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Acute Heart Failure –

Lessons Learned from ACS

Weintraub Circ 2010
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Bermuda Triangle of Cardiovascular Drugs
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Therapies for Acute Heart Failure

Gheorgiade JACC 2009
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What Do Our ESC Heart Failure Guidelines say?

JJ McMurray EHJ 2012



Approach to Acute Therapy in Volume Overloaded 
Heart Failure Patients

IV Diuretics

Adequate Perfusion

IV Diuretics

plus

IV Vasodilators

Reduced Perfusion

IV Diuretics

IV Inotropes

Cardiogenic Shock

Clinical Congestion

MCS

RR<85mmHgRR 85-110 mmHgRR >110mmHg

mod. JJ McMurray EHJ 2012



Henry Kissinger (1923 - )

The absence of 

alternatives clears the 

mind marvelously



The Ideal Drug in Acute Heart Failure

Pang EHJ 2010



Pre-RELAX-AHF: Dyspnea Improvement 
through 24 hours (Likert Scale) 

Proportion of Patients with Moderate/Marked 
Improvement in Dyspnea at 6, 12 and 24 hr

Teerlink Lancet 2009

n=234 40 62 39 5062



Survival free of CV Death or Heart/Renal 
Failure Re-hospitalizations to Day 60
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Days alive and out of hospital from baseline 

to day 60

Teerlink Lancet 2009

n=234 40 62 39 5062



RELAX-AHF: Primary and Secondary Endpoints

Teerlink Lancet 2012

I. Primary efficacy endpoints:
(1) change in patient-reported dyspnoea from baseline to day 5 

(VAS)

(2) moderately or markedly improved patient-reported dyspnoea

relative to the start of study drug

II. Secondary efficacy endpoints:
(1) days alive and out of the hospital to day 60 and

(2) cardiovascular death or readmission to hospital before day 60

(for heart failure or renal failure)



RELAX-AHF: Patient reported Dyspnea

Teerlink Lancet 2012



RELAX-AHF: CV death or readmission to hospital

for heart or renal failure during 60-day follow-up

Teerlink Lancet 2012



RELAX-AHF: 

Cardiovascular and All-Cause Death

Teerlink Lancet 2012
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RELAX-AHF: Baseline Characteristics

Teerlink Lancet 2012





ASCEND: Symptoms and Clinical Outcomes by
Time to Start Therapy

Christopher M O'Connor, ESC-HFA Hotline 2011



mod. Forssmann Cardiovasc Res 2006

Urodilatin

• Synthesized in distal tubular cells

• Binds downstream in IMC duct to NPR-A

• Increases Renal Plasma Flow (via cGMP)

• Increases GFR:

• Dilates Vas afferens

• Constricts Vas efferens

• Relaxes mesangials cells

• Decreases sodium reabsorption in PCT and CD

via cGMP dependent phosphorylation of ENaC

• Inhibits renin, aldosterone, and vasopressin secretion

• NOT degraded by NEP inhibition



TRUE–AHF: TRial of Ularitide`s EFFICACY IN 

PATIENTS with ACUTE HEART FAILURE

STUDY DESIGN

Primary Efficacy:   Global composite score (superiority)

Primary Safety:   All-cause mortality and cardiovascular 
rehospitalisation and other significant cardiovascular events at 30 days 
/ 3 months (non-inferiority)

Status: recruiting

clinicaltrials.gov
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Management of Acute Heart Failure

JJ McMurray EHJ 2012



Relaxin

• Peptide hormone

• Similar in size and shape to insulin 
(MW 5963)

• Found in men and women

• Normal hormone of pregnancy

• Women “exposed” for 9 months to 
increased plasma concentrations:
0.8-1.6 ng/ml pregnancy*

Szlachter et al, Obstet & Gynecol 1982;59:167-70

Stewart et al, J Clin Endocrinol Metab 1990;70:1771-3.

Relaxin



Relaxin: Mechanisms of Action

• Vasodilation

– NO, cGMP effectors

– Induction of NOS II/III

– Upregulation of ETB 
receptor

• Preferential dilation of 
constricted vessels

• Anti-inflammatory

• Anti-apoptotic

• Anti-fibrotic

Relaxin Receptor LGR7

Teichman, SL, et al. Heart Fail Rev 2009

Dschietzig, T, et al. Pharmacol Therap 2006



Relaxin

Teerlink Lancet 2009
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Approach to Acute Therapy in Volume Overloaded 
Heart Failure Patients
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Patients with Pulmonary Edema/without shock

JJ McMurray EHJ 2012



Patients with Pulmonary Edema/without shock
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Patients with Hypotension, Hypoperfusion or Shock

JJ McMurray EHJ 2012



Amino Acid Sequence and Structure of CD-NP 

Dendroaspis augusticeps

McKie, Burnett. Curr Heart Fail Rep 2009



CD-NP: A Chimeric Natriuretic Peptide

McKie, Burnett. Curr Heart Fail Rep 2009
Dendroaspis augusticeps

• binds to all three NP receptors (NPR-A, 

NPR-B and NPR-C)  

• increases cGMP downstream of both NPR-A 

and NPR-B

• Preliminary data in HF pts suggests 

improvement of renal function without 

hypotension



Rank Order of Hydrolysis by NEP is

CNP>ANP>BNP>Urodilatin

Cardiovasc Res 2006



SIRIUS II: Wedge Pressure

Mitrovic Eur Heart J 2006



SIRIUS II: Patient-assessed Dyspnea

Moderately or Markedly Better

Mitrovic Eur Heart J 2006
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Rates of total mortality and adverse 

events in the SIRIUS II trial

De Luca EJHF 2008



Pre-RELAX-AHF: Dyspnea Improvement 
through 24 hours (Likert Scale) 

Proportion of Patients with Moderate/Marked 
Improvement in Dyspnea at 6, 12 and 24 hr

Teerlink Lancet 2009

n=234 40 62 39 5062
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