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Clinical trialsClinical trials
•• EvidenceEvidence--based medicine, clinical practicebased medicine, clinical practice
•• Impact uponImpact upon

–– Understanding Understanding pathophysiologypathophysiology
–– Changing clinical practice through clarifying risk/benefit of Changing clinical practice through clarifying risk/benefit of 

intervention intervention 
•• ConsCons

–– Cannot address all questionsCannot address all questions
–– ““Art of medicineArt of medicine”” not studiednot studied
–– Trial patients not like realTrial patients not like real--world patientsworld patients
–– Long duration, expensive, Long duration, expensive, ……



100 100 LargeLarge--scale Clinical Trials over 20 yrsscale Clinical Trials over 20 yrs

•• ACE inhibitorsACE inhibitors
•• Beta blockersBeta blockers
•• AngiotensinAngiotensin receptor blockers (receptor blockers (ARBARB’’ss))
•• CCBCCB’’ss, vasodilators, , vasodilators, inotropesinotropes
•• AntiAnti--arrhythmic agentsarrhythmic agents
•• Device strategies like ICD, RCTDevice strategies like ICD, RCT
•• Surgical intervention, Surgical intervention, immunomodulationimmunomodulation, , 

anticoagulation, exerciseanticoagulation, exercise
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ARBARB’’ss in heart failurein heart failure

•• ELITE, ELITEELITE, ELITE--IIII
–– LosartanLosartan vs. vs. captoprilcaptopril in old patientsin old patients
–– similar primary end pointsimilar primary end point

•• RESOLVEDRESOLVED
–– candesartancandesartan



Spironolactone - RALES
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Neurohormonal & cytokine adjustment

Myocardial injury

Cardiac function   

Activation of                    
SAS, RAAS
Endothelin, AVP,
Inflammatory cytokines,
Oxidative stress

Acute
(adaptive)

Chronic
(maladaptive)
Hypertrophy,
Remodeling,
Apoptosis



Established guideline from past clinical trialsEstablished guideline from past clinical trials

•• ACE inhibitorsACE inhibitors in all patients with LV systolic in all patients with LV systolic 
dysfunction who can tolerate themdysfunction who can tolerate them

•• ARBARB’’ss in ACE inhibitor intolerant patients in ACE inhibitor intolerant patients 
with LV systolic dysfunctionwith LV systolic dysfunction

•• Beta blockersBeta blockers in stable patients with mild to in stable patients with mild to 
moderate symptoms without significant moderate symptoms without significant 
congestioncongestion

•• AldosteroneAldosterone antagonistsantagonists in moderate to in moderate to 
severe HF severe HF 



Recent clinical trials impacting HF therapyRecent clinical trials impacting HF therapy

•• Beta blockersBeta blockers
•• AngiotensinAngiotensin--aldosteronealdosterone antagonistsantagonists

–– AngiotensinAngiotensin receptor blockersreceptor blockers
–– AldosteroneAldosterone antagonistantagonist

•• Other medical therapeuticsOther medical therapeutics
–– NEP inhibitorNEP inhibitor
–– AnticytokinesAnticytokines
–– AntiarrhythmicAntiarrhythmic agentagent
–– tt--type type CCBCCB’’ss

•• DeviceDevice
–– ICDICD
–– RCTRCT



COMET
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Recent beta blocker trialsRecent beta blocker trials

•• COMETCOMET, , carvedilolcarvedilol vs. vs. metoprololmetoprolol
–– carvedilolcarvedilol is betteris better

•• COPERNICUSCOPERNICUS, , carvedilolcarvedilol in severe (class IIIB & IV) HFin severe (class IIIB & IV) HF
–– 35 % mortality reduction35 % mortality reduction

•• CAPRICORNCAPRICORN, , carvedilolcarvedilol in postin post--MI HF(EF<40%)MI HF(EF<40%)
–– 23 % reduction in all23 % reduction in all--cause mortality risk reductioncause mortality risk reduction

•• BESTBEST, , bucindololbucindolol
–– Only nonOnly non--statistically insignificant reduction in mortality statistically insignificant reduction in mortality 

and morbidityand morbidity
•• MOXCONMOXCON, , moxonidinemoxonidine, centrally acting beta blocker, centrally acting beta blocker

–– Increased mortalityIncreased mortality



RecentRecent
AngiotensinAngiotensin--AldosteroneAldosterone Antagonist TrialsAntagonist Trials

•• AngiotensinAngiotensin receptor blockersreceptor blockers
–– OPTIMAAL : OPTIMAAL : losartanlosartan in postin post--MI LV dysfunctionMI LV dysfunction
–– ValsartanValsartan : Val: Val--HeFTHeFT, VALIANT, VALIANT
–– CandesartanCandesartan : CHARM : CHARM programmeprogramme

•• AldosteroneAldosterone antagonistantagonist
–– EplerenoneEplerenone : EPHESUS: EPHESUS
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Val-HeFT : Valsartan vs. PlaceboValVal--HeFTHeFT : : ValsartanValsartan vs. Placebovs. Placebo
n=5,010, NYHA II-IV, EF ≤ 40%, 23months
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CV Death, MI, or HF by TreatmentCV Death, MI, or HF by Treatment
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Candesartan in Heart Failure Assessment of Reduction in Mortality and Morbidity

CHARM Programme
3 component trials comparing candesartan to

placebo in patients with symptomatic heart failure
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Alternative

CHARM 
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CHARM
Preserved
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ACE inhibitor 
intolerant

n=2548
LVEF ≤40%

ACE inhibitor 
treated

n=3025
LVEF >40%

ACE inhibitor 
treated/not treated

Primary outcome for Overall Programme: All-cause death
Primary outcome for each trial: CV death or CHF hospitalisation

Pfeffer et al, Lancet 2003



CHARM-Alternative
Primary outcome, CV death or CHF hospitalisation
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CHARM-Preserved
Primary outcome, CV death or CHF hospitalisation

Number at risk
Candesartan 1514 1458 1377 833 182
Placebo 1509 1441 1359 824 195

Yusuf et al, Lancet 2003
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ARBARB’’ss in Heart Failurein Heart Failure
esp. esp. valsartanvalsartan & & candesartancandesartan

•• Alternative in patients who are intolerant Alternative in patients who are intolerant 
to ACE inhibitorsto ACE inhibitors

•• Added to standard therapyAdded to standard therapy

•• Avoid using with both ACE inhibitor and Avoid using with both ACE inhibitor and 
beta blockers, esp. beta blockers, esp. valsartanvalsartan



EPHESUS
Epelerenone

Post-acute myocardial infarction 
Heart failure Efficacy and 

SUrvival Study

All cause mortality

Cardiovascular mortality and hospitalization

Sudden cardiac death

EplerenoneEplerenone can be addedcan be added
to standard therapyto standard therapy
in postin post--MI patientsMI patients



Recent clinical trialsRecent clinical trials
–– other medical therapeutics other medical therapeutics --

•• NEP inhibitorNEP inhibitor
–– omapatrilat(OVERTUREomapatrilat(OVERTURE))

•• AnticytokinesAnticytokines
–– EndothelinEndothelin antagonists : antagonists : bosentanbosentan, , enrasentanenrasentan
–– TNFTNF--alpha antagonist : alpha antagonist : etanerceptetanercept, , infliximabinfliximab

•• AntiarrhythmicAntiarrhythmic agentagent
–– DofetilideDofetilide

•• Calcium channel blockersCalcium channel blockers
–– MibefradilMibefradil –– increased mortality by 11%increased mortality by 11%



TNF in heart failureTNF in heart failure



Recent clinical trials using deviceRecent clinical trials using device

•• ICDICD
–– MADITMADIT--II, SCDII, SCD--HeFTHeFT

•• RCT(ResynchronizationRCT(Resynchronization therapy) or therapy) or 
bibi--ventricular pacingventricular pacing
–– MIRACLE, COMPANIONMIRACLE, COMPANION





CRT
Cardiac Resynchronization Therapy



COMPANIONCOMPANION

•• Pharmacological therapy plusPharmacological therapy plus
–– CRTCRT mortalitymortality 23.7 %23.7 %
–– CRT + ICDCRT + ICD mortalitymortality 43.4 %43.4 %

CRT : Cardiac Resynchronization TherapyCRT : Cardiac Resynchronization Therapy
ICD :ICD : Implantable cardioverterImplantable cardioverter defibrillatordefibrillator



Treatment of Heart FailureTreatment of Heart FailureTreatment of Heart Failure

Stage BStage B

Stage CStage C

Stage DStage D
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Lessons from Recent HF Clinical TrialsLessons from Recent HF Clinical Trials
•• Mortality and morbidity of HF is still high.Mortality and morbidity of HF is still high.

•• Beta blockersBeta blockers
–– CarvedilolCarvedilol seems better than seems better than metoprololmetoprolol
–– Added benefit with Added benefit with carvedilolcarvedilol even in posteven in post--MI and severe HFMI and severe HF

•• ARBARB’’ss is valuable as an alternative to ACEI intolerant is valuable as an alternative to ACEI intolerant 
patients or can be added to standard therapy.patients or can be added to standard therapy.

•• CRT(biCRT(bi--ventricular pacing) coupled with ICD is superior ventricular pacing) coupled with ICD is superior 
to medical therapy alone in selected HF population.to medical therapy alone in selected HF population.

•• More aggressive blockade of More aggressive blockade of neurohormonalneurohormonal or cytokine or cytokine 
activation is not necessarily beneficial.activation is not necessarily beneficial.



Saturation of Benefit with Incremental Saturation of Benefit with Incremental NeurohormonalNeurohormonal
Blockade in Chronic Heart FailureBlockade in Chronic Heart Failure
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Aldosterone antagonists



Potential Therapeutic Target Beyond Potential Therapeutic Target Beyond NeurohormonalNeurohormonal
ActivationActivation
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