




















delivered by the various services within the health care system. This
necessitates close collaboration between HF practitioners (primar-
ily cardiologists, HF nurses and general practitioners) and other ex-
perts, including pharmacists, dieticians, physiotherapists,
psychologists, palliative care providers and social workers. The con-
tent and structure of HF management programmes may vary in dif-
ferent countries and health care settings. The components shown in
Table 14.1 are recommended. HF services should be easily access-
ible to the patient and his/her family and care providers. A telephone
helpline may facilitate access to professional advice.

The website http://ww.heartfailurematters.org is an option for
professional information for those patients and families with Inter-
net access.

14.2 Discharge planning
Early readmission after hospital discharge is common and may be ad-
dressed through coordinated discharge planning. The standards of
care that patients should expect have been published by the HFA
and the Acute Cardiac Care Association.540,631 Discharge planning
should commence as soon as the patient’s condition is stable. During
hospital admission, providing patients with information and education
for self-care improves outcome. Discharge should be arranged for
when the patient is euvolaemic and any precipitants of the admission
have been treated. Hospitals with early physician follow-up after dis-
charge show reduced 30-day readmission, and those that initiated
programmes to discharge patients with an outpatient follow-up ap-
pointment already scheduled experienced a greater reduction in
readmissions than those not taking up this strategy.632

14.3 Lifestyle advice
There is little evidence that specific lifestyle advice improves quality
of life or prognosis; however, providing this information has become
a key component of education for self-care. Patients should be pro-
vided with sufficient up-to-date information to make decisions on
lifestyle adjustment and self-care. Ideally for those patients admitted
to the hospital, lifestyle advice should begin prior to discharge. Infor-
mation should be individually tailored to need and take into account
relevant co-morbidities that may influence retention of information
(such as cognitive impairment and depression). Practical recommen-
dations have been published by the HFA.591 Key topics to include
are recommended in Table 14.2.

14.4 Exercise training
Several systematic reviews and meta-analyses of small studies have
shown that physical conditioning by exercise training improves

exercise tolerance, health-related quality of life and HF hospitaliza-
tion rates in patients with HF. A single large RCT618 showed a modest
and non-significant reduction in the primary composite outcome of
all-cause mortality or all-cause hospitalization. There was no reduc-
tion in mortality and no safety concerns were raised.618,633 The
most recent Cochrane review of exercise training619 included 33
trials with 4740 patients with HF (predominantly HFrEF). There
was a trend towards a reduction in mortality with exercise in trials
with .1 year of follow-up. Compared with the control group, exer-
cise training reduced the rate of overall and HF-specific hospitaliza-
tion and improved quality of life. Practical recommendations on
exercise training have been published by the HFA.120

There is evidence that in patients with HFpEF, exercise training has
several benefits, including improvements in exercise capacity, as mea-
sured objectively using peak oxygen consumption, quality of life and
diastolic function, assessed by echocardiography.321,620,621,634

Patients with HF, regardless of LVEF, are recommended to perform
properly designed exercise training (see the recommendations table).

14.5 Follow-up and monitoring
Patients with HF benefit from regular follow-up and monitoring of
biomedical parameters to ensure the safety and optimal dosing of
medicines and detect the development of complications or disease
progression that may require a change in management (e.g. the onset
of AF or development of anaemia). Monitoring may be undertaken by
the patients themselves during home visits, in community or hospital
clinics, by remote monitoring with or without implanted devices or
by structured telephone support (STS). The optimal method of mon-
itoring will depend on local organizations and resources and will vary
among patients. For example, more frequent monitoring will be re-
quired during periods of instability or optimization of medication.
Older adults may also benefit from more frequent monitoring.
Some patients will be keen and able to participate in self-monitoring.

High circulating NPs predict unfavourable outcomes in patients
with HF, and a decrease in NP levels during recovery from circula-
tory decompensation is associated with a better prognosis.588 – 590

Although it is plausible to monitor clinical status and tailor treatment
based on changes in circulating NPs in patients with HF, published
studies have provided differing results.635 –638 This does not enable
us to recommend a broad application of such an approach.

Telemedicine in HF, which is also termed remote patient manage-
ment, has variable clinical trial results.639 Several meta-analyses sug-
gest clinical benefits, but numerous prospectively initiated clinical
trials including .3700 patients have not confirmed this. These clin-
ical trials include Tele-HF,640 TIM-HF,641 INH,642 WISH643 and

Table 14.2 Key topics and self-care skills to include in patient education and the professional behaviours to optimize
learning and facilitate shared decision making (continued)

Education topic Patient skills Professional behaviours

Psychosocial 
aspects

• Understand that depressive symptoms and cognitive  
 dysfunction are found more frequently in people with HF,  
 and that they may affect adherence.
• Recognize psychological problems which may occur  
 in the course of disease, in relation to changed lifestyle,   
 pharmacotherapy, implanted devices and other 
 procedures (including mechanical support and heart 
 transplantation).

• Regularly communicate information on disease, treatment options and  
 self-management.
• Involve family and carers in HF management and self-care.
• Refer to specialist for psychological support when necessary.

HF ¼ heart failure; ICD ¼ implantable cardioverter defibrillator.
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TEHAF.644 It is clear that there is not just one type of telemedicine,
and each approach needs to be assessed on its individual merit.

Recently, two individual approaches were shown to be successful
in improving clinical outcome when used in patients with HFpEF or
HFrEF. These approaches include the CardioMems system (tested
in 550 patients with both HFrEF and HFpEF)628 and the IN-TIME
approach (tested in 664 HFrEF patients)630, which may be considered
for use in selected patients with HF (see the recommendations table).

14.6 The older adult, frailty and cognitive
impairment
HF management and self-care behaviour are complicated by ageing,
co-morbid conditions, cognitive impairment, frailty and limited so-
cial support. HF is also a leading cause of hospital admission in the
older adult, where it is associated with increased hospital length of
stay and risk of mortality.645

Frailty is common in older adults with HF, with a recent study sug-
gesting it may be present in .70% of patients with HF and .80
years of age.645 Frailty scoring systems provide an objective assess-
ment and identify the presence of or change in the level of frailty.
Patients with a high frailty score will benefit from closer contact
with the HF specialist team, more frequent follow-up and monitor-
ing and individualized self-care support.

Frailty scores include646 walking speed (gait speed test), timed
up-and-go test, PRISMA 7 questionnaire, Frail Score,647 Fried
Score647,648 and Short Physical Performance Battery (SPPB).

Cognitive impairment and HF frequently coexist. Acute delirium
is also associated with decompensated HF and may be present on
hospital admission. Cognitive function can be assessed using the
Mini-Mental State Examination649 or the Montreal cognitive assess-
ment.650 The presence of delirium and HF is found more commonly
in older adults and is associated with increased mortality and poorer
self-care ability and increases any hospital length of stay.651 There is
currently no clinical evidence that HF medication worsens or im-
proves cognitive function. However, its effect on HF outcome
suggests such medication should be used. Support from a multidis-
ciplinary HF team in collaboration with specialist dementia support
teams, alongside medication compliance aids, tailored self-care
advice and involvement of family and caregivers, may improve
adherence with complex HF medication and self-care regimens
(see Table 14.2 on patient education) (Table 14.3).

14.7 Palliative and end-of-life care
Palliative care approaches include a focus on symptom management,
emotional support and communication between the patient and his/
her family. Ideally this should be introduced early in the disease trajec-
tory and increased as the disease progresses. A decision to alter the
focus of care from modifying disease progression to optimising quality
of life should be made in discussion with the patient, cardiologist,
nurse and general practitioner. The patient’s family should be involved
in such discussions if requested by the patient652,653 (Table 14.4).

Key components of a palliative care service are recommended in
Table 14.5. Palliative care has been discussed in detail in a position
paper from the ESC HFA.654

Liaison between the specialist palliative care services and the HF
team and/or the primary care physician, using a shared care

approach, is required in order to address and optimally coordinate
the patient’s care. Recent pilot studies have suggested an improve-
ment in symptom burden and quality of life,653,655 but these data are
too limited to provide a recommendation.

Specific therapies and actions may provide palliation of symptoms
and improve quality of life but have a limited evidence base:

† Morphine (with an antiemetic when high doses are needed) can
be used to reduce breathlessness, pain and anxiety.656

Table 14.3 Specific recommendations regarding
monitoring and follow-up of the older adult with heart
failure

Monitor frailty and seek and address reversible causes (cardiovascular 
and non-cardiovascular) of deterioration in frailty score.

Medication review: optimize doses of heart failure medication slowly and 
with frequent monitoring of clinical status. Reduce polypharmacy; number, 
doses and complexity of regime. Consider stopping medication without an 
immediate effect on symptom relief or quality of life (such as statin). Review 
the timing and dose of diuretic therapy to reduce risk of incontinence.

Consider need to refer to specialist care of the elderly team and to 
general practitioner and social worker, etc. for follow-up and support for 
the patient and his/her family.

Table 14.4 Patients with heart failure in whom end of
life care should be considered

Progressive functional decline (physical and mental) and dependence in 
most activities of daily living.

Severe heart failure symptoms with poor quality of life despite optimal 
pharmacological and non-pharmacological therapies.

Frequent admissions to hospital or other serious episodes of 
decompensation despite optimal treatment.

Heart transplantation and mechanical circulatory support ruled out.

Cardiac cachexia.

Clinically judged to be close to end of life.

Table 14.5 Key components of palliative care service
in patients with heart failure

Focus on improving or maintaining the quality of life of a patient and his/
her family as well as possible until he/she dies.

Frequent assessment of symptoms (including dyspnoea and pain) 
resulting from advanced heart failure and other co-morbidities and focus 
on symptom relief.

Access for the patient and his/her family to psychological support and 
spiritual care according to need.

Advanced care planning, taking account of preferences for place of 
death and resuscitation (which may include deactivating devices, such as 
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† Increasing the inspired oxygen concentration may provide relief
of dyspnoea.

† Diuretic management can be used to relieve severe congestion
or optimize symptom control (congestion and thirst).

† Reduce HF drugs that reduce blood pressure to maintain suffi-
cient oxygenation and reduce the risk of falls.

Ideally these therapies should be delivered in the patient’s home. In the
majority of cases the whole family should receive social support.652

A management plan should be developed through discussion with
the patient and family. It should include

† A discussion about stopping medication that does not have an im-
mediate effect on symptom management or health-related quality
of life, such as agents to lower cholesterol or treat osteoporosis

† Documentation of the patient’s decision regarding resuscitation
attempts

† Deactivation of an ICD at end-of-life (according to local legal
regulations)

† Preferred place for care and death
† Emotional support to the patient and family/caregiver with ap-

propriate referral for psychological or spiritual support

Clearly, symptoms and quality of life change over time and regular
reassessment is recommended. Palliative scores provide an object-
ive assessment of the patient’s symptoms and needs and may help
establish the effectiveness of therapy.

Palliative outcome scores include the Palliative Care Outcome
Scale,657 Karnofsky Performance Status658 and Functional Assess-
ment of Chronic Illness Therapy – Palliative Care (FACIT-Pal).659

15. Gaps in evidence
Clinicians responsible for managing patients with HF must frequently
make treatment decisions without adequate evidence or a consensus
of expert opinion. The following is a short list of selected, common
issues that deserve to be addressed in future clinical research.

1. Definition, diagnosis, epidemiology

† For HFmrEF/HFpEF, research into the underlying characteris-
tics, pathophysiology and diagnosis (with new modalities)

† Updated epidemiology on HF incidence and prevalence includ-
ing patients from all continents

† For imaging and biomarkers, studies on effects of specific im-
aging modalities and biomarkers to improve clinical outcome
(e.g. biomarker-guided therapies, detection of CAD/myocardial
ischaemia, late-gadolinium enhancement CMR, echocardio-
graphic strain measurements, stress echocardiography, etc.)

† Increasing awareness of HF in the medical community, lay pub-
lic and among policy makers.

2. Strategies aimed at prevention and screening of HF

† Evaluate the comparative clinical effectiveness and cost-
effectiveness of different strategies to screen for HF.

3. Pharmacological therapy

† Identification of non-responders to current guideline-advised
medical treatment

† Targeted therapies for specific aetiologies of HFrEF (e.g. myo-
carditis, peripartum cardiomyopathy)

† Therapies directly improving cardiomyocyte function (e.g.
acto-myosin cross-bridge activation, sarco/endoplasmic re-
ticulum Ca2+-ATPase activation, ryanodine receptor stabiliza-
tion, energetic modulation) or targeting non-myocytic
compartment (e.g. anti-fibrosis/matrix remodelling)

† Therapies for HFmrEF/HFpEF (ARNIs, beta-blockers, soluble
guanyl cyclase inhibitors, i.v. iron)

4. Devices and interventions

† Indications for ICDs in specific subgroups (e.g. ARVC and
HFmrEF/HFpEF) and optimal selection of ICD candidates

† QRS morphology or duration as a predictor of response to CRT
† CRT in patients with AF
† Efficacy of PV ablation as a rhythm-control strategy in patients

with AF
† Interventional approach to recurrent, life-threatening ven-

tricular tachyarrhythmias
† The role of remote monitoring strategies in HF
† Non-surgical (percutaneous) correction of functional mitral

and tricuspid regurgitations
† Identification of indications for coronary angiography/revascu-

larization in patients with HF and chronic stable CAD
† Effects of novel LVADs as destination therapy and bridge to

transplantation

5. Co-morbidities

† A better understanding of pathophysiology and potential
treatments in specific HF populations, including the

† very elderly,
† young patients,
† eGFR ,30 mL/min,
† diabetic patients,
† cardiotoxic chemotherapy-induced HF,
† muscular dystrophies,
† cachexia and depression.

† Therapies for HF-related sleep-disordered breathing in HFrEF/
HFpEF/HFmrEF.

6. Acute heart failure

† Prospective evaluation of the ‘time-to-treatment’ concept in AHF
† Evaluation of whether inadequate phenotyping is responsible

for the failure of treatments to improve outcome in AHF
† Better definition and treatment of diuretic resistance
† Role of nitrates in the management of AHF
† Treatments improving mortality and morbidity
† Strategies and therapies to prevent early rehospitalization after

discharge for a hospital admission for AHF.

7. Other/remaining aspects

† Treatment algorithms for patients with HF excluded by pivotal
clinical trials

† Palliative and end-of-life care management and assessment of
outcome

† Optimal integration of multidisciplinary care, self-management
of patients and their adherence.
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16. To do and not to do messages from the Guidelines

Recommendations for cardiac imaging in patients with suspected or established heart failure Class a Level b

TTE is recommended for the assessment of myocardial structure and function in subjects with suspected HF in order to establish a 
diagnosis of either HFrEF, HFmrEF or HFpEF.

I C

TTE is recommended for the assessment of LVEF in order to identify patients with HF who would be suitable for evidence-based 
pharmacological and device (ICD, CRT) treatment recommended for HFrEF.

I C

Recommendations aiming to prevent or delay the development of overt heart failure or prevent death 
before the onset of symptoms

Class a Level b

Treatment of hypertension is recommended to prevent or delay the onset of HF and prolong life. I A

ACE-I is recommended in patients with asymptomatic LV systolic dysfunction and a history of myocardial infarction in order to 
prevent or delay the onset of HF and prolong life.

I A

Beta-blocker is recommended in patients with asymptomatic LV systolic dysfunction and a history of myocardial infarction, in order 
to prevent or delay the onset of HF and prolong life.

I B

Pharmacological treatments indicated in patients with symptomatic heart failure with reduced ejection 
fraction

Class a Level b

An ACE-Ic is recommended, in addition to a beta-blocker, for symptomatic patients with HFrEF to reduce the risk of HF 
hospitalization and death.

I A

A beta-blocker is recommended, in addition to an ACE-Ic, for patients with stable, symptomatic HFrEF to reduce the risk of HF 
hospitalization and death.

I A

An MRA is recommended for patients with HFrEF, who remain symptomatic despite treatment with an ACE-Ic and a beta-blocker, to 
reduce the risk of HF hospitalization and death.

I A

Other pharmacological treatments recommended in selected patients with symptomatic heart failure with 
reduced ejection fraction 

Class a Level b

Diuretics are recommended in order to improve symptoms and exercise capacity in patients with signs and/or symptoms of congestion. I B

Sacubitril/valsartan is recommended as a replacement for an ACE-I to further reduce the risk of HF hospitalization and death in 
ambulatory patients with HFrEF who remain symptomatic despite optimal treatment with an ACE-I, a beta-blocker and an MRA.

I B

Treatments (or combinations of treatments) that may cause harm in patients with symptomatic (New York 
Heart Association Class II–IV) heart failure with reduced ejection fraction

Class a Level b

Diltiazem or verapamil are not recommended in patients with HFrEF, as they increase the risk of HF worsening and HF hospitalization. III C

The addition of an ARB (or a renin inhibitor) to the combination of an ACE-I and an MRA is not recommended in patients with HF, 
because of the increased risk of renal dysfunction and hyperkalaemia.

III C

Class a Level b

Secondary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients who have recovered from a ventricular 
arrhythmia causing haemodynamic instability, and who are expected to survive for >1 year with good functional status.

I A

Primary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients with symptomatic HF (NYHA Class 
II–III), and an LVEF ≤35% despite ≥3 months of OMT, provided they are expected to survive substantially longer than 1 year with good 
functional status, and they have:
 • IHD (unless they have had an MI in the prior 40 days) I A
 • DCM I B

ICD implantation is not recommended within 40 days of an MI as implantation at this time does not improve prognosis. III A

Recommendations for cardiac resynchronization therapy  implantation in patients with heart failure Class a Level b

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration ≥150 msec and LBBB QRS morphology and 
with LVEF ≤35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

I A

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration of 130–149 msec and LBBB QRS 
morphology and with LVEF ≤35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

I B

CRT rather than RV pacing is recommended for patients with HFrEF regardless of NYHA Class who have an indication for ventricular 
I A

CRT is contra-indicated in patients with a QRS duration <130 msec III A

continued
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17. Web Addenda
All Web figures and Web tables are available in the Web addenda, available at European Heart Journal online and also via the ESC website.

To do and not to do messages from the Guidelines (continued)

Not-recommended treatments of co-morbidities in patients with heart failure Class a Level b

Adaptive servo-ventilation is not recommended in patients with HFrEF and a predominant central sleep apnoea because of an 
increased all-cause and cardiovascular mortality.

III B

Thiazolidinediones (glitazones) are not recommended in patients with HF, as they increase the risk of HF worsening and HF hospitalization. III A

NSAIDs or COX-2 inhibitors are not recommended in patients with HF, as they increase the risk of HF worsening and HF hospitalization. III B

Recommendations regarding diagnostic measurements in patients with suspected acute heart failure Class a Level b

Upon presentation a measurement of plasma natriuretic peptide level (BNP, NT-proBNP or MR-proANP) is recommended in all 
patients with acute dyspnoea and suspected AHF to help in the differentiation of AHF from non-cardiac causes of acute dyspnoea.

I A

Recommendations for the management of patients with acute heart failure – pharmacotherapy Class a Level b

symptoms. It is recommended to regularly monitor symptoms, urine output, renal function and electrolytes during use of i.v. diuretics.
I C

In patients with new-onset AHF or those with chronic, decompensated HF not receiving oral diuretics the initial recommended dose 
should be 20–40 mg i.v. furosemide (or equivalent); for those on chronic diuretic therapy, initial i.v. dose should be at least equivalent to 
oral dose.

I B

It is recommended to give diuretics either as intermittent boluses or a continuous infusion, and the dose and duration should be 
adjusted according to the patients’ symptoms and clinical status.

I B

Inotropic agents are not recommended unless the patient is symptomatically hypotensive or hypoperfused because of safety concern. III A

Recommendations regarding management of patients with cardiogenic shock Class a Level b

In all patients with suspected cardiogenic shock, immediate ECG and echocardiography are recommended. I C

All patients with cardiogenic shock should be rapidly transferred to a tertiary care centre which has a 24/7 service of cardiac 
catheterization, and a dedicated ICU/CCU with availability of short-term mechanical circulatory support.

I C

Recommendations regarding oral evidence-based disease-modifying therapies in patients with acute heart failure Class a Level b

In case of worsening of chronic HFrEF, every attempt should be made to continue evidence-based, disease-modifying therapies, in the 
absence of haemodynamic instability or contra-indications.

I C

Recommendations for exercise, multidisciplinary management, and monitoring of patients with heart failure Class a Level b

It is recommended that regular aerobic exercise is encouraged in patients with HF to improve functional capacity and symptoms. I A

It is recommended that regular aerobic exercise is encouraged in stable patients with HFrEF to reduce the risk of HF hospitalization. I A

It is recommended that patients with HF are enrolled in a multidisciplinary care management programme to reduce the risk of HF 
hospitalization and mortality.

I A

ACE-I ¼ angiotensin-converting enzyme inhibitor; AHF ¼ acute heart failure;; ARB ¼ angiotensin receptor blocker; AST ¼ aspartate aminotransferase; AV ¼ atrio-ventricular;
BNP ¼ B-type natriuretic peptide; CCU ¼ coronary care unit; COX-2 ¼ cyclooxygenase 2; CRT ¼ cardiac resynchronization therapy; CT ¼ computed tomography; DCM ¼
dilated cardiomyopathy; ECG ¼ electrocardiogram; HF ¼ heart failure; HFmrEF ¼ heart failure with mid-range ejection fraction; HFpEF ¼ heart failure with preserved ejection
fraction; HFrEF ¼ heart failure with reduced ejection fraction; ICD ¼ implantable cardioverter-defibrillator; ICU ¼ intensive care unit; i.v. ¼ intravenous; LBBB ¼ left bundle
branch block; LV ¼ left ventricular; LVEF ¼ left ventricular ejection fraction; MI ¼ myocardial infarction; MRA ¼ mineralocorticoid receptor antagonist; MR-proANP ¼ mid-
regional pro A-type natriuretic peptide; NSAIDs ¼ non-steroidal anti-inflammatory drugs; NT-proBNP ¼ N-terminal pro-B type natriuretic peptide; NYHA ¼ New York Heart
Association; OMT ¼ optimal medical therapy; QRS ¼ Q, R, and S waves (combination of three of the graphical deflections); RV ¼ right ventricular; TTE ¼ transthoracic
echocardiography.
aClass of recommendation.
bLevel of evidence
cOr ARB if ACEI is not tolerated/contra-indicated.
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18. Appendix
ESC Committee for Practice Guidelines (CPG): Jose Luis Za-
morano (Chairperson) (Spain), Victor Aboyans (France), Stephan
Achenbach (Germany), Stefan Agewall (Norway), Lina Badimon
(Spain), Gonzalo Barón-Esquivias (Spain), Helmut Baumgartner
(Germany), Jeroen J. Bax (The Netherlands), Héctor Bueno (Spain),
Scipione Carerj (Italy), Veronica Dean (France), Çetin Erol (Turkey),
Donna Fitzsimons (UK), Oliver Gaemperli (Switzerland), Paulus
Kirchhof (UK/Germany), Philippe Kolh (Belgium), Patrizio Lancellot-
ti (Belgium), Gregory Y. H. Lip (UK), Petros Nihoyannopoulos (UK),
Massimo F. Piepoli (Italy), Piotr Ponikowski (Poland), Marco Roffi
(Switzerland), Adam Torbicki (Poland), António Vaz Carneiro (Por-
tugal), Stephan Windecker (Switzerland).

ESC National Cardiac Societies actively involved in the re-
view process of the 2016 ESC Guidelines for the diagnosis and treat-
ment of acute and chronic heart failure

Armenia: Armenian Cardiologists Association, Hamayak
S. Sisakian; Azerbaijan: Azerbaijan Society of Cardiology, Elnur
Isayev; Belarus: Belorussian Scientific Society of Cardiologists, Ale-
na Kurlianskaya; Belgium: Belgian Society of Cardiology, Wilfried
Mullens; Bulgaria: Bulgarian Society of Cardiology, Mariya Tokma-
kova; Cyprus: Cyprus Society of Cardiology, Petros Agathangelou;
Czech Republic: Czech Society of Cardiology, Vojtech Melenovs-
ky; Denmark: Danish Society of Cardiology, Henrik Wiggers;
Egypt: Egyptian Society of Cardiology, Mahmoud Hassanein; Es-
tonia: Estonian Society of Cardiology, Tiina Uuetoa; Finland: Finn-
ish Cardiac Society, Jyri Lommi; Former Yugoslav Republic of
Macedonia: Macedonian FYR Society of Cardiology, Elizabeta Srbi-
novska Kostovska; France: French Society of Cardiology, Yves Juil-
lière; Georgia: Georgian Society of Cardiology, Alexander

Aladashvili; Germany: German Cardiac Society, Andreas Luchner;
Greece: Hellenic Cardiological Society, Christina Chrysohoou;
Hungary: Hungarian Society of Cardiology, Noémi Nyolczas; Ice-
land: Icelandic Society of Cardiology, Gestur Thorgeirsson; Israel:
Israel Heart Society, Jean Marc Weinstein; Italy: Italian Federation
of Cardiology, Andrea Di Lenarda; Kazakhstan: Association of
Cardiologists of Kazakhstan, Nazipa Aidargaliyeva; Kosovo: Kosovo
Society of Cardiology, Gani Bajraktari; Kyrgyzstan: Kyrgyz Society
of Cardiology, Medet Beishenkulov; Latvia: Latvian Society of Car-
diology, Ginta Kamzola; Lebanon: Lebanese Society of Cardiology,
Tony Abdel-Massih; Lithuania: Lithuanian Society of Cardiology,
Jelena Čelutkienė; Luxembourg: Luxembourg Society of Cardi-
ology, Stéphanie Noppe; Malta: Maltese Cardiac Society, Andrew
Cassar; Moldova: Moldavian Society of Cardiology, Eleonora Vata-
man; Morocco: Moroccan Society of Cardiology, Saadia Abir-
Khalil; The Netherlands: Netherlands Society of Cardiology, Pet-
ra van Pol; Norway: Norwegian Society of Cardiology, Rune Mo;
Poland: Polish Cardiac Society, Ewa Straburzyńska-Migaj; Portu-
gal: Portuguese Society of Cardiology, Cândida Fonseca; Romania:
Romanian Society of Cardiology, Ovidiu Chioncel; Russian Feder-
ation: Russian Society of Cardiology, Evgeny Shlyakhto; San Mar-
ino: San Marino Society of Cardiology, Marco Zavatta; Serbia:
Cardiology Society of Serbia, Petar Otasevic; Slovakia: Slovak So-
ciety of Cardiology, Eva Goncalvesová; Slovenia: Slovenian Society
of Cardiology, Mitja Lainscak; Spain: Spanish Society of Cardiology,
Beatriz Dı́az Molina; Sweden: Swedish Society of Cardiology, Maria
Schaufelberger; Switzerland: Swiss Society of Cardiology, Thomas
Suter; Turkey: Turkish Society of Cardiology, Mehmet Birhan
Yılmaz; Ukraine: Ukrainian Association of Cardiology, Leonid Vor-
onkov; United Kingdom: British Cardiovascular Society, Ceri
Davies.

19. References
1. Filippatos G, Khan SS, Ambrosy AP, Cleland JGF, Collins SP, Lam CSP,

Angermann CE, Ertl G, Dahlström U, Hu D, Dickstein K, Perrone S V,
Ghadanfar M, Bermann G, Noe A, Schweizer A, Maier T, Gheorghiade M. Inter-
national REgistry to assess medical Practice with lOngitudinal obseRvation for
Treatment of Heart Failure (REPORT-HF): rationale for and design of a global
registry. Eur J Heart Fail 2015;17:527–533.

2. The CONSENSUS Trial Study Group. Effects of enalapril on mortality in severe
congestive heart failure. Results of the Cooperative North Scandinavian Enalapril
Survival Study (CONSENSUS). N Engl J Med 1987;316:1429–1435.

3. McMurray JJJ V. Improving outcomes in heart failure: a personal perspective. Eur
Heart J 2015;36:3467–3470.

4. Wang TJ. Natural history of asymptomatic left ventricular systolic dysfunction in
the community. Circulation 2003;108:977–982.

5. The SOLVD Investigators. Effect of enalapril on mortality and the development of
heart failure in asymptomatic patients with reduced left ventricular ejection frac-
tions. N Engl J Med 1992;327:685–691.

6. Butler J, Fonarow GC, Zile MR, Lam CS, Roessig L, Schelbert EB, Shah SJ,
Ahmed A, Bonow RO, Cleland JGF, Cody RJ, Chioncel O, Collins SP,
Dunnmon P, Filippatos G, Lefkowitz MP, Marti CN, McMurray JJ, Misselwitz F,

Nodari S, O’Connor C, Pfeffer MA, Pieske B, Pitt B, Rosano G, Sabbah HN,
Senni M, Solomon SD, Stockbridge N, Teerlink JR, Georgiopoulou VV,
Gheorghiade M. Developing therapies for heart failure with preserved ejection
fraction: current state and future directions. JACC Heart Fail 2014;2:97–112.

7. McMurray JJ V, Adamopoulos S, Anker SD, Auricchio A, Böhm M, Dickstein K,
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110. González-López E, Gallego-Delgado M, Guzzo-Merello G, de Haro-Del Moral FJ,
Cobo-Marcos M, Robles C, Bornstein B, Salas C, Lara-Pezzi E, Alonso-Pulpon L,
Garcia-Pavia P. Wild-type transthyretin amyloidosis as a cause of heart failure with
preserved ejection fraction. Eur Heart J 2015;36:2585–2594.

111. Beanlands RSB, Nichol G, Huszti E, Humen D, Racine N, Freeman M,
Gulenchyn KY, Garrard L, deKemp R, Guo A, Ruddy TD, Benard F, Lamy A,
Iwanochko RM. F-18-fluorodeoxyglucose positron emission tomography
imaging-assisted management of patients with severe left ventricular dysfunction
and suspected coronary disease: a randomized, controlled trial (PARR-2). J Am
Coll Cardiol 2007;50:2002–2012.

112. Windecker S, Kolh P, Alfonso F, Collet J-P, Cremer J, Falk V, Filippatos G,
Hamm C, Head SJ, Juni P, Kappetein AP, Kastrati A, Knuuti J, Landmesser U,
Laufer G, Neumann F-J, Richter DJ, Schauerte P, Sousa Uva M, Stefanini GG,
Taggart DP, Torracca L, Valgimigli M, Wijns W. 2014 ESC/EACTS Guidelines
on myocardial revascularization: the Task Force on Myocardial Revascularization
of the European Society of Cardiology (ESC) and the European Association for
Cardio-Thoracic Surgery (EACTS). Developed with the special contribution of
the European Association of Percutaneous Cardiovascular Interventions (EAP-
CI). Eur Heart J 2014;35:2541–2619.

113. Montalescot G, Sechtem U, Achenbach S, Andreotti F, Arden C, Budaj A,
Bugiardini R, Crea F, Cuisset T, Di Mario C, Ferreira JR, Gersh BJ, Gitt AK,
Hulot J-S, Marx N, Opie LH, Pfisterer M, Prescott E, Ruschitzka F, Sabaté M,
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120. Piepoli MF, Conraads V, Corrà U, Dickstein K, Francis DP, Jaarsma T, McMurray J,
Pieske B, Piotrowicz E, Schmid J-P, Anker SD, Solal AC, Filippatos GS, Hoes AW,
Gielen S, Giannuzzi P, Ponikowski PP. Exercise training in heart failure: from the-
ory to practice. A consensus document of the Heart Failure Association and the
European Association for Cardiovascular Prevention and Rehabilitation. Eur J
Heart Fail 2011;13:347–357.

121. Volpicelli G, Elbarbary M, Blaivas M, Lichtenstein DA, Mathis G, Kirkpatrick AW,
Melniker L, Gargani L, Noble VE, Via G, Dean A, Tsung JW, Soldati G, Copetti R,
Bouhemad B, Reissig A, Agricola E, Rouby J-J, Arbelot C, Liteplo A, Sargsyan A,
Silva F, Hoppmann R, Breitkreutz R, Seibel A, Neri L, Storti E, Petrovic T. Inter-
national evidence-based recommendations for point-of-care lung ultrasound. In-
tensive Care Med 2012;38:577–591.

122. Roma-Rodrigues C, Fernandes AR. Genetics of hypertrophic cardiomyopathy: ad-
vances and pitfalls in molecular diagnosis and therapy. Appl Clin Genet 2014;7:
195–208.

123. McNally EM, Golbus JR, Puckelwartz MJ. Genetic mutations and mechanisms in
dilated cardiomyopathy. J Clin Invest 2013;123:19–26.

124. Priori SG, Wilde AA, Horie M, Cho Y, Behr ER, Berul C, Blom N, Brugada J,
Chiang CE, Huikuri H, Kannankeril P, Krahn A, Leenhardt A, Moss A,
Schwartz PJ, Shimizu W, Tomaselli G, Tracy C. HRS/EHRA/APHRS expert con-
sensus statement on the diagnosis and management of patients with inherited pri-
mary arrhythmia syndromes: document endorsed by HRS, EHRA, and APHRS in
May 2013 and by ACCF, AHA, PACES, and AEPC in June 2013. Heart Rhythm
2013;10:1932–1963.

125. Arbustini E, Narula N, Tavazzi L, Serio A, Grasso M, Favalli V, Bellazzi R, Tajik JA,
Bonow RD, Fuster V, Narula J. The MOGE(S) classification of cardiomyopathy for
clinicians. J Am Coll Cardiol 2014;64:304–318.

126. Kostis JB, Davis BR, Cutler J, Grimm RH, Berge KG, Cohen JD, Lacy CR, Perry HM,
Blaufox MD, Wassertheil-Smoller S, Black HR, Schron E, Berkson DM, Curb JD,
Smith WM, McDonald R, Applegate WB, SHEP Cooperative Research Group.
Prevention of heart failure by antihypertensive drug treatment in older persons
with isolated systolic hypertension. JAMA 1997;278:212–216.

127. Beckett NS, Peters R, Fletcher AE, Staessen JA, Liu L, Dumitrascu D,
Stoyanovsky V, Antikainen RL, Nikitin Y, Anderson C, Belhani A, Forette F,
Rajkumar C, Thijs L, Banya W, Bulpitt CJ. Treatment of hypertension in patients
80 years of age or older. N Engl J Med 2008;358:1887–1898.

128. Sciarretta S, Palano F, Tocci G, Baldini R, Volpe M. Antihypertensive treatment and
development of heart failure in hypertension. Arch Intern Med 2011;171:384–394.

129. Wright JT, Williamson JD, Whelton PK, Snyder JK, Sink KM, Rocco M V,
Reboussin DM, Rahman M, Oparil S, Lewis CE, Kimmel PL, Johnson KC,
Goff DC, Fine LJ, Cutler JA, Cushman WC, Cheung AK, Ambrosius WT, SPRINT
Research Group. A randomized trial of intensive versus standard blood-pressure
control. N Engl J Med 2015;373:2103–2116.

130. Zinman B, Wanner C, Lachin JM, Fitchett D, Bluhmki E, Hantel S, Mattheus M,
Devins T, Johansen OE, Woerle HJ, Broedl UC, Inzucchi SE, EMPA-REG OUT-
COME Investigators. Empagliflozin, cardiovascular outcomes, and mortality in
type 2 diabetes. N Engl J Med 2015;373:2117–2128.

131. Suskin N, Sheth T, Negassa A, Yusuf S. Relationship of current and past smoking to
mortality and morbidity in patients with left ventricular dysfunction. J Am Coll Car-
diol 2001;37:1677–1682.

132. Dorans KS, Mostofsky E, Levitan EB, Håkansson N, Wolk A, Mittleman MA. Alco-
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Poole-Wilson PA, SENIORS Investigators. Randomized trial to determine the ef-
fect of nebivolol on mortality and cardiovascular hospital admission in elderly pa-
tients with heart failure (SENIORS). Eur Heart J 2005;26:215–225.

174. Pitt B, Zannad F, Remme WJ, Cody R, Castaigne A, Perez A, Palensky J, Wittes J.
The effect of spironolactone on morbidity and mortality in patients with severe
heart failure. N Engl J Med 1999;341:709–717.

175. Zannad F, McMurray JJV, Krum H, Van Veldhuisen DJ, Swedberg K, Shi H,
Vincent J, Pocock SJ, Pitt B. Eplerenone in patients with systolic heart failure
and mild symptoms. N Engl J Med 2011;364:11–21.

176. Willenheimer R, van Veldhuisen DJ, Silke B, Erdmann E, Follath F, Krum H,
Ponikowski P, Skene A, van de Ven L, Verkenne P, Lechat P, CIBIS III Investigators.
Effect on survival and hospitalization of initiating treatment for chronic heart fail-
ure with bisoprolol followed by enalapril, as compared with the opposite se-
quence: results of the randomized Cardiac Insufficiency Bisoprolol Study
(CIBIS) III. Circulation 2005;112:2426–2435.

177. Kotecha D, Holmes J, Krum H, Altman DG, Manzano L, Cleland JGF, Lip GYH,
Coats AJS, Andersson B, Kirchhof P, von Lueder TG, Wedel H, Rosano G,
Shibata MC, Rigby A, Flather MD. Efficacy of b blockers in patients with heart fail-
ure plus atrial fibrillation: an individual-patient data meta-analysis. Lancet 2014;
384:2235–2243.

178. Faris RF, Flather M, Purcell H, Poole-Wilson PA, Coats AJ. Diuretics for heart fail-
ure. Cochrane Database Syst Rev 2012;2:CD003838.

179. Faris R, Flather M, Purcell H, Henein M, Poole-Wilson P, Coats A. Current evi-
dence supporting the role of diuretics in heart failure: a meta analysis of rando-
mised controlled trials. Int J Cardiol 2002;82:149–158.
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Binder L, Töpper A, Lashki DJ, Schwarz S, Herrmann-Lingen C, Löffler M,
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