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ED: Dyspnea and/or Other Signs of 
Congestion + Elevated SBP ( > 150 mmHg) 

always 

      Acute pulmonary edema 
                   +  

 Dyspnea develops abruptly 

 Diffuse pulmonary edema 

 Minimal systemic edema 

It is a vascular illness 

 

+ Warning ! 

Patient is very often  

normovolemic  

or hypovolemic 



SK Ghandi, NEJM 2001, 344: 17-22 



CCU: Dyspnea + SBP 110 – 150  mmHg 

Decompensated chronic  
heart failure 

 
+  

 Dyspnea develops gradually 

 Gradual increase in body weight 

 Systemic edema 

 Minimal pulmonary edema 

 

 It is a systemic illness: 

– Possible Renal dysfunction 

– Anemia 

– Low albumin 

– Increased Pulmonary Congestion 

– Systemic Congestion 

or  



Chaudhry E al. Circulation 2007; 116: 1549-15 

ADHF 

no ADHF 

Daily weight change 
ED 



ICU: Cardiogenic Shock: EFICA study 
Symptoms on Admission 

SBP mmHg                126       93        139  <0.0001 

DBP mmHg    71       54          77  <0.0001 
Zannad F, Mebazaa A, et al. Eur J Heart Fail. 2006 



CCU: Dyspnea + SBP 110 – 150  mmHg 

Decompensated chronic  
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+  

 Dyspnea develops gradually 
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 Systemic edema 

 Minimal pulmonary edema 

 

 It is a systemic illness: 

– Possible Renal dysfunction 

– Anemia 
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– Increased Pulmonary Congestion 

– Systemic Congestion 

or  



Gheorghiade et al. Eur J Heart F 2010 



Abstract of the review 

« The main reason for hospitalization for acute heart failure is  

CONGESTION, rather than low cardiac output ».  

Gheorghiade et al. Eur J Heart F 2010 



RELAX trial: patients have preserved 

CI but a high RAP and very high PCWP 

Ponikowski et al Eur Heart J 2014 in press 

Serelaxin (n=34) Placebo (n=37) 

Pulmonary edema 

Kidney & liver dysfunction 

Normal values 
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0 - 2 



3-8 hours after treatment 

Ishihara et al.  

Invasive hemodynamics at baseline and after  

treatment in AHF: results of a meta-analysis 
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Ronco et al. Eur Heart Journal 2010 



Cardio-renal type I 

Ronco et al. JACC 2008, 52:1527-39  Ronco et al. JACC 2008, 52:1527-39  

« acute » 
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Effects of CVP, CI, SBP and PcwP on worsening  

renal function in Acute Heart Failure patients  

Mullens et al. JACC 2009, 53:589-596 



Ishihara et al.  

Association between baseline creatinine level  

and invasive hemodynamics in AHF: results of a meta-analysis 
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Liver dysfunction in AHF: 
Clinical characteristics 

N 944 261  740 427  

Clinical signs at baseline        

SBP (mmHg) 117 114 0.013 117 114 0.012 

DBP (mmHg) 71 69 0.073 70 71 NS 

HR (bpm) 83 83 NS 81 87 <0.001 

Peripheral edema (%) 65.8 79.3 <0.001 70.0 63.7 0.023 

Ascites (%) 16.9 31.0 <0.001 22.0 17.1 0.049 

Cold extremities (%) 20.8 26.1 0.076 19.6 25.5 0.022 

Biological parameters at baseline 

BNP (pg/mL) 1465.1 2250.9 <0.001 1464 1918 <0.001 

Initial hospitalization characteristics (%) 

Acute MI  19.0 10.7 0.002 11.1 30.1 <0.001 

LVEF 24.0 23.3 0.071 24.1 23.5 0.048 

Tricuspid regurgitation 45.8 52.9 0.04 51.6 40.8 <0.001 

All-cause mortality (%)       

at 31 d  11.1 14.6 NS 8.4 17.6 <0.001 

at 180 d  23.5 34.9 0.001 22.4 31.6 <0.001 

 

Alk Phosphatase 

normal abnormal 

Transaminases 

normal abnormal 
(37%) (22%) 

Nikolaou et al Eur Heart Journal  2013 



Normal 

liver lobule 

bile duct 

compression 

(increased AP) 

and cytolysis 

(increased transaminanses) 

AHF-induced liver congestion 

(increased BNP) 

bile duct 

compression 

(increased AP) 
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Nikolaou et al Eur Heart Journal  2013 
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Nikolaou et al Eur Heart Journal  2013 





Mebazaa et al Intensive Care Medicine 2011 

inotropes 

ALARM-HF: IV treatment at admission 



(n=4953) 

(n=4167) 

(n=1930) 

(n=1617) 

Effect of IV drugs given during the first 48 hours 

in AHF patients on in-hospital mortality 



SBP < 100 mmHg  (n=318) SBP 100-119 mmHg  (n=334) 

SBP 120-159 mmHg  (n=618) SBP > 160 mmHg  (n=694) 

Mebazaa et al Intensive Care Medicine 2011 



Perspectives thérapeutiques 



ED: Dyspnea and/or Other Signs of 
Congestion + Elevated SBP ( > 150 mmHg) 

always 

      Acute pulmonary edema 
                   +  

 Dyspnea develops abruptly 

 Diffuse pulmonary edema 

 Minimal systemic edema 

It is a vascular illness 

 

+ Warning ! 

Patient is very often  

normovolemic  

or hypovolemic 
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Clevidipine Improves Dyspnea  

in ED Acute Heart Failure:  

A Randomized, Open Label Study 

  
 

Peacock WF, Baylor College of Medicine, Houston, TX 

Chandra A, Kaiser Permanente, Sacramento, CA 

Collins S, Vanderbilt University, Nashville, TN 

Fonarow G, University of California LA, Los Angeles, CA 

Garrison N, Drug Research & Analysis, Montgomery, AL 

Mebazaa A, University Paris, Paris, France 

Peacock et al Am Heart J 2014 
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DYSPNEA REDUCTION 
VAS score over time (Confirmed AHF) 
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Clevidipine 

Peacock et al Am Heart J 2014 



Teerlink et al, Lancet 2012 



Improvement in dyspnea 

Teerlink et al, Lancet 2012 



Improvement in 180-d 
cardiovascular mortality 

Teerlink et al, Lancet 2012 



Improvement in 180-d 
cardiovascular mortality 

Teerlink et al, Lancet 2012 



Summary of the Pharmacological  
Effects of Ularitide 

Hemodynamic (vasodilation) 
•  veins 
•  arteries 

Neurohumoral 
   renin 

    angiotensin  
 aldosterone 
 endothelin  

diuresis 
natriuresis 

Renal 
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Bronchodilation 
• Tracheal smooth  

muscle relaxation 



TRUE-AHF: Study design 

• Multicenter, randomized, double blind, placebo-controlled trial, to evaluate 

the efficacy and safety of intravenous (IV) ularitide in patients suffering 

from AHF 

• Patient enrolment has started across approximately 190 centres in the US, 

Europe and Canada 

• Minimum 2,152 patients with AHF will be randomised to receive placebo or 

ularitide for 48 hours in addition to standard care 

• The trial maybe enlarged in size after a planned interim analysis (up to 

4,000 patients) 

 



Vasodilateurs versus inotropes 

Quelle classe a les meilleurs effets sur 

l’OAP ou sur la congestion des organes ? 



3-8 hours after treatment 

Ishihara et al.  

Invasive hemodynamics at baseline and after  

treatment in AHF: results of a meta-analysis 
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Vasodilateurs versus inotropes 

Ont-ils des effets différents sur le VD et le VG? 



Shiro Ishihara et al. 

Vasodilators does as well as inotropes on congestion: 

results of a meta-analysis 

Green: placebo 

Red: Inotropes 

Blue: vasodilators 

 



En résumé, 

• L’ICA est une pathologie globale du cœur 

touchant très souvent le VD et le VG 

 

• Les vasodilatateurs 

 

– sont encore sous-utilisés 

– agissent sur le VD et le VG 

– offrent de nouvelles perspectives  

 

 

 

 

 

 


