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Executive summary of the guidelines on the Executive summary of the guidelines on the 

diagnosis and treatment of Acute Heart Failurediagnosis and treatment of Acute Heart Failure
EurEur Heart J 2005;26:384Heart J 2005;26:384--416416

 INOTROPIC AGENTS: indicated in the presence of INOTROPIC AGENTS: indicated in the presence of 
peripheral peripheral hypoperfusionhypoperfusion with or without congestion or with or without congestion or 
pulmonary oedema refractory to diuretics and vasodilators pulmonary oedema refractory to diuretics and vasodilators 
at optimal doses. Their use can be useful in the at optimal doses. Their use can be useful in the 
improvement of the improvement of the hemodynamicshemodynamics

 Class Class IIaIIa recommendation, level of evidence Crecommendation, level of evidence C

 Their use is potentially harmful as they increase Their use is potentially harmful as they increase 
oxygen demand and calcium loading and they should oxygen demand and calcium loading and they should 
be used with cautionbe used with caution



hypotensionhypotensionStrokeStroke volumevolume
SVR, SVR,  PVR PVR 

 fillingfilling pressurespressures

No No c AMPc AMP
No No O2O2
demanddemand

sensitivitysensitivity of of 
troponinctroponinc toto
intracellularintracellular

ionizedionized CaCa PDE PDE 
III III inhibitioninhibition

ATPATP--dependentdependent K K 
channelschannels actionaction

CaCa SENSITIZERS SENSITIZERS 
LEVOSIMENDANLEVOSIMENDAN

hypotensionhypotension contractilitycontractility
vasodilationvasodilation ((prepre--andand
afterloadafterload) in ) in ptspts on on --

blockadeblockade

 CaCa releaserelease

InhibitionInhibition of PDE of PDE 
III III involvedinvolved in in 
breakdownbreakdown of of 

cAMP cAMP intointo AMPAMP

PDE III PDE III 
INHIBITORS INHIBITORS 

tachycardiatachycardia
arrhythmiasarrhythmias

 contractilitycontractility
StrokeStroke volumevolume
VasoconstrictionVasoconstriction

(( afterloadafterload))

c AMPc AMP
 CaCa releaserelease

(( O2 O2 demanddemand))

DopaminergicDopaminergic
receptorsreceptors

 adrenergicadrenergic
receptorsreceptors

DOPAMINEDOPAMINE

--blockersblockers treatment treatment 
tolerancetolerance ((--

receptorsreceptors down down ––
regulationregulation))
tachycardiatachycardia
arrhythmiasarrhythmias

 contractilitycontractility
StrokeStroke volumevolume

ArterialArterial vasodilatonvasodilaton

c AMPc AMP
 CaCa releaserelease
 0022 demanddemand

11--2 2 adrenergicadrenergic
receptorsreceptorsDOBUTAMINEDOBUTAMINE

LIMITATIONSLIMITATIONSHEMODYNAMIC HEMODYNAMIC 
EFFECTEFFECT

MECHANISMECHANIS
MM

SITE OF SITE OF 
ACTIONACTION



Executive summary of the guidelines on the Executive summary of the guidelines on the 

diagnosis and treatment of Acute Heart Failurediagnosis and treatment of Acute Heart Failure
EurEur Heart J 2005;26:384Heart J 2005;26:384--416416

 DopamineDopamine: may be used as an : may be used as an inotropeinotrope in AHF with in AHF with 
hypotension, to improve renal blood flow and hypotension, to improve renal blood flow and diuresisdiuresis in in 
decompensateddecompensated HF with hypotension and low urine outputHF with hypotension and low urine output

 Class of recommendation Class of recommendation IIbIIb, level of evidence C, level of evidence C
 DobutamineDobutamine: is currently indicated when there is peripheral : is currently indicated when there is peripheral 

hypoperfusionhypoperfusion with or without congestion or pulmonary with or without congestion or pulmonary 
oedema refractory to diuretics and vasodilators at optimal dosesoedema refractory to diuretics and vasodilators at optimal doses; ; 
prolonged infusion is associated with tolerance; increased, doseprolonged infusion is associated with tolerance; increased, dose--
related  incidence of arrhythmiasrelated  incidence of arrhythmias

 Class of recommendation Class of recommendation IIa,levelIIa,level of evidenceof evidence CC
 For several years no controlled trials on DOB in AHF For several years no controlled trials on DOB in AHF 

patients and some trials showed unfavourable effects with patients and some trials showed unfavourable effects with 
increased cardiovascular eventsincreased cardiovascular events



Executive summary of the guidelines on the Executive summary of the guidelines on the 

diagnosis and treatment of Acute Heart Failurediagnosis and treatment of Acute Heart Failure
EurEur Heart J 2005;26:384Heart J 2005;26:384--416416

 PhosphodiesterasePhosphodiesterase inhibitorsinhibitors: in presence of peripheral : in presence of peripheral 
hypoperfusionhypoperfusion with or without congestion refractory to with or without congestion refractory to 
diuretics and vasodilators at optimal doses and preserved diuretics and vasodilators at optimal doses and preserved 
systemic blood pressuresystemic blood pressure

 Class of recommendation Class of recommendation IIbIIb, level of evidence C, level of evidence C
 PDEIsPDEIs type III: should be preferred to type III: should be preferred to dobutaminedobutamine in in 

patients on concomitant betapatients on concomitant beta--blocker therapy,and/or with blocker therapy,and/or with 
an inadequate response to an inadequate response to dobutaminedobutamine

 Class of recommendation Class of recommendation IIa,levelIIa,level of evidenceof evidence CC
 The The PDEIsPDEIs effects on outcome of pts with AHF are effects on outcome of pts with AHF are 

insufficient but raise concerns about safety in pts with insufficient but raise concerns about safety in pts with 
ischemic HFischemic HF



Executive summary of the guidelines on the Executive summary of the guidelines on the 

diagnosis and treatment of Acute Heart Failurediagnosis and treatment of Acute Heart Failure
EurEur Heart J 2005;26:384Heart J 2005;26:384--416416

 VasopressorVasopressor therapy in therapy in cardiogeniccardiogenic shockshock: is required : is required 
when the combination of when the combination of inotropicinotropic agents and fluid agents and fluid 
challenge fails to restore adequate arterial and organ challenge fails to restore adequate arterial and organ 
perfusion despite an improvement in cardiac output perfusion despite an improvement in cardiac output 

 In emergencies to sustain life and maintain perfusion in the In emergencies to sustain life and maintain perfusion in the 
face of lifeface of life--threatening hypotensionthreatening hypotension

 EpinephrineEpinephrine: can be used in case of : can be used in case of dobutaminedobutamine
refractoriness and very low BP, with arterial and PAC refractoriness and very low BP, with arterial and PAC 
monitoringmonitoring

 NorepinephrineNorepinephrine: : used to increase SVR in presence of shock used to increase SVR in presence of shock 
associated with low SVRassociated with low SVR



Executive summary of the guidelines on the Executive summary of the guidelines on the 

diagnosis and treatment of Acute Heart Failurediagnosis and treatment of Acute Heart Failure
EurEur Heart J 2005;26:384Heart J 2005;26:384--416416

 LevosimendanLevosimendan: in presence of symptomatic low cardiac : in presence of symptomatic low cardiac 
output HF secondary to cardiac systolic dysfunction output HF secondary to cardiac systolic dysfunction 
without severe hypotensionwithout severe hypotension

 Class of recommendation Class of recommendation IIaIIa, level of evidence B, level of evidence B
 L. L. infusion in AHF with LV systolic dysfunction has been infusion in AHF with LV systolic dysfunction has been 

associated with a doseassociated with a dose--dependent increase in CO and SV, a dependent increase in CO and SV, a 
decrease in PWP, SVR and PVRdecrease in PWP, SVR and PVR

 A favourable outcome was shown in randomized clinical A favourable outcome was shown in randomized clinical 
trials comparing L. with trials comparing L. with DobutamineDobutamine

 HemodynamicHemodynamic response to L. Is maintained in patients on response to L. Is maintained in patients on 
concomitant betaconcomitant beta--blocker therapyblocker therapy



CotterCotter etet al: al: EurEur J J HeartHeart FailFail, 2003; 5: 443, 2003; 5: 443--5151
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IN-HOSPITAL IV MEDICATIONS
(2807 patients)

Nitrates 51.3%
Nitroglycerin 49.5%
Nitroprusside 2.7%
Inotropes 24.6%
Dopamine 18.5%
Dobutamine 12.9%
Enoximone 0.6%
Levosimendan 0.8%
Epinephrine 1.3%
Norepinephrine 0.6%

Italian Survey on Acute Heart Failure
Tavazzi L et al. Eur Heart J 2006;27:1207-15.



ADHERE
Most Common IV Medications N=105388 for 
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Alarm-HF Acute Heart Failure global Survey of 
Standard treatment Retrospective Study (8 countries)

4250 AHF pts (ADCHF 65%; de novo 35%)
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pulmonary
edema

Shock

acute
decompensated
HF
HypertensionInotropes

ADCHF SHOCK

Dobutamine 55% 60%

Dopamine 37% 45%

Levosimendan 18% 13%

Norepinephrine/Epinephine 18% 50%
F Follath. Heart Failure Congress 2007; Hamburg



EfficacyEfficacy and and safetysafety of of intravenousintravenous levosimendanlevosimendan
comparedcompared withwith dobutaminedobutamine in severe in severe lowlow--outputoutput

heartheart failurefailure (the LIDO (the LIDO studystudy): a ): a randomisedrandomised
doubledouble--blindblind trialtrial

FollathFollath F et al, F et al, LancetLancet 2002; 360: 1962002; 360: 196--202202



Esperienza Esperienza multicentricamulticentrica con LEVOSIMENDAN: con LEVOSIMENDAN: 
confronto di variabili clinico strumentaliconfronto di variabili clinico strumentali

L Scelsi, C Campana, S L Scelsi, C Campana, S GhioGhio, L Monti, C , L Monti, C OpasichOpasich, S De Feo, F , S De Feo, F CobelliCobelli, M , M OrlandiOrlandi, G Di Pasquale, L , G Di Pasquale, L TavazziTavazzi. . 
Una possibile alternativa alla terapia Una possibile alternativa alla terapia infusivainfusiva con i farmaci con i farmaci inotropiinotropi positivi tradizionali. Recenti progressi in positivi tradizionali. Recenti progressi in 

medicina 2004;95:374medicina 2004;95:374--384.384.

basale Dopo 24 ore 
di 

levosimendan

Delta 95% C.I. p

Peso Kg 7310 709 + 2,88 1,22       4,54 0,001

PASs mmHg 1028 9912 + 2,64 -2,49      7,77 0,29

PASd mmHg 649 6110 + 3,2 -0,9      7,3 0,12

Creatininemia mg% 1,50,6 1,40,6 + 0,03 -0,13      0,19 0,72

Natremia mEq/L 1354 1354 + 0,66 -0,95      2,3 0,40

Potassiemia mEq/L 4,20,6 4,30,5 - 0.09 -0,42      0,23 0,55

BNP pg/ml 434284 405344 + 28,61 -214      271 0,77

Log BNP 5,870,96 5,601,08 + 0,22 -0,83      1,29 0,60

DTDVsx mm 7110 7011 + 0,9 0,28      1,47 0,005

FE% 238 267 - 3,36 -4,69      –2,02 0,0000

Score CHF 52 22 + 3,4 0,31       1,34 0,006



JAMA 2007; 297:1883-91
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IntravenousIntravenous nesiritidenesiritide, a , a natriureticnatriuretic peptidepeptide, in the , in the 
treatment of treatment of decompensateddecompensated congestivecongestive heartheart

failurefailure
WS WS ColucciColucci,U ,U ElkayamElkayam, DP , DP HortonHorton, , etet al. N al. N EnglEngl J J MedMed 2000;343:2462000;343:246--53.53.



RiskRisk of of deathdeath associatedassociated withwith nesiritidenesiritide in in patientspatients
withwith acutelyacutely decompensateddecompensated heartheart failurefailure

KD KD AaronsonAaronson, J , J SacknerSackner--BernsteinBernstein. JAMA 2006;296:1465. JAMA 2006;296:1465--6666





BAY 58BAY 58--2667 2667 isis a a nitricnitric--oxideoxide and and hemeheme--
independentindependent activatoractivator of of solublesoluble guanylateguanylate cyclasecyclase



McMurray JJV et al JAMA 2007;298:2009-19

Effects of tezosentan
on symptoms and clinical outcomes

in patients with acute heart failure
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Figure 2. Mean cardiac index throughout the study.

Favorable Effects of Heart Rate Reduction with 
Intravenous Administration of Ivabradine in Patients 

with Advanced Heart Failure.
G M. De Ferrari, A Mazzuero, L Agnesina, A Bertoletti, M Lettino, C Campana, 

P J. Schwartz, L Tavazzi. JACC Submitted



Change in Patient-Assessed
Dyspnea at Day 1 for Patients
Manifesting Dyspnea at 
Baseline

P value represents between-group
comparison by van Elteren test.

Short-term Clinical Effects of Tolvaptan, an Oral Vasopressin
Antagonist, in Patients Hospitalized for Heart Failure

The EVEREST Clinical Status Trials
M Gheorghiade, M A. Konstam, J C. Burnett, et al. JAMA. 2007;297:1332-43



Effects of Oral Tolvaptan in Patients Hospitalized for
Worsening Heart Failure

The EVEREST Outcome Trial
M A. Konstam, M Gheorghiade, JC. Burnett, et al. JAMA. 2007;297:1319-31



KWKW--3902:3902:
AdenosineAdenosine A1A1--Receptor Receptor AntagonistAntagonist

Selective affinity for A1 vs. A2A 
receptors

1) Inhibits reabsorption of sodium
and water in the proximal tubule
 enhances diuresis

2) Blocks tubuloglomerular
feedback (TGF)  reverses
afferent arteriole vasoconstriction
 maintains GFR



Cotter G et al J Cardiac Failure 2008;14: 631-40

The PROTECT pilot study: a randomized placebo-controlled dose-finding
Study of the Adenosine A1 receptor antagonist rolofylline in patients with

Acute heart failure and renal impairment



Feeling Feeling betterbetter, , dyingdying earlierearlier

 Acute Acute decompensateddecompensated HF HF patientspatients
desperatelydesperately illill

 NeedNeed new new therapiestherapies, , butbut the new the new agentsagents
mustmust bebe viewedviewed asas cautiouslycautiously asas the the 
positive positive inotropicinotropic strategystrategy


