 - Number of deaths and age-standardized mortality rate due to atrial fibrillation and flutter, per 100 000 inhabitants, for males, in

1990 and 2017, with percent change, in Brazil and Brazilian Federative Units.

1990 2017
Number of deaths Mortality rate Number of deaths Mortality rate Percent change
(95% UI) (95% UI) (95% UI) (95% UI) (95% U1)

Acre 24(2;29) 5.2 (4.5:6.3) 9.9 (7.4,11) 43(3.24.7) -18.5 (-36;-6.3)
Alagoas 16.8 (14.9;21.8) 3.9(3.55.1) 43.9 (36;51) 36(34.2) 6.8 (-25.1;7.4)
Amapa 14(1.21.7) 5.3 (4.7,6.9) 8(5.9,8.9) 5.7 (4.2,6.3) 7.2(-22.4;24.4)
Amazonas 9(8;12.5) 4.1 (3.75.9) 37.1(31.5:44.3) 3.8(3.24.5) -8.9(-31.4;6.1)
Bahia 106.6 (93.5;133.7) 45(3.95.6) 300.3 (246.4;345.5) 45(3.75.2) 2(-12.814.6)
Brazil 1134.1 (952.8;1309.1) 4.7 (4.1;5.6) 3773.7 (3076.2;4312) 4.6(3.85.2) -3.5(-12.9;1.8)
Ceara 60.8 (52.3;85.1) 37(3.25.2) 150.3 (124.7,172.3) 3.6 (3:4.1) -37(-27.5114.2)
Distrito Federal 5.1(4.4,6.3) 5.8 (5:6.9) 33.1(27.6;44.6) 6.5(5.5;8.3) 12.6 (-5.3;28.7)
Espirito Santo 18.7 (15.5;21.5) 6(5;7.1) 68.3 (59.6;85.4) 4.5(3.9,5.6) -25.5 (-35.5;-12.6)
Goias 19.6 (15.7;22.2) 36(2.8:4) 104.4 (86.7;121.5) 43(365.1) 20.7 (5.6;36.8)
Maranh&o 37.7 (28.4;47.6) 6(4.1;,7.9) 152.5 (121.6;180.5) 6.1(4.87.2) 0.5(-17.7;21.6)
Mato Grosso 9.7 (8.6;13.3) 4.5(3.9;6.5) 45.7 (39.9;56.6) 4(3.54.9) -12.1(-31.4;2)
Mato Grosso do Sul 12 (10;13.7) 4.8(395.4) 46.7 (37.9;53) 45(3.75.2) -4.6 (-154.9)
Minas Gerais 117.9 (91.5;129.6) 49(3.85.3) 448.6 (360.9;504.4) 4.4 (3655) -8.8(-18.3,5.3)
Para 274 (24534.2) 44 (3.9;5.6) 118.4 (98.2;138.8) 47(3855) 6.5 (-11.5;21.6)
Paraiba 34.5(30.2;43.6) 3.7(3.24.6) 73.6 (58.5;86.4) 3.7(3:44) 1.3(-16.8;20)
Parana 56.9 (48.1,67.9) 5.1(43:6.1) 207 (179.8;248.3) 47 (4.1:56) -77(-19.6:2.2)
Pernambuco 60.6 (51.5;72.6) 5(4.2,5.9) 146.5 (118.1;165.8) 4(3.24.5) -19.1(-30.3;-10.8)
Piaui 21.7 (18.5;31.3) 52 (4.47.7) 51.5 (41.7;59.5) 33(2.73.8) -36.2 (-55.3;-22.8)
Rio de Janeiro 111.5(86.2;124.2) 54 (4.3,6.1) 348.2 (286.2;400.2) 4.9 (4.1,5.7) -9.5(-20.4;2.3)
Rio Grande do Norte 28.1(25.1;36.5) 4.4 (3.95.6) 64.6 (52.2,74.5) 4(3.24.6) 7.7 (-27.1;6.6)
Rio Grande do Sul 72.6 (59.1;83.3) 5.2 (4.2:6) 244.4 (205.8;288.7) 48 (45.6) -8(-20.4:2.1)
Rondénia 3.1(2737) 49 (4.15.7) 21.6(18;25.5) 4(3.34.7) -18.7 (-32.2;-4.5)
Roraima 0.7 (0.6;0.9) 7.4 (6.4;10.2) 52 (356.1) 5.6 (3.76.6) -24.1 (-55.7;-2.4)
Santa Catarina 29(23.2;33.3) 4.9 (3.95.6) 111.5 (95.9;136.1) 4.6 (3.9,5.5) 6.4 (-21.3,9.3)
S&o Paulo 253.3 (189.4;278.3) 5.4 (4.1;6) 877.3 (668.2;969.6) 5.2 (4,5.8) -4.1(-16.6,9.7)
Sergipe 12.1(10.9;15.6) 3.8(3.4,4.8) 29.6 (24;33.9) 3.7 (3;4.3) -1.3(-19.8;13.2)
Tocantins 5(4.3;7) 6.7 (5.6;10.1) 25.5(19.7;28.6) 4.1 (3.1,4.5) -39.9 (-59.5;-25)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation.?
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Table 6-4 - Number of deaths and age-standardized mortality rate due to atrial fibrillation and flutter, per 100 000 inhabitants, for females, in
1990 and 2017, with percent change, in Brazil and Brazilian Federative Units.

1990 2017
Number of deaths Mortality rate Number of deaths Mortality rate Percent change
(95% UI) (95% UI) (95% UI) (95% UI) (95% UI)

Acre 2.1(1.922) 4.7 (4.355) 12.1(11;13.8) 4.7 (4.354) 0.1(-12.3;20.5)
Alagoas 18.6 (17.2,20.4) 33(3;3.6) 74.9 (68.7:87) 44 (45.) 33.7 (18.1;51.9)
Amapa 1.8(1.6,1.9) 6.2 (5.7;6.6) 9.8(8.9;10.9) 5(4.6;5.6) -19.1(-28.5;-6.7)
Amazonas 9.5(8.8;10.3) 3.8(3.54) 50.3 (46.4;55.1) 42(394.7) 13 (1.5;26.5)
Bahia 129.5 (119;141.4) 41 (3.8:4.5) 419 (386.8;470) 4.1 (3.8:4.6) 1(-10.1;14.6)
Brazil 1515 (1453.7;1558) 4.7 (4.54.9) 6285.3 (6014.2;,6615.7) 5(4.85.2) 5.4 (0;12.3)
Ceara 67.3 (55.6;76.4) 34(2.83.8) 253.8 (235.8;280.5) 4.1(3.8;4.5) 21.2(2.5;55.8)
Distrito Federal 7.9(7.4;85) 6.8 (6.3;7.5) 64.3 (55.9,72) 8(6.9;9) 17.8 (-4.1;36.2)
Espirito Santo 22.2(21.1;23.4) 6.3 (5.9;6.6) 100.3 (91.8;109.2) 4.4(44.8) -29.8 (-36.4;-22.7)
Goias 23.4(21.9;24.8) 6.4 (6;6.8) 121.8 (112.8;132.6) 4.2(3.9;4.6) -34.1(-39.9;-27.8)
Maranh&o 47.5(19.2,62) 4.6(1.86) 152.1 (84.2;183) 45(2554) 2.7 (-16.2,44.7)
Mato Grosso 79(7.1:8.8) 3.8(3.4:4.2) 53 (48.6:58.4) 47 (4352 23.7 (7:43.6)
Mato Grosso do Sul 12.3 (11.7,13) 54 (5.1,5.7) 63.5(58.3;71.8) 5(4.55.6) -8.2(-16.6;3.4)
Minas Gerais 161 (153.7;169.7) 5.3 (5.1;5.6) 695.6 (644.5;746.7) 4.7 (4.35) -12.6 (-19.7;-5.3)
Para 35.7(33;38.6) 45(4.24.8) 139.2 (126.4,151.5) 45(4.1:49) -05(-10.9;10.8)
Paraiba 40 (36.6;44) 39(354.2) 122.3 (108.1;146.1) 4.1(3.6:4.8) 5.2(-10.7;27.9)
Parana 66 (62.6;70.3) 5.6 (5.3;6) 309.3 (287.2;338.3) 5(4.7,5.5) -10 (-16.8;-2)
Pernambuco 74.4 (69.4;,82.4) 4.6 (4.355) 255.8 (234.3;293.1) 4.5(4.1;5.1) -2.1(-10.7;9)
Piaui 21.2 (17.8;24.3) 35(3:4.1) 86.9 (80.1;99) 4(3.7:4.6) 14.2 (-2.7:46.6)
Rio de Janeiro 178.9 (169.9;190.3) 5.2 (4.9;5.5) 703.5 (652;753.2) 5.3(55.7) 3.5(-4.7;,12.5)
Rio Grande do Norte 31.7(27.6;35.2) 4(34:4.4) 104.6 (95.4;119) 4.2(3.84.8) 7.2(-74;35.9)
Rio Grande do Sul 110 (104.6;115.1) 47 (455) 454 (421.1;488) 49 (46:53) 36(4.2:12)
Rondénia 2(1.8;2.2) 4.1(3.8;4.5) 23.7(20.5;28.3) 45(395.4) 9.7 (-6.2,28.3)
Roraima 05(0.5,0.6) 7.8(7.18.7) 6.1(5.1;,7.7) 7.3(6.19.2) -6.5 (-26.1;18.5)
Santa Catarina 39.8 (37.7;42.4) 54 (5.1,5.7) 200.6 (185.2;217.9) 54 (55.9) 0.7 (-8;10.2)
S&o Paulo 384 (366;404.7) 5.9 (5.6;6.2) 1728 (1597.3;1849.2) 6.1(5.7;6.6) 3.3(-4.6,11.7)
Sergipe 14.7 (13.6;16) 35(3.23.8) 51 (46.9;55.6) 42(3.9:4.6) 20 (5.5;34.7)
Tocantins 5(4.2,5.6) 7.3(6:84) 29.9 (27.3;33.6) 4.8(4.4,54) -34.3 (-44.6;-13.8)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation.?®
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Table 6-5 - Number of DALYs and age-standardized DALY rates due to atrial fibrillation and flutter, per 100 000 inhabitants, in 1990 and 2017,
with percent change, in Brazil and Brazilian Federative Units.

1990 2017
Num?gesr t;:fUIJI;O«LYs DALY Rate (95% Ul) Numl():sr oZfle?;ALYs D(I-glgoY/uIET)te Per((:;;}/ocll]le;nge

Acre 140.3 (113.7,174.5) 95.2 (79;115.3) 542.9 (445.2;660.8) 99.2 (82.4;119.4) 4.2 (-2.5,9.6)
Alagoas 909.3 (730.5;1123.5) 72.4 (59.1;88.5) 2456 (2031.2;2952.7) 82.7 (68.8;99.8) 14.3 (5.6;21.9)
Amapa 93.7 (76;114.6) 108.7 (91.2;129.2) 499.4 (411.6,598.4) 114.8 (96.3;135.5) 5.6 (-0.8;10.9)
Amazonas 560.7 (445.6;698.8) 80.3 (65.3;98.1) 2138.5 (1735.6,2644.7) 86 (70.9;104.7) 7(-2.3;13.8)
Bahia 5285.8 (4366.4;6397.1) 81.3 (67.7,97.7) 13791.8 (11451.4,16610.3) 87.7(72.8;105.1) 7.9(1.8,14.3)
Brazil 79208.5 (64514;96525.8) 99 (82.3;118.9) 226809.7 (187976.8;272166.3) 103.6 (86.3;123.8) 46(1.7,7.2)
Ceara 3014.4 (2422;3741.1) 75.8 (61.3;93.5) 8054.1 (6619.6;9756.6) 81.9(67.2;99.4) 8.1(0.8;15.1)
Distrito Federal 543.8 (441.9,662.7) 115.2 (98.8;135.3) 2469.3 (2043.2;2968.8) 121.7 (104.3;143.6) 5.6 (-0.4;12.4)
Espirito Santo 1099.3 (895.3;1344.2) 92 (77.3;109.3) 3570.3 (2938.2;4327.6) 88 (73;106.3) -4.3(-9.7;2)
Goias 1394.8 (1125.9;1736.9) 88.5 (74.3;106.4) 5412.9 (4410.7,6618) 87.9 (72.8;106.9) -0.7 (-6:4.2)
Maranhao 1889.2 (1401.3;2435) 82.3(59.9;105.9) 5041.4 (3929.4;6224.5) 82.1(63.9,101) -0.3(-8.1,9.3)
Mato Grosso 598.8 (479.5;750) 88.1(72.5;107.8) 2612.4 (2125.1;3202.6) 93.2(76.9;113.4) 5.7 (-1.8;12.3)
Mato Grosso do Sul 826.2 (672.8;1002.9) 106.5 (89.4;126.4) 2822.2 (2306.6;3401.7) 107.2 (88.5;128.2) 0.7 (-4.2,5.9)
Minas Gerais 9413 (7638.3;11547.3) 108.3 (90.1;129.8) 27059.3 (22340.6;32657.7) 108.2 (89.5;130.4) 0.1 (-5:4.7)
Para 1539.4 (1262.2;1889.2) 81.5(67.9;98.9) 5393.3 (4478.1;6529.9) 87.8 (73.5;105.3) 7.7 (-0.5;15.3)
Paraiba 1821.5 (1468.3;2223.4) 80.9 (65.7;98.4) 4007.5 (3263.1;4821.6) 86.5(70.3;104.3) 6.9 (-0.9;14.3)
Parana 3979.9 (3220;4841.8) 99.3 (83.5;118.5) 12001.8 (9814.5;14534.6) 99.9 (82.5;120) 0.6 (-4.5;5.2)
Pernambuco 3220.7 (2629.5;3992.3) 80.7 (67.7,97.7) 7977.1 (6643,9724) 83.5(69.8,101.6) 3.5(-2.1;8.8)
Piaui 1028.8 (830.3;1272.4) 78.1(63.8,95.4) 2789.9 (2291.5;3412.7) 77.8 (64;95) -0.4 (-9.6:6.5)
Rio de Janeiro 9520.4 (7787.9;11658.2) 111.4 (93.3;133.4) 24316.8 (20202.2;29195.3) 115 (95.9;137.6) 32(-1.1,7.7)
Rio Grande do Norte 1263.4 (1031.4;1535.4) 80.1(65.7;96.9) 3165.6 (2620.9;3796.6) 84.7 (70.1;101.5) 5.8 (-1;13)
Rio Grande do Sul 5078.4 (4134.3,6186.3) 89.5(74.8,107.2) 13838.5 (11505.8;16723.4) 93.9 (78.3;113) 5(-0.4;10.1)
Rondonia 2534 (200.9;317.6) 90.3 (75.1;109.6) 1179 (948.7,1453.8) 89.7 (73.1;108.8) 0.7 (-9.2,6.7)
Roraima 56.1 (44.6:69.3) 126.8 (106.6;149.8) 348.9 (280.1;430.2) 121.6 (100.7;145.4) 4.1 (-14.3:4.4)
Santa Catarina 2181.6 (1779.3;2657.9) 102 (85.4;121.3) 7392.7 (6024.1;8973) 103.4 (85.4;123.9) 1.3 (-4.1;6.7)
S&o Paulo 224776 (18132.5,27717.9) 126.9 (105.3;152.6) 64766.7 (53494.2;78258.7) 129.7 (107.8;155.7) 2.2(-1.9,6.8)
Sergipe 669 (542.7;814.8) 81.1(66.1;98.5) 1828.2 (1484.9;2230) 88.9 (72.8;108.1) 9.6 (2;,16.3)
Tocantins 349.1(280.8;431.7) 109.5 (92.1;130.9) 1333.2 (1097.2;1609.2) 100.5 (83.2;120.9) -8.2(-17.2;-1.2)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation.?®
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Table 6-6 — Number of DALYs and age-standardized DALY rates due to atrial fibrillation and flutter, per 100 000 inhabitants, for males, in 1990
and 2017, with percent change, in Brazil and Brazilian Federative Units.

119

1990 2017
Percent change
"”"";:;,ZfUDI;“LYS DALY Rate (95% UI) N”ml(’gs’ozfunl)“'vs DALY Rate (95% UI) (95% UI)
Acre 824 (64.8,104.4) 103.4 (83.4127.4) 2855 (225.7:358.6) 105.6 (83.6130.8) 21 (9.811)
Alagoas 499.5 (389.5,638.7) 85 (67.3,107.9) 1190.5 (947.6;1474.1) 90.7 (72.7;12.3) 6.7 (55:16.7)
Amapé 511 (40:63.7) 118 (95.2:144.5) 2714 (214:3338) 1305 (104.5157) 106 (-3:20.7)
Amazonas 3296 (252.8:421.6) %4 (74.1;118) 11889 (930.8;1511.3) 975 (77.3:121.8) 37 (9.4:13)
Bahia 2825 4 (2259;3508.4) 93.6 (75.8:114.9) 7090.6 (5714.9,8706.2) 1038 (83.91269)  10.8(0.8206)
Brazil 415149 (32715.2,51721.2) 1111 (895136.9) 1106431 (88430.8,136579.6)  115.1(929;1414) 36(-1456.8)
Ceart 1685.5 (1306.6,2141) 90 (70.3;113.6) 4062.6 (3213.5:5079.7) U3 (748175 48(9T151)
Distrto Federal 2794 (219.3:350.7) 1216 (100;148) 1168.9 (907.8;1460.2) 1205(104.11592)  65(36:16.9)
Espiito Santo 599.5 (468.5,752.9) 102.1 (82.7;126.1) 1800.5 (1424.3,2230.4) 99.9 (79.9:123) 24 (9.86.8)
Goids 751.4 (581.6:960.7) 8.2 (67.9:107.5) 27736 (2210.3,3516.4) 55(774M199)  12.1(33203)
Maranhao 1002.8 (794.7;1292) 97.2 (76.4:124.3) 2672.9 (2147 4;3307.9) B8 (TTANTY  14(12.193)
Mato Grosso 361.1(280.9,464.2) 971 (77.2:122.4) 1416.9 (1121.4,1780.2) 98 (78,122.3) 09 (10.9:10.3)
Mato Grosso do Sul 4818 (382.6,600.1) 116.5 (94.2,143.5) 1485.7 (1183.7:1835.7) 1189 (95.7,145.8) 2(583)
Minas Gerais 5075.7 (3041.5:6388.2) 123.2 (98.4:152.2) 13931.2 (11083 4;17144.6) 1249(1002:1529) 14 (-5687)
Para 848 (666.8;1072.3) 9 (73.9;114.8) 30306 (2434.6,3752.2) 1021 6351259)  11(:09:212)
Paraiba 950.6 (751.8:1199.7) 80.6 (70.4:112.2) 1908.7 (1508.1;2391.4) 964(762:1201)  76(:39,19.3)
Parané 21551 (1663,2723.3) 106.1(85.2:131) 5923.6 (4690.3,7392.9) 100.3 (87.5:134.3) 3(47:102)
Pemanmbuco 1666.7 (1313.2;2134) 92.1 (74.4:115.9) 3745.8 (2945.1:4730.6) 928 (73.4;17.1) 08(:8.9:8.4)
Piaui 576.9 (446.6;737.6) 95.2 (74.8:122.4) 1384.7 (1098.5,1744.7) 858(68.1,1076)  -99(-266,08)
Rio de Janeiro 4817.5 (3787 4:6124) 130.7 (106;161.9) 114135 (9010.4;14162.3) 1321 (1056:1623) 1.1 (6.179)
Rio Grande do Norte 693 (547.8,864.6) 93.1 (74.1:115.7) 1566.9 (1250.7;1936.6) 074 (T76:196)  43(0.9:145)
Rio Grande do Sul 2490.2 (1952.9,3132) 100.7 (81.3:123.8) 6341.6 (5040.4;7933.5) 1035 (83.6128.3) 28 (6,10)
Rondonia 162 (126.2:207.2) 99.7 (81.4:123.1) 6419 (500.4;812.1) 949 (75.2,118.3) 4.9 (14.95)
Roraima 37.3 (29:46.7) 140.1 (113.5,1708) 206.6 (161.2,261.9) 1324 (105.1:1637) 5.5 (-2457.6)
Santa Catarina 1083.7 (847.3:1362.7) 106.2 (85.8:130.2) 3431.7 (2674.2:4328.4) 107 (85.2,133.9) 08(8.39.9)
Séo Paulo 11426.4 (8857 6,14374.4) 1395 (1.1:173.2) 30035.6 (23857;37379.4) 1402 (11251722)  05(-657.5)
Sergipe 360.2 (280.2:450.3) 95.4 (74.6:119) 913.8 (721.5;1145.2) 1018(613:1269) 6.7 (46,16.1)
Tocantins 2131 (162.9,260.7) 120.8 (96.4;150) 758.9 (602.2,940.5) 1116(89.11376)  -7.6(-24.833)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation.?
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Table 6-7 - Number of DALYs and age-standardized DALY rates due to atrial fibrillation and flutter, per 100 000 inhabitants, for females, in
1990 and 2017, with percent change, in Brazil and Brazilian Federative Units.

1990 2017
Percent change
Numl();,sr ‘;:fUI?;ALYs DgI;oYAIET)te Numl():Srozful?;t\LYs DALY Rate (95% Ul) (95% UlI)

Acre 57.9 (47.4;70.5) 86.1(72.7,102.9) 257.4 (215.1;306.5) 92.9(77.9;110.2) 7.9(-0.3;18.8)
Alagoas 409.8 (338.1;497) 61.8 (51.4,75) 1265.4 (1065.7;1512.4) 76 (64.2,90.7) 23 (11;37.8)
Amapa 426 (35.6,51.1) 99.4 (85;116.6) 227.9 (189.3;270.1) 101.1(84.9;118.6) 1.6 (-6.7;11.1)
Amazonas 231.1(189.1;286.3) 67.1(56.5;81.1) 949.6 (793.8;1139.7) 74.8 (62.7;,88.8) 11.4 (2.8;20.8)
Bahia 2460.4 (2058.7;2986.8) 70.7 (59.5;85.1) 6701.3 (5667.8;8010.2) 74.7 (62.9;89.5) 5.6 (-2.8;15)
Brazil 37693.5 (31770.2;45054.9) 88.6 (76.2;103.9) 116166.6 (98895.8;135791.7) 93.7 (79.8;109.5) 5.8(2.4,9.7)
Ceara 1329 (1065.5;1653.3) 63.3 (51;78.8) 3991.4 (3369.5;4733.9) 71.4(60.1;85.2) 12.8(0.7;31.8)
Distrito Federal 264.4 (221.2;315.2) 109.1(94.7;125) 1300.4 (1089.6;1554.4) 113.9 (96.7;132.4) 4.4 (-7.5;15.1)
Espirito Santo 499.9 (418.4;598.1) 82.4(71.3;96.2) 1769.9 (1488;2115) 78 (65.7;93) 5.3 (-11.9;1.5)
Goias 643.3 (529.2;783.9) 92.3(80.3;107) 2639.3 (2200.5;3167.7) 81.1(68.2;96.8) -12.2 (-18.5;-5.6)
Maranh&o 886.4 (483.4,1176.4) 72.3 (38.6;96) 2368.5 (1549.5;2987.1) 71.1 (46.4;89.5) -1.8 (-12.9;25)
Mato Grosso 237.7 (192.1;291.2) 78.2 (64.8;94.1) 1195.4 (994.5;1433 5) 88.1(74.1;103.9) 127 (3.3;24)
Mato Grosso do Sul 344.4 (290.2;410.1) 95.3 (82.6;111.1) 1336.5 (1121.2;1582.5) 96.4 (81.4;113.9) 1.2(-5.8,9.8)
Minas Gerais 4337.2 (3603.5;5206.8) 95 (81.1;111.6) 13128.1 (11052.7;15567 .4) 93.7 (78.7;111.3) 1.3 (-7.3:4.6)
Para 691.4 (579.5;847.2) 71.2 (60.2;85.5) 2362.7 (2004;2820.5) 74.2 (63.4,87.9) 42 (-4.6;13.7)
Paraiba 861.9 (711.9;1040.7) 73.2(61.1,87.8) 2098.8 (1736.5;2506.6) 78.4 (64.5,94) 7.1(-4;21.5)
Parana 1824.7 (1515.5;2188.5) 92.4 (79.6,107.7) 6078.2 (5072;7195.1) 91.6 (76.9;107.9) -0.9 (-6.8,5.3)
Pernambuco 1554 (1305.2;1877.1) 714 (61;84.8) 4231.3 (3587.3;5077.2) 76.1 (64.6,91) 6.6 (-0.4;14.6)
Piaui 451.9 (362.3;565.1) 64.6 (52.1;80.5) 1405.3 (1184.9;1674.4) 70.6 (59.4;84 4) 9.2 (-2.9;28)
Rio de Janeiro 4703 (3930;5630.4) 97 (82.5;114.7) 12903.3 (10976.9;15227.6) 101.6 (86.2;120) 4.7 (-1.211)
Rio Grande do Norte 570.4 (472.9,691.2) 68.7 (57;82.9) 1598.7 (1346;1893.9) 74.5 (62.2;88.8) 8.4(-3.2,27.5)
Rio Grande do Sul 2588.2 (2156.8;3097.6) 81.1(69.1,95.9) 7496.9 (6386.8;8904.7) 86 (72.8;102.1) 5.9(0;12.8)
Rondénia 91.4 (72.4,113.5) 79.2 (66.7;94.3) 537.1 (434.2,655.1) 84.2 (68.9;101.2) 6.3 (-4.1,18.8)
Roraima 18.8 (15.1;22.9) 108.9 (92.8;126.8) 142.3 (114.4:173.6) 108.9 (89.6;130.4) 0(-14.6;17.9)
Santa Catarina 1097.9 (912.9;1328.2) 97.8 (83.5;116.1) 3961 (3331.6;4682.9) 99.3 (83.9;116.5) 15(-4.6,8.4)
S&o Paulo 11051.2 (9167;13335.7) 115.9 (98;137.3) 34731.2 (29277 5:41069.7) 120.4 (101.6;142.3) 39(-1.4,9.9)
Sergipe 308.8 (258.3;371.5) 69 (58;82.6) 914.3 (770.8;1097.2) 78.3(65.9;93.7) 13.3 (4.5;23.3)
Tocantins 136 (110.1;166.5) 96.4 (80.4;114.7) 574.3 (479.9,679.9) 89 (74.9;105.6) -7.7(-18.2,8.4)

Source: Global Burden of Disease Study 2017, Institute for Health Metrics and Evaluation.?®
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Chart 6-1 — Number of prevalent cases of atrial fibrillation and flutter between 1990 and 2017, by sex, in Brazil.
Data derived from Global Burden of Disease Study 2017 (GBD 2017).%%

B.2.7 - Atrial fibrillation and flutter Rate = -1.22+(9.36)*SDI 2017(pvalue=0.371) R 2= 0.442
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Chart 6-2 — Correlation between the Sociodemographic Index (SDI) and age-standardized mortality rate due to atrial fibrillation and flutter, per 100 000 inhabitants.
Data derived from Global Burden of Disease Study 2017 (GBD 2017).2%
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B.2.7 - Atrial fibrillation and flutter Rate = -13.82+(173.67)*SDI 2017(pvalue=0.497) R 2= 0.55
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Chart 6-3 — Correlation between the Sociodemographic Index (SDI) and age-standardized DALY rate due to atrial fibrillation and flutter, per 100 000 inhabitants.

Data derived from Global Burden of Disease Study 2017 (GBD 2017).%
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