Rev Port Cardiol. 2020;39(1):3-11

Revista Portuguesa de
Cardiologia ¥

Revista Portuguesa de

Cardiologia

Portuguese Journal of Cardiology
Portuguese Society of

CARDIOLOGY www.revportcardiol.org

ORIGINAL ARTICLE

Current costs of heart failure in Portugal and expected =

Check for

increases due to population aging™ St

Miguel Rebordao de Almeida Gouveia?, Raquel Maria Sousa e Silva Ascencao®¢,
Francesca Fiorentino®*, Jodo Nuno Marques Parracho Guerra da Costa®%¢,
Paula Maria Broeiro-Goncalves®', Maria Cdndida Faustino Gamito da Fonseca®",
Margarida de Fatima Palma Feria Borges "

a Catolica Lisbon School of Business and Economics, Universidade Catdlica Portuguesa, Lisboa, Portugal

b Centro de Estudos de Medicina Baseada na Evidéncia (CEMBE), Faculdade de Medicina, Universidade de Lisboa, Lisboa, Portugal
¢ Instituto de Medicina Preventiva e Saude Publica, Faculdade de Medicina, Universidade de Lisboa, Lisboa, Portugal

d Laboratério de Farmacologia Clinica e Terapéutica, Faculdade de Medicina, Universidade de Lisboa, Lisboa, Portugal

¢ Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa, Lisboa, Portugal

f Agrupamento de Centros de Satide Lisboa Central, Unidade de Cuidados de Satde Personalizados dos Olivais, Lisboa, Portugal

8 Clinica de Insuficiéncia Cardiaca, Servico de Medicina Ill e Hospital de Dia Hospital Sdo Francisco Xavier, Centro Hospitalar de
Lisboa Ocidental, Lisboa, Portugal

h NOVA Medical School, Faculdade de Ciéncias Médicas, Universidade Nova de Lisboa, Lisboa, Portugal

Received 18 September 2018; accepted 16 September 2019
Available online 20 March 2020

KEYWORDS Abstract

Heart failure; Introduction and Objectives: Heart failure (HF) is a growing public health problem. This study
Cost of illness; estimates the current and future costs of HF in mainland Portugal.

Forecasting; Methods: Costs were estimated based on prevalence and from a societal perspective. The
Health care costs; annual costs of HF included direct costs (resource consumption) and indirect costs (productiv-
Direct costs; ity losses). Estimates were mostly based on data from the Diagnosis-Related Groups database,
Indirect costs real-world data from primary care, and the opinions of an expert panel. Costs were estimated

for 2014 and, taking population aging into account, changes were forecast up to 2036.
Results: Direct costs in 2014 were €299 million (39% for hospitalizations, 24% for medicines, 17%
for exams and tests, 16% for consultations, and the rest for other needs, including emergencies
and long-term care). Indirect costs were €106 million (16% for absenteeism and 84% for reduced
employment). Between 2014 and 2036, due to demographic dynamics, total costs will increase
from €405 to €503 million. Per capita costs are estimated to rise by 34%, which is higher than
the increase in total costs (+24%), due to the expected reduction in the resident population.
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Custos de cuidados
de salde;

Custos diretos;
Custos indiretos

Introduction

4 M.R.d.A. Gouveia et al.
Conclusions: HF currently has a significant economic impact, representing around 2.6% of total
public health expenditure, and this is expected to increase in the future. This should be taken
into account by health policy makers, alerting them to the need for resource management in
order to mitigate the impact of this disease.
© 2019 Sociedade Portuguesa de Cardiologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

PALAVRAS CHAVE Os custos da insuficiéncia cardiaca em Portugal e a sua evolugéao previsivel com o

IsUfciencia envelhecimento da populacao

zarilaza; d . Resumo

PIEJeSVIF)sé:y oenca, Introducdo e objetivos: A lnsuficiéncia Cardiaca (IC) € um problema crescente de saiide publica.
)

Este estudo estima os custos atuais e futuros da IC em Portugal Continental.

Métodos: A estimativa dos custos foi realizada na otica da prevaléncia e na perspetiva da
sociedade. Os custos anuais da IC incluiram os custos diretos (consumos de recursos) e indiretos
(impacto na produtividade da populacao). Utilizaram-se maioritariamente dados da Base de
Dados de Morbilidade Hospitalar, dados da pratica clinica real relativamente aos consumos nos
cuidados primarios e opinides de peritos. Estimaram-se os custos para 2014 e, tendo em conta
o envelhecimento da populacéo, a evolucdo dos mesmos até 2036.

Resultados: Os custos diretos em 2014 totalizaram €299 milhdes (39% por internamentos, 24%
por medicamentos, 17% por meios complementares de diagnostico e terapéutica, 16% por con-
sultas, e o restante por outras rubricas como urgéncias e cuidados continuados). Os custos
indiretos totalizaram €106 milhdes (16% por absenteismo e 84% por reducao de emprego). Entre
2014 e 2036, por efeitos demograficos, os custos totais passarao de €405 para €503 milhdes. O
aumento nos custos por habitante sera de 34%, um aumento superior ao dos custos totais (+24%)
dada a reducao prevista da populacao residente.

Conclusdes: AIC tem um importante impacto econdmico atual (cerca de 2,6% do total das despe-
sas publicas em Salde) e previsivelmente maior no futuro, o qual deve ser tido em consideracao
pelos responsaveis pelas politicas de saide por forma a adequar a gestao de recursos atual e
futura e minimizar o impacto desta doenca.

© 2019 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espana, S.L.U. Este € um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

improved treatment of cardiovascular disease in general and
of HF in particular (including risk factors such as hyperten-

Heart failure (HF) is a clinical syndrome characterized by ~ Sion and diabetes, and complications), or a combination of

typical symptoms that may be accompanied by signs (such
as elevated jugular venous pressure, pulmonary crackles and
peripheral edema), caused by a structural and/or functional
cardiac abnormality, resulting in reduced cardiac output
and/or elevated intracardiac pressures at rest or during
stress.'

The most common symptoms in HF (dyspnea and fatigue)
have a significant negative impact on functional capac-
ity and quality of life.* Worsening symptoms and signs
are reflected in episodes of decompensated HF, which fre-
quently result in hospitalization.’

HF is a growing public health problem worldwide, with
higher rates of prevalence among the elderly.® It is esti-
mated that over 37 million people throughout the world have
HF, and its prevalence has increased in recent decades.”™’
This may reflect an increase in standardized incidence,
aging of populations, increased survival of patients due to

these factors.

Despite the importance of HF for the individual patient
and for society, the costs associated with the disease in Por-
tugal are unknown. The aim of the present study was to
estimate HF costs in mainland Portugal based on data for
2014 and to forecast changes in these costs up to 2036, in
order to quantify the current and future economic impact
of HF in Portugal.

Methods

Costs over the course of one year were estimated based
on HF prevalence and from a societal perspective, includ-
ing direct costs (resource consumption) and indirect costs
(productivity losses) associated with the disease.

The study was divided into two stages. The first estimated
costs for the base year (2014), and the second forecast
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changes up to 2036 taking into account the impact of pre-
dicted demographic changes (aging of populations).

The population analyzed was that resident in mainland
Portugal aged 25 years or over.

Estimates of current costs

Prevalence

HF prevalence in mainland Portugal in 2014, stratified by
gender, age group and New York Heart Association (NYHA)
functional class, was estimated based on microdata from the
Portuguese EPICA study.'" EPICA was a community-based epi-
demiological survey conducted in 1998-2000 that involved
5434 primary health care users aged 25 years or over. There
have been no more recent field studies, so we updated the
EPICA data by recalculating prevalence rates taking into
account changes in the demographic composition of the
population. Since there is no information on HF epidemi-
ology in the Portuguese population aged under 25 years, the
prevalence assumed for this age group was zero. It was also
assumed that patients in NYHA class | would not generate
costs since their physical activity is not significantly limited;
everyday physical activities do not cause symptoms in these
patients' and thus they tend to consume few health care
resources that are attributable to HF.

Direct costs

The direct costs included in the analysis were those related
to: (1) hospitalization; (2) outpatient consultations gen-
erating diagnosis-related group (DRG) episodes; (3) other
hospital outpatient services; (4) emergency department (ED)
services; (5) day hospital care; (6) primary health care
(PHC); (7) medications; (8) urgent and non-urgent trans-
port; and (9) use of the National Network of Long-term Care
(RNCCI).

Estimates of resource consumption

We used microdata from the national DRG database for 2014
to estimate resource consumption for HF in hospitalizations
and hospital outpatient consultations. '

Hospitalizations for HF were identified based on the
International Classification of Diseases, Ninth Revision, Clin-
ical Modification (ICD-9-CM) codes. Patients who presented
the following were included in the study:

a) HF as primary diagnosis'>~">;

b) diagnosis of HF with a primary diagnosis of circulatory
system disease;

c) heart transplantation or placement of cardiac resyn-
chronization therapy (CRT) or ventricular assist devices,
irrespective of associated diagnoses.

It should be noted that using the above criteria to iden-
tify hospitalizations for HF, all implantations of implantable
cardioverter-defibrillators (ICDs) and other surgical proce-
dures performed during episodes identified by criterion (a)
or (b) were also counted as contributing to costs of hospi-
talization for HF.

The ICD-9-CM codes used are shown in Supplementary
Table 1.

In cases of hospitalizations for heart transplantation, the
additional costs of financial incentives to centers perform-
ing transplantations under Legislative Order no. 7215/2015
were also included.

There is no single accessible database that can be used to
estimate all other health resource consumption in non-DRG
hospital outpatient services. To overcome this lack, con-
sumption patterns of other resources used were estimated
based on various information sources, including a geograph-
ically representative panel of seven experts.

Assessment of ED use not followed by hospitalization was
based on the proportion of patients who come to the ED
for HF and are subsequently hospitalized. According to data
from the ED of Braga Hospital in 2013, this figure was 36%
(unpublished data), which is in line with that estimated by
the expert panel. The number of ED episodes without hospi-
talization was therefore estimated based on this percentage
and the number of urgent admissions with a primary diag-
nosis of HF obtained from the DRG database.

Use of day hospitals was based on the proportion of
patients with HF followed in outpatient consultations (car-
diology or internal medicine) at Centro Hospitalar de Lisboa
Ocidental (1.5%), which was adjusted down to 1% in view of
the fact, pointed out by the expert panel, that some hospi-
tals do not provide day hospital services for HF patients.

A cross-sectional study was carried out of the Regional
Health Authority (RHA) information system (SIARS) of the
Lisbon and Tagus Valley region (LVT)'® in order to esti-
mate resource consumption by HF patients followed in PHC.
All patients meeting the following criteria were included
in the analysis: (1) aged 25 years or over; (2) at least
one consultation in 2014; and (3) HF code recorded (K77
in the International Classification of Primary Care, second
edition). Of the 1.8 million users registered with the LVT
RHA, 25 316 patients met the above criteria. Analysis of the
SIARS enabled the cost of patients followed in PHC to be
estimated, including medication invoiced to the LVT RHA
irrespective of the place of prescription. The cost of med-
ication for patients followed in PHC within the LVT RHA
was considered to be representative of all patients with HF
nationwide followed as outpatients including hospital out-
patient consultations.

Direct non-medical costs of transport, mainly to the ED or
to PHC or hospital outpatient consultations, were included
in the present study.

To calculate resource consumption for long-term care,
data from the LVT RHA in 2013 were analyzed, together with
data from a 2014 report on monitoring of the RNCCI."” Two
types of costs were estimated: those for patients receiv-
ing care at home and those for patients admitted to RNCCI
facilities (Supplementary Table 2).

For this study, it was decided to adopt a conservative
approach to costs associated with cardiac rehabilitation pro-
grams. According to a survey of cardiac rehabilitation in
Portugal,’® in 2013-2014 there were only 245 HF patients
included in phase Il (early outpatient) programs in public
and private centers.' Furthermore, there are no published

I The publication in question does not show the distribution by
disease of the 967 individuals in phase Ill (long-term outpatient)
cardiac rehabilitation programs. However, if the same percentage
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estimates of the cost of such interventions. This item was
therefore not included.

Finally, it was assumed conservatively that patients
followed in PHC are not followed in hospital outpatient
consultations and vice-versa. The proportion of patients
with HF in cardiology and internal medicine outpatient
consultations in 2014, as well as the mean annual number of
consultations per HF patient, was estimated by the expert
panel. This information was correlated with data on the
total number of cardiology and internal medicine consul-
tations in 2014, in order to estimate the number of HF
patients in NYHA classes II-1V being followed in hospital out-
patient consultations. It was assumed that the other patients
in NYHA class II-1V HF were followed in PHC.

Unit costs

Unit costs for hospitalizations, ED visits without admission,
consultations, and complementary diagnostic and therapeu-
tic procedures were estimated based on the prices published
in Implementing Order no. 234/2015. The cost of ED vis-
its was estimated as the weighted mean of the cost of a
general ED visit (€112.07) and a medical/surgical ED visit
(€85.9). The weighting is based on the relative frequency
of episodes by type of emergency (medical/surgical or gen-
eral), according to the 2014 Annual Report from the Central
Administration of the National Health System (ACSS) on use
of health care services in National Health System establish-
ments and associated entities.?

The unit cost of urgent and non-urgent transport was
taken as the weighted mean of the unit cost of the various
types of transport available. Supplementary Table 3 shows
the unit costs used in the analysis.

Indirect costs

The indirect costs included in the analysis corresponded to
productivity losses through lower employment rates caused
by early retirement due to long-term disability or higher
unemployment compared to the general population, as
well as those arising from absenteeism due to the disease
(consultations, exams, ED visits, hospitalizations and conva-
lescence). It was conservatively assumed that only patients
aged under 65 years would generate such indirect costs.
We also assumed that the impact of disease on the ability
to work was different depending on NYHA functional class.
As stated above, overall prevalence was estimated by age
group and by NYHA class based on microdata from the EPICA
study."" No patients aged under 65 years were found in NYHA
class IV, and so it was assumed that this class does not gener-
ate indirect costs. In the case of HF patients in NYHA class Ill,
it was assumed that their participation in the labor market
would be similar to that of patients with previous myocardial
infarction (MI). Unemployment rates, by age group and gen-

is assumed for these programs as for phase Il programs (12.7%), the
number of HF patients in phase Ill programs would be 123 individu-
als. Phase | programs are in-hospital and so it was assumed that their
cost would be included in the costs of hospitalization determined
through analysis of the DRG database.

der, of individuals aged between 25 and 64 years, with and
without previous MI, were estimated from microdata from
the 2014 National Health Survey.?' The gender difference in
these rates (-48.4% in women and -34.3% in men) was taken
as a proxy of reduced employment rates due to HF. Employ-
ment rates of patients in NYHA class Il were assumed to be
similar to that of the general population (64.5% for women
and 73.5% for men, according to the 2014 National Health
Survey). Such patients only generate indirect costs through
absenteeism.

It was also assumed that for each consultation (irre-
spective of specialty), diagnostic exam or ED visit (without
admission), a patient would lose half a day, a quarter or
a whole working day, respectively. With regard to work-
ing time lost due to hospitalization and convalescence, the
duration of convalescence was considered to be equal to the
length of hospital stay.

Mean productivity losses were estimated based on the
charges to employers of their workers according to the
theory of human capital.?? The mean monthly salary was
estimated at €1246.20 for men and €977.60 for women
based on official sources,?® paid 14 times a year, to which
was added employers’ social security contributions at a rate
of 23.75%. The information used to calculate indirect costs
is summarized in Supplementary Table 4.

Estimates of future costs

A mean cost was estimated for each type of direct and
indirect cost included in the analysis, by gender and age
group. In the case of cost estimates for the average patient
based on the opinion of the expert panel, the distribution of
resource consumption by gender and age group was assumed
to be similar to the distribution of resource consumption
due to hospitalizations. The proportion of total costs that
could be attributed to long-term care in 2014 was estimated
and it was assumed that this proportion would be constant
over time. In order to estimate expected increases in costs,
it was assumed that all variables and parameters affecting
them would be constant except for the demographic compo-
sition of the population. The mean costs per patient and HF
prevalence rates by gender and age group were thus not
considered to vary over the period under analysis.

The demographic projections for the population used in
the analysis, by gender and age group, are those published
by Statistics Portugal (INE).2*

Results

Current estimates

Prevalence

The estimated overall prevalence of HF in the population
aged 25 years or over in mainland Portugal in 2014 was
5.2% (95% confidence interval [CI]: 4.5-5.8), corresponding
to 383 043 patients (Supplementary Table 5). The prevalence
of HF that generates costs (NYHA classes I1-1V) was estimated
at 3.4% (95% Cl: 2.9-4.0), corresponding to 249 592 patients
(Table 1).
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Table 1 Prevalence of heart failure (New York Heart Association functional class II-1V), by gender and age group, in mainland
Portugal in 2014.

Men Women Total
Age group, years

n Rate n Rate n Rate
25-49 18 038 1.1% 10 958 0.6% 28 996 0.9%
50-59 8924 1.4% 16 839 2.3% 25763 1.9%
60-69 22 261 5.2% 32 874 5.2% 55 135 4.7%
70-79 35 541 8.1% 41 060 8.1% 76 601 8.6%
>80 23163 10.7% 39 934 10.7% 63 097 10.9%
Total (age >25 years) 107 926 3.1% 141 666 3.36% 249 592 3.4%

The distribution of prevalence by age group and NYHA Other*
ED visits

class is shown in Supplementary Table 6.

Direct costs

The DRG database identified 35924 admissions for HF,
of which 39 were for heart transplantation. On average,
patients admitted had 1.44 hospitalizations for HF per year.

In mainland Portugal in 2014, the total cost of hospitaliza-
tions for HF (including funding to public and private hospitals
authorized to harvest and transplant organs) was estimated
at €117 489 267.

The same source identified 628 hospital outpatient
episodes in 2014, at a total cost of €853 354.

The mean annual cost of hospital outpatient services
associated with complementary diagnostic and therapeutic
procedures, consultations and day hospital care was esti-
mated at €534.30 per patient based on the consumption
patterns determined by the expert panel and on unit costs.

The number of ED visits without admission for HF in 2014
was estimated at 53 075, generating a direct medical cost of
€5117997. The number of day hospital episodes was esti-
mated at 3701, generating a total cost of €114734.

The mean annual costs of complementary diagnostic and
therapeutic procedures and consultations for patients fol-
lowed in PHC were estimated on the basis of SIARS data at
€249.94 per patient. Using the same database, the annual
mean cost of medication per HF patient was estimated at
€287.49 (whether followed as hospital outpatients or in
PHC). The cost of medications does not include value-added
tax, since the study adopts a societal perspective.

The total costs of HF associated with transport (urgent
and non-urgent) and with long-term care (home or res-
idential) were estimated at €7362882 and €1786786,
respectively.

The mean costs per patient shown in Table 2 were esti-
mated assuming that 55% of patients are followed in hospital
outpatient consultations and 45% in PHC. The direct costs of
HF in mainland Portugal in 2014 were around €299 million.

Figure 1 summarizes total direct costs by item. It can be
seen that the largest proportion of costs was for hospital-
ization (39.3%), followed by medication (24.0%).

Indirect costs

Indirect costs for HF in mainland Portugal in 2014 totaled
around €106 million, 83.9% of which was due to reduced

1.7%
Medications
24.0%

Hospitalization
39.3% \

onsultations
16.3%

T~ corP

17.2%

Figure 1  Distribution of total direct costs due to New York
Heart Association class II-IV heart failure in mainland Portu-
gal in 2014. * Includes National Network of Long-term Care
and outpatient episodes. CDTP: complementary diagnostic and
therapeutic procedures; ED visits: emergency department visits
without admission.

employment and the remainder to absenteeism arising from
consultations, complementary diagnostic and therapeutic
procedures, ED visits without admission, hospitalization and
convalescence. Supplementary Tables 7 and 8 show the
breakdown of the indirect costs analyzed.

Total costs

Estimated total annual costs (direct and indirect) of HF in
mainland Portugal in 2014 amounted to around €405 million,
most of which (74%) was direct costs. Around 39% of total
direct costs (29% of total costs) were attributable to hospi-
talizations. The mean annual total cost per patient in NYHA
classes II-1V was around €1 623.

Future estimates

We estimate that there will be 318 071 patients with NYHA
class ll-IV HF in mainland Portugal in 2036, 27% more than in
2014 (249592 patients). The total costs (direct and indirect
costs) for these patients in 2036 are estimated at around
€503 million (Figure 2).
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Table 2 Direct costs per patient with heart failure (New York Heart Association classes II-1V) in mainland Portugal in 2014.

Age group, years

Cost per patient (€)?

Hospitalization Hospital outpatient® PHC Total

M F M F M F M F
25-49 177.79 98.69 181.34 135.05 238.15 226.33 597.29 460.08
50-59 704.00 127.19 479.73 191.89 310.60 277.25 1494.32 596.33
60-69 609.48 188.60 441.99 262.56 323.89 320.21 1375.35 771.36
70-79 551.09 415.10 416.28 434.54 341.52 336.18 1308.89 1185.81
>80 808.83 742.33 545.78 656.74 312.45 304.71 1667.06 1703.79
>25 586.70 396.08 415.36 405.26 311.81 308.10 1295.87 1295.87
Total costs 11 489 267 102 239 308 77 300 494 298 815 854¢

F: female; M: male; PHC: primary health care.
@ Excludes cost of long-term care.
b Includes emergency department visits (without admission).
¢ Includes cost of long-term care (€1 786 786).

Millions
[}
o
o
a

500 €

400 €

300 €

200 €

100 €

0€

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

= Direct costs

Indirect costs

Figure 2
Portugal between 2014 and 2036.

Our analysis shows that direct costs will increase con-
stantly over the period studied, while indirect costs may
increase up to 2023 (5.4% compared to 2014) and then
decrease until 2036 (-7.2% compared to 2014) (Figure 2).

The annual costs per patient with NYHA class II-1V HF rise
slightly until 2021 (from €1623in 2014 to €1633in 2021), and
then decrease somewhat (to €1582 in 2036). On the other
hand, the cost per head of population is estimated to rise
by around 34% between 2014 and 2036 (Figure 3), as there
will be a more rapid increase in cost per head of population,
from €41 to €55.

Discussion

HF is a clinical syndrome caused by a structural and/or func-
tional cardiac abnormality' and it is the final presentation
of a wide range of disorders. Improved treatment of these
disorders, such as MI, may in itself have contributed to the
increased prevalence of HF observed in recent decades.'®
In addition, the number of patients with HF is expected
to continue to rise as a result of aging populations and its
higher prevalence at older ages.® These trends may well

Estimated changes in direct and indirect costs (in euros) of New York Heart Association class II-1V heart failure in mainland

have important implications for the costs of HF over the
coming decades.

This study presents an initial estimate of current costs
of HF in mainland Portugal (based on 2014 data) and pre-
dicted changes up to 2036. The estimates presented for the
future do not take into account any cause for variation other
than demographic changes, as prevalence patterns by gen-
der and age group were assumed to be constant over the
period analyzed. In particular, the estimates do not consider
the effects that scientific and technological innovations may
have on the costs associated with the disease, since these
are impossible to predict. For instance, if a new technol-
ogy were developed that cures HF, it would be associated
with increased short-term costs but would reduce costs in
the long term.

The total costs attributable to NYHA class II-IV HF in
mainland Portugal in 2014 were about €405 million, which
corresponds to around 0.2% of gross domestic product and
2.6% of health expenditure.?>?° Projected total annual costs
for NYHA class II-IV HF suggest an increase of around 24%
between 2014 (€405 million) and 2036 (€503 million). Since
the projections assume a decrease in the resident popula-
tion, the above estimate implies a 34% increase in annual
costs per head of population between 2014 and 2036.
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Figure 3

Estimated changes in overall annual costs (direct and indirect) due to New York Heart Association class II-1V heart failure

in mainland Portugal between 2014 and 2036. All values are standardized to base 100 in 2014.

According to our projections, indirect costs will rise until
2023 and then fall in the later years of the period under anal-
ysis. This is due to the lower proportion of active individuals
(aged 65 years or under) in the population who contribute
to the indirect costs included in the analysis. However,
the higher number of older patients, resulting in constant
growth in direct costs over the study period, underlies the
increase in the overall costs of HF. The reduction in indirect
costs also explains why the rate of growth in overall costs
is lower than the rate of growth in the number of patients
with HF (24% vs. 27%).

This study has the advantage of using real-world data to
estimate resource consumption patterns in hospitalizations
and PHC, but various assumptions had to be made to esti-
mate other types of resource consumption, particularly in
hospital outpatient care, long-term care and transport. Even
though these assumptions constitute limitations in our study,
we opted to take a conservative approach in the following
ways: (1) the costs of cardiac rehabilitation programs were
not included; (2) it was assumed that patients were followed
in either PHC or in hospital, when in fact some patients will
be followed in both; (3) costs associated with patients in
NYHA class | were not included in the analysis, even though
some patients with no functional limitations may be under
pharmacological therapy that incurs direct costs; and (4)
indirect costs associated with carers of HF patients were
not included, even though older patients in particular may
require support for attending consultations and undergo-
ing diagnostic exams and treatment, as well as home care.
This means that overall costs are probably underestimated.
Furthermore, the present study used the DRG database to
estimate resource consumption due to HF in terms of hos-
pitalizations and hospital outpatient services, but there are
known limitations in the recording of clinical information in
hospital administration databases in general and in the DRG
database in particular, including the coding of HF.?"28

Overall, the results of this study are in line with those
reported in the international literature, in which HF is
described as a public health issue of increasing importance.®
A recently published systematic review of studies estimating
the costs associated with HF? included 16 studies published
between 2004 and 2016, four of which are of particular inter-

est when discussing our results, since they are more recent
(after 2010), they estimate costs from the standpoint of
prevalence (as in our study), and they estimate HF costs in
other European countries (Poland,*® Spain,3' Greece*’ and
Ireland*?). None of these four studies’®* included costs
due to productivity losses. In order to compare cost esti-
mates per patient among different countries, the authors of
the systematic review converted the reported values to US
dollars using exchange rates adjusted for purchasing power
parity.*

Applying the same methodology to the results of the
present study, we estimate the annual mean direct cost in
mainland Portugal per patient with HF to be US $2 043. This is
lower than that reported by the four more recent European
studies®*-3* with a prevalence-based analysis, which ranged
between US $4755 in Poland*® and US $16 330 in Ireland.??
In these four studies, direct costs were mainly related to
hospitalizations, which accounted for 58-92% of total direct
costs. The corresponding estimate in the present study was
39%, which may indicate that the populations assessed in
the other studies were substantially different from ours, and
mainly included hospitalized patients. In our study, we also
had data on PHC, and so we were able to provide a broader
picture, which probably resulted in less severe disease on
average and lower mean costs per patient.

In addition, compared to the rest of Europe, southern
European countries have a lower rate of cardiac device
implantation (such as CRT devices, ICDs, prosthetic aortic
valves and left ventricular assist devices), which could also
contribute to lower HF costs in Portugal, particularly for
hospitalizations.*

Overall, the results reported here give further backing to
the warning in a recently published consensus document?¢
that pointed to the pressing need to prioritize HF in the
national health agenda, given the current and expected
future prevalence of HF and the associated socioeconomic
burden for patients, their families and society in general.

Conclusion

HF in mainland Portugal has a considerable economic
impact, accounting for around 2.6% of total public health
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expenditure, and this burden is expected to grow signifi-
cantly over the next twenty years. Most costs correspond
to direct costs, particularly those related to hospitaliza-
tion. The structure of these costs and their predicted growth
should be taken into account by all those involved in health
administration, including the development and implemen-
tation of health policies, in order to optimize current and
future management of resources and to minimize the impact
of this disease.
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