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Inotropika 

Zvyšují 

kontraktilitu 

Dobutamine 

Milrinone 

Vazodilatace 

Snižují předtížední 

i dotížení 

Nitroglycerin 

Nitroprusside 

Nesiritide 

IV Diuretika 

Kličková diuretika 

Snižují objem  

Předtížení 

McBride BF, et al. Pharmacotherapy. 2003;23:997-1020. 

Současná léčba ASS 



Vazodilace 

NPR-A 

BNP 

GTP 
cGMP 

Recombinantní lidský B-typ natriuretický peptide (BNP) 

Diureza Natriureza 

NO 

Kuhn M. Circ Res. 2003;93:700-709. 

Nesiritide Mechanismus účinku 



Sackner-Bernstein JD, et al. JAMA. 2005;293:1900-1905. 
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Nesiritide 

(n = 485) 

Control 

(n = 377) 

Unadjusted: hazard ratio 1.86 (95% CI, 1.02-3.41), P=0.04 

Adjusted for study: hazard ratio 1.80 (95% CI 0.98-3.31), P=0.057 

Meta-Analysis of 3 Nesiritide Trials* 

*NSGET, VMAC, and PROACTION trials 

Effect of Nesiritide on Mortality 



Natrecor [package insert]. Fremont, Calif: Scios Inc; 2005. 

0,01 0,1 1 10 100

704.311 (Dose-Ranging) 

704.325 (NSGET) 

704.326 (NSGCT) 

704.329 (PRECEDENT) 

704.339 (VMAC) 

704.341 (PROACTION) 

704.348 (FUSION-1) 

Pooled 6 Studies (All Except 348) 

Pooled 7 Studies 

2/74 (2.7%) 

5/85 (5.9%) 

14/203 (6.9%) 

6/163 (3.7%) 

22/273 (8.1%) 

5/120 (4.2%) 

2/141 (1.4%) 

54/918 (5.9%) 

56/1059 (5.3%) 

2/29 (7.5%) 

2/42 (4.8%) 

5/102 (4.9%) 

5/83 (6.1%) 

11/216 (5.1%) 

1/117 (0.9%) 

2/69 (2.9%) 

26/589 (4.4%) 

28/658 (4.3%) 

Nesiritide 

N (%) 

Control 

N (%) 

Hazard Ratio (95% Confidence Interval) 

2 5 

Efekt of Nesiritidu na  
30 denní mortalitu 



Natrecor [package insert]. Fremont, Calif: Scios Inc; 2005. 

0,01 0,1 1 10 100

704.325 (NSGET) 

704.326 (NSGCT) 

704.329 (PRECEDENT) 

704.339 (VMAC) 

8/42 (19.3%) 

24/102 (23.5%) 

18/83 (22.2%) 

44/216 (20.8%) 

94/443 (21.5%) 

Nesiritide 

N (%) 

Control 

N (%) 

Hazard Ratio (95% Confidence Interval) 

704.348 (FUSION-1) 

Pooled 4 Studies 

(All Except 348) 

9/69 (13.5%) 

19/85 (23.1%) 

42/203 (20.8%) 

26/163 (16.3%) 

67/273 (25.1%) 

154/724 (21.7%) 

13/141 (9.4%) 

Efect of Nesiritidu na  
180 denní mortalitu 



Enrollment 

North America = 45% 

214 sites 

Latin America = 9% 

39 sites 

 

Asia-Pacific = 25% 

62 sites 

 

Central Europe = 14% 

48 sites 

 

Western Europe = 7% 

35 sites 

 

 

7141 patients  

30 Countries & 398 Sites 

>800 Investigators and Study Coordinators 



Co-Primary outcome: 30-day all-cause 
mortality or HF rehospitalization 
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Hazard Ratio 0.93 (95% CI: 0.8,1.08)  
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ATP 
cAMP 

AMP 

PKA 

Ca2+ Dobutamine 

b1-Adrenergic 

Receptor 

Gs 

Adenylyl Cyclase 

PDE III 

Ca2+ 

Channel 

Bers DM. Nature. 2002;415:198-205. 

Movsesian MA. J Card Fail. 2003;9:475-480. 

McBride BF, et al. Pharmacotherapy. 2003;23:997-1020. 

Ca2+ 

kontrakce 

Dobutamine mechanismus účinku 
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Follow-Up, year 

No Dobutamine 
(n = 391) 

 

Dobutamine 
(n = 80) 

 

P=0.0001* 

*For NYHA III-IV patients. 

O’Connor CM, et al. Am Heart J. 1999;138:78-86. 

FIRST Trial: Adjusted Survival 

Effect of Dobutamine on Survival 
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AMP 
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Milrinone 

Gs 
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Ca2+ 

Channel 
Adenylyl Cyclase Ca2+ 

Kontrakce 

b1-Adrenergic 

Receptor 

Bers DM. Nature. 2002;415:198-205. 

Movsesian MA. J Card Fail. 2003;9:475-480. 

McBride BF, et al. Pharmacotherapy. 2003;23:997-1020. 

Milrinone mechanismus účinku 



OPTIME-CHF Trial: Sub-Group Survival 
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Felker GM, et al. J Am Coll Cardiol. 2003;41:997-1003. 

Cuffe MS, et al. JAMA. 2002;287:1541-1547. 

Effect of Milrinone on Survival 
Kaplan-Meier Survival Curves to 60 Days by Heart 
Failure Etiology and Treatment Assignment 



Levosimendan 
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Loading Dose 

Informed 

Consent 

Moiseyev VS, et al. Eur Heart J. 2002;23:1422-1432. 

504 patients 

With Post-MI 

Left Ventricular 

Failure 

Total infusion 

time: 6 hours 

RUSSLAN Study Design 
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RUSSLAN All-Cause Mortality 



1 h 

Dyspnea at Rest  

  Despite IV Diuretics 

Hospitalized for  

  Worsening HF 

EF < 35% 

12 mcg/kg over 10 

minutes 

0.1 mcg/kg/min for 50 minutes 

0.2 mcg/kg/min for 23 hours 

24 h 6 h 5 days 

0.1 mcg/kg/min 

0.2 mcg/kg/min Placebo/SOC*     (n = 300+) 

Levosimendan/SOC*    (n = 300+) 

Primary 

Assessments 

600 patients 

*SOC indicates standard of care. 
Infusion Stopped 

Abruptly 

REVIVE II Study Design 



       Days Following Randomization 

   5 14  31   90 

REVIVE II 

Placebo  1  5  12    35 

Levosimendan 5 14  20    45 

REVIVE I 

Placebo  0  1   4     5 

Levosimendan 0  1   1     4 

REVIVE I + II 

Placebo  1  6 16     40 

Levosimendan 5 15 21      49 

Effect of Levosimendan on Mortality 



Acute Heart Failure 

Requiring Inotropic 

Support  

12 mcg/kg 

over 10 min 

0.1 mcg/kg/min (for 50 min) 

0.2 mcg/kg/min (for 23 hours) 

 

Infusion 

Stopped 

Abruptly  

24 h 

5 mcg/kg/min 

Can Titrate to 

Maximum of 

40 mcg/kg/min 

Levosimendan 

Dobutamine 

1338 Patients 

~330 Events 

≥24 h 

180 Days 

180 Days 

SURVIVE Study Design 
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Mortality: 27% 



Co je zkoušeno v roce 
2016 ??? 

Omecantiv mecarbil 

Ularitide 

Serelaxin 
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Howomecamtiv mecarbil work? 

The actin-myosin cycle 

Omecamtiv mecarbil increases the number of independent force 

generators (myosin heads) interacting with the actin filament 

“More hands pulling on the rope” 

OM increases the 

transition rate from weak 

to strong binding states 

Malik FI, et al.  Science 2011 
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Omecamtiv mecarbil 
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Month 6 

* Randomisation within 24 hours of initial IV diuretic (Amendment 2) 

Randomised, double-blind, placebo-controlled,  
sequential cohort study 
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Study drug administration 

1⁰ EP dyspnoea response 

PK sampling 
 all subjects 
              PK/PD sub-study          

Echo (PK/PD sub-study) 

Maintenance 
Dose 

96 

Cardiac troponin/CK-MB 



Primary Efficacy Endpoint: 
Dyspnoea Response (Likert Scale) 

Pooled Placebo 

Response Rate 
Ratio* 

1.03 1.15 1.23 

95% CI (0.79, 1.35) (0.90, 1.47) (0.97, 1.55) 

*Ratio of response rate to Pooled Placebo 
p-value of a CMH test among all 3 Placebo arms = 0.32 

Overall p-value = 0.33 
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Ularitide 
Souhrn farmakologických účinků Ularitidu 

Hemodynamické (vasodilatace) 
•  venozní 
•  arteriální 

Neurohumorální 
   renin 

    angiotensin  
aldosterone 
endothelin  

diuréza 
natriuréza 

Renální 
 

 

Thr 

Ala 
Pro 

Arg Ser 
Leu 

Arg 

Arg 

Tyr 

Arg 

Phe 
Ser 

Asn 
Cys 

Gly 

Leu 
Gly Ser Gin 

Ala 

Gly 

IIe 

Arg 

Asp 
Met 

Arg Gly 
Gly 

Phe 

Cys 

Ser 
Ser 

S 
S 

NH2  

Bronchodilatace 
•Tracheální hladké  
svaly - relaxace 

Flüge T, Regul.Pept. 1995;59:357-70. 

Carstens JT, Clin Sci. 1997;92:397-407 

Bestle, MH, Am J Physiol, 1999, R684-R695 

Carstens JT, Clin Sci. 1997;92:397-407 

Bestle, MH, Am J Physiol, 1999, R684-R695 

Meyer M, Am J Physiol,1996;271(40);F489-497  

Carstens JT, Clin Sci. 1997;92:397-407 

Bestle, MH, Am J Physiol, 1999, R684-R695 



Safety and efficacy of an Intravenous placebo controlled  

Randomised Infusion of Ularitide in a prospective  

double-blind Study in patients with symptomatic, 

decompensated chronic heart failure (Phase IIb)  

SIRIUS II 

Confidential 27 

Mitrovic V, et al. Eur Heart J 2006; (23):2823-32 



Mitrovic V, et al. Eur Heart J 2006; (23):2823-32 

Total 
N = 221  

Placebo 
n = 53 

7.5 ng/kg/min 
n = 60 

15 ng/kg/min 
n = 53 

30 ng/kg/min 
n = 55 

Confidential 28 

SIRIUS II – Study design 

• Randomised, placebo controlled, double-blind, study with 3 active dosing 
and 1 placebo group 

• Infusion of Ularitide 7.5, 15, and 30 ng/kg body weight/min, or placebo over  
24 hours 

• Patients with decompensated heart failure requiring hospitalisation as well 
as right heart catheterisation were included into the study  

• Distribution 



Confidential 29 

* p<0.01 vs Placebo 

† p<0.05 vs Placebo 
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Placebo 7.5  ng /kg/min 15  ng /kg/min 30  ng /kg/min Placebo 7.5  ng /kg/min 15  ng /kg/min 30  ng /kg/min 

First Primary Endpoint 
Ularitide Reduces PCWP 

Mitrovic V, et al. Eur Heart J 2006; (23):2823-32 
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Design and Key Efficacy Measures 
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BNP             1464 pg/ml 

NT-proBNP 6905 pg/ml 4,7x 

Age     68,4 let 

eGFR  63,7 ml/min/1,73 



TRUE-AHF 

33 



Effect of Serelaxin on  Cardiac, Renal 

and Hepatic Biomarkers in the Relaxin  

 in Acute Heart Failure- 

(RELAX-AHF) Development Program 
 

Prof. Marco Metra, MD et al. 

Journal of American College of Cardiology  

2013; 61:196-206 



Pregnancy & the Heart 

Baylis, C. Am J Kid Dis 1999; Schrier, RW, et al. Am J Kid Dis 1987; Jeyebalan, A, et al. Adv Exp Med Biol 2007; 

Teichman SL et al. Curr Heart Fail Rep 2010;7:75–82. 

Helal I, et al. Nature Reviews 2012;293-300.  

Parameter Pregnancy 

Cardiac Output  (L/min) 20% Increase 

Systemic Vascular Resistance 

(dyn.s.cm2) 

30% Decrease 

Global Arterial Compliance  

(mL/mm Hg) 

30% Increase 

Renal Blood Flow  

(mL/min/1.73m2) 

50-85% Increase 

Creatinine Clearance  

(mL/min/1.73m2) 

40-65% Increase 

• Relaxin has been shown to mediate these changes, as well as to have 
anti-ischemic, anti-inflammatory, anti-fibrotic effects.  

• Relaxin is elevated through 9 months of pregnancy and mediates 
physiologic hemodynamic adjustments to growing baby 

• Pharmacologic use of serelaxin may produce these beneficial effects in 
acute heart failure 
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RLX030A2301 Region Europe Recruitment 

April 6, 2016 

Globally < 1,000 patients to complete the trial 
National Leader Virtual Meeting, April 8th 2016 CONFIDENTIAL NOT FOR DISTRIBUTION 



RELAX – AHF - 2 



RLX030A2301 Study Milestones 

39 

 Final Protocol    24-May-13 

 FPFV     2-October-13 

 Interim Analysis   7-November-15 

 75% Patients Recruited  1-December-15 

 Last Patient First Visit   29-July-16 

 Last Patient Last Visit   31-January-17 

 Clinical DBL    15-March -17 

6,800 Patients 

National Leader Virtual Meeting, April 8th 2016 CONFIDENTIAL NOT FOR DISTRIBUTION 



Děkuji za pozornost 


