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KEYWORDS Abstract

Acute heart failure; Introduction and Objectives: Acute heart failure (AHF) is a heterogeneous clinical syndrome
Portugal; requiring urgent therapy. The prognosis is poor after the index hospitalization, with a high risk
Registries; for rehospitalization and early death. The costs of managing AHF are thus increasing rapidly.
Acute phase A literature review was performed to gather and compare data on prevalence and treatment
treatment; and to identify gaps in AHF management, based on European and Portuguese studies.

Heart failure; Methods: A literature search from 1995 to 2014 was conducted in selected databases (BIOSIS
Cardiovascular Previews, EMBASE and Ovid MEDLINE).

disease; Results and Discussion: Seven Portuguese and nine European studies were analyzed. The mean
Epidemiology age of AHF patients was >65 years and 30-50% were women. Coronary artery disease (42.3% vs.

61.9%) and hypertension (53.3% vs. 76.7%) were identified as primary etiologies in Europe and in
Portugal. Similar proportions of heart failure with preserved ejection fraction were found in the
Portuguese (19.9-44.7%) and European (32.8-39.1%) studies. Overall, all-cause mortality rates
were comparable (six months: 9.3-25.5% vs. 13.5-27.4%; one year: 15.9-31% vs. 17.4-46.5%),
as was in-hospital mortality (5.5-14% vs. 3.8-12%) in Portuguese and European studies, respec-
tively. Length of stay was comparable. The studies were performed in very different hospital
settings and data on treatment were scarce.

Conclusions: Gaps were identified in treatment and clinical pathways of patients with AHF.
Based on the results of this review, collection and investigation of data on the disease and
treatment solutions, training in disease management, and improved organization of healthcare
should be the subject of further investment.
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Um olhar sobre a insuficiéncia cardiaca aguda: dados portugueses e europeus
em perspetiva

Resumo

Introdugdo e objetivos: A insuficiéncia cardiaca aguda (ICA) é uma sindrome heterogénea que
requer intervencao terapéutica urgente. O progndstico pos-hospitalizacdo é critico existindo
risco aumentado de reospitalizacao e morte precoce. Consequentemente, os custos da gestao
de ICA aumentam exponencialmente. De forma a comparar dados de prevaléncia e tratamento
e identificar lacunas na gestao de ICA, foi realizada uma revisao de literatura.

Métodos: Realizou-se uma pesquisa bibliografica entre 1995-2014 recorrendo a termos especi-
ficos e bases de dados selecionadas (BIOSIS Previews, EMBASE, Ovid MEDLINE).

Resultados e discussdo: Sete estudos portugueses e nove europeus foram considerados. A idade
média foi >65 anos, sendo 30-50% mulheres. A etiologia primaria, na Europa e em Portugal,
foram a doenca coronaria (42,3-61,9%) e a hipertensao (53,3-76,7%). Doentes com insuficién-
cia cardiaca com fracao de ejecéo preservada nos estudos portugueses (19,9-44,7%) e europeus
(32,8-39,1%) foram semelhantes. As taxas de mortalidade por todas as causas foram igualmente
comparaveis (seis meses: 9,3-25,5% versus 13,5-27,4%; um ano: 15,9-31% versus 17,4-46,5%,
assim como a taxa de mortalidade intra-hospitalar (5,5-14% versus 3,8-12%) nos estudos por-
tugueses e europeus, respetivamente. A duracao do internamento foi comparavel. Os estudos
foram realizados em realidades hospitalares distintas. Os dados da gestao farmacoldgica sao
limitados.

Conclusées: Foram identificadas lacunas no tratamento e percurso clinico do doente com ICA.
Com base nos resultados desta revisao, a geracao e investigacao de novos dados sobre a doenca
e solucdes de tratamento, treino na gestao da doenca, e melhoria na organizacao dos cuidados
de salde deverao ser areas de maior investimento.

© 2016 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espana, S.L.U. Todos os
direitos reservados.
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healthcare costs. The overall prevalence of HF in the US is
2.4% of the adult population, while the corresponding rates
in Europe range between 2% and 4.3%, rising to 10-16.1%

ﬁIES a;:th ;grt.)lrsatr.y PTG among individuals aged >70 years."> Acute heart failure
AHF gc::le he:rtaf:i)lTJre (AHF) is a complex pathological entity, defined by the Euro-
CAD coronary artery disease pean Society of Cardiology (ESC) guidelines as the rapid

CCuU cardiac care unit
CDHF  chronic decompensated heart failure
CHF chronic heart failure

onset of, or change in, symptoms and signs of HF.# In most
cases, AHF arises as a result of deterioration in patients with
a previous diagnosis of HF (HF with either reduced ejection
fraction [HFrEF] or preserved ejection fraction [HFpEF]).*

gglgo C:m”‘:C kibdr;ey fjseasel di The prognosis of patients with AHF is poor, with high rates
ECG clrotmc ° (sj.ruc Ve puimonary disease of rehospitalization and mortality. In the US nearly 25% of

electrocardiogram patients with AHF are rehospitalized within 30 days of the
EF ejection fraction

ESC European Society of Cardiology
ESICM  European Society of Intensive Care Medicine

HF heart failure

index presentation.>® In Europe, approximately 44-50% are
rehospitalized within one year of an acute episode,*’ with
significant rates of in-hospital and one-year mortality (6.7%¢
and 17.4-21%,”° respectively). Long-term all-cause mortal-

HFpEF heart failure with preserved ejection fraction
HFrEF  heart failure with reduced ejection fraction
ICU intensive care unit

v intravenous

LOS length of stay

NYHA  New York Heart Association

Introduction

Heart failure (HF) is a major public health problem world-
wide and is associated with high mortality, morbidity, and

ity is also very high: nearly 50% of patients with a diagnosis
of HF will die within five years.'® A prospective analysis
also shows that the rate of HF deaths can rise to 23% at
30 days."" This has prompted medical societies, researchers,
policy makers and the pharmaceutical industry to focus their
efforts on consolidating and analyzing evidence and devel-
oping innovative solutions for the treatment of patients with
AHF.

Despite the advances seen in the treatment of chronic
heart failure (CHF) over the past few years, the manage-
ment of patients with AHF, including classification, diagnosis
and treatment, has not changed significantly.® This can
be attributed, at least in part, to the wide heterogeneity
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in clinical presentation and underlying pathophysiological
mechanisms of AHF, which poses challenges for the timely
diagnosis and individualized management of these patients.
The classification of AHF in the ESC heart failure guide-
lines has undergone a change. The 2008 classification was
based on clinical presentation, including a spectrum of
conditions such as worsening or decompensated CHF, pul-
monary edema, hypertensive HF, cardiogenic shock, isolated
right HF, and acute coronary syndrome (ACS).? In the lat-
est guidelines (2012), classification is limited to the time
of presentation of the acute heart failure episode, i.e., de
novo (first presentation) or decompensated (deterioration
of previously stable CHF).*

In the 2008 ESC guidelines, the approach to assessment
of patients with AHF includes hemodynamic profiles, i.e.
the presence or absence of congestion (‘‘wet or dry’’) and
adequacy of perfusion (“*warm or cold’’).? This approach is
based on the determination of HF hemodynamics is adopted
by the authors of the recently implemented Advanced Heart
Failure Support Program (SAVIC), a partnership between the
Portuguese and Brazilian Societies of Cardiology. ' According
to the 2012 ESC guidelines, the diagnosis of AHF is mainly
based on signs and symptoms at the time of presentation
and various diagnostic modalities such as electrocardiogram
(ECG), chest X-ray, echocardiogram, and biomarkers such
as natriuretic peptides and other laboratory tests.* Further-
more, the 2012 ESC guidelines® recommend that diagnosis
and treatment tasks be performed concomitantly.

Regarding AHF treatment, there have been few advances
that have dramatically changed its management. The cur-
rent treatment of AHF includes loop diuretics, vasodilators,
and inotropic agents, and is largely opinion-based with
very limited evidence from randomized clinical trials.* This
reflects the lower levels of recommendation for AHF thera-
pies, ranging between IB for intravenous (1V) loop diuretics,
and llaC for inotropes.? Also, most of these therapies focus
on short-term symptomatic relief, and the evidence of their
effect on long-term outcomes such as mortality is neutral or
negative.

There have been numerous registries and studies on heart
failure in several European countries including Portugal, but
data on the prevalence and drug management of AHF con-
tinues to be scarce. In an attempt to gain a comprehensive
understanding of AHF and to identify gaps in its characteriza-
tion and management in Portugal, this review was performed
to review the existing data on the epidemiology, clinical pre-
sentation, and therapeutic management of AHF in Portugal
and to compare it with data from other European countries.

Methods

A literature search was conducted using BIOSIS Previews
(1995-2014), EMBASE (1996-2014), Ovid MEDLINE® (with-
out Revisions 1996-October 2014), and Ovid MEDLINE®
In-Process & Other Non-Indexed Citations (2014). To ensure
that all relevant papers were captured, data from the last
14 years were retrieved. The following text search terms
were used: (Incidence OR Prevalence OR Mortality OR Length
of stay OR Hospital* OR Cost OR Quality of life OR Outcomes
AND Heart failure AND Portugal), (Incidence OR Prevalence
OR Mortality OR Length of stay OR Hospital* OR Cost OR

Quality of life OR Outcomes AND Heart failure AND Europe).
The search terms were free text words rather than MeSH
terms, in order to retrieve all relevant articles. The lim-
its applied were: 2000 to October 2014; publication type:
articles; humans.

The article selection criteria are illustrated in Figure 1.
Out of the total of 1507 articles identified from the liter-
ature search, 1411 were rejected based on the title and
abstract screening. Of the remaining 96 articles, 87 arti-
cles were retrieved for full text review, of which a further
68 were rejected as review articles or irrelevant data or
due to duplication or inappropriate disease state. A total of
19 articles were finally included in this review.

Results and Discussion

Seven Portuguese studies were selected for this review
(Table 1)."3-" These studies were published between 2004
and 2013 and all of them were observational, single-center
studies with a follow-up duration ranging between two and
18 months. Patients in these studies were recruited over a
period of six months and AHF was diagnosed on the basis of
the diagnostic criteria of the ESC guidelines or the Framing-
ham criteria for HF. A wide variation in sample sizes was
observed across the seven studies (n=163 to 924) (Table 1).

Nine European registries were included (Table 2),7,%:20-28
five of which involved multiple centers across several
countries: the Europe Acute Heart Failure Global Registry
of Standard Treatment (ALARM), Euro Heart Failure Surveys
I and Il (EHFS I and Il), the European Society of Cardiology
- Heart Failure (ESC-HF) LongTerm Registry, and the ESC-
HF Pilot Survey. Three of these (EHFS | and Il and ESC-HF
LongTerm Registry)®?»2® included patients from Portugal.
The remaining registries were conducted in France (EFICA
[Etude Francaise de ’Insuffisance Cardiaque Aigue]?' and
OFICA [Observatoire Francais de U’Insuffisance Cardiaque
Aigue]),? ltaly (Italian Registry on Heart Failure Outcome
[IN-HF])?® and one combining data from Zurich and Helsinki
(Zurich Helsinki Study).?® These European observational
studies were published between 2003 and 2013. The recruit-
ment period ranged between five and 24 months, apart from
the OFICA study,” in which the recruitment period was a
single day. The follow-up in these registries ranged from
12 weeks to 12 months. The ESC/European Society of Inten-
sive Care Medicine (ESICM) guidelines and physician-based
assessments were used for the diagnosis of AHF and recruit-
ment of patients in these registries. The sample sizes in
these studies ranged from 312 to 11327 patients.

Epidemiology, demographics and clinical
presentation of acute heart failure

There are no published data on the prevalence and inci-
dence of AHF in Portugal. Data on the incidence of AHF could
be retrieved from the European registries and showed that
the rate of de novo events ranged from 28% to 43%.°20-%8
In most of the Portuguese studies the mean age of patients
with AHF was >65 years and 30-50% were women, *~"° which
was similar to data from the European registries.”20-28
Data from the Portuguese and European studies and reg-
istries revealed that the diagnosis of AHF was primarily
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Total number of articles
identified from the search

strategy: Rejected articles (1st level selection)
n=1507 Based on title and abstract screening
7| Total rejected: 1411

Potentially eligible articles screened for retrieval
n=96
Epidemiology (Portugal): 13
Epidemiology (Europe): 36
Treatment/management (Portugal): 14

Treatment/management (Europe): 33

Rejected articles (2nd level selection)

1. Unavailability of full article 1

2. Non-English articles 7
3. Review on CHF 1
Articles retrieved for full text review | | Total rejected: 9

n=87
Epidemiology (Portugal): 12
Epidemiology (Europe): 30

Treatment/management (Portugal): 12

Treatment/management (Europe): 33 Rejected articles (3rd level selection)

1. Duplicate articles between epidemiology and
treatment sections: 2

2. Inappropriate disease state 1

L 3. General review; no specific information for

- - S— - Europe 3
Articles for inclusion in the review
4. Review articles 7
n=19
5. Data not relevant 55
Epidemiology and treatment (Portugal): 7 Total rejected: 68
Epidemiology and treatment (Europe): 12

Figure 1  Selection criteria for literature review. CHF: chronic heart failure.

Table 1  Portuguese studies/registries on acute heart failure.

Bettencourt Sarmento Fonseca Pimenta Cunha Pinho-Gomes Bettencourt
etal.”® et al.™ etal.”” et al.’® etal.”” etal.”® et al.””

Study design Single-center Retrospective Group 1 (IMW): Observational Prospective Hospital-based NA

observational retrospective observational
observational retrospective
Group 2 (HFU): cohort
prospective
observational
No. of patients 182 180 235 (153 IMW; 163 589 924 600
82 HFU)
No. of centers Single Single Single Single Single Single Single
Follow-up 6 months NA 18 months 60 days 6 months 12 months 6 months
Male (%) 46.8 48 IMW: 50.3; 69.9 44.3 60.7 44.7
HFU: 62.2
Guidelines ESC? ESC ESC ESC ESC ESC NA

followed

ESC: European Society of Cardiology; HFU: heart failure unit; IMW: internal medicine ward; NA: not applicable.
@ |n patients without echocardiographic assessment, the Framingham criteria were used for HF diagnosis.



Table 2 European studies/registries on acute heart failure.
Region Study design No. of patients No. of Follow-up Male (%) Guidelines
centers period followed
ALARM?O France, Germany, Italy, Spain, UK, Retrospective in-hospital 4953 666 NA 62.4 ESC/ESICM
Greece, Turkey, Australia and Mexico (2005)
EFICA?! France Observational 599 60 1 year 59 NA
EHFS-12223 24 EU countries including Portugal Multicenter 11327 115 12 weeks 53 ESC
(351 patients)
EHFS-118° 30 EU countries, including Portugal Multicenter 3580 133 NA 61.3 ESC
ESC-HF Pilot’-2* Denmark, Norway, Sweden, Romania, Prospective, multicenter, 5118 (1892 AHF) 136 1 year 62.6 ESC
Poland, Austria, France, Germany, observational
The Netherlands, Greece, Italy, Spain
ESC-HF Long-Term Bulgaria, Czech Republic, Hungary, Pan-European, multicenter, 12 440 (5039 AHF 211 12 months 62.7 ESC
Registry?’ Poland, Romania, Slovakia, Latvia, prospective, observational hospitalized)
Lithuania, Sweden,
Bosnia-Herzegovina, Greece, ltaly,
Portugal, Serbia, Slovenia, Spain,
Turkey, Austria, France, Egypt, Israel
IN-HF?6 Italy Nationwide, prospective, 5610 (1855 AHF) 61 1 year 60.2 ESC
multicenter, observational
OFICA?’ France Transversal, multicenter 1658 170 NA 54.8 ESC
Zurich Helsinki Study?® Zurich and Finland Prospective, observational 312 2 1 year 56.4 NA

AHF: acute heart failure; ALARM: Acute Heart Failure Global Registry of Standard Treatment; ESC: European Society of Cardiology; EFICA: Etude Francaise de |’Insuffisance Cardiaque
Aigue (the French Study of Acute Heart Failure); EHFS-I: EuroHeart Failure survey programme Part |; EHFS-II: EuroHeart Failure survey programme Part |l; ESC-HFPilot: EURObservational
Research Programme: The Heart Failure Pilot Survey; ESC-HF Long-Term Registry: European Society of Cardiology Heart Failure Long Term Registry; ESICM: European Society of Intensive
Care Medicine; EU: European Union; IN-HF: Italian Registry on Heart Failure Outcome; NA: not applicable; OFICA: Observatoire Francais de !’Insuffisance Cardiaque Aigue (the French

Survey on AHF).
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based on the version of the ESC guidelines available at the
time of the study (Tables 1 and 2).

Across all European and Portuguese registries, coronary
artery disease was identified as one of the most common eti-
ologies of AHF, with a similar range of incidence, between
38.3% and 68%. However, the Portuguese studies revealed
that hypertension (53.3-76.7%) is still the most prevalent
etiology of AHF in the country, as previously identified in the
EPICA study.? Diabetes and atrial fibrillation were the most
frequent comorbidities reported in the Portuguese popula-
tion with AHF (22-52% and 31-46%, respectively), although
other comorbidities such as anemia, chronic obstructive
pulmonary disease and chronic kidney disease were also
frequently observed. Overall, comorbidities in AHF patients
were documented at similar rates in all nine European reg-
istries, with hypertension (53-70.2%), diabetes (27-45.3%)
and atrial fibrillation (24.4-44%) being the most prevalent.
Stroke is known to be the leading cause of cardiovascular
death in Portugal,?’ but data on its incidence in AHF patients
(5.2-13.3%) could be retrieved from the European registries
only.

Data on functional class could be retrieved from both
Portuguese and European studies (Table 3). The Portuguese
data revealed a higher proportion of patients in New York
Heart Association (NYHA) class IV (31.8-67.3%) than in class
111 (28.8-42.2%) (Table 3.1). On the other hand, data on func-
tional class were limited in the European registries, with
only five registries recording this information (NYHA class
I1/1V): EFICA21 (31%), EHFS-122 (26%), ESC-HF Pilot24 (28%)
and the ESC-HF Long-Term Registry?® and the Zurich Helsinki
study,’® which revealed a higher proportion of patients with
severe AHF, ranging between 86% and 94% (Table 3.2).25%8
The differences observed are mainly due to the different
methods of data collection.

Based on the available data, Portuguese*-" and
European? 2028 patients were found to have comparable
ejection fraction (EF) measurements. However, it is impor-
tant to point out that this classification was based on
different cut-offs of EF across all retrieved studies (pre-
served EF could be defined as an EF >40%, '42426 >459%913,15,25
or >50%'7:18:27.28) Regarding EF classification, a higher pro-
portions of patients were found to have HFrEF (42.2-74.2%)
than HFpEF (19.9-44.7%).%13-28

Data on the clinical presentation of patients with AHF
were scarce in the Portuguese studies. In the study by Pinho
Gomes et al., @ reflecting HF in a cardiology department
setting, ACS was the most frequent clinical presentation
(63.2%), followed by chronic decompensated heart failure
(46.8%), and pulmonary edema (21.4%). Among the Por-
tuguese studies, most of which were performed in internal
medicine departments, the most common etiology reported
for HF was hypertension (53.3-76.7%). In contrast, the Euro-
pean registries captured data from a broad spectrum of clini-
cal settings including cardiology departments. Furthermore,
according to the available data, more than 40% of patients
were admitted to the intensive care unit (ICU), and the
most common clinical presentation was decompensated HF
(38.6-75%) followed by pulmonary edema (16.2-82%). Other
clinical presentations included cardiogenic shock, arrhyth-
mia, right ventricular HF, hypertensive HF and ACS.%20-%8

Overall, the demographic data in the Portuguese and
European studies provide similar evidence.

Treatment of acute heart failure

Data on the pharmacological management of AHF (from the
hemodynamic stabilization phase to discharge) are limited
in Portuguese and European studies and are not uniformly
captured.

Hemodynamic stabilization stage

Only one Portuguese study presented data on the medication
administered during the hemodynamic stabilization phase.
Bettencourt et al.” reported that 98.1% of patients with AHF
received loop diuretics. During this phase other drugs admin-
istered were ACE inhibitors (89.1%), beta-blockers (39.7%),
spironolactone (37.8%), and IV vasodilators (28.2%). Data
on acute phase treatment could also be retrieved from the
majority of the European studies. Diuretics (including loop
diuretics) were reported to be the most commonly adminis-
tered medications (60.5-99.4%) during this phase, followed
by ACE inhibitors (42-79.6%), IV nitrates (20.4-50%), and
beta-blockers (10.1-85.2%).7-%:20:21,23,25-27

Of all the European registries analyzed in this review, the
ALARM-HF registry?° provided the most detailed data on drug
treatment and therapeutic measures at admission, both in
the overall patient population and in different country sub-
groups of patients. IV diuretics were the most frequently
used drugs for initial symptomatic treatment of AHF, fol-
lowed by nitrates; IV diuretics were used in more than 80%
in the European patients (France, Germany, lItaly, Spain,
UK, Greece, and Turkey), while IV nitrates (mainly nitro-
glycerine) were administered in 41.1% of patients. Marked
geographical variability was observed in the use of both IV
inotropic agents (26-51%) and IV vasodilators across par-
ticipating countries of the ALARM-HF registry (data not
shown).?°

Therapeutic optimization stage

Data on medications administered at discharge were
captured in five Portuguese studies and four European
registries,”!315-17,19.21.25.27 |n the Portuguese studies, com-
monly used medications at discharge included ACE inhibitors
(78-87%), beta-blockers (4.6-75.9%) and spironolactone
(23.4-39.5%), which was similar to the European registries
(Tables 3.1 and 3.2).%1315-17.19.21.25.27 |n two of the Por-
tuguese studies, use of loop diuretics at discharge was
particularly high (83-98%).">'5 It is noteworthy that the vari-
ation observed with respect to the study setting was more
noticeable in the European registry data than in the Por-
tuguese studies (Tables 3.1 and 3.2).

Clinical outcomes

Most of the Portuguese studies captured data on clinical
outcomes such as all-cause long-term and in-hospital mor-
tality, rehospitalizations and length of stay (LOS). Overall,
all-cause mortality rates were comparable in the Portuguese
and European studies (at six months: 9.3-25.5% in Por-
tuguese studies and 13.5-27.4% in European studies; at
one year: 15.9-31% in Portuguese studies and 17.4-46.5%
in European studies). A similar trend was observed for



Table 3.1 Summary of Portuguese studies/registries on acute heart failure.
Bettencourt et al.”? Sarmento Fonseca et al.” Pimenta Cunha et al."” Pinho-Gomes Bettencourt
et al.™ et al.'® etal.”® et al.””
Age, years Mean + SD Mean + SD Mean + SD Median (IQR) Median (IQR) Mean + SD Median (IQR)
73.0+11.0 74.61+14 IMW: 74.64+14.0, 73 (61-80) 79 (72-84) 69+13 78 (71-84)
HFU: 73.0+£12.0
Etiology, %
CAD 47.4 42.8 IMW: 42.8; HFU: 43.0 NA 39.9 38.3 40.9
HTN NA 62.2 IMW: 62.2; HFU: 53.3 76.7 66.2 76.6
Valvular disease NA NA NA 14.9 NA
Cardiomyopathy 7.5
Comorbidities, %
AF 46.2 43.3 IMW: 43.3; HFU: 53.3 NA 46.1 30.8 NA
Diabetes 51.9 21.6 IMW: 21.6; HFU: 27.9 50.8 37.8 43.0
Anemia NA 31.7 NA NA 35.8 NA
CKD 8.2 19.4
Obesity NA 31.3
Dyslipidemia 51.2
COPD 27.8 12.4
Clinical presentation, %
CDHF NA NA NA NA NA 46.8 NA
PE 21.4
HHF 0.5
CS 6.0
Isolated RHF NA 0.5
HF (ACS) NA 63.2
Valvular 10.6 NA
Isolated AF 3.9
Functional class, %
NYHA class Il NA 11 IMW: 11.0; HFU: 4.5 NA NA NA NA
NYHA class Il 32.7 42.2 IMW: 42.2; HFU: 28.8 15.3
NYHA class IV 67.3 44.8 IMW: 31.8; HFU: 66.7 60.4
LVSF (based on EF), %
Preserved 19.9 32.8 IMW: 32.8; HFU: 23.0 25.8 44.7 26.8 NA
Mild LVSD 39.7 42.2 IMW: 42.2; HFU: 48.6 6.1 6.1 NA 55.1
Moderate LVSD 18.4 14.9 371
Severe LVSD 23.1 49.7 34.3 36.1
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Table 3.1 (Continued)
Bettencourt et al."? Sarmento Fonseca et al."® Pimenta Cunha et al."” Pinho-Gomes  Bettencourt
et al." etal.’ etal.'® etal.”
AHF treatment/management
Medication (acute phase), %
ACE inhibitor 89.1 NA NA NA NA NA NA
Beta-blocker 39.7
Loop diuretic 98.1
Spironolactone 37.8
IV vasodilators 28.2
Medication (at discharge), %
ACE inhibitor 87.2 NA IMW: 63.2; HFU: 77.9 NA 79.4 NA 78.9
ARB NA IMW: 2.9; HFU: 2.1 NA NA
Beta-blocker 39.1 IMW: 4.6; HFU: 36.0 75.9 75.9
Loop diuretic 98.1 IMW: 80.5; HFU: 82.6 NA NA
Spironolactone 37.2 IMW: 30.5; HFU: 39.5 31.9 23.4 23.5
Digoxin NA IMW: 24.1; HFU: 24.4 31.9 NA NA
Nitrates NA NA 50.0
Statins 61.6
Antiplatelets IMW: 55.2; HFU: 41.9 66.4
Type of center IM department IM department IMW (n=180) IM department IM department Cardiology IM department
HFU (n=86) department
Clinical outcomes
Mortality (all-cause), %
6 months 17.9 9.3 IMW: 25.5; HFU: 21.0 NA NA 10.9 20.34
12 months NA NA IMW: 31.0; HFU: 30.0 15.9 NA
In-hospital 14.3 7.7 IMW: 7.7; HFU: 8.5 NA NA 5.5 NA
mortality, %
Rehospitalization, %
6 months 37.2 NA NA NA NA 20.9 39.5
12 months NA 23.9 NA
LOS (in days) Mean + SD Mean Mean + SD NA Median (IQR) Median (IQR) NA
As per NT-proBNP levels: 13.8 IMW: 13.8 8.0 (6-11) 11.0 (7-16)
11.3+8.3 (>30% decrease) HFU: 10.5+6.7

10.2+5.4 (<30% change)
13.44+10.4 (=30% increase)

ACE: angiotensin-converting enzyme; ACS: acute coronary syndrome; AF: atrial fibrillation; ARB: angiotensin receptor blocker; CAD: coronary artery disease; CDHF: chronic decompensated
heart failure; COPD: chronic obstructive pulmonary disease; CKD: chronic kidney disease; CS: cardiogenic shock; EF: ejection fraction; HF: heart failure; HHF: hypertensive heart failure;
HFU: heart failure unit; HD: heart disease; HTN: hypertension; IM: internal medicine; IMW: internal medicine ward; IQR: interquartile range; IV: intravenous; LOS: length of stay; LVEF: left
ventricular ejection fraction; LVSD: left ventricular systolic dysfunction; LVSF: left ventricular systolic function; NA: not applicable; NT-proBNP: N-terminal-pro brain natriuretic peptide;
NYHA: New York Heart Association; PE: pulmonary edema; PSF: preserved systolic function; RHF: right heart failure; SD: standard deviation.
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Table 3.2 Summary of European studies/registries on acute heart failure.
ALARMZ? EFICA?! EHFS-122:23 EHFS-118-? ESC-HF ESC-HF IN-HF26 OFICA?’ Zurich
Pilot”24 Long-Term Helsinki
Registry 2 Study?®
Age, years Median Mean + SD Mean Mean + SD Mean + SD Median Mean + SD Median Mean + SD
66-70 73+13 71.0 69.9+12.5 70+13 (IQR) 72412 79.3 73
71 (61-79)
Etiology, %
ACS 36.9 NA MI: 39 30.2 NA NA NA STEMI: 4.6; NA
NSTEMI: 8.8
Arrhythmia 26.9 NA 32.4 23.7
Infection 16.3 17.6 27.2
Cardiomyopathy NA 15 6 NA NA 24.4
Valvular disease 21 29 26.8 NA NA
Angina NA 51 NA
HTN NA 6.2
CAD 61 68 NA 50.7 54 42.3 43.6 61.9
Comorbidities, %
Hypertension 70.2 60.0 53.0 62.5 61.8 64.5 57.8 53.8
Diabetes 45.3 27.0 27.0 32.8 35.1 38.9 40.4 . 32.1
Stroke NA NA 9.0 13.3 NA 13 5.2 NA NA
AF 24.4 42.0 38.7 43.7 44 37.7 38.0 29.2
CAD 30.7 NA NA NA NA NA NA NA
COPD 24.8 NA 19.3 NA 20.2 30.1 21.0 NA
CKD 21.4 17.0 16.8 26.0 26.4 32.5 15.0 41.0
Cardiomyopathy 12.6 NA 19.3 NA NA NA NA NA
Comorbidities? 51.0 NA NA NA NA NA NA NA
Clinical presentation, %
ADHF 38.6 NA NA 65.4 75.0 NA 43.9 48.0 NA
Acute breathlessness NA 40.0 NA NA NA NA
Dyspnea NA 94.1
Orthopnea 71.8
Chest pain 36.4
PE/congestion 36.7 82.0 16.2 13.3 85.0 27.0 38.0 NA
cS 11.7 29.0 <0.01 3.9 2.3 NA 2.3 6.0
Hypertensive HF 7.4 NA NA 11.4 4.7 5.1 2.0
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Table 3.2 (Continued)

ALARM?® EFICA?! EHFS-12223 EHFS-118° ESC-HF ESC-HF IN-HF?¢ OFICA? Zurich
Pilot”24 Long-Term Helsinki
Registry 2 Study?®
RVHF 4.5 NA NA 3.2 4.7 NA 8.8 6.0 NA
Peripheral edema NA 27.0 NA NA NA NA
Angina 14.0
Hepatomegaly 20.0
Syncope 4.0
Arrhythmia 23.0 2.0
Stroke 1.0 NA
ACS NA 19.0 12.9
AF 9.0 NA
NYHA functional class, %
/ NA 36.0 36.0 NA 72.0 NA NA NA NA
] 37.0
11} 22.0 26.0 28.0 85.9 94.1
v 9.0
LVSF (based on EF)
Mean LVEF + SD 40+£15% 38+15% 63.0% 38+15% NA NA 38+14% NA NA
Median LVEF (IQR) NA NA NA NA 38 (27-52)% 38 (30-51)% NA 40 (30-55)%  34.9%,
31.9%
HFpEF, % NA NA NA 34.3(EF >45%) 39.1 (EF>40%) 32.8 (EF 35.0 36.2 (EF 33.2 (EF
>45%) (EF>40%) >50%) >50%)
AHF treatment/management
Medication (acute phase), %
IV/oral diuretic 89.7/60.5 NA NA 92.9 NR: 34.3% 81.5 15.7 86.2 NA
ER: 65.2%
WR: 32.1%
SR: 45.3%
Loop diuretic NA 87.0 86.9 NA NA NA 99.4 NA
Spironolactone 27.5 18.0 20.5 NA
ACE inhibitor NA 42.0 61.8 NR: 74.3%
ER: 79.6%
WR: 79.4%
SR: 70.3%
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Table 3.2 (Continued)

ALARM?® EFICA?! EHFS-122:23 EHFS-118° ESC-HF ESC-HF IN-HF?2¢ OFICA? Zurich
Pilot”24 Long-Term Helsinki
Registry 2 Study?®
Nitrates (IV) 41.1 50.0 32.1 37.8 NA 20.4 29.9
Beta-blocker 37.8 13.0 36.9 10.1 NR: 79.3% NA NA NA NA
ER: 85.2%
WR: 82.1%
SR: 66.4%
Inotropes (1V) NA 7.2 NA NA 11.9 19.4 13.2
Adrenaline 3.6 NA 1.8 NA NA NA
Dobutamine 22.3 10.2 7.7
Dopamine 13.0 11.3 13.9
Levosimendan 6.4 3.9 3.9
Noradrenaline 4.2 2.6 NA
Amiodarone 2.6 27.0 17.5
ARB NA 3.0 4.5 NA
Digitalis 16.0 NA
CCB NA 21.2
Dihydropyridine NA 6.0 NA NA NA NA NA NA NA
Non-dihydropyridine 4.0
Opioids NA 19.4
Cardiac glycosides 35.7 NA
Antiplatelets 43.0 NA
Medication (at discharge), %
ACE inhibitor NA 57.0 NA 71.1 NA 77 NA 55 NA
ARB 3.0 10.4 NA 13
Beta-blocker 21.0 61.4 71.8 60
Loop diuretic 79.0 90.1 83.6 84.8
Spironolactone 19.0 47.5 NA 18
Digitalis 17.0 31.0 26.4 10
Inotropes 27.0 NA 13.7 20.7
(amiodarone)
Antiplatelets 45.0 Aspirin: 49.4, 61.9 NA
clopidogrel:
13.4
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Table 3.2 (Continued)
ALARM?? EFICA?! EHFS-122.23 EHFS-118° ESC-HF ESC-HF IN-HF?6 OFICAY Zurich
Pilot”-24 Long-Term Helsinki
Registry 2 Study?®
Nitrates NA 35.0 NA 32.9 NA 32 NA NA NA
CCB 14.6 15.9 18
Dihydropyridine 9.0 NA NA NA
Non-dihydropyridine 5.0
Types of center (% ICU (45.4), ICU (49), CCU GMW (50), ICU/CCU (51), Cardiology Cardiology Cardiology ICU (5), CCU Emergency
patients) CCU (29.8), (51) cardiology emergency (35), room, ICU,
wards (24.8) wards (43), area, IM and cardiology ward
geriatric wards  cardiology ward (42),
(5) wards IM (18)
Clinical outcomes
Mortality (All-cause), 10.7° 27.4 (1 month)  13.5 (12 weeks) NA 17.4% (1 year) NA NA NA 29 (1 year)
% 46.5 (1 year)
In hospital mortality, 12.0 NA 6.9 (12 weeks) 6.7 3.8 NA 6.4 8.2 NA
%
Rehospitalization, % NA NA 34.9 (12 weeks) NA 43.9% (1 year) NA NA NA NA
LOS, days Median Mean Mean Median (IQR) Median (IQR) NA Median 13 days Center 1:
(IQR) 15.1+23.8 vs. 11.0 9 (6-14) 8 (5-11) 10.0 (8-20) 11.5 (2-77)
6 (4-10) 14.5+15.1 (overall), days; center
(with vs. 3 (2-5) 2: 8 (1-50)
without (ICU/CCU) days; ICU
cardiogenic stay: 3 days
shock)

ACE: angiotensin-converting enzyme; ACS: acute coronary syndrome; ADHF: acute decompensated heart failure; AF: atrial fibrillation; ALARM: Acute Heart Failure Global Registry of
Standard Treatment; CAD: coronary artery disease; CCBs: calcium channel blockers; CCU: cardiac care unit; CDHF: congestive decompensated heart failure; CKD: chronic kidney disease;
COPD: chronic obstructive pulmonary disease; CS: cardiogenic shock; EFICA: Etude Francaise de U’ Insuffisance Cardiaque Aigue (the French Study of Acute Heart Failure); EHFS-I: EuroHeart
Failure survey programme Part |; EHFS-II: EuroHeart Failure survey programme Part II; ER: eastern region; ESC-HFPilot: EURObservational Research Programme: The Heart Failure Pilot
Survey; ESC-HF Long-Term Registry: European Society of Cardiology Heart Failure Long Term Registry; GMW: general medical ward; HF: heart failure; HFpEF: heart failure with preserved
ejection fraction; HFU: heart failure unit; HTN: hypertension; ICU: intensive care unit; IM: internal medicine; IMW: internal medicine ward; IN-HF: Italian Registry on Heart Failure
Outcome;lQR: interquartile range; IV: intravenous; LOS: length of stay; LVEF: left ventricular ejection fraction; LVSD: left ventricular systolic dysfunction; MI: myocardial infarction; NA:
not applicable; NR: northern region; NSTEMI: non-ST-segment elevation myocardial infarction; NYHA: New York Heart Association; OFICA: Observatoire Francais de |’ Insuffisance Cardiaque
Aigue; PE: pulmonary edema; RVHF: right ventricular heart failure; SD: standard deviation; SR: southern region; STEMI: ST-segment elevation myocardial infarction; WR: western region.

a Chronic obstructive pulmonary disease, renal failure, malignancy, cirrhosis/liver dysfunction, type 1 diabetes, immunosuppression.

b Specific time frame not available.

0¢

‘]e 19 edasuo4 ‘)



Acute heart failure in Portugal and Europe

303

in-hospital mortality (5.5-14% in Portuguese studies and
3.8-12% in European registries). Only three Portuguese
studies'>'®" and two European registries’?? reported data
on rehospitalization; the rates varied from 20.9% to 39.5%
at six months, and 23.9-43.9% at one year.

Hospital LOS was captured in five out of seven Portuguese
studies and ranged between eight and 13.8 days.'>~">718
This is in line with data from the European studies, which
reported a range of LOS between six and 15.1 days.
One Portuguese study also collected and compared LOS
data between two specific settings, a heart failure unit
(10.5 days) and an internal medicine ward (13.8 days)."
Two European registries also collected data on the overall
LOS in specific settings, showing an overall LOS of 8-11.5
days, of which three days were spent in the ICU/cardiac
care unit (CCU).%?® There were no other data captured on
worsening HF; however, end-organ damage was assessed
through biomarker data in some Portuguese'>'®"° and
European?%2?7 studies.

Broadly, the data were similar in the Portuguese and
European studies in terms of baseline demographics,
patient characteristics, comorbidities, and treatment pat-
terns at discharge. There were limited data on medication
administered during the hemodynamic stabilization stage in
Portuguese studies and thus no comparisons with the Euro-
pean registries could be made. However, some European
registries, such as ALARM-HF,?° revealed considerable vari-
ability in the use of certain drug classes such as IV inotropes
and vasodilators. This variability may be attributed to the
lack of evidence-based (gold standard) therapies for AHF in
the guidelines. In fact, while many drugs have been shown to
reduce long-term mortality and morbidity in CHF, data in the
acute setting have been negative or neutral. Consequently,
the guidelines’ recommendations are mainly class C. In addi-
tion, considerable heterogeneity was observed in patients
flows between specialties and treatment centers (ICU,
CCU, HF units, cardiology and internal medicine wards, and
emergency rooms) involved in the management of patients
with AHF, which in turn may be partly responsible for the
variations observed in AHF treatment and outcome patterns.
Moreover single center studies and even real-world reg-
istries predominantly conducted in cardiology departments
may not reflect the actual management of this syndrome.

Conclusion

This review aimed to gather and compare data on the
prevalence and management of AHF from European and
Portuguese studies. Gaps were identified in the data on
epidemiology, treatment and clinical outcomes in patients
with AHF in both the Portuguese studies and European
registries. The key limitation of this review is the existence
of studies with a small sample size, short follow-up period,
lack of comprehensive assessment of clinical outcomes and
treatment patterns. When the available data could be com-
pared, the evidence provided by Portuguese and European
studies was similar. High mortality and hospitalization rates
were observed for AHF in all the studies analyzed, which
will presumably be reflected in a proportionally higher
impact on costs in all healthcare systems. Acute heart
failure should be the focus of the scientific community and

public entities so that policies may be generated to help
patients and physicians to manage this disease.

Future implications

Based on the results of this review, three areas of further
investment can be identified: collection of data and inves-
tigation of the disease and treatment, training in disease
management, and improved organization of healthcare.

Regarding the scarcity of data, there is a clear need to
implement well-defined studies incorporating larger sam-
ples, longer follow-up periods, and better defined clinical
endpoints. From a national perspective, in practice this
means the need for a Portuguese registry that captures accu-
rate data on acute and chronic HF. Steps have been taken
by the Portuguese Society of Cardiology to adopt the design
of the ESC-HF Long-Term Registry aiming to include var-
ious types of centers: cardiology, internal medicine, and
intensive care departments, so that more patients than
those included in the ESC-HF Long-Term Registry can be cap-
tured. Furthermore, uniformity in reporting the treatment
of patients with AHF is crucial to identify gaps in disease
management. In terms of research and development of inno-
vative solutions for the treatment of AHF, there is a need
for new trials with appropriate endpoints that can capture
robust acute phase data.

Identification of challenges and a focus on both man-
agement strategies and research needs are required to
significantly decrease the burden of AHF. The Portuguese
medical community is aware of the need for training in the
management of AHF, and to address this, the Portuguese
Society of Cardiology is implementing the Advanced Heart
Failure Support program, a Portuguese Society of Cardiol-
ogy/Brazilian Society of Cardiology partnership.

Finally, there is also an urgent need to improve health-
care organization for patients with AHF. Consensual patient
flows based on different healthcare levels and specialties
involved in AHF management should be implemented to
improve patients’ quality of life and survival, and to reduce
the burden on the healthcare system.

Conflicts of interest

Daniel Bras is an employee of Novartis Farma S.A., Porto
Salvo, Portugal.

Acknowledgment

The authors thank Dr. Shilpi Dasgupta (Novartis Healthcare
Pvt. Ltd, Hyderabad, India) for medical writing and editorial
support.

References

1. Heidenreich PA, Albert NM, Allen LA, et al. Forecasting the
impact of heart failure in the United States. A policy state-
ment from the American Heart Association. Circ Heart Fail.
2013;6:606-19.

2. Ceia F, Fonseca C, Mota T, et al. Prevalence of chronic heart
failure in Southwestern Europe: the EPICA study. Eur J Heart
Fail. 2002;4:531-9.



304 C. Fonseca et al.
3. Dickstein K, Cohen-Solal A, Filippatos G, et al. ESC Guidelines 15. Fonseca C, Ceia F, Sarmento PM, et al. Translating guidelines
for the diagnosis and treatment of acute and chronic heart fail- into clinical practice: benefits of an acute heart failure unit.
ure 2008: the Task Force for the Diagnosis and Treatment of Rev Port Cardiol. 2007;26:1111-28.
Acute and Chronic Heart Failure 2008 of the European Soci- 16. Pimenta J, Paulo C, Mascarenhas J, et al. BNP at discharge in
ety of Cardiology. Developed in collaboration with the Heart acute heart failure patients: is it all about volemia? A study
Failure Association of the ESC (HFA) and endorsed by the Euro- using impedance cardiography to assess fluid and hemodynamic
pean Society of Intensive Care Medicine (ESICM). Eur Heart J. status. Int J Cardiol. 2010;145:209-14.
2008;29:2388-442. 17. Cunha FM, Lourenco P, Couto M, et al. Is the blood pressure
4. McMurray JJ, Adamopoulos S, Anker SD, et al. ESC Guidelines paradox observed in all heart failure patients? Biomed Res Int.
for the diagnosis and treatment of acute and chronic heart fail- 2013;2013:3502-89.
ure 2012: the Task Force for the Diagnosis and Treatment of 18. Pinho-Gomes AC, Silva Cardoso J, Azevedo LF, et al. Character-
Acute and Chronic Heart Failure 2012 of the European Soci- ization of acute heart failure hospitalizations in a Portuguese
ety of Cardiology. Developed in collaboration with the Heart cardiology department. Rev Port Cardiol. 2013;32:567-75.
Failure Association (HFA) of the ESC. Eur Heart J. 2012;33: 19. Bettencourt P, Lourenco P, Azevedo A. Influence of socioeco-
1787-847. nomic status on therapy and prognosis after an acute heart
5. Dharmarajan K, Hsieh AF, Lin Z, et al. Hospital readmission failure episode. Int J Cardiol. 2013;168:4985-7.
performance and patterns of readmission: retrospective cohort 20. Follath F, Yilmaz MB, Delgado JF, et al. Clinical presentation,
study of Medicare admissions. BMJ. 2013;347:f6571. management and outcomes in the Acute Heart Failure Global
6. Krumholz HM, Merrill AR, Schone EM, et al. Patterns of hospital Survey of Standard Treatment (ALARM-HF). Intensive Care Med.
performance in acute myocardial infarction and heart failure 2011;37:619-26.
30-day mortality and readmission. Circ Cardiovasc Qual Out- 21. Zannad F, Mebazaa A, Juilliere Y, et al. Clinical profile, con-
comes. 2009;2:407-13. temporary management and one-year mortality in patients with
7. Maggioni AP, Dahlstrom U, Filippatos G, et al. EURObservational severe acute heart failure syndromes: the EFICA study. Eur J
Research Programme: regional differences and 1-year follow-up Heart Fail. 2006;8:697-705.
results of the Heart Failure Pilot Survey (ESC-HF Pilot). Eur Heart 22. Cleland JG, Swedberg K, Follath F, et al. The EuroHeart Fail-
J. 2013;15:808-17. ure survey programme - a survey on the quality of care among
8. Nieminen MS, Brutsaert D, Dickstein K, et al. EuroHeart patients with heart failure in Europe. Part 1: patient character-
Failure Survey Il (EHFS Il): a survey on hospitalized acute istics and diagnosis. Eur Heart J. 2003;24:442-63.
heart failure patients: description of population. Eur Heart J. 23. Komajda M, Follath F, Swedberg K, et al. The EuroHeart Fail-
2006;27:2725-36. ure Survey programme - a survey on the quality of care among
9. Harjola VP, Follath F, Nieminen MS, et al. Characteristics, out- patients with heart failure in Europe. Part 2: treatment. Eur
comes, and predictors of mortality at 3 months and 1 year in Heart J. 2003;24:464-74.
patients hospitalized for acute heart failure. Eur J Heart Fail. 24. Maggioni AP, Dahlstrom U, Filippatos G, et al. EURObservational
2010;12:239-48. Research Programme: the Heart Failure Pilot Survey (ESC-HF
10. Levy D, Kenchaiah S, Larson MG. Long-term trends in the Pilot). Eur J Heart Fail. 2010;12:1076-84.
incidence of and survival with heart failure. N Engl J Med. 25. Maggioni AP, Anker SD, Dahlstrom U, et al. Are hospitalized or
2002;347:1397-402. ambulatory patients with heart failure treated in accordance
11. O’Connor CM, Miller AB, Blair JE. Causes of death and rehos- with European Society of Cardiology guidelines? Evidence from
pitalization in patients hospitalized with worsening heart 12,440 patients of the ESC Heart Failure Long-Term Registry. Eur
failure and reduced left ventricular ejection fraction: results J Heart Fail. 2013;15:1173-84.
from Efficacy of Vasopressin Antagonism in Heart Failure Out- 26. Oliva F, Mortara A, Cacciatore G, et al. Acute heart failure
come Study with Tolvaptan (EVEREST) program. Am Heart J. patient profiles, management and in-hospital outcome: results
2010;159:841-9. of the Italian Registry on Heart Failure Outcome. Eur J Heart
12. Canesin MF, Oliveira MT Jr, Barretto ACP, et al. Advanced heart Fail. 2012;14:1208-17.
failure support: a new teaching methodology. Presented as 27. Logeart D, Isnard R, Resche-Rigon M, et al. Current aspects of
poster at European Society of Cardiology (P4644); 2014. the spectrum of acute heart failure syndromes in a real-life
13. Bettencourt P, Azevedo A, Pimenta J, et al. N-terminal- setting: the OFICA study. Eur J Heart Fail. 2013;15:465-76.
pro-brain natriuretic peptide predicts outcome after hospital 28. Rudiger A, Harjola VP, Muller A, et al. Acute heart failure: clini-
discharge in heart failure patients. Circulation. 2004;110: cal presentation, one-year mortality and prognostic factors. Eur
2168-74. J Heart Fail. 2005;7:662-70.
14. Sarmento PM, Fonseca C, Marques F, et al. Acutely decom- 29. Portugal. Direccdo-Geral da Salde. Direcdo de Servicos
pensated heart failure: characteristics of hospitalized patients de Informacdo e Analise Portugal Doencas Cérebro-

and opportunities to improve their care. Rev Port Cardiol.
2006;25:13-27.

Cardiovasculares em nUmeros - 2014. Programa Nacional
para as Doencas Cérebro-Cardiovasculares. ISSN: 2183-0681.



	A closer look at acute heart failure: Putting Portugueseand European data into perspective

