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Aims To evaluate how recommendations of European guidelines regarding pharmacological and non-pharmacological treat-
ments for heart failure (HF) are adopted in clinical practice.

Methods
and results

The ESC-HF Long-Term Registry is a prospective, observational study conducted in 211 Cardiology Centres of 21 Euro-
pean and Mediterranean countries, members of the European Societyof Cardiology (ESC). FromMay2011 to April 2013,
a total of 12 440patientswereenrolled, 40.5%withacuteHFand59.5%withchronicHF. Intravenous treatments foracute
HF were heterogeneously administered, irrespective of guideline recommendations. In chronic HF, with reduced EF,
renin–angiotensin system (RAS) blockers, beta-blockers, and mineralocorticoid antagonists (MRAs) were used in
92.2, 92.7, and 67.0% of patients, respectively. When reasons for non-adherence were considered, the real rate of under-
treatment accounted for 3.2, 2.3, and 5.4% of the cases, respectively. About 30% of patients received the target dosage of
these drugs, but a documented reason for not achieving the target dosagewas reported in almost two-thirds of them. The
more relevant reasons for non-implantation of a device, when clinically indicated, were related to doctor uncertainties on
the indication, patient refusal, or logistical/cost issues.
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Conclusion This pan-European registry shows that, while in patients with acute HF, a large heterogeneity of treatments exists, drug
treatment of chronic HF can be considered largely adherent to recommendations of current guidelines, when the reasons
for non-adherence are taken into account. Observations regarding the real possibility to adhere fully to current guidelines
in daily clinical practice should be seriously considered when clinical practice guidelines have to be written.
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Keywords Heart failure † ACE inhibitors † Beta-blockers † MRAs † ICD † CRT

Introduction
The therapeutic approaches for hospitalized patients with heart
failure (HF) have remained practically unchanged during the last
decades. Mainly for this reason, both in-hospital and 1-yearoutcomes
of patients admitted for acute HF are still unacceptably high.1,2 In con-
trast, survival of patients with chronic HF seems to improve slowly
over time,1– 4 due to the fact that several trials have been conducted
in these patients, allowing the inclusion of effective treatments in the
recommendations of current guidelines.5 –8 However, several
studies showed that treatment guidelines are adopted slowly or are
applied inconsistently, often failing to lead to further improvements
in patient care quality and outcomes.9 –13

The ESC-HFPilot Survey provided aclear picture on the rateof use
of guideline-recommended, evidence-based treatments.14 The rate
of use of renin–angiotensin–aldosteronesystemblockers (ACE inhi-
bitors, ARB, and aldosterone blockers) and beta-adrenergic blockers
was satisfactory. However, the number of patients treated with ap-
propriate doses was, at best, suboptimal. With respect to the rate
of implantation of devices [CRT devicesand/or implantable cardio-
verter defibrillators (ICDs)], only a third of patients with the ICD
characteristics were actually implanted and one-fifth were treated
with CRT.14 This observation clearly confirmed the relevant gap
between recommendations and actual clinical practice.15 Along the
same lines, the EUROMED Registry showed that the implantation
rates of ICD and CRT have increased significantly from 2004 to
2008, but underutilization was still present, with major differences
across countries.16

For all these reasons, one of the major aims of the ESC Long-
Term Registry was to evaluate how recommendations of most
recent European guidelines regarding pharmacological and non-
pharmacological treatments are adopted in clinical practice. More
specifically, information on the reasons why evidence-based treat-
ments are not utilized or underdosed with respect to the
dosages recommended by guidelines have been collected and
reported here.

Methods

Study design and clinical setting
The ESC-HF Long-Term Registry is a prospective, multicentre, observa-
tional study of patients presenting to 211 Cardiology Centres of 21 Euro-
pean and Mediterranean countries which are members of the European
Society of Cardiology (ESC). Table S1 in the Supplementary material
reports the name of the countries, their geographical area, and the

number of recruited patients split into hospitalized and ambulatory
patients with chronic HF.

The national cardiology societies of each country agreed to participate
in the programme and were asked to select hospitals of different levels of
complexity, from which patients would be recruited. The aim was to
involve a broad spectrum of cardiology and/or HF units following outpa-
tients with HF and admitting patients with acute, pre-existing, or new-
onset HF to build up a network of centres that would be representative
of the reality in Europe.

The number of participating centres for each country was decided
according to the number of inhabitants in that country. As far as possible,
the centreswould also represent abalancedproportionacross adifferent
range of facilities for cardiology.

To facilitate consecutive enrolment, patients were enrolled in the
registry on a ‘one day per week’ basis for 12 consecutive months in
each participating country.

The EURObservational Research Programme (EORP) department at
European Heart House was appointed to coordinate the project oper-
ationally, provide support to the committees, National Coordinators,
and participating centres, and to guard the methodological concepts of
the survey. The database was set up at European Heart House according
to the requirements defined by the appointed Executive Committee,
with the support of the EORP department.

Patient population
All outpatients with HF seen at the clinics, as well as those admitted for
acute, pre-existing, or new-onset HF, were included during the enrol-
ment period (1 day per week for 12 consecutive months). Therefore,
during the course of the screening day, the following patients were
entered in the survey:

† all outpatients with chronic HF diagnosed according to the clinical
judgement of the responsible cardiologist at the participating centres;

† patients admitted to hospital for acute HF, for whom i.v. therapy (ino-
tropes, vasodilators, or diuretics) was needed.

There were no specific exclusion criteria, with the exception that all
patients must be aged over 18 years.

The survey was approved by each local Institutional Review Board
according to the rules of each participating country. No data were col-
lected before detailed information was provided to the patient, and a
signed, informed consent was obtained.

Statistical analysis
Continuous variables are reported as median and interquartile range
(IQR). Categorical variables are reported as percentages and compared
using the x2 test. Continuous variables are compared by the t-test or the
Mann–Whitney U-test. A P-value of 0.05 was considered statistically sig-
nificant. All tests were two-sided. Analyses were performed with SAS
system software (SAS Institute, Inc., Cary, NC, USA).
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Results
Figure S1 in the Supplementary material shows patient disposition of
the ESC-HF Long-Term Registry. From May 2011 to April 2013, of
the 12 785 patients screened for the study, 12 440 gave their
informed consent and therefore are part of this analysis. Of these
patients, 5039 (40.5%) were patients hospitalized for acute HF,
while 7401 (59.5%) were ambulatory patients with chronic HF.

Patient characteristics
In-hospital patients were generally older than ambulatory patients
with chronic HF and were more often female (Table 1). Co-
morbidities were more frequent in patients admitted for acute HF,
whereas the rate of implanted devices was significantly more

common in patients with chronic HF. More than half of the patients
with acute HF had an ischaemic aetiology, while in patients with
chronic HF an ischaemic aetiology accounted for just 43% of the
cases. Hospitalized patients with acute HF also showed a more
severe profile in terms of laboratory measures: a haemoglobin
level , 12 g/dL, higher creatinine and uric acid values, proteinuria,
and higher BNP or NT-proBNP levels (when available) were
detected much more frequently in hospitalized patients with
acute HF than in those with chronic HF (Supplementary material,
Table S2).

With the exception of the ECG and echocardiogram, performed
in . 80% of both hospitalized and ambulatory patients, the other
investigations/procedures were performed quite infrequently, and
generally at a higher rate in outpatients with HF (Supplementary

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Baseline characteristics

HHF (n 5 5039) CHF (n 5 7401) P-value

Age (years), median (IQR) 71 (61–79) 66 (57–75) ,0.0001

≥75 years, % 39.5 26.0 ,0.0001

Females, % 37.3 28.8 ,0.0001

BMI (kg/m2), median (IQR) 28 (25–31) 28 (25–31) 0.0002

SBP (mmHg), median (IQR) 130 (110–150) 120 (110–136) ,0.0001

SBP ≤110 mmHg, % 27 31 ,0.0001

HR (b.p.m.), median (IQR) 88 (73–104) 70 (62–80) ,0.0001

HR ≥70 b.p.m., % 83.0 55.6 ,0.0001

EF (%), median (IQR)a 38 (30–51) 35 (28-45) ,0.0001

EF .45%, % 32.8 23.1 ,0.0001

NYHA III– IV, % 85.9 25.3 ,0.0001

Pulmonary or peripheral congestion, % 85.0 74.7 ,0.0001

Third heart sound, % 32.5 5.8 ,0.0001

Peripheral hypoperfusion/cold, % 16.5 3.5 ,0.0001

Mitral regurgitation, % 44.4 26.2 ,0.0001

Aortic stenosis, % 9.4 3.9 ,0.0001

Prior hospitalization, % 29.8 40.9 ,0.0001

HF diagnosis .12 months, % 54.5 63.9 ,0.0001

Ischaemic aetiology, % 54.0 43.0 ,0.0001

Atrial fibrillation, % 44.0 37.6 ,0.0001

Diabetes mellitus, % 38.9 31.8 ,0.0001

PAD, % 14.2 12.3 0.0021

Hypertension, % 64.5 58.2 ,0.0001

COPD, % 20.2 13.8 ,0.0001

Sleep apnoea, % 3.0 5.2 ,0.0001

Prior stroke/TIA, % 13.0 9.4 ,0.0001

Renal dysfunction, % 26.4 18.2 ,0.0001

Hepatic dysfunction, % 8.4 3.4 ,0.0001

Depression, % 7.9 7.6 0.553

PM, % 6.2 5.8 ,0.0001

BMI, body mass index; CHF, chronic heart failure; HF, heart failure; HHF, hospitalized heart failure; HR, heart rate; IQR, interquartile range; PAD, peripheral artery disease; PM,
pacemaker; SBP, systolic blood pressure; TIA, transient ischemic attack.
aAvailable for 9722 patients.
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material, Table S3). Table S4 in the Supplementary material shows the
electrocardiographic and echocardiographic findings. Atrial fibrilla-
tion and LV hypertrophy (LVH) were reported more frequently in
hospitalized patients, while a larger QRS was observed in outpatients
(Supplementary material, Table S4A).

Patients with HF and preserved EF, defined as an EF .45%,
accounted for 31.2% and 23.8% in hospitalized and ambulatory HF
patients, respectively. LVH, moderate to severe mitral regurgitation,
tricuspid regurgitation, and aortic stenosis were reported more fre-
quently in hospitalized than in ambulatory patients (Supplementary
material, Table S4B).

Pharmacological treatments of
hospitalized patients with acute heart
failure
The use of i.v. treatments for HF (diuretics, nitrates, and inotropic
agents) split by the level of systolic blood pressure (SBP) at entry,
as recommended by the ESC guidelines available at the time of
patient recruitment,5 are reported in Table 2. The great majority of
patients had an SBP at entry . 100 mmHg, while just a minority
(2.4%) had an SBP , 90 mmHg. A relevant number of patients
were treated with inotropes even with SBP values . 90 mmHg.
The same observation was present for nitrates: . 23% of cases
received an i.v. nitrate even with SBP values , 100 mmHg.

Table 3 reports the use of oral recommended treatments prior to
admission and at discharge of hospitalized patients with HF. These
data show a clear, significant increase in the rate of prescription of
all recommended treatments at discharge, with respect to the
period preceding admission.
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Table 3 Oral treatments of hospitalized heart failure
patients (n 5 5039) prior to hospitalization and at
discharge

Prior to
hospitalization
(n 5 5039)

At
discharge
(n 5 5039)

P-value

ACE-I/ARBs, % 64.3 77.0 ,0.0001

Beta-blockers, % 54.8 71.8 ,0.0001

MRAs, % 33.9 55.3 ,0.0001

Diuretics, % 65.3 83.6 ,0.0001

Digitalis, % 19.5 26.4 ,0.0001

Statins, % 42.6 58.4 ,0.0001

Antiplatelets, % 49.2 61.9 ,0.0001

OAC, % 30.8 42.3 ,0.0001

Amiodarone, % 8.9 13.7 ,0.0001

Ivabradine, % 1.2 3.2 ,0.0001

Nitrates, % 25.2 32.0 ,0.0001

Calcium channel
blockers, %

15.8 15.9 0.59

ACE-I, ACE inhibitor; MRAs, mineralocorticoid receptor blockers; OAC, oral
anticoagulant.
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Pharmacological treatments of
ambulatory patients with chronic
heart failure
A blocker of the renin–angiotensin system, beta-adrenergic block-
ers, and mineralocorticoid antagonists (MRAs) were prescribed in
89.2, 88.9, and 59.3% of the cases, respectively (Table 4). Considering
just the patients with reduced EF, for whom these drugs are recom-
mended by guidelines, the rate of use of ACE inhibitors/ARBs, beta-
blockers, and MRAs was 92.2, 92.7, and 67.0%, respectively. The
reasons for non-prescription in patients with reduced EF are
reported in Figure 1. Table S5 in the Supplementary material
reports this information for the total population of patients and
split by reduced and preserved EF. In the large majority of cases,
the reported contraindications or a documented intolerance were
the reasons for non-prescription of these drugs.

The real rate of undertreatment can be given as 3.2, 2.3, and 5.4%,
respectively, for the blockers of the renin–angiotensin system,
beta-adrenergic blockers, and MRAs.

With respect to the target dosages of these drugs, far fewer than
one-third of the patients were on the target dosages suggested by
the current guidelines: 29.3% for ACE inhibitors, 24.1% for ARBs,
17.5% for beta-blockers, and 30.5% for MRAs (Table 5). The

reasons for not achieving the target dosages are also reported in
Table 5. In about a third of the patients not achieving the target
dosages, a drug up-titration was still ongoing, while for about
another third of patients not achieving the target, a clear reason
was not reported (28.8% for ACE inhibitors, 29.3% for ARBs, and
29.2% for beta-blockers). A higher rate (46.9%) of absence of clear
reasons for not achieving the target dosage was reported for MRAs.

Use of devices in ambulatory patients
with chronic heart failure
Figure 2 describes the rate of implantation of ICDs and CRT in the am-
bulatory patients with chronic HF.

With respect to ICDs, in 62.1% of the cases the clinical character-
istics that suggest, according to current guidelines, a device implant-
ation with an ICD were not present (Figure 2A). Of the remaining
cases, 23.6% of patients were already implanted with an ICD, 9.9%
had the characteristics for the implantation but were not implanted,
and for 4.4% there were no sufficient data to establish the indication.
Of the 9.9% of patients with the indication but not implanted, in 5.5%
the procedure was planned, while in the remaining 4.4% (44.2% of
those with the indication) the implantation was not planned due to
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Table 4 Drug treatments in outpatients with heart failure

Treatments Total population (n 5 7041), % Reduced EF (≤45%) (n 5 4792), % Preserved EF (>45%) (n 5 1499), %

ACE-I/ARBs 89.2 92.2 79.7

ACE-I 67.0 70.7 55.4

Ramipril 43.9 45.8 37.9

Enalapril 27.5 27.2 27.7

Perindopril 14.5 12.6 21.9

Beta-blockers 88.9 92.7 78.8

Carvedilol 40.7 40.6 31.9

Bisoprolol 40.8 42.0 44.9

Metoprolol 11.0 10.7 12.2

ARBs 23.9 23.5 25.9

Candesartan 27.8 31.6 19.1

Losartan 27.0 27.3 24.5

Valsartan 30.0 28.6 36.9

MRAs 59.3 67.0 40.8

Spironolactone 68.3 66.7 74.6

Eplerenone 23.7 24.5 17.8

Canrenone 4.3 4.6 4.1

Diuretics 83.1 84.3 78.5

Digitalis 23.0 23.9 19.0

Statins 60.9 61.8 55.6

Antiplatelets 48.7 51.5 40.4

Oral anticoagulant 42.4 41.9 45.6

Amiodarone 13.8 14.7 10.2

Ivabradine 8.5 10.5 4.9

Nitrates 19.4 18.3 19.4

Calcium channel blockers 11.3 7.4 21.1

ACE-I, ACE inhibitor; MRAs, mineralocorticoid receptor blockers.
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Figure1 Reason for non-use of recommended treatments in patients with reduced EF. (A) ACE inhibitors and ARBs, (B) beta-blockers, (C ) MRAs.
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medical uncertaintyof the indication, patient refusal, or logistical/cost
issues.

As far as CRT is concerned (Figure 2B), 62.1% of the cases did not
present the clinical characteristics that suggest, according to current
guidelines, a CRT implantation. Of the remaining cases, 12.7% were
already implanted with a CRT-P or CRT-D, 6.1% had the character-
istics for the implantation but were not implanted, and for 4.5% there
were insufficient data to establish the indication. Of the 6.1% of
patients with the indication but not implanted, in 3.7% the procedure
was planned, while in the remaining 2.4% (39.6% of those with the
indication) the implantation was not planned due to medical uncer-
tainty of the indication, patient refusal, or logistical/cost issues.

Discussion
Currently, reports of trials or registries concerning treatments of
patients with HF, as well as in other conditions, quantitatively
define the use of guideline-recommended ‘optimal therapy’, usually
as the proportion of patients who received these treatments, but,
specifically for drugs, regardless of dose. Current observations in
patients with HF, for which therapy is particularly complex, show

that a large proportion of the affected population fail to receive the
recommended drugs and substantially less than half receive the
‘target doses’.2 However, reasons underlying this discrepancy
between recommendations and actual clinical practice are not
known. This ESC Long-Term Registry reflects ‘real-world’ manage-
ment from a variety of hospitals, of all levels of complexity, and
from all regions of Europe and Mediterranean countries. Detailed in-
formation has been obtained not only on patient characteristics and
the use of procedures and treatments, but also on the reasons why
recommended pharmacological or non-pharmacological treatments
are not appropriately utilized in patients with HF. This information
has generally not been available from previous administrative data
sets, trials, or registries.

Characteristics of patients
Patients included in the ESC Long-Term Registry present with base-
line characteristics, clinical history, and co-morbidities which largely
overlap the observations of other European or US registries.1,2,17–21

Patients hospitalized for acute HF show a more severe clinical profile,
as well as a higher rate of co-morbidities than patients with chronic
HF. The substantial similarity of this population of patients with

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 5 Number of patients at target dosages of recommended pharmacological treatments

At target, n (%) Not at target, n (%) Reason for not at target, n (%)

ACE-I (4710 pts) 1380 (29.3) 3330 (70.7) 1123 (33.7) Still in up-titration

866 (26.0) Symptomatic hypotension

264 (7.9) Worsening renal function

85 (2.6) Hyperkalaemia

29 (0.9) Cough

5 (0.2) Angioedema

958 (28.8) Other/unknown

ARBs (1500 pts) 362 (24.1) 1138 (75.9) 369 (32.4) Still in up-titration

295 (25.9) Symptomatic hypotension

115 (10.1) Worsening renal function

25 (2.2) Hyperkalaemia

1 (0.1) Angioedema

333 (29.3) Other/unknown

Beta-blockers (6468 pts) 1130 (17.5) 5338 (82.5) 1871 (35.1) Still in up-titration

904 (16.9) Symptomatic hypotension

586 (11.0) Bradyarrhythmia

185 (3.5) Worsening HF

146 (2.7) Bronchospasm

56 (1.1) Worsening PAD

33 (0.6) Sexual dysfunction

1557 (29.2) Other/unknown

MRAs (4226 pts) 1290 (30.5) 2936 (69.5)

864 (29.4) Still in up-titration

350 (11.9) Hyperkalaemia

284 (9.7) Worsening renal function

60 (2.0) Gynaecomastia

1378 (46.9) Other/unknown

ACE-I, ACE inhibitor; HF, heart failure; MRAs, mineralocorticoid receptor blockers; PAD, peripheral artery disease.
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respect to previous reports allows the findings of this registry to be
considered largely applicable also to other clinical contexts.

Treatments of hospitalized patients
with acute heart failure
The treatment of patients hospitalized for acute HF remains largely
opinion based, with little good evidence to guide therapy.6 Even in
this context, the treatment algorithm suggested by the recent ESC
guidelines6 recommends the administration of diuretics to all patients
with congestion and, thereafter, different treatments according to
the levels of SBP: specifically inotropes if SBP is , 85 mmHg;

vasodilators (i.e. i.v. nitrates) if SBP is . 110 mmHg; and only diure-
tics with careful observation of the patients if SBP is between 85 and
110 mmHg.

Data from our registry show that . 80% of patients received a di-
uretic treatment, and that, despite the use of inotropes being more
frequent, as expected, in patients with low SBP, a non-negligible pro-
portion of patients received this treatment even with higher levels of
SBP, and 6.8% of them even if SBP was . 110 mmHg. Similarly for i.v.
nitrates, their prescription according to the levels of SBP does not
appear adherent to the guideline suggestions.

Even considering the cut-off values of SBP suggested by previous
guidelines,5 the general framework describing the use of inotropes

Figure 2 Rate of implantation of devices (A) ICD and (B) CRT, and reasons for non-implantation.
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andnitrates remainsthesame.Therefore,besidesthe fact thatguidelines
in this specific clinical context are not developed from evidence-based
observations, the application in practice of these common-sense-based
recommendations is not appropriate. This finding is similar to the
observations of other registries.21–24

With respect to oral treatments, the rate of use of RAS blockers,
beta-blockers, and MRAs significantly increases at discharge after the
index admission.This factdocuments furthermore that theadmission
for HF is, for a relevant number of patients, a concrete opportunity to
optimize their background therapy. This consideration is not valid for
device implantation, which is not significantly modified during or after
hospital admission.

Treatments of ambulatory patients with
chronic heart failure
The ESC-HF Long-Term Registry provides a clear picture of the rate
of use of guideline- recommended, evidence-based treatments; and
detailed data on the proportion of patients in whom the target sug-
gested dose was reached as well as the adherence to recommenda-
tions on device implantation are available. However, unlike other
registries or trials, it also exposes the reasons for non-adherence
to the guidelines recommendations.5,6,25

As was also demonstrated in the ESC-HF Pilot Survey,14 the rate of
use of renin–angiotensin–aldosterone system blockers (ACE inhibi-
tors, ARBs, and MRAs) and beta-adrenergic blockers is satisfactory.
This registry can expand this observation showing that, among the
relatively small proportion of patients not receiving ACE inhibitors,
ARBs, or beta adrenergic blockers, the rate of real undertreatment
is even smaller, a documented contraindication or intolerance
being clearly reported in the majority of untreated patients. A differ-
ent consideration must be made for MRAs, for which the recommen-
dation for treatment, during the period of data collection, was still
limited by previous guidelines5 to the most severe patients (NYHA
class III– IV). Considering this context, the percentage of patients
for whom there is no documented explanation for non-prescription
was 5.4%.

Although the rate of use of treatments with a recommendation of
type 1A was confirmed to be satisfactory, the number of patients
treated with appropriate doses was very far from optimal, being no
more than one-third. This is a common finding of most registries or
trials on HF,14,26,27 confirming the gap between the dosages used in
randomized controlled trials, performed in selected populations
carefully monitored over time, and those provided by observational
research reflecting routine clinical practice. This huge ‘underdosing’
might be related to physician inexperience, undesired effects, co-
morbidities determining polypharmacy, and then limiting the
up-titration generally performed in the original trials from which
the targets were derived. If the recommended target doses in the
current guidelines are appropriate, we might infer that most patients
are currently not treated adequately. If we take the opposite point
of view, the data collected from patients enrolled in the ESC-HF
Long-Term Registry might suggest that the range of doses currently
used in clinical practice appropriately represents patient needs and
drug tolerability in current clinical practice. The evaluation of the
reasons for non-adherence to recommended dosages shows that,
in the majority of cases, in whom target doses were not achieved,

reasonable clinical motivations related mostly to drug up-titration
still ongoing or intolerance were reported, greatly reducing the
number of patients for whom no documented explanations for low
dosages have been reported.

Concerning the rate of implantation of devices (a CRT and/or
ICD), those patients with a clinical profile theoretically correspond-
ing to the indication for device implantation were identified. Of the
450 patients who qualified for CRT implantation, in 272 the proced-
ure was planned, while in 178 (40%) patients doctor uncertainties or
patient refusal were reported. Similar figures have been described for
ICD implantation: of 731 patients indicated for ICD, in 408 the im-
plantation was planned, while for 323 (44%) the procedure was not
planned. As expected, logistical or cost issues were also reported
as the cause of non-implantation of CRT or ICD.

This is certainly a gap between recommendations and actual
clinical practice that should be considered, but underuse of
device implantation seems to be less than described in previous
observations.14,16

Limitations
Some important limitations of our registry must be acknowledged.

First, criteria for HF diagnosis were discussed during the investiga-
tor meetings, and the Guidelines of reference were commented on
and disseminated to all investigators. However, the diagnoses were
made by the investigators according to their clinical judgement and
not validated centrally. Secondly, although we tried to balance the
methodological need for consecutiveness of enrolment with the
practical feasibility, thereby decreasing the workload for centres by
limiting recruitment to 1 day per week for 12 months, we cannot
prove the consecutiveness of patient enrolment. Thirdly, representa-
tiveness is often recognized as a limitation in observational studies.
To lessen this problem, the centres were selected in proportion
to the size of the population of the participating countries, taking
into account the different technological levels of the cardiology
centres invited to participate. Fourthly, the patients were all
enrolled in cardiology wards and clinics, and they generally did not
include those presenting at the Emergency Department, and/or
admitted to other hospital facilities. Accordingly, the population
reported herein does not represent the whole gamut of patients
with HF.

Conclusions
Evidence-based clinical practice guidelines have been developed for
the treatment of patients with HF;5– 7,28 however, substantial gaps
and variations currently exist in the quality of care provided to
patients with HF. The data collected in this registry show that,
while in patients with acute HF a large heterogeneity of treatments
exists, mainly due to the absence of clearevidence-based recommen-
dations, the pharmacological treatment of patients with chronic HF
can be considered acceptably adherent to the recommendations of
current guidelines. This is because the real rate of undertreatment
or underdosage of drugs is shown to be limited when the reasons
for non-adherence are appropriately taken into account. With
respect to device implantation, the gap between guidelines and prac-
tice seems to be greater, probably due to different local medical prac-
tice but also to differences in healthcare systems.
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Observations regarding the real possibility to adhere fully to current
guidelines in daily clinical practice should be taken into account when
clinical practice guidelines are written, also because guideline recom-
mendations are increasingly perceived as mandatory for all patients,
with potential legal consequences if they are abrogated.

Supplementary material
Supplementary material is available at European Journal of Heart Failure
online.
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26. Düngen HD, Apostolovic S, Inkrot S, Tahirovic E, Töpper A, Mehrhof F, Prettin C,
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