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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 



Cardiogenic Shock:  
Laboratory Tests on Admission 

Zannad F, Mebazaa A, et al. Eur J Heart Fail. 2006 
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EFICA Study  
Predictive Factors of Mortality  

Zannad F, Mebazaa A, et al. Eur J Heart Fail. 2006 



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 



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 » 



Damman et al. JACC 2009, 53:582-8  

Renal function is impaired as a function of 

Central Venous Pressure (CVP) in Chronic HF 
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Effects of CVP, CI, SBP and PcwP on worsening  

renal functionIn Acute Heart Failure patients  

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



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 (in press)  



6-month mortality as a function of liver 
cytolysis 

Nikolaou et al Eur Heart Journal (in press)  
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There are 

  

GOLDEN HOURS  

 

for AHF management 



Time to Vasoactives vs. Mortality 

288 hospitals 

163,457 ADHF hospitalizations 

46,811 (29%) received vasoactives 

0             10              20               30                40               50 

Vasodilators Only 

Any Vasoactives 

Inotropes Only 

M
o

rt
a

li
ty

 R
a
te

 

0.02 

0.04 

0.06 

0.08 

0.10 

0.14 

0.12 

Time 

Peacock WF. Ann Emerg Med. 2003;42(4):S26.  





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 



Teerlink et al, Lancet 2012 



Improvement in dyspnea 

Teerlink et al, Lancet 2012 
Door-to-serelaxin/SOC : 7.2 hours 



Improvement in 180-d 
cardiovascular mortality 

Teerlink et al, Lancet 2012 
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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 
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TREATMENT 

• Most SOC patients 86.8% (46/53) received:   

− Nitroglycerin 56.6% (30/53) 

− Nicardipine 30.2% (16/53) 

• 13.2% in the SOC group received  

− IV ISDN 7.5% (4/53) 

− Hydralazine 1.9% (1/53) 

− Diltiazem 1.9% (1/53) 

− NP 1.9% (1/53)  CLV  2.6 hrs  (1.8, 3.7)1 

 SOC  2.2 hrs  (1.5, 3.2)1 

p > 0.05 CLV vs. SOC 

1 Median (Q1, Q3) 

Door to Drug Time 
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PRIMARY ENDPOINT 

• SBP control in 30 minutes (confirmed AHF)  

(time to target AND 15% SBP reduction) 
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Time From Initiation of Study Medication (Minutes) 

CLV 15 min vs. SOC 18 min 

(< 50% achieved the end point) 

P = 0.0006 

70.5% (31/44) 

36.6% (15/41)  
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SECONDARY ENDPOINT 
VAS score over time (Confirmed AHF) 
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* 
** *** 

*∆ = -10.4 mm, p = 0.017 

** ∆ = -11.7 mm, p = 0.020 

*** ∆ = -14.0 mm, p = 0.015 

p = 0.037 for treatment x time effect 
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DYSPNEA REDUCTION 
VAS score over time (Confirmed AHF) 

0

10

20

30

40

50

60

70

80

0 2 4 6 8 10 12

Nitroglycerine Nicardipine Cleviprex

Time from Initiation of Study Medication (hrs) 

p = 0.029 for overall effect of treatment x time 

* 

* 

* * 

* 
* 

# 

*p < 0.05 

#p < 0.01 

V
A

S
 s

c
o

re
, 
m

m
 (

m
e
a
n

 ±
 S

E
) 

Clevidipine 



Pre-discharge therapy 

determines long term outcome  
 





Fig. 2 

All-Cause Mortality by Beta-Blocker Use
at Baseline and Discharge
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All-Cause Mortality by Beta-Blocker Use
at Baseline and Discharge

0.0

0.6P
ro

b
a

b
il

it
y

o
f 

s
u

rv
iv

a
l

0 30

Days since start of study drug infusion

0.7

0.8

0.9

1.0

60 90 120 150 180

No / No

No / Yes

Yes / Yes

Yes / No

Baseline

Discharge

M. Boehm et al. Crit Care Medicine 2011 



Effects of beta-blockers on patients admitted 

for acute respiratory failure 

Yes/No 

No/No 

No/Yes 

Yes/Yes 

Yes/Yes 

No/Yes 

No/No 

Yes/No 

CARDIAC CAUSES NON-CARDIAC CAUSES 

Noveanu et al  Crit Care 2011 



In summary 

• Moderate doses of diuretics 

 

• Higher use of vasodilators as early as 

possible; it is safe!! 

 

• Much lesser use of catecholamines 

 

• Please, keep or introduce beta-blockers 

when patient is stabilize and leaving the 

hospital. 

 

 

 



S Laribi et al . Eur J Heart Failure, 2012 



S Laribi et al . Eur J Heart Failure, 2012 


