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Heart failure; Introduction and Objective: Heart failure is a major public health problem that affects a large
Epidemiology; number of individuals and is associated with high mortality and morbidity. This study aims to
Morbidity and estimate the probable scenario for HF prevalence and its consequences in the short-, medium-
mortality; and long-term in Portugal.

Burden; Methods: This assessment is based on the EPICA (Epidemiology of Heart Failure and Learning)
21st century; project, which was designed to estimate the prevalence of chronic heart failure in mainland
Portugal Portugal in 1998. Estimates of heart failure prevalence were performed for individuals aged

over 25 years, distributed by age group and gender, based on data from the 2011 Census by
Statistics Portugal.

Results: The expected demographic changes, particularly the marked aging of the population,
mean that a large number of Portuguese will likely be affected by this syndrome. Assuming that
current clinical practices are maintained, the prevalence of heart failure in mainland Portugal
will increase by 30% by 2035 and by 33% by 2060, compared to 2011, resulting in 479921 and
494191 affected individuals, respectively.

Conclusions: In addition to the large number of heart failure patients expected, it is estimated
that the hospitalizations and mortality associated with this syndrome will significantly increase
its economic impact. Therefore, it is extremely important to raise awareness of this syndrome,
as this will favor diagnosis and early referral of patients, facilitating better management of
heart failure and helping to decrease the burden it imposes on Portugal.
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Insuficiéncia cardiaca em numeros: estimativas para o século XXI em Portugal

Resumo

Introducdo e objetivos: A insuficiéncia cardiaca é um problema grave de salde publica que
atinge um elevado nimero de individuos e esta associada a mortalidade e morbilidade elevadas.
0 presente estudo tem como objetivo estimar o cenario provavel no que respeita a prevaléncia
de IC em Portugal e respetivas consequéncias a curto, médio e longo prazo.

Métodos: A presente avaliacdo tem por base o projeto EPICA (EPidemiologia da Insuficiéncia
Cardiaca e Aprendizagem) desenhado para obter estimativas de prevaléncia de insuficiéncia
cardiaca cronica em Portugal continental, em 1998. Foram feitas estimativas de prevaléncia
de insuficiéncia cardiaca, para individuos com idade superior a 25 anos, distribuidos por faixa
etaria e por sexo, recorreu-se aos dados do Censo 2011, desenvolvido pelo Instituto Nacional

Resultados: Baseados nas alteracdoes demograficas esperadas, associadas a um envelhecimento
marcado da populagéo, iremos encontrar um nimero muito elevado de portugueses afetados por
essa sindrome. Assumindo a manutencao das praticas clinicas atuais, estima-se que a prevalén-
cia de insuficiéncia cardiaca em Portugal continental aumente em cerca de 30% em 2035 e 33%
em 2060, relativamente a 2011, com um nimero de 479921 e 494 191 individuos afetados para

Conclusbes: Para além do elevado numero de doentes esperado, estima-se que as
hospitalizacdes e a mortalidade associadas a sindrome aumentem significativamente o impacto
econdmico da IC. Nesse sentido, revela-se de extrema importancia a consciencializagcdo para
a sindrome, o que facilitara o diagnostico, a referenciacao precoce de doentes e uma melhor
gestao da insuficiéncia cardiaca, diminuindo o peso da doenca em Portugal.

© 2017 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espafa, S.L.U. Todos os

Século XXI;
Portugal
de Estatistica.
2035 e 2060, respetivamente.
direitos reservados.
Introduction

Heart failure (HF) is a serious public health problem
that, despite advances in both pharmacological and non-
pharmacological treatment and in the management of the
condition, affects a significant number of people and is asso-
ciated with high mortality and morbidity."? It is a clinical
syndrome characterized by symptoms and signs caused by
objective cardiac dysfunction.’

The main risk factors predisposing to HF among
the general population include coronary artery disease,
hypertension, hypercholesterolemia, diabetes, smoking and
obesity.> The presence of multiple comorbidities is one of
the main determinants of both prognosis and quality of
life.+®

Several studies have been published on the prevalence
of HF. However, due to differences in populations and in the
criteria used for both defining and diagnosing HF, the results
obtained are divergent and there is a lack of agreement on
estimates of prevalence and incidence of the syndrome."*

Nevertheless, the prevalence of HF in developed coun-
tries is estimated to be around 2% in the adult population,
and the incidence data suggest that HF affects 5-10 people in
every 1000 per year. Various studies have indicated that both
frequency measures rise with advancing age.?® In Portu-
gal, the EPICA (Epidemiology of Heart Failure and Learning)

study suggested that the overall prevalence of chronic HF
in the adult population was 4.36%, reaching 12.67% in those
aged 70-79 years and 16.14% in those aged 80 and over.” The
syndrome has a significant economic impact; in developed
countries, the direct costs of HF account for about 2% of
total healthcare budgets.? Globally, it is estimated that this
figure amounted to 102 billion euros in 2012, in a sample
that included 92.4% of all countries and 98.7% of the world’s
population at the time.”

With the aging of the Portuguese population, together
with the increased survival of patients with coronary artery
disease, the impact of the syndrome is expected to increase
substantially.® This publication aims to assess and forecast
the most likely prevalence scenario and the associated con-
sequences if no measures are taken to reduce the impact of
the syndrome in the coming years.

Methods

Terminology and study population

This assessment is based on the EPICA study,” data from
the 2011 census and population projections for 2018, 2035,
2060 and 2080, using data from Statistics Portugal (INE, the
National Institute of Statistics).
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The EPICA study was a cross-sectional observational study
based on a sample of adult patients from health centers in
mainland Portugal. The sample, which was representative of
the population as a whole, was studied between 1998 and
2000.° The primary objective was to estimate the overall
prevalence of chronic HF, by age and gender, following the
European Society of Cardiology’s recommendations on the
diagnosis of HF at that time: symptoms and signs compatible
with HF and objective evidence of cardiac dysfunction. The
following age groups were established for analysis: 25-49
years, 50-59 years, 60-69 years, 70-79 years, and 80 and
over.

According to the predominant type of cardiac dys-
function, identified by echocardiogram, five HF subtypes
were defined: HF due to left ventricular (LV) systolic
dysfunction (LV shortening fraction <28% in the absence
of wall motion abnormalities, equivalent to LV ejec-
tion fraction [LVEF] <45%); HF with preserved systolic
function (LV shortening fraction >28%, equivalent to
LVEF >45%); due to valvular disease; due to pericar-
dial disease; and right HF. Other cases were classified as
multifactorial.’

Statistical analysis

The EPICA study provided HF prevalence estimates for indi-
viduals aged over 25, distributed by age group and gender.
Overall HF prevalence, as calculated in the EPICA study, was
4.36%. At the time, this meant 264000 people in Portugal
suffered from the syndrome. More specifically, estimated HF
prevalence by age group was as follows: 25-49 years, 1.36%;
50-59 years, 2.93%; 60-69 years, 7.63%; 70-79 years, 12.67%;
80 and over, 16.14%.

Data from the 2011 Census conducted by INE were used
to calculate the resident population of mainland Portu-
gal. The population projections for 2018, 2035, 2060 and
2080 were drawn from INE data, on the basis of provi-
sional estimates of the resident population as at December
31, 2015. INE calculated resident population projections
using the cohort component method. This involves formulat-
ing hypotheses for future fertility, mortality and migration
levels.’

The central scenario was assumed, as were the central
hypotheses for fertility and mortality and the optimistic
scenario for migration. This set of hypotheses expresses
the most likely population growth, given recent demo-
graphic developments. According to INE, the central fertility
hypothesis presupposes a moderate recovery in fertility lev-
els, with the total fertility rate (TFR) reaching a value
midway between the pessimistic and optimistic hypotheses
by 2080: 1.55 children per woman. The central mortality
hypothesis presumes that the recent trend of lower mortal-
ity will continue, with life expectancy at birth in Portugal
in 2080 reaching 87.38 years for men and 92.10 years for
women. The optimistic hypothesis for migration considered
the possibility of the migratory balances recovering to higher
positive values, and reaching a positive migratory balance of
29892 in 2080.°

The estimated prevalence rates for each age group and
gender were multiplied by the absolute values obtained in

the 2011 Census and by the population projections for 2018,
2035, 2060 and 2080, in order to estimate the number of
individuals with HF in the years in question.

The number of discharged patients and the in-hospital
mortality rate were calculated on the basis of the 2011
prevalence estimates and data from the 2015 report
from the National Program for Cerebro-Cardiovascular
Diseases, published by the Directorate-General for
Health.°

Results

Number of individuals affected by the syndrome

The present projection suggests that the numbers of HF
patients in mainland Portugal will rise by around 7% in 2018,
30% in 2035 and 33% in 2060 compared to the 2011 figure,
meaning 397 805, 479921 and 494191 individuals, respec-
tively, will be affected. The number of HF patients in 2080
is expected to be 437004, given that the country’s popula-
tion is forecast to fall from 10.3 to 7.5 million (Table 1).°
Figure 1 details the estimates by age group.

The projections indicate that the numbers of over-60s
with HF will be 312649 in 2018, 405897 in 2035, 436 506 in
2060 and 389 130 in 2080.

Notably, there will be a considerable increase in the num-
ber of HF patients over the age of 80, particularly as from
2035, when this age group will begin to outstrip all the oth-
ers. In 2011, an estimated 83019 HF patients were in this
age group. This figure is expected to rise by 20% by 2018, by
73% by 2035 and by 168% by 2060.

According to the EPICA study, the most common form
of HF is HF with preserved systolic function, followed by
HF due to systolic dysfunction. It is estimated that 126 898
patients will be suffering from HF with preserved systolic
function in 2018. There will be a much higher prevalence
among women, 96 762 of whom will have this form of HF in
that year.

Systolic dysfunction will be more prevalent among men,
65408, 65441, 57769 and 51381 of whom are likely to be
affected by this type of HF in 2018, 2035, 2060 and 2080,
respectively.

The number of individuals with HF according to the New
York Heart Association (NYHA) classification was also esti-
mated. Thus, it is expected that 122781 patients will be in
NYHA class Il in 2035, compared to over 136 000 patients who
will be classified as class lll or IV (Figure 2).

Hospitalization and mortality

In 2011, an estimated 371264 patients over the age of 25
suffered from HF. The 2015 report from the National Program
for Cerebro-Cardiovascular Diseases revealed that a total of
15624 patients were discharged from hospital following an
acute HF episode. On this basis, the projections for 2018,
2035, 2060 and 2080 indicate that the number of HF patients
who will be discharged from hospital will be 16708, 20 157,
20756 and 18 354, respectively. If the in-hospital mortality
rate remains at the 2014 level of 12.5%, it is estimated that



100 C. Fonseca et al.

Table 1  Estimates of absolute numbers of different types of heart failure in the population of mainland Portugal aged over 25
years.

HF subtype Systolic dysfunction Preserved systolic function Valve disease Pericardial disease Right HF
EPICA prevalences
1998-2000
M (%) 1.91 0.88 0.68 0.05 0.63
F (%) 0.75 2.42 0.70 0.03 0.28
2011 Census
M 66715 30738 23752 1746 22 006
F 29933 96 584 27937 1197 11175
MF 96 648 127322 51689 2944 33181
Central scenario
2018
M 65408 30136 23287 1712 21574
F 29988 96762 27989 1200 11196
MF 95396 126 898 51276 2912 32770
2035
M 65441 30151 23298 1713 21585
F 30156 97 303 28145 1206 11258
MF 95597 127 454 51444 2919 32843
2060
M 57769 26616 20567 1512 19055
F 26430 85282 24668 1057 9867
MF 84199 111898 45235 2569 28922
2080
M 51381 23673 18293 1345 16948
F 22 356 72134 20865 894 8346
MF 73737 95 807 39158 2239 25294

F: female; MF: sum of male and female; HF: heart failure; M: male.
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Figure 1  Estimated changes in numbers of patients with heart failure in mainland Portugal, by age group.



Heart failure in numbers: Estimates for the 21st century in Portugal 101

200 000
180 000
160 000
140 000
120 000
100 000
80 000
60 000
40 000
20 000 A —
0

1991 Census

2011 Census 2018

2035 2060 2080

Class | == Class Il

s Class 1

——Class IV |

Figure 2
functional class.

the numbers of in-hospital deaths for patients admitted with
acute HF in these years will be 2088, 2520, 2595 and 2294,
respectively.

Discussion

Among the various factors that contribute to the increase
in the prevalence of HF, aging plays a central role. Resi-
dent population projections suggest Portugal’s population
will decline because of a decrease in the number of births.
As a result, a fall in the number of HF patients would also
be expected. However, the aging of the population works
against this expectation, and the number of HF patients
is likely to rise to 494141 by 2060. This projection indi-
cates that, by 2018, the number of patients over the age
of 60 (312649) will be greater than the figure previously
estimated in the EPICA study for adults with HF of all ages
(around 264 000).°

Similar results were obtained by a study carried out in
the USA that used a similar methodology to this analysis.'"
The American study found that the number of HF patients
in the country would be around eight million in 2030, cor-
responding to 46% more affected individuals than in 2012.
In Portugal, the number of adult HF patients in 2035 is
expected to be around 30% above the figure for 2011. Given
the expected aging of the population in the USA, it is esti-
mated that the number of patients over the age of 80 in 2030
will be 66% higher than in 2012."" In Portugal, the increase
between 2011 and 2035 for this age group is expected to be
similar, at around 73%. Considering the above, demographic
changes foreshadow a rapid increase in the number of HF
patients.

An analysis of the projections by HF subtype indi-
cates that by 2018 there will be 126 898 individuals with
HF with preserved systolic function, most of whom will
be elderly and female, in agreement with the existing
literature.’? Given the population trends identified by INE,

Estimated changes in numbers of patients with heart failure in mainland Portugal, by New York Heart Association

the prevalence of this HF subtype is expected to increase. It
should be noted that there is less consensus, and therefore
more of a challenge, regarding the diagnostic criteria for
HF with preserved LVEF. Furthermore, there is still no treat-
ment capable of objectively reducing mortality in this entity,
unlike HF with reduced LVEF.> An epidemiological change in
HF is probably underway, given that various studies have
found that HF with preserved LVEF is on the rise. This is at
least partially attributable to the aging factor and to the
increase in the risk factors and comorbidities that accom-
pany and contribute to the development of HF, and also to
a lower prevalence of HF with reduced LVEF."?

The NYHA functional classification is one of the strongest
independent prognostic predictors for HF.2* By 2035, the
number of outpatients in NYHA class Ill and class IV is
expected to be over 136000. These more serious stages
of the disease are associated with more complex patient
management and a greater impact on the national health
system (NHS), as a consequence of increased hospitaliza-
tions and rises in morbidity and mortality. The available
data show that hospitalization accounts for up to 80% of
the costs of the syndrome. Furthermore, the number of
patients in class IV was probably underestimated by the
EPICA study, given that the study focused on outpatients,
and is probably much higher, since patients at this stage
of the disease are more likely to be treated in a hospital
setting.

A number of studies that examined trends in HF hospi-
talization over the years have found that, for the elderly,
hospitalizations reached a peak in the 1990s but have since
fallen off. Factors that contribute to fewer hospitalizations
include reduced and/or improved medical control of risk
factors such as hypertension and smoking, a decrease in
the incidence of acute myocardial infarction, the establish-
ment of multidisciplinary HF management programs, and an
increase in the number of patients who are diagnosed ear-
lier and receive treatment through the primary healthcare
system. 1415
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Nevertheless, the fact that HF is the major cause of hos-
pitalization in the over-65s attests to the impact of this
syndrome in developed countries.'®" In Portugal, a study
using the national database of Diagnosis Related Groups
(DRG) assessed trends in HF hospitalization between 2000
and 2015 and found that the number of patients hospital-
ized for HF doubled, particularly in the 66-80 and over-81
age groups. There was a strong correlation between these
figures and the attendant risk factors.'® Given, also, that
the Portuguese population is aging, there is likely to be a
significant rise in the number of hospitalizations and in the
direct medical costs of HF treatment, unless specific preven-
tative steps are taken and practices altered. In view of the
2015 report on Cerebro-Cardiovascular Diseases, this pro-
jection is very much in line with expectations for 2018,
2035, 2060 and 2080, when the numbers of patients dis-
charged after an acute HF episode are projected to be
16708, 20157, 20756 and 18 354, respectively.'” The same
report also shows that in-hospital mortality due to HF fell
by 9.90% between 2010 and 2014."° Schmidt et al. assessed
the trend for HF hospitalizations and mortality rates over
the last 30 years in a Danish cohort and found that one-year
and one- to five-year mortality also declined consistently
between 1983 and 2012, falling more than 40% overall.™ It
should be noted that, in its calculation of HF hospitaliza-
tions, the report on Cerebro-Cardiovascular Diseases, which
made use of the DRG coding base, only took into account
the DRG code for the main diagnosis (ICD-9-CM: 428). As HF
hospitalizations may be coded by more than one identifier
and as the HF code may appear as a secondary diagno-
sis if the main reason given for hospitalization arose from
the acute episode itself (infection or arrhythmia, for exam-
ple), this report is unlikely to accurately reflect the actual
number of hospitalized HF patients, which is very likely
higher. %1

Moreover, there are no data available regarding the total
number of HF hospital admissions in Portuguese emergency
departments. Readmissions are a significant factor in HF
management. Hospitalization is followed by readmission 30
days later in around 24% of cases,’® and this rises to 50%
after six months.2" There is thus a critical need to assess
this indicator in Portugal, since a reduction in readmission
rates could lead to lower costs and improved healthcare pro-
vision and is an important focus in performance indicators
for both public and private payers.?

Given the data presented above, there is a firm convic-
tion that the prevention and early diagnosis of HF, based on
an understanding of its epidemiology, could have a signifi-
cant effect in terms of improving quality of life and mortality
and simultaneously reducing healthcare costs.® 723

It is also important to optimize the therapeutic approach
to HF patients with reduced LVEF. The ESC Heart Failure
Long-Term Registry, maintained by the European Soci-
ety of Cardiology, shows that between 2011 and 2013,
despite the widespread usage of the disease-modifying phar-
macological treatments recommended in the guidelines,
only a third of patients received the maximum toler-
ated dosage deemed appropriate.”* The European SHAPE
study on perceptions of HF found that general practition-
ers had low levels of understanding of the syndrome and
of the treatment options.? Furthermore, the general public
appeared to be largely unaware of the nature, seriousness,

therapeutic options and associated costs of HF. Thus, it
is unlikely that either the general public or healthcare
professionals will pressure the health authorities to take
appropriate action.?

The importance of heart failure is also somewhat under-
estimated in Portugal, by both health professionals and
decision-makers. This is reflected in the lack of definition
of HF care flows and structures at various levels of the NHS,
and also in the lack of communication between the various
parties involved in HF treatment.®

The difficulty that the general public and patients have
in recognizing both the symptoms and the seriousness of the
syndrome means that there are often delays before medi-
cal advice is sought. HF awareness needs to be improved,
particularly regarding identification of the syndrome and
recognition of its etiology. This would then encourage
patients to change their lifestyles and help bring down
risk.

A key priority, therefore, must be proper management
of the patient and the disease through the National Health
Plan, if we are to turn these projections around and reduce
the associated burden.®'7:26

Study limitations

These projections are based on the prevalences estimated
almost 20 years ago in the EPICA study. No additional recent
studies of HF prevalence have been carried out in Portugal,
which is why we made use of the EPICA prevalence figures
and INE population estimates.

Bearing in mind that this analysis is based on the EPICA
data, the limitations of that study also pertain here. Prime
among these was the fact that the sample consisted of
patients followed through the primary healthcare system
and not the population in general. Given that such patients
will tend to be less well than the population in general, it is
plausible to assume that they will suffer from more serious
heart disease. Furthermore, it is probable that the number
of patients in NYHA class IV has been underestimated, given
that such patients usually receive in-hospital treatment and
the EPICA study looked at outpatients only. Moreover, as the
population in general was not assessed by the EPICA study,
the numbers obtained are presumably lower than the real
figures.

Finally, it should be noted that INE projections are
constrained by the structure and composition of the pop-
ulation at the starting point and also by the different
fertility, mortality and migration patterns used in each of
the hypotheses. It should also be borne in mind that the
longer the projection period, the greater the associated
uncertainty.

Conclusions

HF is one of the main causes of morbidity and mortality. It
primarily affects the elderly and has a significant impact on
the patient and on society in general.'>"”

The demographic changes that are expected to ensue
from the marked aging of the population suggest that a
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considerable number of Portuguese will be affected by the
syndrome in the coming years. The actual number may dou-
ble from current levels to around half a million by 2035. The
real prevalence of HF in Portugal today is unknown, which
is why it is so important to arrive at an estimate that is
based on epidemiological data. This is crucial to healthcare
decision-making and resource allocation."’

In addition to the large number of patients expected,
hospitalizations and mortality associated with this syndrome
are likely to significantly increase the economic impact of
HF. It is critically important to raise awareness of the syn-
drome, to facilitate early diagnosis and patient referral.
This will result in better HF management and consequently
improved patient lifestyles and lower disease management
costs.

The possibility of forecasting, as accurately as possi-
ble, the expected increase in the number of patients with
HF and its consequences in the short, medium and long
term is crucial to a proper understanding of the burden
and costs of the disease and the development and imple-
mentation of strategies that could reverse these trends to
some degree and thus significantly reduce the anticipated
epidemic.
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