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Hospitalisationsrate der CHF
(United States: 1979–2009)

Roger VL et al. Circulation 2012

for heart failurefor coronary heart disease
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Kardiorenal

Digitalis und  

Diuretika

-> Nierenperfusion

Hämodynamik

Vasodilatatoren

pos. inotrope Substanzen 

- > Wandstress-

reduktion

Neurohormonal
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1940s 1960s 1970s 1990

Pepper, Arch Intern Med 1999.

Entwicklung der Herzinsuffizienz Modelle



4Prof. C. Tschöpe; Charite, Kardiologie Berlin

Stadiengerechte Basistherapie 2012

NYHA I NYHA II NYHA III NYHA IV

Beta-Blocker

Diuretika

ACE – Hemmer (AT1 Blocker) 

Digitalis

Aldosteronantagonismus

Defi/CRT

Ivabradin
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16%
(4.5% ARR; mean 

follow up of 41.4 

months)

SOLVD-T1,2

34%
(5.5% ARR; 

mean follow up 

of 1.3 years)
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30%
(11.0% ARR; 

mean follow up 

of 24 months)

RALES4

17%
(3.0% ARR; 

median follow-up 

of 33.7 months)

CHARM-

Alternative5

ACEI* β-blocker* MRA* ARB*

1. McMurray et al. Eur Heart J 2012;33:1787–847; 2. SOLVD Investigators. N Engl J Med 1991;325:293–302; 

3. CIBIS-II Investigators. Lancet 1999;353:9–13; 4. Pitt et al. N Engl J Med 1999;341:709-17;–50; 

5. Granger et al. Lancet 2003;362:772–6; 6. Go et al. Circulation 2014;129:e28-e292; 

7. Yancy et al. Circulation 2013;128:e240–327; 8. Levy et al. N Engl J Med 2002;347:1397–402

 However, significant mortality remains: ~50% of patients die within 5 years of diagnosis6–8

Iva

19%

Shift

Weiterhin bestehende hohe Mortalität bei der 
Herzinsuffizienz
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Recommendations for cardiac imaging in patients with suspected 
or established heart failure

HFrEF

HFmrEF

HfpEF
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Definition of heart failure with preserved (HFpEF), mid-
range (HFmrEF) & reduced ejection fraction (HFrEF)
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Recommendations for treatment of patients with 
HF  with preserved ejection fraction and heart failurewith mid-range 
ejection fraction
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Recommendations for diagnostic tests in patients with 
heart failure

Eisenkapazität
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II a - Indikation

Eisendefizienz

CONFIRM-HF
Effekt von iv Eisengaben

Ponikowski et al EHF 2015



12Prof. C. Tschöpe; Charite, Kardiologie BerlinGregory Lewis, presented at AHA Scientific Sessions 2016



13Prof. C. Tschöpe; Charite, Kardiologie BerlinGregory Lewis, presented at AHA Scientific Sessions 2016



14Prof. C. Tschöpe; Charite, Kardiologie BerlinGregory Lewis, presented at AHA Scientific Sessions 2016



15Prof. C. Tschöpe; Charite, Kardiologie BerlinGregory Lewis, presented at AHA Scientific Sessions 2016



16Prof. C. Tschöpe; Charite, Kardiologie Berlin

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

1. Metformin

2. Metformin plus Empagliflozin

Ziel Hba1c  bei DM und HF 

> 7%
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Glucose

SGLT-1

SGLT-2

~10%

~90%

In gesunden Individuen filtern die Glomeruli 
ca. 180 g Glucose pro Tag

Fast die gesamte gefilterte Glucose wird im 

proximalen Tubulus durch die sodium glucose co-transporter 

SGLT-2 und SGLT-1 re-absorbiert, 

wobei SGLT-2 für ca. 90% in dem S1+S2 Segment, 

und SGLT-1 für ca. 10% in dem S3 Segment zuständig ist 

SGLT-2 Hemmer - Renale Glucose 
Re-Absorption wird blockiert
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3.7% vs 5.9%

38% relative risk reduction

Cardiovascular Death
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2.7% vs 4.1%

35% relative risk reduction

Hospitalization for Heart Failure
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Medikamentöse Therapie bei HFrEF
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Medikamentöse Therapie bei HFrEF
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Metaanalyse: Ruheherzfrequenz als Risikofaktor für Auftreten von 

Herzinsuffizienz; n = 7.073 (1.181 x Inzidenz Herzinsuffizienz) 

Nicht-linearer Zusammenhang zwischen Ruheherzfrequenz 

und Auftreten von Herzinsuffizienz

Kahn et al., J Am Heart Assoc. 2015;4:e001364
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Therapeutic algorithm for a patient with symptomatic HF with reduced ejection 

fraction. (cont..)
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The Do`s and Don`ts of CRT

Ruschitzka HFA 2016

mod. Cleland EHJ 2013

NO Yes
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Gaps in evidence

Defi in DCM

II A (ESC)

IB (USA)
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DANISH
DANish study to assess the efficacy of Implantable cardioverter defibrillator in patients 

with nonischemic Systolic Heart failure on mortality

Koeber L | Hot Line Heart Failure and Innovative Approaches

Koeber L et al, NEJM 2016 August 28, DOI: 10.1056/NEJMoa1608029, 
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DANISH
Results – primary and secondary outcome 

Koeber L | Hot Line Heart Failure and Innovative Approaches

Primary outcome

All-cause mortality
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Secondary outcome

Sudden cardiac death
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DANISH
Results – all-cause mortality by age

Koeber L | Hot Line Heart Failure and Innovative Approaches
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Therapeutic algorithm for a patient with symptomatic HF with reduced ejection 

fraction. (cont..)
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2016 ESC Guideline - Sacubitril/valsartan

ACC, American College of Cardiology; AHA, American Heart Association; ACEI, angiotensin-converting-

enzyme inhibitor; ARB, angiotensin II receptor blocker, ARNI, angiotensin receptor neprilysin inhibitor; CV, 

cardiovascular; ESC, European Society of Cardiology; HF, heart failure; HFSA, Heart Failure Society of 

America; HFrEF, HF with reduced ejection fraction; NYHA, New York Heart Association

Ponikowski et al. Eur Heart J. 21 May 2016. doi:10.1093/eurheartj/ehw128

Yancy et al. J Am Coll Cardiol. Published 21 May 2016. doi:10.1016/j.jacc.2016.05.011;

• ESC-HF guidelines provide strong Class I recommendation for sacubitril/valsartan

• Endorsement showing in section 7.3.2 of 2016 Guidelines, discussed in light of PARADIGM-HF

Pharmacological treatments indicated in patients with symptomatic (NYHA Class II-IV) HFrEF

Recommendations Class Level

An ACEi 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 an ACEi, 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 ACEi and a beta-blocker, to reduce the risk of HF hospitalization 

and death
I A

Sacubitril/valsartan is recommended as a replacement for an ACEi to further 

reduce the risk of HF hospitalization and death in ambulatory patients with HFrEF 

who remain symptomatic despite optimal treatment with an ACEi, a beta-blocker and 

an MRA*

I B

*Patient should have elevated natriuretic peptides (plasma BNP ≥150 pg/mL or plasma NT-proBNP ≥600 pg/mL, or if HF

hospitalization within the last 12 months, plasma BNP ≥100 pg/mL or plasma NT-proBNP ≥400 pg/mL) and able to tolerate enalapril

10 mg b.i.d.

Therapeutic algorithm for a patient with 
symptomatic HF with reduced ejection fraction.
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Therapeutic algorithm for a patient with 

symptomatic HF with reduced ejection fraction.

Yancy et al JACC 2016
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LCZ696 ist der erste

Angiotensin Rezeptor Neprilysin Inhibitor (ARNI)

 LCZ696 is a salt complex that comprises

the two active moieties:2,3

– sacubitril (AHU377) – a pro-drug; further 

metabolized to the neprilysin inhibitor 

LBQ657, and

– valsartan – an AT1 receptor blocker

in a 1:1 molar ratio

1. Bloch, Basile. J Clin Hypertens 2010;12:809–12; 2. Gu et al. J Clin Pharmacol 

2010;50:401–14; 3. Langenickel & Dole. Drug Discov Today: Ther Strateg 2012;9:e131–9

3D LCZ696 structure2
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LCZ696 verstärkt die vorteilhaften Effekte des NP 
Systems und hemmt gleichzeitig nachteilige Effekte des 

RAAS

Levin et al. N Engl J Med 1998; Gardner et al. Hypertension 2007; Molkentin. J Clin Invest 2003; 
Nishikimi et al. Cardiovasc Res 2006 8; Guo et al. Cell Res 2001; von Lueder et al. Circ Heart Fail 2013;  

Yin et al. Int J Biochem Cell 2003; Mehta and Griendling. Am J Physiol Cell Physiol 2007;

AT1 Rezeptor
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A multicenter, randomized, double-blind, parallel-group, active-controlled study to 
evaluate the efficacy and safety of LCZ696 compared with enalapril on morbidity 
and mortality in patients with chronic HF and reduced ejection fraction

PARADIGM-HF Study 
Prospective comparison of ARNI with ACEI to Determine 
Impact on Global Mortality and morbidity in Heart Failure

August 2014/GMCC_NP4 request 275741/expiry August 2015
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McMurray et al. N Engl J Med 2014;371(11):993-1004.

Hazard Ratio = 0,80 [95% CI: 0,73 - 0,87)

p<0,001 [p=0,0000002]

Absolute Risikoreduktion: 4,7%, NNT=21

Tage seit der Randomisierung
Anz. mit Risiko

Sacubitril-Vals. 4.187 3.922 3.663 3.018 2.257 1.544 896 249

Enalapril 4.212 3.883 3.579 2.922 2.123 1.488 853 236
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Primärer Endpunkt: CV-bedingter Tod oder 

erste Hospitalisierung wg. Herzinsuffizienz 

http://www.nejm.org/doi/full/10.1056/NEJMoa1409077#t=abstract
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Lebenverlängerung: 1.5-2 Jahre
Claggett et al., NEJM 2015; 373: 2289
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Desai et al. Eur Heart J 2015;36(30):1990-7

Enalapril

Sacubitril/Valsartan (LCZ696)

Hazard Ratio = 0,79 (95% CI: 0,64–0,98)

p=0,034
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Tage seit der Randomisierung
Anz. mit Risiko

Sacubitril/Vals. 4.187 3.891 2.478 1.005

Enalapril 4.212 3.860 2.410 994

CI=confidence interval

„Mode of Death“ -

Herzinsuffizienzverschlechterung  
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Desai et al. Eur Heart J 2015;36(30):1990-7;

Data on file. Clinical Study Protocol CLCZ696B2314 

Anz. mit Risiko

Sacubitril/Vals. 4.187 3.891 2.478 1.005

Enalapril 4.212 3.860 2.410                          994

Hazard ratio = 0,80                       

(95% CI: 0,68–0,94) p=0,008
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Treatment with beta-blocker, MRA 

and sacubitril/valsartan reduces

the risk of sudden death and is 

recommended for patients with

HFrEF and ventricular

arrhythmias (as for other 

patients).

VT and CHF
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Pardeep S. Jhund et al. Eur Heart J 2015;36:2576-2584

Proportion of patients with a five-point or greater fall (deterioration) in Kansas City 

Cardiomyopathy Questionnaire at 8 months by age category and treatment.
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Systolischer Blutdruck vor und nach Randomisierung

McMurray, et al. N Engl J Med 2014; ePub ahead of print: DOI: 10.1056/NEJMoa1409077.

(Supplementary appendix)

 Compared with the randomization 

level, the mean SBP at 8 months was 

3.2 ± 0.4 mmHg lower in the LCZ696 

group than in the enalapril group 

(p<0.001)

 When modeled as a time-dependent 

covariate, the difference in BP was not 

a determinant of the incremental 

benefits of LCZ696
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Mean difference (LCZ696–enalapril):

–2.70 (–3.07, –2.34) (mmHg)

p-value: <0.001
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Umsetzung

McMurray, et al. N Engl J Med 2014; ePub ahead of print: DOI: 10.1056/NEJMoa1409077.

Mögliches Problem?

Zunahme von M. Alzheimer

-> Neurologische Gesellschaft warnt
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β Amyloid Metabolism

Aβ

Aβ Plaqueformation

Tissue

Aggregation

Plasma/CSF

Transport via LRP, ApoE, 

ApoJ and α2-Makroglobulinx

Fragments

Encymatic degradation via 

ennymes ( > 20)

 Neprilysin

 Insulin-degrading enzyme (IDE)

 Endothelin-converting enzyme (ECE)

 Angiotensin-converting enzyme 

(ACE)

 Plasmin,

tissue plasminogen activator (tPA) u. 

urokinase-type plasminogen activator 

(uPA)

Aβ=Amyloid-β; ApoE=Apolipoprotein E; ApoJ=Apolipoprotein J; CSF=Cerebrospinal 

fluid; LRP=Low density lipoprotein receptor-related protein.

Wang et al. J Biomed Biotechnol 2006;58406
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PARADIGM-HF: LCZ696 was not associated with an 

increase in dementia-related AEs (narrow SMQs) compared 

with enalapril

AE=adverse event; CI=confidence interval; 

PARADIGM-HF=Prospective comparison of ARNI with ACEI to 

Determine Impact on Global Mortality and morbidity in Heart Failure; 

SMQ=standardized MedRA query
Cannon et al. Eur J Heart Fail 2015;17(Suppl 1):49–50 

(Abstract P242 and poster)

Dementia-related AE

LCZ696

n=4,203

Enalapril

n=4,229

Hazard ratio

(95% CI)

Narrow search terms for SMQ dementia

Total, n (%) 12 (0.29) 15 (0.35) 0.79 (0.37–1.70)

Dementia 6 (0.14) 10 (0.24)

Dementia Alzheimer’s type 2 (0.05) 2 (0.05)

Vascular dementia 2 (0.05) 1 (0.02)

Hippocampal sclerosis 1 (0.02) 0 (0.00)

Presenile dementia 1 (0.02) 0 (0.00)

Senile dementia 0 (0.00) 2 (0.05)
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Stadiengerechte Basistherapie 2017

NYHA I NYHA II NYHA III NYHA IV

Beta-Blocker

Diuretika

ACE – Hemmer (AT1 Blocker)  

Aldosteronantagonismus* *EF < 35%

Sympt.

Therapie

Spezif.

Therapie

Basis

Therapie
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Stadiengerechte Basistherapie 2017

NYHA I NYHA II NYHA III NYHA IV

Beta-Blocker

Diuretika

ACE – Hemmer (AT1 Blocker)  

(Digitalis)

Aldosteronantagonismus*

Defi*/CRT*

Ivabradin 

LCZ statt ACEI (ARB) 

*EF < 35%

EF < 35 bzw.

LSB > 150 ms

Sympt.

Therapie

Spezif.

Therapie

Basis

Therapie

Fortge-

schrittene

Therapie

bei Be-

schwerden

EF < 35 bzw.

SR > 70bpm

EF < 35 bzw.
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Zusammenfassung 

• Prognose der CHF ist sehr schlecht

• Standard Therapie: ACE-I/ARBs, BBs, MRA, IVA und 

Devices; Prognose weiterhin schlecht

• CRT: 1a Indikation bei LSB /QRS > 150ms

Sacubitril/Valsartan: 1b Indikation, EF < 35% und 

Symptomatik (NYHA II !) trotz

Standardtherapie nach Absetzten von ACEI/ARB


