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Figure 1 Universal de!nition of heart failure (HF).

Such a de!nition is comprehensive and practical enough to form
the base which allows further subclassi!cations and which can
encompass formal disease stages, both with universal applicability,
prognostic and therapeutic validity, and an acceptable sensitivity
and speci!city. Please note that the de!nition of HF requires not
only symptoms or signs (Table 6) but also presence of either
elevated natriuretic peptides or objective evidence of pulmonary
or systemic congestion by diagnostic modalities. For example, it
would be important for peripheral oedema or ascites (Table 6) to
be corroborated by presence of elevated right-sided cardiac !lling
pressures or rales by presence of elevated left-sided cardiac !lling
pressures; or elevated natriuretic peptides. It is also important
to note that elevated jugular venous pressure estimated by an
experienced clinician could be accepted as an objective evidence.

Please also note that in certain patients, congestion and haemo-
dynamic abnormalities may become manifest with provocation such
as exercise, especially in patients with HFpEF. This can support the
diagnosis of HF. It is also critical to note that in patients with low
perfusion and hypovolaemic state, there may not be any evidence
of congestion or elevated !lling pressures, but rather decreased
cardiac output accompanied with low or normal ventricular !lling
pressures94 (e.g. in the setting of over-diuresis in patients with HF).
Once the hypovolaemic state is corrected, patients with HF usually
have elevated !lling pressures.

In the de!nition above, we did not specify left or right HF.
Though left heart HF, and in advanced stages, biventricular HF are
common, right HF can also be recognized as part of the above
de!nition when patients present with symptoms or signs (Table 6)
caused by a cardiac abnormality and have elevated natriuretic pep-
tide levels or objective evidence of cardiogenic pulmonary or
systemic congestion. Right HF primarily due to cardiac abnor-
malities such as arrhythmogenic right ventricular cardiomyopathy
(ARVC) would be part of this de!nition. ..
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.. Table 7 Natriuretic peptide levels supporting
de!nition of heart failure

Ambulatory Hospitalized/
decompensated

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BNP, pg/ml ≥35 ≥ 100
NT-proBNP, pg/ml ≥125 ≥ 300

Causes of elevated natriuretic peptide levels other than
primary diagnosis of heart failure

Cardiovascular
causes

Acute coronary syndrome, myocardial
infarction

Pulmonary embolism
Myocarditis
Hypertrophic cardiomyopathy
Valvular heart disease
Congenital heart disease
Atrial or ventricular arrhythmias
Heart contusion, cardiac in!ltration or

malignancy
Cardioversion, ICD shock
Pericardial disease
Invasive or surgical procedures involving the

heart
Pulmonary hypertension, right ventricular

failure
In!ltrative cardiomyopathies

Non-cardiovascular
causes

Advanced age
Kidney disease
Critical illnesses including sepsis

syndrome, cytokine syndrome
Ischaemic or haemorrhagic stroke
Pulmonary disease (pneumonia, chronic

obstructive pulmonary disease)
Liver disease
Severe anaemia
Severe metabolic and hormone

abnormalities (e.g. thyrotoxicosis, diabetic
ketoacidosis, severe burns)

Causes of lower natriuretic peptide levels
Obesity, or increased BMI
Pericardial diseasea

BMI, body mass index; BNP, B-type natriuretic peptide; ICD, implantable
cardioverter-de!brillator; NT-proBNP, N-terminal pro-B-type natriuretic
peptide.
aIn certain patients with pericardial disease and effusion, natriuretic peptides may
be lower and rise after pericardiocentesis.

We recognize that asymptomatic stages with patients at risk
(former Stage A HF), or patients with structural heart disease
or cardiomyopathies (former Stage B HF) would not be covered
under the above de!nition as having HF, which emphasizes symp-
toms and signs of HF, but we conceptualize the HF syndrome
as a continuum of disease with certain stages, such as pre-HF.
This is similar to the approach with other disease states such as
cancer, which de!nes those at risk and pre-cancer. The stages
preceding the symptomatic phases as those at risk and pre-HF will
be discussed in the following section.

© 2021 European Society of Cardiology and Elsevier, Inc.
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Figure 3 New classi!cation of heart failure (HF) according to
left ventricular ejection fraction (LVEF). EF, ejection fraction.

• HF with improved EF (HFimpEF): HF with a baseline LVEF≤40%, a ≥10 point increase from baseline LVEF, and a second
measurement of LVEF >40%.

We acknowledge the growing body of evidence that standard ther-
apy for HFrEF may be effective and extended to select patients
with HFmrEF.52–55 It is however important to recognize the het-
erogeneity of this category, underlined by diverse !ndings from
meta-analyses with neurohormonal antagonism, specifying bene!t
in certain subgroups.15,55–57

Evidently, LVEF is not a singular measurement by which left
ventricular function is assessed in isolation. Chamber volumes and
other cardiac structural and functional parameters are important
and other diagnostic modalities can be complementary. Though
the above classi!cation is provided for targeting GDMT according
to LVEF indications, other cardiac features are also important for
phenotypic characterization, aetiology or prognosis. Development
of left ventricular dilatation in a patient with HFpEF or HFmrEF
may imply impending HFrEF. It is important to recognize that
cardiac structural and functional information in addition to LVEF
is important to guide management of the patient.

Since GDMT can result in improvement in LVEF and reverse
remodelling in patients with HFrEF, the trajectory of improvement
and recovery of EF has been of interest to determine the types
(e.g. device, medical, advanced) and duration of treatment.80 In
cases where longitudinal surveillance of LVEF is available, clinicians
should also consider the trajectory of LVEF, in addition to the
LVEF at the point in time, recognizing that a signi!cant decrease
in LVEF over time is a poor prognostic factor calling for considera-
tion of intensi!cation of therapy and advanced management strate-
gies according to patient goals. Importantly, EF can decline after
withdrawal of pharmacological treatment in many patients who
had improved EF to normal range with GDMT.84 This implies that
there is not full recovery in cardiac structure and function in most
patients despite improvement in EF. Therefore, we recommend use
of the improved terminology rather than recovered EF. We believe
‘improved EF’ deserves a separate classi!cation and should not be
classi!ed as HFmrEF or HFpEF even after improvement in LVEF to
41–49% or ≥50% respectively, as discontinuing HFrEF therapy in
this group leads to poor outcome.84 GDMT should be continued ..
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.. in patients with HFimpEF regardless of whether it has improved
to normal range (LVEF ≥50%), especially in view of the TRED-HF
trial results.84 We also recognize that patients with baseline LVEF
of 41-49% who have improved LVEF to ≥50% may be categorized
as HFimpEF.

10 Approaches to speci!c
aetiologies of heart failure
In addition to the recognition of the syndrome of HF and its
classi!cations, it is critical that every effort should be made to
diagnose and de!ne the speci!c aetiology/aetiologies of HF. Under-
standing the underlying aetiological processes of HF can provide
important information in selecting the most appropriate therapy
beyond standard approaches guided by EF phenotypic charac-
terization, especially when speci!c targeted treatment strategies
are indicated,34 provided the diagnostic and/or speci!c treatment
strategies are cost-effective, with favourable bene!t risk ratios and
are in line with patient goals. For example, a patient with cardiac
amyloidosis requires different treatment strategies than standard
HF therapies. The diagnosis of such a patient solely as HFpEF
or HFrEF without further work-up to con!rm the diagnosis of
cardiac amyloidosis may deprive the patient potentially life-saving
therapies for amyloidosis.

In clinical practice, the aetiology of HF has often been placed
into two categories: ischaemic and non-ischaemic cardiomyopa-
thy. However, further diagnostic work-up for aetiology should
be carried out beyond the !rst step of de!ning ischaemic or
non-ischaemic aetiology, especially for dilated, in!ltrative, hyper-
trophic and idiopathic cardiomyopathies.34 Many attempts have
been made for morpho-functional classi!cations of cardiomy-
opathies in the past.34,35,37,107 In this statement, we do not provide
recommendations for classi!cations of speci!c cardiomyopathies,
as we feel those remain outside the scope of this document.

11 Perspective for the
non-cardiologist
The majority of the HF care is provided by non-cardiologists,
including general practitioners, internal medicine or family
medicine clinicians, hospitalists, emergency room providers,
and other specialists. We believe the universal de!nition will be
useful to these clinicians for the timely diagnosis and management
of patients with HF. Important points for the non-cardiologists are
as follows. it is critical to optimally identify and treat patients at
risk for HF to prevent or delay the development of HF; recognize
that pre-HF patients, such as asymptomatic patients with elevated
natriuretic peptide levels likely will require referral to a cardiol-
ogist for further diagnostic and treatment strategies to prevent
progression of HF,76,108 that the diagnosis and timely treatment of
HF should not be missed or delayed in patients with symptoms
and signs of HF, and elevated natriuretic peptide levels or patients
with evidence of systemic or pulmonary congestion/elevated !lling
pressures, and patients with advanced HF would be considered
for referral to HF specialists according to their goals.

© 2021 European Society of Cardiology and Elsevier, Inc.
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Figure 1 Universal de!nition of heart failure (HF).

Such a de!nition is comprehensive and practical enough to form
the base which allows further subclassi!cations and which can
encompass formal disease stages, both with universal applicability,
prognostic and therapeutic validity, and an acceptable sensitivity
and speci!city. Please note that the de!nition of HF requires not
only symptoms or signs (Table 6) but also presence of either
elevated natriuretic peptides or objective evidence of pulmonary
or systemic congestion by diagnostic modalities. For example, it
would be important for peripheral oedema or ascites (Table 6) to
be corroborated by presence of elevated right-sided cardiac !lling
pressures or rales by presence of elevated left-sided cardiac !lling
pressures; or elevated natriuretic peptides. It is also important
to note that elevated jugular venous pressure estimated by an
experienced clinician could be accepted as an objective evidence.

Please also note that in certain patients, congestion and haemo-
dynamic abnormalities may become manifest with provocation such
as exercise, especially in patients with HFpEF. This can support the
diagnosis of HF. It is also critical to note that in patients with low
perfusion and hypovolaemic state, there may not be any evidence
of congestion or elevated !lling pressures, but rather decreased
cardiac output accompanied with low or normal ventricular !lling
pressures94 (e.g. in the setting of over-diuresis in patients with HF).
Once the hypovolaemic state is corrected, patients with HF usually
have elevated !lling pressures.

In the de!nition above, we did not specify left or right HF.
Though left heart HF, and in advanced stages, biventricular HF are
common, right HF can also be recognized as part of the above
de!nition when patients present with symptoms or signs (Table 6)
caused by a cardiac abnormality and have elevated natriuretic pep-
tide levels or objective evidence of cardiogenic pulmonary or
systemic congestion. Right HF primarily due to cardiac abnor-
malities such as arrhythmogenic right ventricular cardiomyopathy
(ARVC) would be part of this de!nition. ..
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.. Table 7 Natriuretic peptide levels supporting
de!nition of heart failure

Ambulatory Hospitalized/
decompensated

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BNP, pg/ml ≥35 ≥ 100
NT-proBNP, pg/ml ≥125 ≥ 300

Causes of elevated natriuretic peptide levels other than
primary diagnosis of heart failure

Cardiovascular
causes

Acute coronary syndrome, myocardial
infarction

Pulmonary embolism
Myocarditis
Hypertrophic cardiomyopathy
Valvular heart disease
Congenital heart disease
Atrial or ventricular arrhythmias
Heart contusion, cardiac in!ltration or

malignancy
Cardioversion, ICD shock
Pericardial disease
Invasive or surgical procedures involving the

heart
Pulmonary hypertension, right ventricular

failure
In!ltrative cardiomyopathies

Non-cardiovascular
causes

Advanced age
Kidney disease
Critical illnesses including sepsis

syndrome, cytokine syndrome
Ischaemic or haemorrhagic stroke
Pulmonary disease (pneumonia, chronic

obstructive pulmonary disease)
Liver disease
Severe anaemia
Severe metabolic and hormone

abnormalities (e.g. thyrotoxicosis, diabetic
ketoacidosis, severe burns)

Causes of lower natriuretic peptide levels
Obesity, or increased BMI
Pericardial diseasea

BMI, body mass index; BNP, B-type natriuretic peptide; ICD, implantable
cardioverter-de!brillator; NT-proBNP, N-terminal pro-B-type natriuretic
peptide.
aIn certain patients with pericardial disease and effusion, natriuretic peptides may
be lower and rise after pericardiocentesis.

We recognize that asymptomatic stages with patients at risk
(former Stage A HF), or patients with structural heart disease
or cardiomyopathies (former Stage B HF) would not be covered
under the above de!nition as having HF, which emphasizes symp-
toms and signs of HF, but we conceptualize the HF syndrome
as a continuum of disease with certain stages, such as pre-HF.
This is similar to the approach with other disease states such as
cancer, which de!nes those at risk and pre-cancer. The stages
preceding the symptomatic phases as those at risk and pre-HF will
be discussed in the following section.

© 2021 European Society of Cardiology and Elsevier, Inc.
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Figure 2 Stages in the development and progression of heart failure (HF). CVD, cardiovascular disease; DM, diabetes mellitus; GDMT,
guideline-directed medical therapy; HTN, hypertension; LV, left ventricular; LVH, left ventricular hypertrophy; RV, right ventricular.

these patients will develop HF, but risk factor intervention may
be warranted.

• Pre-HF (Stage B): patients without current or prior symp-
toms or signs of HF but evidence of one of the following:

• Structural heart disease: e.g. left ventricular hypertro-
phy, cardiac chamber enlargement, ventricular wall motion
abnormality, myocardial tissue abnormality (e.g. evidence
of myocardial oedema, scar/!brosis abnormality by cardiac
magnetic resonance T2 or late gadolinium enhancement
imaging), valvular heart disease.

• Abnormal cardiac function: e.g. reduced left or right ven-
tricular systolic function, evidence of increased !lling pres-
sures (by invasive or non-invasive measures), abnormal
diastolic dysfunction.

• Elevated natriuretic peptide levels (for levels, refer to
Table 7) or elevated cardiac troponin levels (over 99th
percentile in a normal reference population) especially in
the setting of exposure to cardiotoxins.

• HF (Stage C): patients with current or prior symptoms
and/or signs of HF caused by a structural and/or functional
cardiac abnormality.

• Advanced HF (Stage D): severe symptoms and/or signs of
HF at rest, recurrent hospitalizations despite GDMT, refrac-
tory or intolerant to GDMT, requiring advanced therapies
such as consideration for transplantation, mechanical circula-
tory support, or palliative care.

• Abnormal cardiac function: e.g. reduced left or right ven-
tricular systolic function, can be characterized by reduced
EF, abnormal ventricular strain, or other non-invasive or
invasive modalities. ..
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. Although certain genetic markers may be associated with struc-
tural cardiac changes and future HF, we did not speci!cally include
genetic markers in the de!nition of pre-HF or Stage B HF as the
penetrance, expressivity, phenotypic characterization and progno-
sis with genetic markers vary signi!cantly. Because the evidence for
precision for risk evolves with biomarkers, genetics, omics and/or
risk calculators, alternative approaches can be developed in the
future to identify risk categories beyond traditional risk factors, and
pre-HF beyond cardiac structure and biomarkers alone, and sup-
port expansion of indications for preventive treatment strategies
for patients at risk or with pre-HF.

Please note that the cut-offs provided for natriuretic peptide
levels in Table 7 represent thresholds lower than inclusion crite-
ria used in some clinical trials for symptomatic HF,27,28 but sim-
ilar to those used in former guidelines.4 Thresholds proposed
in the table have higher sensitivity and may have lower speci-
!city especially in older patients, or patients with atrial !brilla-
tion or CKD. Usually, higher cut-off values are recommended for
the diagnosis of HF in these patients.100 For example, for ages
50–75 years, NT-proBNP threshold value of 900 pg/mL; for ages
>75 years, NT-proBNP value of 1800 pg/mL provide reliable sen-
sitivity and speci!city for the diagnosis of HF, compared with
an NT-proBNP value of 450 pg/mL for ages <50 among patients
requiring hospitalization.100 Similarly, in patients with atrial !brilla-
tion, an increase by 20–30% have been suggested in natriuretic pep-
tide level thresholds for trial enrolment in HF,100 since atrial !bril-
lation is known to result in increased concentrations of natriuretic
peptides even in the absence of HF. Furthermore, it is important
to note that natriuretic peptide cut-offs selected for population
screening for pre-HF (Stage B HF) may be lower than 99% reference
limits76 and will need to be de!ned according to the population
at risk.

© 2021 European Society of Cardiology and Elsevier, Inc.
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u Leitsymptom = Dyspnoe
u NYHA-Klassifikation

u NYHA I: keine Limitation

u NYHA II: Limitation bei größeren Belastungen

u NYHA III: Limitation bei geringen Belastungen

u NYHA IV: Ruhedyspnoe

HI - eine symptomatische KH



Symptomatik der HI

u Dyspnoe
u Leitsymptom (neben verminderter Leistungsfähigkeit)

u Orthopnoe
u Dyspnoe in liegender Position 

u („mit wie vielen Pölstern schlafen sie?“)

u Paroxysmale nächtliche Dyspnoe
u Erstickungsanfälle im Liegen

uWarnsymptom für drohende Verschlechterung



u Entlassungsdiagnosen
u Herzinsuffizienz: 21 644 Patienten 

u Akuter Myokardinfarkt: 15 557 Patienten

u Davon verstorben
u Mit Herzinsuffizienz: 2022 (9,5%)

u Mit Myokardinfarkt: 868 (5,6%)

HI in Österreich - Daten der Statistik Austria

Jahrbuch der Gesundheitsstatistik Austria, 2022



HI ist eine maligne Krankheit

♀ ♂

u Patienten mit ischämisch bedingter Herzinsuffizienz 
haben nach Dekompensation die schlechteste 
Prognose

u 1-Jahresmortalität 35%

u Hospitalisation wegen HI 2x/Jahr

u Zeit im KH/Jahr 28 Tage

u Trotz Fortschritten in der Therapie ist die Prognose 
im Bereich häufiger Malignome geblieben

Stewart S, Eur J Heart Fail 2001; Mamas MA, Eur J Heart Fail 2017



Diuretics

SR with LBBB ≥ 150 ms

To reduce mortality - for all patients

To reduce HF hospitalization/mortality - for selected patients

Volume overload

ACE-I/ARNI BB MRA SGLT2i

Exercise rehabilitation

To reduce HF hospitalization and improve QOL - for all patients

For selected advanced HF patients

CRT-P/D

Atrial fibrillation

Anticoagulation

MCS as BTT/BTC

Aortic stenosis

SAVR/TAVI

Mitral regurgitation

TEE MV Repair

Heart rate SR>70 bpm

Ivabradine

Black Race

Hydralazine/ISDN

ACE-I/ARNI intolerance

ARB

Atrial fibrillation

Digoxin

Coronary artery disease

CABG

Iron deficiency

Ferric carboxymaltose

ICD

Ischaemic aetiology

Heart transplantation Long-term MCS as DT

Multi-professional disease management

Non-ischaemic aetiology

SR with LBBB 130–149 ms or non LBBB ≥ 150 ms

CRT-P/D

Management of HFrEF

ICD

PVI

Figure 3 Central illustration. Strategic phenotypic overview of the management of heart failure with reduced ejection fraction. ACE-I= angiotensin-convert-
ing enzyme inhibitor; ARB= angiotensin receptor blocker; ARNI= angiotensin receptor-neprilysin inhibitor; BB= beta-blocker; b.p.m.= beats per minute; BTC
= bridge to candidacy; BTT= bridge to transplantation; CABG= coronary artery bypass graft; CRT-D= cardiac resynchronization therapy with defibrillator;
CRT-P= cardiac resynchronization therapy with pacemaker; DT= destination therapy; HF= heart failure; HFrEF=heart failure with reduced ejection fraction;
ICD= implantable cardioverter-defibrillator; ISDN= isosorbide dinitrate; LBBB= left bundle branch block; MCS= mechanical circulatory support; MRA= miner-
alocorticoid receptor antagonist; MV= mitral valve; PVI= pulmonary vein isolation; QOL= quality of life; SAVR= surgical aortic valve replacement; SGLT2i=
sodium-glucose co-transporter 2 inhibitor; SR= sinus rhythm; TAVI= transcatheter aortic valve replacement; TEE= transcatheter edge to edge. Colour code
for classes of recommendation: Green for Class of recommendation I; Yellow for Class of recommendation IIa (see Table 1 for further details on classes of rec-
ommendation). The Figure shows management options with Class I and IIa recommendations. See the specific Tables for those with Class IIb recommendations.
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Therapie der HI

Management of patients with HFrEF

LVEF ≤35% and
QRS <130 ms and
where appropriate

(Class I)

SR and
LVEF ≤35% and
QRS ≥130 ms

If symptoms persist, consider therapies
with Class II recommendations

LVEF >35% or device
therapy not indicated

or inappropriate

ACE-I/ARNIa

Beta-blocker
MRA
Dapagliflozin/Empagliflozin
Loop diuretic for fluid retention

Ischaemic
(Class I)

Non-ischaemic
(Class IIa)

ICD
QRS ≥150 ms

(Class I)
QRS 130-149 ms

(Class IIa)

CRT-Db/-P

Figure 2 Therapeutic algorithm of Class I Therapy Indications for a patient with heart failure with reduced ejection fraction. ACE-I = angiotensin-con-
verting enzyme inhibitor; ARNI = angiotensin receptor-neprilysin inhibitor; CRT-D =cardiac resynchronization therapy with defibrillator; CRT-P = cardiac
resynchronization therapy with pacemaker; ICD = implantable cardioverter-defibrillator; HFrEF= heart failure with reduced ejection fraction; MRA = min-
eralocorticoid receptor antagonist; QRS = Q, R, and S waves (on a 12-lead electrocardiogram); SR= sinus rhythm. aAs a replacement for ACE-I. bWhere
appropriate. Class I = green. Class IIa = Yellow.

Pharmacological treatments indicated in patients with (NYHA class II–IV) heart failure with reduced ejection fraction
(LVEF <_40%)

Recommendations Classa Levelb

An ACE-I is recommended for patients with HFrEF to reduce the risk of HF

hospitalization and death.110!113 I A

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk of

HF hospitalization and death.114!120 I A

An MRA is recommended for patients with HFrEF to reduce the risk of HF hospitalization and death.121,122 I A

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to reduce the risk

of HF hospitalization and death.108,109 I A

Sacubitril/valsartan is recommended as a replacement for an ACE-I in patients with HFrEF to reduce the risk of HF

hospitalization and death.105 I B

ACE-I = angiotensin-converting enzyme inhibitor; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; LVEF = left ventricular ejection fraction; MRA = miner-
alocorticoid receptor antagonist; NYHA = New York Heart Association.
aClass of recommendation.
bLevel of evidence.

ES
C

 2
02

1

5.3 Drugs recommended in all patients with heart failure with reduced ejection
fraction

22 ESC Guidelines
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5.3.1 Angiotensin-converting enzyme inhibitors

ACE-Is were the first class of drugs shown to reduce mortality and
morbidity in patients with HFrEF.110!113 They have also been shown
to improve symptoms.111 They are recommended in all patients
unless contraindicated or not tolerated. They should be uptitrated to
the maximum tolerated recommended doses.

Practical guidance on how to use ACE-Is is given in Supplementary
Table 2.

5.3.2 Beta-blockers

Beta-blockers have been shown to reduce mortality and morbidity in
patients with HFrEF, in addition to treatment with an ACE-I and diu-
retic.114!120 They also improve symptoms.123 There is consensus
that ACE-I and beta-blockers can be commenced together as soon
as the diagnosis of symptomatic HFrEF is established. There is no evi-
dence favouring the initiation of a beta-blocker before an ACE-I and
vice versa.124 Beta-blockers should be initiated in clinically stable,
euvolaemic, patients at a low dose and gradually uptitrated to the
maximum tolerated dose. In patients admitted with AHF, beta-
blockers should be cautiously initiated in hospital, once the patient is
haemodynamically stabilized.

An individual patient data (IPD) meta-analysis of all major beta-
blocker trials in HFrEF has shown no benefit on hospital admissions
and mortality in the subgroup of patients with HFrEF with AF.125

However, since this is a retrospective subgroup analysis, and because
beta-blockers did not increase risk, the guideline committee decided
not to make a separate recommendation according to heart rhythm.

Practical guidance on how to use beta-blockers is given in
Supplementary Table 3.

5.3.3 Mineralocorticoid receptor antagonists

MRAs (spironolactone or eplerenone) are recommended, in addition
to an ACE-I and a beta-blocker, in all patients with HFrEF to reduce
mortality and the risk of HF hospitalization.121,122 They also improve
symptoms.121 MRAs block receptors that bind aldosterone and, with
different degrees of affinity, other steroid hormones (e.g. corticoste-
roid and androgen) receptors. Eplerenone is more specific for aldos-
terone blockade and, therefore, causes less gynaecomastia.

Caution should be exercised when MRAs are used in patients with
impaired renal function and in those with serum potassium concen-
trations >5.0 mmol/L.

Practical guidance on how to use MRAs is given in Supplementary
Table 4.

5.3.4 Angiotensin receptor-neprilysin inhibitor

In the PARADIGM-HF trial, sacubitril/valsartan, an ARNI, was shown
to be superior to enalapril in reducing hospitalizations for worsening
HF, CV mortality, and all-cause mortality in patients with ambulatory
HFrEF with LVEF <_40% (changed to <_35% during the study). Patients
in the trial had elevated plasma NP concentrations, an eGFR >_30 mL/
min/1.73 m2 and were able to tolerate enalapril and then sacubitril/
valsartan during the run-in period.105 Additional benefits of sacubitril/
valsartan included an improvement in symptoms and QOL,105 a
reduction in the incidence of diabetes requiring insulin treatment,126

and a reduction in the decline in eGFR,127 as well as a reduced rate of
hyperkalaemia.128 Additionally, the use of sacubitril/valsartan may
allow a reduction in loop diuretic requirement.129 Symptomatic
hypotension was reported more commonly in patients treated with
sacubitril/valsartan as compared to enalapril, but despite developing
hypotension, these patients also gained clinical benefits from sacubi-
tril/valsartan therapy.128,130

Table 8 Evidence-based doses of disease-modifying drugs
in key randomized trials in patients with heart failure with
reduced ejection fraction

Starting dose Target dose

ACE-I

Captoprila 6.25 mg t.i.d. 50 mg t.i.d.

Enalapril 2.5 mg b.i.d. 10!20 mg b.i.d.

Lisinoprilb 2.5!5 mg o.d. 20!35 mg o.d.

Ramipril 2.5 mg b.i.d. 5 mg b.i.d.

Trandolaprila 0.5 mg o.d. 4 mg o.d.

ARNI

Sacubitril/valsartan 49/51 mg b.i.d.c 97/103 mg b.i.d.

Beta-blockers

Bisoprolol 1.25 mg o.d. 10 mg o.d.

Carvedilol 3.125 mg b.i.d. 25 mg b.i.d.e

Metoprolol succinate

(CR/XL)

12.5!25 mg o.d. 200 mg o.d.

Nebivolold 1.25 mg o.d. 10 mg o.d.

MRA

Eplerenone 25 mg o.d. 50 mg o.d.

Spironolactone 25 mg o.d.f 50 mg o.d.

SGLT2 inhibitor

Dapagliflozin 10 mg o.d. 10 mg o.d.

Empagliflozin 10 mg o.d. 10 mg o.d.

Other agents

Candesartan 4 mg o.d. 32 mg o.d.

Losartan 50 mg o.d. 150 mg o.d.

Valsartan 40 mg b.i.d. 160 mg b.i.d.

Ivabradine 5 mg b.i.d. 7.5 mg b.i.d.

Vericiguat 2.5 mg o.d. 10 mg o.d.

Digoxin 62.5 mg o.d. 250 mg o.d.

Hydralazine/

Isosorbide dinitrate

37.5 mg t.i.d./20 mg t.i.d. 75 mg t.i.d./40 mg t.i.d.

ACE-I = angiotensin-converting enzyme inhibitor; ARNI = angiotensin receptor-
neprilysin inhibitor; b.i.d. = bis in die (twice daily); CR = controlled release; CV =
cardiovascular; MRA = mineralocorticoid receptor antagonist; o.d. = omne in die
(once daily); SGLT2 = sodium-glucose co-transporter 2; t.i.d. = ter in die (three
times a day); XL = extended release.
aIndicates an ACE-I where the dosing target is derived from post-myocardial
infarction trials.
bIndicates drugs where a higher dose has been shown to reduce morbidity/mor-
tality compared with a lower dose of the same drug, but there is no substantive
randomized, placebo-controlled trial and the optimum dose is uncertain.
cSacubitril/valsartan may have an optional lower starting dose of 24/26 mg b.i.d.
for those with a history of symptomatic hypotension.
dIndicates a treatment not shown to reduce CV or all-cause mortality in patients
with heart failure (or shown to be non-inferior to a treatment that does).
eA maximum dose of 50 mg twice daily can be administered to patients weighing
over 85 kg.
fSpironolactone has an optional starting dose of 12.5 mg in patients where renal
status or hyperkalaemia warrant caution.
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No-go´s in der HI-Therapie 

with HFrEF and AF have not been studied in RCTs, and recent stud-
ies have suggested potentially higher risk of events (mortality and HF
hospitalization) in patients with AF receiving digoxin.195,196 How-
ever, this remains controversial, as another recent meta-analysis
concluded on the basis of non-RCTs that digoxin has no deleterious
effect on mortality in patients with AF and concomitant HF, most of
whom had HFrEF.197

In patients with symptomatic HF and AF, digoxin may be use-
ful to slow a rapid ventricular rate, but it is only recommended
for the treatment of patients with HFrEF and AF with rapid ven-
tricular rate when other therapeutic options cannot be pur-
sued.196,198 – 201 Of note, the optimal ventricular rate for
patients with HF and AF has not been well established, but
the prevailing evidence suggests that strict rate control might
be deleterious. A resting ventricular rate in the range of 70–
90 bpm is recommended based on current opinion, although
one trial suggested that a resting ventricular rate of up to 110
bpm might still be acceptable.202 This should be tested and re-
fined by further research.

Digitalis should always be prescribed under specialist supervi-
sion. Given its distribution and clearance, caution should be ex-
erted in females, in the elderly and in patients with reduced
renal function. In the latter patients, digitoxin should be
preferred.

7.4.2 n-3 polyunsaturated fatty acids
n-3 polyunsaturated fatty acids (n-3 PUFAs) have shown a small
treatment effect in a large RCT.186 n-3 PUFA preparations dif-
fer in composition and dose. Only preparations with eicosa-
pentaenoic acid (EPA) and docosahexaenoic acid (DHA) as
ethyl esters of at least 85% (850 mg/g) have shown an effect
on the cumulative endpoint of cardiovascular death and hospi-
talization. No effect of n-3 PUFA preparations containing
,850 mg/g has been shown in either HFrEF or post-myocardial
infarction.203 n-3 PUFA preparations containing 850–882 mg of
EPA and DHA as ethyl esters in the average ratio of 1 : 1.2 may
be considered as an adjunctive therapy in patients with symp-
tomatic HFrEF who are already receiving optimized recom-
mended therapy with an ACEI (or ARB), a beta-blocker and
an MRA.

7.5 Treatments not recommended
(unproven benefit) in symptomatic
patients with heart failure with reduced
ejection fraction
7.5.1 3-Hydroxy-3-methylglutaryl-coenzyme A reductase
inhibitors (‘statins’)
Although statins reduce mortality and morbidity in patients with
atherosclerotic disease, statins are not effective in improving the
prognosis in patients with HFrEF. Most statin trials excluded pa-
tients with HF (because it was uncertain that they would bene-
fit).204 The two major trials that studied the effect of statin
treatment in patients with chronic HF did not demonstrate any
evidence of benefit.205 Therefore, evidence does not support
the initiation of statins in most patients with chronic HF.

However, in patients who already receive a statin because of
underlying CAD or/and hyperlipidaemia, a continuation of this
therapy should be considered.

7.5.2 Oral anticoagulants and antiplatelet therapy
Other than in patients with AF (both HFrEF and HFpEF), there is no
evidence that an oral anticoagulant reduces mortality/morbidity
compared with placebo or aspirin.206,207 Studies testing the non-
vitamin K antagonist oral anticoagulants (NOACs) in patients with
HFrEF are currently ongoing. Patients with HFrEF receiving oral an-
ticoagulation because of concurrent AF or risk of venous thrombo-
embolism should continue anticoagulation. Detailed information is
provided in Section 10.1.

Similarly, there is no evidence on the benefits of antiplatelet
drugs (including acetylsalicylic acid) in patients with HF without ac-
companying CAD, whereas there is a substantial risk of gastro-
intestinal bleeding, particularly in elderly subjects, related with
this treatment.

7.5.3 Renin inhibitors
Aliskiren (direct renin inhibitor) failed to improve outcomes for pa-
tients hospitalized for HF at 6 months or 12 months in one study208

and is not presently recommended as an alternative to an ACEI or
ARB.

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

Recommendations Class a Level b Ref c

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

III A 209, 210

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 211–
213

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

III C 214

The addition of an ARB (or 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

ACEI ¼ angiotensin-converting enzyme inhibitor; ARB ¼ angiotensin receptor
blocker; COX-2 inhibitor ¼ cyclooxygenase-2 inhibitor; HF ¼ heart failure;
HFrEF ¼ heart failure with reduced ejection fraction; MRA ¼ mineralocorticoid
receptor antagonist; NSAIDs ¼ non-steroidal anti-inflammatory drugs.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations
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u Nichts von dem, was bei HFrEF hilft wirkt bei HFpEF
einigermaßen überzeugend.

u Noch am besten wirken
u MRA (Spironolacton)

u ARNI 

Aber beide können die Mortalität nicht positiv beeinflussen

Therapie der HFpEF



Eine Zeitenwende!

SGLT2-Inhibitor

HFrEF HFmrEF HFpEF

ACE-H/ARNI

MRA

BB

Diuretika (bei Flüssigkeitsüberladung)



u Trotz optimaler Therapie findet sich folgendes:
u NYHA IIIb oder NYHA IV
u Schwere kardiale Dysfunktion

u LV-EF <30% oder RV-Dysfunktion (ARVC) oder schwere Vitien oder 
angeborene Vitien

u Permanent hohes oder steigendes (NT-pro)BNP
u Nicht-operable Klappen- oder kongenitale Vitien

u Episoden von pulmonaler oder systemischer Stauung mit
u Hohen Dosen von iv-Diuretika oder Inotropika-Bedarf oder 

Vasopressoren-Bedarf
u Schwere Einschränkung der Leistungsfähigkeit

u 6MWT <300m oder VO2max <12-14ml/kg/min

Definition advanced HF 

Crespo-Leiro MG, Eur J Heart Fail 2018



Der natürliche Verlauf der HI



Behandlung von end-stage HI

Nohria A, JAMA 2002



INTERMACS

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

Indications for left-ventricular assist device
implantation
The most common indication for LVAD implantation is
BTT in transplant candidates with profound circulatory
failure. This indication accounts for 80% of all LVAD
implants [9,10!], whereas device placements as destina-
tion therapy, or bridge to recovery, are less frequent. The
classification of chronic MCS based on the original intent,
however, is largely artificial. Patients’ condition often
changes while on LVAD support. As many as 17% of
destination therapy recipients eventually underwent
heart transplantation [7!!], and one-third of BTT patients
became nontransplant candidates with outcomes parallel
to those of destination therapy [10!].

Selection of candidates for left-ventricular
assist device implantation
It is recommended that all patients undergo comprehen-
sive evaluation prior to LVAD placement, which includes
the following areas: clinical assessment of severity of
heart failure (clinical presentation, cardiopulmonary
stress testing, hemodynamic studies), cardiac and ana-
tomic considerations (right ventricular function, arrhyth-
mia, anatomic and body size considerations), noncardiac
considerations (coexisting life-limiting illnesses, psycho-
social and age-related considerations), and assessment of
LVAD operative risk.

Clinical assessment of severity of heart
failure
Patients with end-stage heart failure comprise a hetero-
genous population in terms of their clinical presentation
and outcomes. Seven INTERMACS levels have been
proposed to classify the different degrees of clinical
severity of stage D heart failure, in patients with New
York Heart Association class IV symptoms [13]. The
INTERMACS levels and their corresponding survival
and potential benefit from MCS are illustrated in Fig. 1
[10!]. Of note, this classification does not account for the
presence of arrhythmias, which can place a patient in a
more advanced level. Also, the corresponding survival is
an estimate based on clinical observations and not the
actual data. Despite these limitations, the INTERMACS
stratification is one of the most helpful clinical indices to
stratify the severity of heart failure in patients who reach
the end stages of pump failure.

Cardiogenic shock and patients declining on inotropes
The two most common indications for LVAD placement
include: cardiogenic shock (INTERMACS level 1 –
‘crash and burn’) and worsening of symptoms in ino-
trope-dependent patients (INTERMACS level 2 – ‘slid-
ing down on inotropes’), which account for 60% of all

MCS implantations [10!]. Although there are no strict
hemodynamic criteria for LVAD implantation, most
of these patients have abnormally poor hemodynamics
(cardiac index <2.0, wedge >20). It is important to
emphasize that the incremental increase of inotrope dose,
use of pressors or signs of end-organ dysfunction may be a
far more important indicator to consider urgent device
placement. It is recommended that LVAD implantations
in INTERMACS level 1 and 2 be primarily used to rescue
potential heart transplantation candidates, whereas desti-
nation therapy should be reserved for only stable patients
as an elective surgery.

Stable inotrope-dependent patient
Inotrope dependence is assessed either clinically by
demonstrating improvement of heart failure symptoms,
vital signs and end-organ function with the use of intra-
venous inotropic agents and/or hemodynamically by
demonstrating improvement of pulmonary artery satur-
ation and/or cardiac output at time of drug infusion. A trial
to withdraw inotrope infusion may be attempted in stable
inotrope-dependent patients (INTERMACS level 3 –
‘stable dependent’) to define true ‘dependence’. If recur-
rence of symptoms or end-organ dysfunction ensues,
however, repeat attempts should be discouraged [12].

Inotrope dependence is associated with less than 50% 6-
months survival and urgent cardiac replacement therapy
should be sought for these patients [14]. Both, heart
transplantation and LVAD implantation have been

Patient selection for LVAD Lietz and Miller 247

Figure 1 Clinical severity of end-stage heart failure defined by
the Interagency Registry for Mechanically Assisted Circulatory
Support (INTERMACS) levels
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The figure illustrates seven INTERMACS levels of clinical severity of end-
stage heart failure with the corresponding survival. The time frame for
consideration of mechanical circulatory support and evidence from
clinical trials of 1-year survival benefit with LVAD implantation is shown
in the table.

INTERMACS:
Interagency
Registry for
Mechanical
Assisted
Circulatory
Support



Herzinsuffizienz – HTX/VAD

u Therapie der fortgeschrittenen/end-stage HI
u Mit LVAD und HTX stehen 2 Therapieansätze zur 

Verfügung, die sich massiv positiv auf die 
Lebensqualität auswirken
u Einsatz als bridge-to-transplant, bridge-to-decision, bridge-to-

candidacy oder als destination therapy möglich

u Voraussetzung für LVAD: weitgehend normale Funktion 
des rechten Ventrikels



HTX: Indikation und KI

u Sie ist indiziert bei 
u LV-Auswurfleistung <25% + 
u NYHA IIIb-IV +
u VO2max <(10-)12ml/kg/min trotz maximal möglicher HI-Therapie

u Eine HTX ist kontraindiziert bei
u Fixierter pulmonaler Hypertonie
u Begleiterkrankungen mit Endorganschäden wie schwere Nephropathie, 

schwerer PAVK u/o ZAVK

u aktiven Infektionen
u Karzinomen

u BMI >35kg/m2

u Floridem Alkohol-/Drogenabusus



HTX-Statistik der ISHLT
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Median survival = 11.1 years;
Median survival conditional on surviving to 1 year = 13.7 
years

N = 132,494

(Transplants: January 1982 – June 2016)

ISHLT-website 2018


