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Abstract

Background: Heart failure (HF) is currently one of the main causes of cardiovascular mortality. In order to collect current
epidemiological data on patients with HF, the Heart Failure Pilot Survey (ESC-HF Pilot) registry was initiated.

Aim: Primary objective of the study was to compare clinical epidemiology of outpatients and inpatients with HF and investigate
currently used diagnostic and therapeutic modalities in Poland and 11 other European countries.

Methods: The ESC-HF Pilot Survey study was a prospective multicentre observational registry conducted in 20092011 in
136 cardiology centres in 12 European countries selected to represent different health systems and care attitudes across Europe.
All outpatients with HF and patients admitted due to acute decompensated HF were included into the registry during the
enrolment period (1 day per week for 8 consecutive months). Researchers completed detailed medical data questionnaires
for all HF patients recruited to the study.

Results: In all participating centres across Europe, 6108 patients were recruited, including 1159 patients from Poland (19% of
the survey population). The majority of Polish participants were admitted due to acute HF (73%), while ambulatory chronic
HF patients predominated in the remaining European centres (69%). Polish patients develop HF at a younger age compared
to other European countries (proportion of patients above 65 years: 54 vs. 65%, respectively) and they are more severely ill
(NYHA class II: 44 vs. 34%, respectively; NYHA class IV: 18 vs. 11%; mean BNP level 910 vs. 773 pg/mL). Angiographically
documented coronary artery disease was the major aetiology of HF in Poland (39 vs. 33%) which explains a higher rate of
invasive revascularisation procedures in the Polish population (13 vs. 7%). In Poland, therapy with implantable cardioverter-
-defibrillators was used more frequently during the initial hospitalisation (7 vs. 4%), but the rate of cardiac resynchronisation
therapy device implantation was smaller than in other European countries (4 vs. 7%). Drug therapy used in our country was
comparable to the rest of Europe, except for more frequent use of aldosterone antagonists. Despite significant differences in
the clinical characteristics seen between Polish and other European patients participating in the ESC-HF Pilot study, mortality
at 3 months did not differ between Polish and other European centres (2.5 vs. 3%).

Conclusions: The ESC-HF Pilot Survey findings indicate a very high standard of inpatient HF treatment but at the same time
unsatisfactory current ambulatory HF therapy in Poland.
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INTRODUCTION

Heart failure (HF) is currently one of the main causes of car-
diovascular (CV) mortality. Despite advances in the treatment
of CV disease, incidence and prevalence of HF in the general
population continues to rise. This is related to aging of the
population, effective treatment of CV disease leading to an
extended life span of patients with these diseases, but also
long-term complications of successfully treated acute disease,
such as post-infarction myocardial remodelling. People with
symptomatic or asymptomatic HF are currently estimated to ac-
count for about 4% of the European population. The prevalence
of HF in the adult population is about 2-3% but rises sharply
above 75 years of age, reaching as much as 10-20% among
septa- and octogenarians [1]. Coronary artery disease leads to
myocardial dysfunction and remains the most common cause of
symptomatic HF, present in up to 70% patients with this clinical
syndrome [2]. Chronic HF is associated with large mortality and
significant impairment of quality of life. It also places a significant
economic burden on the healthcare system, generating large
costs of both outpatient and inpatient care. The characteristics
of HF patients treated by primary care physicians in Poland was
described in the ZOPAN study which focused on patient health
status, quality of care, and healthcare system burden [3]. In the
United States, more than 1 million patients are hospitalised an-
nually due to acute decompensated HF, and the number of HF
hospitalisations was estimated to be similar in Europe [4]. De-
spite treatment advances, both short- and long-term outcomes
remain poor, with about 50% of patients with symptomatic
HF dying within 4 years, and 40% of hospitalised patients die
or are readmitted within 1 year. Acute decompensated HF
is the cause of 5% of all acute hospital admissions, occurs in
10% of hospitalised patients, and accounts for about 2% of all
healthcare costs, mostly due to hospitalisations [5]. In order to
collect current epidemiological data on patients with HF in the
European countries and compare currently used diagnostic and
therapeutic modalities, the Heart Failure Pilot Survey (ESC-HF
Pilot) registry was initiated by the Heart Failure Association of
the European Society of Cardiology [6]. This registry allowed
evaluation of the organisational structure of long-term HF patient
care in the European countries. In addition, previous American
registry data indicate that participation in such a registry may
lead to improvement in the quality of care and outcomes in HF
patients in the participating centres [7].

The purpose of the present study was to characterise
Polish HF patients and investigate diagnostic and therapeutic
modalities currently used in this patient group in Poland in
comparison to other European countries, so as to optimise
management in this population.

METHODS
The ESC-HF Pilot registry was a multicentre prospective ob-
servational study conducted in 2009-2011 in 136 cardiology
centres in 12 European countries (Austria, Denmark, France,
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Germany, Greece, ltaly, the Netherlands, Norway, Poland,
Romania, Spain, and Sweden) representing different health
systems and care attitudes across Europe. Registry participation
was approved by national cardiac societes which selected cen-
tres at varying reference levels, taking into account their differ-
ent diagnostic and therapeutic capabilities, so as to obtain as
representative European patient population. The number of
participating national centres depended on the country popu-
lation (1 centre per 2 million inhabitants). Among 25 centres,
5 should have cardiac surgical facilities, 8 should have a car-
diac catheterisation laboratory and/or be capable to institute
treatment with implanted cardioverter-defibrillators (ICD)
and cardiac resynchronisation therapy (CRT), and 12 should
be non-interventional cardiology units. All outpatients with
HF and patients admitted due to acute decompensated HF
were included into the registry during the enrolment period
(1 day per week for 8 consecutive months from October
2009 till May 2010). For all patients, an entry questionnaire
was completed that included patient clinical status, aetiology
of HF, biochemical parameters, and drug therapy used before
and after inclusion into the study. During follow-up at 3, 6,
and 12 months (either patient visit in the hospital or cardio-
logy/HF clinic, or telephone interview), patient clinical status,
hospitalisations for cardiac and non-cardiac reasons, selected
biochemical parameters, and drug therapy were evaluated.

RESULTS
Clinical characteristics of the recruited patients
From October 2009 till May 2010, overall 6108 patients were
recruited into the registry in Europe, including 1159 patients
in Poland (19% of all patients recruited into the study).
Among these Polish patients, 44% were recruited in centres
with cardiac surgical facilities, 30% in centres with a cardiac
catheterisation laboratory and/or capable to institute ICD/CRT
treatment, and 26% in non-interventional cardiology units. In
other European countries, the majority of participants were
outpatients (68.7%), while most patients recruited in Poland
were hospitalised due to worsening of chronic HF or acute
HF (73%). The mean age of patients recruited in centres in
Poland was 66 years compared to 70 years in the remaining
11 European countries but this difference was not significant.
In contrast, the proportion of patients above 65 years age was
significantly lower in Poland compared to the other European
countries (54.0% vs. 65.5%, p < 0.05). Similarly to other
European countries, men were significantly more frequently
recruited into the registry in Poland. No significant differences
in body mass index were found. Vital signs such as blood pres-
sure and heart rate were similar in the Polish HF cohort and
in the other European countries. In the ESC-HF Pilot registry,
atrial fibrillation (AF) and diabetes were present in a similar
proportion of patients regardless of the geographical location.
Among the Polish patients, antihypertensive drug therapy was
more frequently used prior to study inclusion (p < 0.05). The
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Table 1. Baseline clinical characteristics of the ESC-HF Pilot registry participants in the Polish cohort and other European centres

Polish centres

Remaining European

Hospitalised patients [%]

Mean age [years]

Male gender [%]

Mean BMI [kg/m?]

Mean SBP [mmHg]

Mean heart rate [bpm]

Smoking [%]

Antihypertensive drug therapy before inclusion into the registry [%)
Atrial fibrillation [%)]

Diabetes [%]

Pacemaker [%]

ICD [%]

CRT-D [%]

Chronic obstructive pulmonary disease [%]
Chronic kidney disease [%]

Cancer [%]

Obstructive sleep apnoea syndrome [%]

Depression [%]

(n =1159) centres (n = 4949)
73 31 < 0.05
66 = 13.17 70 NS
68 68 NS
285 27 NS
130 = 26.56 125 NS
80 = 24.49 72 NS
13 12 NS
62 59 < 0.05
2 41 NS
34 31 NS
8 NS
" NS
7 < 0.05
13 16 NS
20 21 NS
3 5 NS
3 4 NS
4 8 < 0.05

BMI — body mass index; SBP — systolic blood pressure; ICD — implantable cardioverter-defibrillator; CRT-D — cardiac resynchronisation therapy-

-defibrillator

Polish cohort was less frequently treated with implantable
devices, including pacemakers, ICD, and CRT devices, prior
to study inclusion (21% vs. 27%, p < 0.05). This difference
was related to a lower number of patients with an implanted
CRT-defibrillator (CRT-D) device in the Polish HF cohort.
Baseline clinical characteristics of patients recruited into the
ESC-HF Pilot registry in 26 Polish centres and all remaining
European centres are shown in Table 1. Angiographically
documented coronary artery disease was the most common
cause of HF both in Poland and in the remaining European
countries (39% vs. 33%, p < 0.05). Table 2 shows aetiology
of HF in patients recruited into registry.

Advanced HF as evaluated using the New York Heart
Association (NYHA) functional classification was more
frequently diagnosed initially in patients recruited into the
registry in the Polish centres (Fig. 1). At baseline, NYHA
class Il HF was found in as many as 44% of patients in the
Polish cohort compared to 34% of patients in the remaining
European countries (p < 0.05), and NYHA class IV HF was
present in 18% of patients recruited in Poland compared to
11% of patients recruited in the remaining European centres
(p < 0.05). These statistically significant differences in the
severity of HF between the Polish cohort and the remaining
European patients were clearly related to a higher proportion
of patients hospitalised due to acute decompensated HF
among the Polish study participants.
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Table 2. Aetiology of heart failure in the ESC-HF Pilot registry
in the Polish cohort and other European centres

Poland
[%]

Aetiology

Europe
[%]

Angiographically documented 39.2 32.5 < 0.05
coronary artery disease

Non-angiographically docu- 15.6 9.1 NS
mented coronary artery

Arterial hypertension as the 11.2 12.7 NS
main independent cause of

myocardial dysfunction and

heart failure

Dilated cardiomyopathy 15.2 255 < 0.05
Valvular heart disease 1.3 9.9 NS
Tachyarrhythmic 1.4 2.2 NS
cardiomyopathy

Most patients recruited into the registry were previously
hospitalised due to acute decompensated HF (57% of patients
both in the Polish cohort and the remaining European centres).
A history of myocardial infarction was frequently noted among
the Polish participants (p < 0.05). Myocardial revascularisation
by percutaneous coronary intervention (PCl) was previously
performed in 27% of patients in the Polish cohort compared
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Figure 1. Initial heart failure severity as assessed using the New York Heart Association (NYHA) functional classification

Table 3. Previous acute cardiovascular events and interventions
prior to inclusion into the ESC-HF Pilot registry in the Polish
cohort and other European centres

Medical history data Europe

[%]
Previous hospitalisation 57 57 NS
due to heart failure
Previous myocardial 55 38 < 0.05
infarction
Previous percutaneous 27 19 < 0.05
coronary intervention
Previous coronary artery 13 13 NS
bypass grafting
Previous stroke " 10 NS
Previous valvular heart 9 8 NS
disease surgery

to 19% patients in the remaining European centres. Coronary
artery bypass grafting (CABG) was previously performed in
about 13% of patients recruited into the registry regardless
of the geographical region. Prior to study inclusion, valvular
heart disease surgery was performed in 9% of patients in the
Polish cohort compared to 8% patients in the remaining Eu-
ropean centres. Data regarding previous acute CV events and
interventions prior to inclusion into the ESC-HF Pilot registry
are shown in Table 3.

Biochemical test and imaging methods
in the study population
More severe HF in the Polish patients as reflected by the
NYHA class was also associated with a significantly higher
B-type natriuretic peptide (BNP) level at baseline compared
to the remaining European centres (p < 0.05). However,
the proportion of Polish study participants for whom BNP
data were available was very low (6.7%). Patients recruited
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into the registry in Poland more frequently underwent both
echocardiography and invasive coronary angiography dur-
ing the index hospitalisation. The latter examination was
performed in 31% of hospitalised patients recruited into the
registry in Poland compared to 19% of patients in the remain-
ing European centres. In addition, the Polish participants more
frequently underwent coronary revascularisation procedures.

PCI or CABG was performed in 13% of Polish patients
hospitalised due to HF compared to 7% of patients in the
remaining European countries. More frequent use of invasive
investigations is also evidenced by a twofold higher proportion
of patients who underwent right heart catheterisation in the
Polish centres (6% vs. 3%, p < 0.05). No significant differences
in the rate of CRT use (during the index hospitalisation and
after inclusion into the registry) were noted between various
European regions. In contrast, the Polish participants more
frequently underwent ICD implantation already during the
index hospitalisation (7% vs. 4%, p < 0.05) (Table 4). These
differences in the rates of in-hospital invasive procedures might
have reflected the fact that the Polish participants presented
with more severe HF and were less frequently investigated and
optimally treated prior to the inclusion to the registry, which
may be related to limited availability of outpatient tertiary care
cardiology facilities in Poland. More frequently compared to
other European countries, patient selection for invasive proce-
dures (pacemaker, ICD, or CRT-D implantation) was performed
during the index hospitalisation due to acute decompensated
HF and not on an outpatient basis. These differences might
have been related to different models of cardiac care in the
participating European countries.

Among patients hospitalised due to acute decompensated
HF, in-hospital mortality was 3.8%. CV events were the most
common cause of in-hospital deaths (90.1%). On-treatment
heart rate was insufficiently reduced as per the current
guidelines both in the Polish cohort and among patients in
the other European centres (mean 72 bpm) [1]. In contrast,
systolic blood pressure was normalised in most hospitalised
patients (mean 130 mm Hg). These findings indicate the
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Table 4. Selected laboratory parameters and invasive procedu-
res in patients included into the ESC-HF Pilot registry in
the Polish cohort and other European centres

In-hospital Polish Remaining
investigations centres European
and treatment (n = 1159) centres

(n = 4943)
Mean BNP level 910 + 408 773 NS
[pg/mL]
Haemoglobin 13 12 NS
level [g/dL]
Creatinine level 1.09 1.18 NS
[mg/dL]
Sodium level 138 139 NS
[mEqg/L]
Echocardio- 89 80 < 0.05
graphy [%]
Coronary 31 19 < 0.05
angiography [%]
Revascularisation 13 7 < 0.05
(%]
Right heart cathe- 6 3 < 0.05
terisation [%]
CRT [%] 3 4 NS
ICD [%] 7 4 < 0.05

BNP — B-type natriuretic peptide; ICD — implantable cardioverter-
-defibrillator; CRT — cardiac resynchronisation therapy

need for optimal drug selection and dosing that would allow
obtaining recommended target on-treatment blood pressure
values, and particularly heart rate. Of note, hospitalised pa-
tients in the Polish cohort were significantly less frequently
discharged with AF as the main heart rhythm (27% vs. 40%,
p < 0.05). As the initial prevalence of AF was similar in all
participating centres (about 40%), it follows that the heart
rhythm control strategy was likely used more frequently in
the Polish centres. Drug therapy used in our country was
comparable to the rest of Europe, except for more frequent
use of aldosterone antagonists. Detailed evaluation of drug
therapy used in HF patients included into the ESC-HF Pilot
registry will be a subject of a separate analysis.

Follow-up at 3 months

In the Polish centres participating in the ESC-HF Pilot registry,
most follow-up visits occurred in a hospital and were per-
formed by a cardiologist or internist. In the other European
centres, follow-up visits at 3 months after a hospitalisation
due to HF were performed by nurses in specialised HF cli-
nics. In the Polish cohort, mortality at 3 months was 2.5%,
similar to mortality observed in the remaining European
centres (3%).
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DISCUSSION

Analysis of the data collected in the participating Polish cardiac
centres caring for patients with acute and chronic HF leads
to the following conclusions: patients in Poland develop HF
at a younger age, and they more frequently require hospi-
talisation due to both insufficient availability of specialist
outpatient care and more advanced disease. Patients included
into a large American national OPTIMIZE-HF registry were
also older compared to Polish patients in our cohort [8]. The
current registry indicates significant organisational differences
regarding care for patients with HF in Poland and 11 other
European countries. The participating centres in various coun-
tries were not selected randomly, which might have affected
the registry findings. One limitation of an observational registry
is a possible difference in the reference level of the partici-
pating centres between various countries, which might have
affected the clinical profile of the recruited patients and their
care. The study findings and observed differences between
the participating centres were also affected by the fact that
the registry included both outpatients and inpatients. Most
HF patients in Poland gain access to specialist investigations
and care only during hospitalisation. Both invasive and drug
therapy is initiated or performed during the hospital stay
and only rarely it is later modified on an outpatient basis by
primary care physicians. Drug therapy in patients in HF is
optimised by specialist cardiology clinics, but as their number
and availability are limited in Poland, most patients are gene-
rally cared for by family physicians. Numerous concomitant
diseases, advanced age, and limited mobility are additional
factors limiting easy access to specialist care.

The results in the Polish cohort of the registry indicate
the need to create specialised clinics providing compre-
hensive evaluation, care, and rehabilitation for patients
with HF [9]. Such clinics would also facilitate HF patient
selection for invasive treatment, particularly with implanted
electrotherapy devices [10]. The number of device im-
plantations in patients with chronic HF is still insufficient
in view of current recommendations and guidelines. The
proportion of patients below 65 years included into the
registry was significantly higher in Poland. Development of
HF at a younger age in the Polish population may reflect
inadequate prevention and suboptimal treatment of diseases
leading to this clinical syndrome. In Poland, a higher pro-
portion of patients undergo evaluation and coronary revas-
cularisation compared to the other 11 European countries
participating in the registry. This indicates that a network
of cardiac catheterisation laboratories in our country is
well organised and provides widely available services for
patients who require such treatment. In the Polish cohort,
echocardiography which can be considered a necessary
investigation in the evaluation of HF was performed more
frequently compared to the other European countries. This
was probably related not only to the availability of such
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services but also to the fact that the Polish cohort mostly
included hospitalised HF patients.

An important component of HF patient care is nursing
care and family support in daily activities. Patient cooperation
with a specialist HF nurse likely improves patient compliance
[11, 12]. An effective cardiac rehabilitation network is also
an important part of the patient management, leading to
improved fitness and overall clinical status of HF patients. It
should be noted that the availability of selected diagnostic
procedures in patients with HF in Poland was a subject of
previous studies and evaluations, and proposals of detailed
solutions on how to provide comprehensive care for HF
patients were offered on many occasions under the National
Programme for Prevention and Treatment of Cardiovascular
Disease (POLKARD) [13].

CONCLUSIONS

The healthcare system directed at patients with HF in Poland
requires organisational changes, with a focus on outpatient
care, creating a network of specialised HF clinics selecting
patients for invasive treatment and electrotherapy, and a net-
work of rehabilitation clinics for HF patients. The ESC-HF Pilot
Survey findings indicate a very high standard of inpatient HF
treatment but at the same time unsatisfactory current ambula-
tory HF therapy in Poland.
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Streszczenie

Witep: Niewydolnosc serca (HF) jest obecnie jednym z gidwnych powoddw zgondw z przyczyn sercowo-naczyniowych. W celu ustalenia
aktualnych danych epidemiologicznych dotyczacych chorych z HF przeprowadzono rejestr The Heart Failure Pilot Survey (ESC-HF Pilot).

Cel: Celem niniejszej pracy byto poréwnanie etiologii, profilu klinicznego oraz diagnostyki i leczenia pacjentéw z HF w Polsce
i pozostatych krajach europejskich.

Metody: Rejestr ESC-HF Pilot byt wieloosrodkowym prospektywnym badaniem obserwacyjnym prowadzonym w latach
2009-2011 w 136 osrodkach kardiologicznych, w 12 paristwach europejskich, reprezentujacych rézne systemy i modele
opieki zdrowotnej. Do rejestru wiaczano chorych z HF leczonych ambulatoryjnie i hospitalizowanych z powodu ostrej HF
w czasie okresu rekrutacji do badania (1 dzien w tygodniu przez 8 kolejnych miesiecy). Badanie opierato sie na wypetnieniu
ankiety dotyczacej szczegdtowych danych medycznych osob zgtaszajacych sie z powodu HF do poszczegdlnych osrodkow.

Wyniki: Do rejestru wiaczono 6108 pacjentéw, w tym 1159 z Polski (19%). W Polsce wiekszos¢ stanowili chorzy hospitali-
zowani z powodu HF (73%), natomiast w pozostatych osrodkach europejskich przewazali pacjenci leczeni ambulatoryjnie
(69%). Polscy chorzy zapadaja na HF w mtodszym wieku niz pacjenci w pozostatych krajach (wiek > 65 lat; 54 vs. 65%)
i choruja ciezej (Il klasa wg NYHA 44 vs. 34%; IV klasa wg NYHA 18 vs. 11%; BNP 910 vs. 773 pg/ml). Gtéwna przyczyna
HF u polskich pacjentéw byta choroba wieficowa udokumentowana angiograficznie (39 vs. 33%). Dlatego istotnie wieksza
byta czestos¢ zabiegdw rewaskularyzacji wiencowej w trakcie obserwacji (13 vs. 7%). U chorych w osrodkach polskich istot-
nie czesciej wykonywano implantacje kardiowertera-defibrylatora juz podczas pierwszej hospitalizacji (7 vs. 4%), natomiast
rzadziej wszczepiano stymulatory resynchronizujace (4 vs. 7%). Farmakoterapia HF byta podobna do innych krajéw europej-
skich, poza istotnie czestszym stosowaniem antagonistéw aldosteronu. Mimo istotnych réznic w charakterystyce klinicznej
chorych wiaczonych do rejestru, nie zaobserwowano wiekszej Smiertelnosci w obserwacji 3-miesiecznej polskich chorych
w poréwnaniu z pozostatymi osrodkami europejskimi (2,5 vs. 3%).

Whioski: Wyniki rejestru ESC-HF Pilot wskazuja na wysoki standard leczenia polskich chorych z HF w warunkach szpitalnych
i niedostateczng jakosc specjalistycznej opieki ambulatoryjnej, zaréwno nad pacjentami zagrozonymi rozwojem HF jak i tymi
wymagajacymi dalszego nadzoru po przebytym zaostrzeniu choroby.

Stowa kluczowe: niewydolnos¢ serca, epidemiologia, Smiertelnos¢
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