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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
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Volkmar Falk (Germany), José Ramón González-Juanatey (Spain), Veli-Pekka Harjola
(Finland), Ewa A. Jankowska (Poland), Mariell Jessup (USA), Cecilia Linde (Sweden),
Petros Nihoyannopoulos (UK), John T. Parissis (Greece), Burkert Pieske (Germany),
Jillian P. Riley (UK), Giuseppe M. C. Rosano (UK/Italy), Luis M. Ruilope (Spain),
Frank Ruschitzka (Switzerland), Frans H. Rutten (The Netherlands),
Peter van der Meer (The Netherlands)

Document Reviewers: Gerasimos Filippatos (CPG Review Coordinator) (Greece), John J. V. McMurray (CPG Review
Coordinator) (UK), Victor Aboyans (France), Stephan Achenbach (Germany), Stefan Agewall (Norway),
Nawwar Al-Attar (UK), John James Atherton (Australia), Johann Bauersachs (Germany), A. John Camm (UK),
Scipione Carerj (Italy), Claudio Ceconi (Italy), Antonio Coca (Spain), Perry Elliott (UK), Çetin Erol (Turkey),
Justin Ezekowitz (Canada), Covadonga Fernández-Golfı́n (Spain), Donna Fitzsimons (UK), Marco Guazzi (Italy),

* Corresponding authors: Piotr Ponikowski, Department of Heart Diseases, Wroclaw Medical University, Centre for Heart Diseases, Military Hospital, ul. Weigla 5, 50-981 Wroclaw,
Poland, Tel: +48 261 660 279, Tel/Fax: +48 261 660 237, E-mail: piotrponikowski@4wsk.pl.

Adriaan Voors, Cardiology, University of Groningen, University Medical Center Groningen, Hanzeplein 1, PO Box 30.001, 9700 RB Groningen, The Netherlands, Tel: +31 50 3612355,
Fax: +31 50 3614391, E-mail: a.a.voors@umcg.nl.

ESC Committee for Practice Guidelines (CPG) and National Cardiac Societies document reviewers: listed in the Appendix.

ESC entities having participated in the development of this document:

Associations: Acute Cardiovascular Care Association (ACCA), European Association for Cardiovascular Prevention and Rehabilitation (EACPR), European Association of
Cardiovascular Imaging (EACVI), European Heart Rhythm Association (EHRA), Heart Failure Association (HFA).

Councils: Council on Cardiovascular Nursing and Allied Professions, Council for Cardiology Practice, Council on Cardiovascular Primary Care, Council on Hypertension.

Working Groups: Cardiovascular Pharmacotherapy, Cardiovascular Surgery, Myocardial and Pericardial Diseases, Myocardial Function, Pulmonary Circulation and Right Ventricular
Function, Valvular Heart Disease.

The content of these European Society of Cardiology (ESC) Guidelines has been published for personal and educational use only. No commercial use is authorized. No part of the ESC
Guidelines may be translated or reproduced in any form without written permission from the ESC. Permission can be obtained upon submission of a written request to Oxford
University Press, the publisher of the European Heart Journal and the party authorized to handle such permissions on behalf of the ESC (journals.permissions@oup.com).

Disclaimer. The ESC Guidelines represent the views of the ESC and were produced after careful consideration of the scientific and medical knowledge and the evidence available at
the time of their publication. The ESC is not responsible in the event of any contradiction, discrepancy and/or ambiguity between the ESC Guidelines and any other official recom-
mendations or guidelines issued by the relevant public health authorities, in particular in relation to good use of healthcare or therapeutic strategies. Health professionals are encour-
aged to take the ESC Guidelines fully into account when exercising their clinical judgment, as well as in the determination and the implementation of preventive, diagnostic or
therapeutic medical strategies; however, the ESC Guidelines do not override, in any way whatsoever, the individual responsibility of health professionals to make appropriate and
accurate decisions in consideration of each patient’s health condition and in consultation with that patient and, where appropriate and/or necessary, the patient’s caregiver. Nor
do the ESC Guidelines exempt health professionals from taking into full and careful consideration the relevant official updated recommendations or guidelines issued by the competent
public health authorities, in order to manage each patient’s case in light of the scientifically accepted data pursuant to their respective ethical and professional obligations. It is also the
health professional’s responsibility to verify the applicable rules and regulations relating to drugs and medical devices at the time of prescription.

The article has been co-published with permission in European Heart Journal and European Journal of Heart Failure. All rights reserved in respect of European Heart Journal.
& European Society of Cardiology 2016. All rights reserved. For permissions please email: journals.permissions@oup.com.

European Heart Journal (2016) 37, 2129–2200
doi:10.1093/eurheartj/ehw128

 by guest on D
ecem

ber 5, 2016
http://eurheartj.oxfordjournals.org/

D
ow

nloaded from
 

1

ESC GUIDELINES

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure
The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC

Authors/Task Force Members: Piotr Ponikowski* (Chairperson) (Poland),
Adriaan A. Voors* (Co-Chairperson) (The Netherlands), Stefan D. Anker (Germany),
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Two review papers have assessed the role of CPX as a pre-operative
evaluation tool.178,179 Meta-analyses are difficult, due to heterogen-
eity in methodology and outcome measures. There are no ’blinded’
studies and the CPX results may influence the decision on whether
to operateon a patientwith a potentially serious disease and progno-
sis. One of the above papers concludes that paucity of robust data
precludes routine adoption of CPX in risk-stratifying patients under-
going major vascular surgery,178 while the other reports that peak
oxygen consumption—and possibly anaerobic threshold—are
valid predictors of perioperative morbidity and mortality in patients
undergoing non-cardiopulmonary thoraco-abdominal surgery.179

The currentESCGuidelinesonacute and chronic heart failure give a
strong recommendation for the use of optimal tolerateddoses ofACE
inhibitors (orARBs in the caseofACE intolerance), beta-blockers, and
aldosterone antagonists as primary treatment strategies in patients
with HF-REF, to reduce morbidity and mortality.159 Digitalis is a
third-level drug to be considered in patients treated optimally with
recommended drugs.159 All patientswith heart failure, who are sched-
uled for non-cardiac surgery, should be treated optimally according to
these recommendations. Furthermore, HF-REF patients with LVEF
≤35%and leftbundlebranchblockwithQRS≥120 msshouldbeeval-
uated with respect to cardiac resynchronization therapy (CRT) or
CRT-defibrillator (CRT-D) therapybeforemajor surgery.159Diuretics
are recommended in heart failure patients who have signs or symp-
toms of congestion (see section 4.1.7).159

In patients with newly diagnosed severe systolic heart failure, it is
recommended that non-urgent surgery be deferred for at least
three months to allow a new medical therapy and/or intervention
ample time to improveLV function and LV remodelling.164 Rapid pre-
operative initiation of high doses of beta-blockers78 and/or ACEIs,
without adequate time for dose titration, is not recommended.
Patients with heart failure should preferably be euvolemic before
elective surgery, with stable blood pressure and optimal end-organ
perfusion.
Although continuationofACEIs/ARBs until the dayof surgery has

been associated with an increased incidence of hypotension,180 it is
in general recommended that all heart-failure medications, such as
ACE inhibitors, ARBs, and beta-blockers, be continued and that the
patient’s haemodynamic status be carefully monitored and give
appropriate volume replacement when necessary. In patients con-
sidered susceptible to hypotension, transient discontinuation
the day before surgery may be considered. Evening dosage of
ACEIs/ARBs the day before surgery—and not on the morning of
surgery—may be considered in order to avoid hypotension,
whereas beta-blockade should be continued if possible. Heart
failure medications should be re-instituted post-operatively, as
soon as clinical conditions allow. Consider also the possibility of
giving the medications via nasogastric tube or bioequivalent intra-
venous dose. Regarding patients with LV-assist devices, who are
scheduled for non-cardiac surgery, they should be evaluated
pre-operatively by the centre responsible for implantation and
follow-up. Patients with HF-PEF have an increased stiffness of the
left ventricle and are susceptible to pulmonary oedema with
fluid overload. Adequate perioperative monitoring, attention to
volume status, control of afterload, and adequate diuretic treatment
are important considerations for these patients.
Post-operative heart failure may pose diagnostic challenges,

as it often presents atypically and may have a different aetiology

from the non-surgical setting. The evaluation should include physical
examination, ECG, serial biomarker measurements for both
ischaemic myocardial damage and natriuretic peptides, X-ray, and
echocardiography. Special attention should be given to the patient’s
volume status since high-volume infusion is often needed in the
intra-operative and immediate post-operative setting. In the period
after surgery, fluids given during the operation may be mobilized,
causing hypervolaemia and pulmonary congestion. Careful attention
to fluid balance is therefore essential.

Once the aetiology of post-operative heart failure has been diag-
nosed, treatment is similar to the non-surgical setting. Patients who
develop heart failure have a significantly increased risk of hospital re-
admission after surgical procedures, confirming the need for careful
discharge planning and close follow-up, ideally using a multidisciplin-
ary approach.159

Recommendations on heart failure

Recommendations Classa Levelb Ref. c

It is recommended that patients with 
established or suspected heart failure, 
and who are scheduled for non-
cardiac intermediate or high-risk 
surgery, undergo evaluation of LV 
function with transthoracic 
echocardiography and/or assessment 
of natriuretic peptides, unless they 
have recently been assessed for these.

I A
55,165,

167,175,176

It is recommended that patients with 
established heart failure, who are
scheduled for intermediate or high-
risk non-cardiac surgery, be 
therapeutically optimized as 
necessary, using beta-blockers, ACEIs
or ARBs, and mineralocorticoid 
antagonists and diuretics, according to 
ESC Guidelines for heart failure 
treatment.

I A 159

In patients with newly diagnosed heart 
failure, it is recommended that 
intermediate- or high-risk surgery be 
deferred, preferably for at least 3 
months after initiation of heart failure 
therapy, to allow time for therapy up-
titration and possible improvement of 
LV function. 

I C 164

It is recommended that beta blockade
be continued in heart failure patients 
throughout the peri-operative period, 
whereas ACEIs/ARBs may be omitted 
on the morning of surgery, taking into 
consideration the patient’s blood 
pressure. If ACEIs/ARBs are given, it is 
important to carefully monitor the
patient's haemodynamic status and 
give appropriate volume replacement 
when necessary.

I C

Unless there is adequate time for 
dose-titration, initiation of high-dose 
beta-blockade before non-cardiac 
surgery in patients with heart failure is 
not recommended.

III B

ACEI ¼ angiotensin converting enzyme inhibitor; ARB ¼ angiotensin receptor
blocker; ESC ¼ European society of cardiology; LV ¼ left ventricular.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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12.3.4 Management of patients with cardiogenic shock
Cardiogenic shock is defined as hypotension (SBP,90 mmHg) des-
pite adequate filling status with signs of hypoperfusion (Table 12.2).
The pathogenetic scenarios of cardiogenic shock range from low-
output advanced end-stage chronic HF to acute-onset de novo
cardiogenic shock most often caused by STEMI, but also by various
aetiologies other than ACS. A patient in cardiogenic shock should
undergo immediate comprehensive assessment. ECG and echocar-
diography are required immediately in all patients with suspected
cardiogenic shock. In patients with cardiogenic shock complicating
ACS, an immediate coronary angiography is recommended (within
2 h from hospital admission) with an intent to perform coronary
revascularization.114,535 Invasive monitoring with an arterial line
should be also considered.

There is no agreement on the optimal method of haemodynamic
monitoring in assessing and treating patients in cardiogenic shock,
including pulmonary artery catheterization.

Pharmacologic therapy aims to improve organ perfusion by increas-
ing cardiac output and blood pressure. After fluid challenge, pharmaco-
logic management consists of an inotropic agent and a vasopressor as
needed. Treatment is guided by the continuous monitoring of organ
perfusion and haemodynamics. Pulmonary artery catheterization may
be considered. As a vasopressor, norepinephrine is recommended
when mean arterial pressure needs pharmacologic support. Dobuta-
mine is the most commonly used adrenergic inotrope. Levosimendan
may also be used in combination with a vasopressor.582,583 Levosimen-
dan infusion in cardiogenic shock following AMI on top of dobutamine
and norepinephrine improved cardiovascular haemodynamics without
leading to hypotension.582,583 PDE3 inhibitors may be another option,
especially in non-ischaemic patients.561,584

However, rather than combining several inotropes, device therapy has
to be considered when there is an inadequate response. Recently the
IABP-SHOCK II trial showed that the use of an IABP did not improve
outcomes in patients suffering from AMI and cardiogenic shock.585,586

Therefore, routine use of an IABP cannot be recommended.

12.4 Management of evidence-based oral
therapies

Recommendations regarding oral evidence-based
disease-modifying therapies in patients with acute heart
failure

Recommendations 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

In the case of de novo HFrEF, every attempt 
should be made to initiate these therapies after 
haemodynamic stabilization.

I C

AHF ¼ acute heart failure; HFrEF ¼ heart failure with reduced ejection
fraction.
aClass of recommendation.
bLevel of evidence.

Oral disease-modifying HF therapy should be continued on ad-
mission with AHF, except in the presence of haemodynamic in-
stability (symptomatic hypotension, hypoperfusion, bradycardia),
hyperkalaemia or severely impaired renal function. In these cases,
the daily dosage of oral therapy may be reduced or stopped tem-
porarily until the patient is stabilized. In particular, beta-blockers
can be safely continued during AHF presentations except in car-
diogenic shock. A recent meta-analysis demonstrated that discon-
tinuation of beta-blockers in patients hospitalized with AHF was
associated with significantly increased in-hospital mortality, short-
term mortality and the combined endpoint of short-term rehos-
pitalization or mortality.587

Recommendations regarding management of patients with cardiogenic shock

Recommendations Class a Level b Ref c

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 center which has a 24/7 service of cardiac 
catheterization, and a dedicated ICU/CCU with availability of short-term mechanical circulatory support.

I C

In patients with cardiogenic shock complicating ACS an immediate coronary angiography is recommended (within 2 hours 
from hospital admission) with an intent to perform coronary revascularization.

I C

Continous ECG and blood pressure monitoring are recommended. I C

Invasive monitoring with an arterial line is recommended. I C

I C

Intravenous inotropic agents (dobutamine) may be considered to increase cardiac output. IIb C

Vasopressors (norepinephrine preferable over dopamine) may be considered if there is a need to maintain SBP in the 
presence of persistent hypoperfusion.

IIb B 558

IABP is not routinely recommended in cardiogenic shock. III B 585, 586

Short-term mechanical circulatory support may be considered in refractory cardiogenic shock depending on patient age, 
comorbidities and neurological function.

IIb C

ACS ¼ acute coronary syndrome; CCU ¼ coronary care unit; ECG ¼ electrocardiogram; IABP ¼ intra-aortic balloon pump; ICU ¼ intensive care unit; SBP ¼ systolic blood
pressure.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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12.3.4 Management of patients with cardiogenic shock
Cardiogenic shock is defined as hypotension (SBP,90 mmHg) des-
pite adequate filling status with signs of hypoperfusion (Table 12.2).
The pathogenetic scenarios of cardiogenic shock range from low-
output advanced end-stage chronic HF to acute-onset de novo
cardiogenic shock most often caused by STEMI, but also by various
aetiologies other than ACS. A patient in cardiogenic shock should
undergo immediate comprehensive assessment. ECG and echocar-
diography are required immediately in all patients with suspected
cardiogenic shock. In patients with cardiogenic shock complicating
ACS, an immediate coronary angiography is recommended (within
2 h from hospital admission) with an intent to perform coronary
revascularization.114,535 Invasive monitoring with an arterial line
should be also considered.

There is no agreement on the optimal method of haemodynamic
monitoring in assessing and treating patients in cardiogenic shock,
including pulmonary artery catheterization.

Pharmacologic therapy aims to improve organ perfusion by increas-
ing cardiac output and blood pressure. After fluid challenge, pharmaco-
logic management consists of an inotropic agent and a vasopressor as
needed. Treatment is guided by the continuous monitoring of organ
perfusion and haemodynamics. Pulmonary artery catheterization may
be considered. As a vasopressor, norepinephrine is recommended
when mean arterial pressure needs pharmacologic support. Dobuta-
mine is the most commonly used adrenergic inotrope. Levosimendan
may also be used in combination with a vasopressor.582,583 Levosimen-
dan infusion in cardiogenic shock following AMI on top of dobutamine
and norepinephrine improved cardiovascular haemodynamics without
leading to hypotension.582,583 PDE3 inhibitors may be another option,
especially in non-ischaemic patients.561,584

However, rather than combining several inotropes, device therapy has
to be considered when there is an inadequate response. Recently the
IABP-SHOCK II trial showed that the use of an IABP did not improve
outcomes in patients suffering from AMI and cardiogenic shock.585,586

Therefore, routine use of an IABP cannot be recommended.

12.4 Management of evidence-based oral
therapies

Recommendations regarding oral evidence-based
disease-modifying therapies in patients with acute heart
failure

Recommendations 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

In the case of de novo HFrEF, every attempt 
should be made to initiate these therapies after 
haemodynamic stabilization.

I C

AHF ¼ acute heart failure; HFrEF ¼ heart failure with reduced ejection
fraction.
aClass of recommendation.
bLevel of evidence.

Oral disease-modifying HF therapy should be continued on ad-
mission with AHF, except in the presence of haemodynamic in-
stability (symptomatic hypotension, hypoperfusion, bradycardia),
hyperkalaemia or severely impaired renal function. In these cases,
the daily dosage of oral therapy may be reduced or stopped tem-
porarily until the patient is stabilized. In particular, beta-blockers
can be safely continued during AHF presentations except in car-
diogenic shock. A recent meta-analysis demonstrated that discon-
tinuation of beta-blockers in patients hospitalized with AHF was
associated with significantly increased in-hospital mortality, short-
term mortality and the combined endpoint of short-term rehos-
pitalization or mortality.587

Recommendations regarding management of patients with cardiogenic shock

Recommendations Class a Level b Ref c

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 center which has a 24/7 service of cardiac 
catheterization, and a dedicated ICU/CCU with availability of short-term mechanical circulatory support.

I C

In patients with cardiogenic shock complicating ACS an immediate coronary angiography is recommended (within 2 hours 
from hospital admission) with an intent to perform coronary revascularization.

I C

Continous ECG and blood pressure monitoring are recommended. I C

Invasive monitoring with an arterial line is recommended. I C

I C

Intravenous inotropic agents (dobutamine) may be considered to increase cardiac output. IIb C

Vasopressors (norepinephrine preferable over dopamine) may be considered if there is a need to maintain SBP in the 
presence of persistent hypoperfusion.

IIb B 558

IABP is not routinely recommended in cardiogenic shock. III B 585, 586

Short-term mechanical circulatory support may be considered in refractory cardiogenic shock depending on patient age, 
comorbidities and neurological function.

IIb C

ACS ¼ acute coronary syndrome; CCU ¼ coronary care unit; ECG ¼ electrocardiogram; IABP ¼ intra-aortic balloon pump; ICU ¼ intensive care unit; SBP ¼ systolic blood
pressure.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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DOBUTAMIN: ETABLIERT, ABER MIT  
ZAHLREICHEN SCHWÄCHEN ASSOZIIERT

„... liefern randomisierte Studien und Beobachtungsstudien  
deutliche Hinweise dafür, dass die Gabe von ß-Sympathomimetika, 
wie Dobutamin, bei einer akut dekompensierten  
Herzinsuffizienz zu einer Mortalitätssteigerung führt.“1

„Besonders bei Patienten mit vorbestehender Herzerkrankung 
und/oder Myokardischämie besteht ein besonders hohes Risiko  
unerwünschter Wirkungen der Katecholamine.“1

„In a patient under beta blocker treatment requiring  
preoperative inotropic therapy, which drug would you suggest? 
All the respondents (24/24) favour levosimendan.  
Phosphodiesterase inhibitors were suggested by 4/24, while  
dobutamine and dopamine were not supported at all.“2Physiologische Bedeutung

.

» Dobutamin bindet im 
Gegensatz zu Noradrenalin und 
Adrenalin nicht an α-Rezeptoren

.

Katecholamine: Pro und Kontra
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In cardiac surgery, postoperative low cardiac output has been shown to correlate with increased rates of organ
failure and mortality. Catecholamines have been the standard therapy for many years, although they carry
substantial risk for adverse cardiac and systemic effects, and have been reported to be associated with increased
mortality. On the other hand, the calcium sensitiser and potassium channel opener levosimendan has been
shown to improve cardiac function with no imbalance in oxygen consumption, and to have protective effects
in other organs. Numerous clinical trials have indicated favourable cardiac and non-cardiac effects of preopera-
tive and perioperative administration of levosimendan. A panel of 27 experts from 18 countries has now
reviewed the literature on the use of levosimendan in on-pump and off-pump coronary artery bypass grafting
and in heart valve surgery. This panel discussed the published evidence in these various settings, and agreed to
vote on a set of questions related to the cardioprotective effects of levosimendan when administered preopera-
tively, with the purpose of reaching a consensus on which patients could benefit from the preoperative use of
levosimendan and in which kind of procedures, and at which doses and timing should levosimendan be admin-
istered. Here, we present a systematic review of the literature to report on the completed and ongoing studies on
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EASE THE CHALLENGE OF TREATING THE FAILING HEART

POTENZIELLE NACHTEILE DER 
DOBUTAMIN-THERAPIE

4/51. Janssens U. Med Klin Intensivmed Notfmed. 2012;107:63-65, 2. Riessen R et al. Med Klin Intensivmed Notfmed. 2016;111:37-46,  
3. Pollesello P et al. Int J Cardiol. 2016; 203:543-548, 4. Tacon CL et al. Intensive Care Med. 2012;38:359-367 (Abb. adaptiert)

   Events

Study OR (95% CI) Dobutamine Control % Weight

Leier 1982 1.54 (0.12, 19.47) 2/15 1/11 2.58

Dies 1986 2.27 (0.75, 6.89) 13/31 7/29 10.83

Eriemeier 1992 1.00 (0.05, 1.57) 1/10 1/10 2.32

Ellis 1998 1.12 (0.06, 21.09) 9/10 8/9 2.17

Sindone 1998 0.14 (0.02, 1.06) 2/26 3/8 10.92

Oliva 1999 1.90 (0.38, 9.44) 5/19 3/19 5.70

Nieminen 2000 5.62 (0.22, 144.46) 1/20 0/36 0.87

CASINO 2004 1.84 (1.02, 3.32) 42/100 28/99 42.10

Nanas 2004 0.35 (0.07, 1.76) 9/16 11/14 13.24

Adamopoulos 2006 1.32 (0.31, 5.71) 5/23 4/23 8.07

Bader 2010 3.35 (0.13, 84.53) 1/43 0/47 1.19

Liang 1864 – 0/8 0/7 0.00

Wimmer 1999 – 0/10 0/10 0.00

Overall
12=4.5%, p=0.401 1.47 (0.98, 2.21) 90/331 66/322 100.00

Höheres Letalitätsrisiko unter Dobutamin bei schwerer Herzinsuffizienz 4

 Verschlechterung  
 einer  
 Myokardischämie1

 Tachykardien/ 
 Arrhythmien2

 Diastolische  
 Dysfunktion3

 Myokardnekrosen2

0.01
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0.1 10 1000.5 21
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LEVOSIMENDAN: BEI ß-BLOCKADE 
OHNE WIRKSAMKEITSVERLUST

1. Follath F et al. Lancet. 2002;360:196-202 (Abb. adaptiert)
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Effekte nach 24-stündiger Infusion von Levosimendan 
bzw. Dobutamin auf das Herzzeitvolumen (CO) und den 
pulmonalkapillären Verschlussdruck (PCWP) bei Patienten 
mit und ohne ß-Blockade (LIDO-Studie).1



EASE THE CHALLENGE OF TREATING THE FAILING HEART

LEVOSIMENDAN UND DOBUTAMIN 
IM VERGLEICH1,2,3

6/71. Gustafsson F et al. Eur Heart J Suppl. 2017;19 (Suppl C):C2-C7 (Abb. adaptiert), 2. Farmakis D et al. Int J Cardiol. 2019;297:83-90, 
3. Lannemyr L et al. J Am Heart Assoc Actions. 2018;7(16): e008455

Calcium-Sensitizer
(Levosimendan)

ß-Adrenozeptor-Agonist  
(Dobutamin)

Anstieg des intrazellulären Ca++ nein ja

Erhöhter O2-Verbrauch nein ja

Wirkabschwächung durch ß-Blocker nein ja

Tachyphylaxie nein ja

Unerwünschte Effekte Hypotonie, Kopfschmerz Tachykardie, Arrhythmie

Pulmonale Vasodilatation  /0

Glomeruläre Filtrationsrate 0
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Denn SIMDAX®

SIMDAX® – ZEITGEWINN, WENN’S DRAUF ANKOMMT

 sorgt für eine schonende hämodynamische Stabilisierung,  
ohne den O2-Verbrauch zu erhöhen1,2

 verbessert die Symptomatik1,2

 erzielt lang anhaltende Effekte1,2
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