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65‐yr‐old male with dyspnea & acute stroke



IV diuretics
Dobutamine
ACE inhibitor
Aldosterone antagonist
Digoxin

LVED dimension 62mm
LVEF 20%
Global hypokinesia



The Next?



Evolving Models of Heart FailureEvolving Models of Heart Failure

Cardiorenal
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activation
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Pepper, Arch Intern Med
1999.



What percentage of patients with CHF What percentage of patients with CHF 
do you have on a betado you have on a beta‐‐blocker?  blocker?  

1) less than 10%1) less than 10%
2) 10%2) 10%––30% 30% 
3) 31%3) 31%––50%50%
4) 51%4) 51%––75%  75%  
5) 76%5) 76%––100%100%



Putting Evidence into PracticePutting Evidence into Practice

It may take as long as 17 years for It may take as long as 17 years for 
original research to be put into original research to be put into 
routine clinical practiceroutine clinical practice

Balas EA, Boren SA. Managing Clinical Knowledge for Balas EA, Boren SA. Managing Clinical Knowledge for 
Health Care Improvement. Yearbook of Medical Health Care Improvement. Yearbook of Medical 
Informatics. Informatics. SchattauerSchattauer, 2000: 65, 2000: 65‐‐7070



Outcomes and EvidenceOutcomes and Evidence‐‐Based Based 
Clinical PracticeClinical Practice

•• Ignorance (education)Ignorance (education)

•• Skepticism (doubt)Skepticism (doubt)

•• Disbelief (trial flaws)Disbelief (trial flaws)

•• Inconvenience (lazy)Inconvenience (lazy)

•• Disincentives (effortDisincentives (effort))

Translating Data Into Clinical Practice:Translating Data Into Clinical Practice:
ImpedimentsImpediments



Outcomes and EvidenceOutcomes and Evidence‐‐Based Based 
Clinical PracticeClinical Practice

•• EducationEducation

•• Practice guidelinesPractice guidelines

•• IncentivesIncentives

•• MandatesMandates

•• ““JailJail””

Translating Data Into Clinical Practice:Translating Data Into Clinical Practice:
SolutionsSolutions



QuestionsQuestions

•• Why?Why?
•• For Whom?For Whom?
•• When?When?
•• Where?Where?
•• What? What? 
•• How?How?

•• Rationale, clinical dataRationale, clinical data
•• IndicationIndication
•• DecompensatedDecompensated HFHF
•• During hospitalization?During hospitalization?
•• Selective or nonSelective or non‐‐selectiveselective
•• Titration, monitoring, Titration, monitoring, 
problem solvingproblem solving



Background & Clinical DataBackground & Clinical Data



Experimental DataExperimental Data



BetaBeta‐‐adrenergic Receptoradrenergic Receptor

Augment chronotropy & intotrpy
via cAMP



Effect of Stimulating Effect of Stimulating 
αα and and ββ‐‐adrenoreceptorsadrenoreceptors
CardiacCardiac VascularVascular NeuroendocrineNeuroendocrine MetabolicMetabolic

αα11 Minimal increase Minimal increase 
contractilitycontractility

Venous and Venous and 
arterial arterial 
constrictionconstriction

Stimulation of renal Stimulation of renal 
reninrenin release via arterial release via arterial 
contrictioncontriction

--

αα22 ElectrophysiologiElectrophysiologi
cal effect?cal effect?

Venous and Venous and 
arterial arterial 
constrictionconstriction
(less potent than  (less potent than  
αα1)1)

Inhibition of Inhibition of 
norepinephrinenorepinephrine releaserelease

AntagonisesAntagonises effect of effect of 
ββ11--stimulationstimulation

ββ11 HRHR↑↑

Contractility Contractility ↑↑
Excitability Excitability ↑↑
hypertrophy hypertrophy ↑↑

-- Stimulation of Stimulation of reninrenin
releaserelease

LipolysisLipolysis
Platelet aggregationPlatelet aggregation

ββ22 As As ββ1, but less 1, but less 
potentpotent

Coronary and Coronary and 
skeletal muscle skeletal muscle 
arterial arterial 
dilatationdilatation

-- GlycogenolysisGlycogenolysis



Biological Responses Mediated by Biological Responses Mediated by 
Adrenergic Receptors in the Human HeartAdrenergic Receptors in the Human Heart

Biological ResponseBiological Response Adrenergic Receptor Adrenergic Receptor 
MediationMediation

Cardiac Cardiac myocytemyocyte growthgrowth ββ11, , ββ22, , αα11

Positive Positive inotrophicinotrophic responseresponse ββ11, , ββ22, , αα11(minimal)(minimal)

Positive Positive chronotropicchronotropic responseresponse ββ11, , ββ22

MyocyteMyocyte toxicitytoxicity ββ11, , ββ22(?<(?<ββ11))

MyocyteMyocyte apoptosisapoptosis ββ11



Plasma Plasma NorepinephrineNorepinephrine and Mortality in CHFand Mortality in CHF

Francis et al Circulation 1993



BetaBeta‐‐blocker, blocker, 
Effects on the myocardiumEffects on the myocardium

•• Prevention of catecholamine toxicityPrevention of catecholamine toxicity
•• Reduction of myocardial ischemiaReduction of myocardial ischemia
•• Prevention of coronary thrombosisPrevention of coronary thrombosis
•• Cardiac volumesCardiac volumes
•• Reduction of arrhythmiasReduction of arrhythmias



Acute Acute hemodynamichemodynamic effect of effect of 
various various ββ‐‐blocking drugsblocking drugs
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Bristow (1997)



Acute and chronic Acute and chronic hemodynamichemodynamic effect of effect of 
metoprololmetoprolol in patient with DCM(1)in patient with DCM(1)
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Acute and chronic Acute and chronic hemodynamichemodynamic effecteffect
of of carvedilolcarvedilol in patient with CHFin patient with CHF
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Sympathetic nervous system activationSympathetic nervous system activation
in heart failurein heart failure

Injury to heart 

Sympathetic activation

β1‐
receptors

β2‐
receptors

α 1‐
receptors

Disease progression

Selective
(β1‐) blockade

Nonselective
(β1‐, β2) blockade Nonselective

β‐blockade with
α‐blockade



Blockade of sympathetic nervous systemBlockade of sympathetic nervous system

Injury to heart 

Sympathetic activation

β1‐
receptors

β2‐
receptors

α 1‐
receptors

Disease progression

Metoprolol
Bisoprolol
Selective
(β1‐) blockade Bucindolol

Nonselective
(β1‐, β2) blockade Carvedilol

Nonselective
β‐blockade with
α‐blockade



Benefits of BetaBenefits of Beta‐‐blocker blocker 
in Heart Failurein Heart Failure



Clinical DataClinical Data



BetaBeta‐‐blocker, Historical Reportblocker, Historical Report

•• WaagsteinWaagstein et al (1975) : et al (1975) : 

5959‐‐yryr‐‐old women with dilated CMPold women with dilated CMP

tachycardia & acute pulmonary edematachycardia & acute pulmonary edema

single bolus injection of single bolus injection of practololpractolol

markedly improved heart failure markedly improved heart failure 

at at 82 yrs old82 yrs old,  remained stable condition,  remained stable condition



Early reported clinical trialEarly reported clinical trial
‐‐SwedbergSwedberg et al 1979et al 1979‐‐



MetoprololMetoprolol Dilated Dilated CardiomyopathyCardiomyopathy
(MDC) trial(MDC) trial

‐‐WaagsteinWaagstein et al 1993et al 1993‐‐



US US CarvedilolCarvedilol Heart Failure ProgramHeart Failure Program



MetoprololMetoprolol in CHF (MERITin CHF (MERIT‐‐HF)HF)



BisoprololBisoprolol in Heart Failure (CIBISin Heart Failure (CIBIS‐‐2)2)



All were double-blind, randomized, placebo controlled trials

11 MERITMERIT--HF Study Group. HF Study Group. Lancet.Lancet. 1999;353:20011999;353:2001––2007.2007.
22 Packer M. Packer M. N Engl J Med.N Engl J Med. 1996;334:13491996;334:1349––1355.1355.
33 CIBISCIBIS--II Investigators. II Investigators. Lancet.Lancet. 1999;353:91999;353:9––13.13.

BetaBeta‐‐Blockers in CHF TrialsBlockers in CHF Trials

Placebo Placebo 
mortality rate mortality rate 
(annualized %)(annualized %)

ββ‐‐blocker blocker mortality mortality 
rate (annualized %)rate (annualized %) Risk reductionRisk reduction

US US 
carvedilolcarvedilol 15.015.0** 6.06.0**

8.88.8

7.27.2

65%65%

CIBISCIBIS‐‐22 13.213.2 34%34%

MERITMERIT‐‐HFHF 11.011.0 34%34%
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TolerabilityTolerability



Perception to betaPerception to beta--blockerblocker
Difficult to initiate and Difficult to initiate and uptitrateuptitrate

Multiple contraindications mean that very few Multiple contraindications mean that very few 
eligible patients can be considered for the drugeligible patients can be considered for the drug

Only highly selected patients will be tolerate Only highly selected patients will be tolerate 
betabeta‐‐blockerblocker

Tolerability of Beta blockade in HF:Tolerability of Beta blockade in HF:
perception and realityperception and reality



Reality with betaReality with beta--blockerblocker
Good tolerability in placeboGood tolerability in placebo‐‐controlled controlled 
randomized clinical trials (randomized clinical trials (RCTsRCTs))

Fewer patients discontinued beta blocker than Fewer patients discontinued beta blocker than 
placebo in placebo in RCTsRCTs

RCT data supported by recent openRCT data supported by recent open‐‐label label 
evaluations in everyday clinical practiceevaluations in everyday clinical practice

Tolerability of Beta blockade in HF:Tolerability of Beta blockade in HF:
perception and realityperception and reality



Tolerability in Clinical TrialsTolerability in Clinical Trials
% drug discontinuation c.f. ACE % drug discontinuation c.f. ACE inihibitorinihibitor

PlaceboPlacebo Active drugActive drug

US US carvedilolcarvedilol 7.87.8 5.75.7

SOLVDSOLVD -- 12.012.0



Tolerability in Clinical TrialsTolerability in Clinical Trials
% drug discontinuation% drug discontinuation

Av. DurationAv. Duration Discontinuation rateDiscontinuation rate

nn (months)(months) PlaceboPlacebo ββ‐‐blockerblocker RRRR

US US 
carvedilolcarvedilol

10941094 66 7.87.8 5.75.7 0.730.73

CIBISCIBIS‐‐22 26472647 1515 15.015.0 15.015.0 1.001.00

MERITMERIT‐‐HFHF 39913991 1212 15.315.3 13.913.9 0.900.90



Tolerability in Clinical TrialsTolerability in Clinical Trials
Major adverse events leading to Major adverse events leading to 

discontinuation (%)discontinuation (%)

Dizziness Dizziness 
WorsenedWorsened

BradycardiaBradycardia Worsened Worsened 
Heart failureHeart failure

BBBB PlaPla BBBB PlaPla BBBB PlaPla

US US carvedilolcarvedilol 0.40.4 00 0.90.9 00 1.61.6 2.32.3

MERITMERIT--HFHF 0.70.7 0.30.3 0.80.8 0.20.2 4.14.1 6.06.0

BB: beta-blocker group
Pla: placebo group



How?How?
Practical guidelinePractical guideline



Checklist before initiation ofChecklist before initiation of
ββ blockade in heart failureblockade in heart failure

•• NYHA class IINYHA class II‐‐III symptomsIII symptoms

•• Stabilized class IV symptoms (4 days)Stabilized class IV symptoms (4 days)

•• On diuretics+ACE inhibitorOn diuretics+ACE inhibitor

•• No contraindicationsNo contraindications

•• No acute medical illnessNo acute medical illness

•• No physical evidence of fluid retentionNo physical evidence of fluid retention



Patients are ideal candidate forPatients are ideal candidate for
treatment with treatment with ββ blockerblocker

•• Edema free (Should be)Edema free (Should be)

•• Not receiving intravenous medications Not receiving intravenous medications 
for heart failure (>4days)for heart failure (>4days)



Initiation and maintenanceInitiation and maintenance

Titration regimen for carvedilol

3.125 mg bid

6.25 mg bid

12.5 mg bid

25 mg bid

Increament every 2‐4 weeks or more



Initiation and maintenanceInitiation and maintenance

Titration regimen for metoprolol CR/XL

Class II 25mg
Class III 12.5mg early in the morning

Increament every 2 weeks or more*
* bradycardia: delayed titration

Up to 200mg qd



Recommended monitoring during Recommended monitoring during 
first 2first 2‐‐6 weeks of 6 weeks of ββ blocker therapyblocker therapy

•• Blood pressureBlood pressure

•• Heart rate and heart rhythmHeart rate and heart rhythm

•• Body weightBody weight



RememberRemember

•• Get the patient to dry weight Get the patient to dry weight beforebefore treatmenttreatment

•• Keep the patient at dry weight Keep the patient at dry weight duringduring treatmenttreatment



BetaBeta‐‐blocker in practice guidelinesblocker in practice guidelines



Asymptomatic LV dysfunction

HFSAHFSA ACC/AHAACC/AHA ESCESC

RecommendationRecommendation RecommendedRecommended II II

Level of EvidenceLevel of Evidence BB BB BBBB

Post MI

HFSAHFSA ACC/AHAACC/AHA ESCESC

RecommendationRecommendation RecommendedRecommended II

Level of EvidenceLevel of Evidence CC CC
BB

Highly recommended with evidence in post MI pts 
expert consensus in non‐post MI pts



Symptomatic LV dysfunction (LVEF<40%)

HFSAHFSA ACC/AHAACC/AHA ESCESC

RecommendationRecommendation RecommendedRecommended II II

Level of EvidenceLevel of Evidence AA AA AA

ACEi

BB

Highly recommended with strong evidence
add on ACE inhibitors



Symptomatic LV dysfunction (LVEF<40%)

HFSAHFSA ACC/AHAACC/AHA ESCESC

RecommendationRecommendation Not Not 
RecommendedRecommended

IIbIIb NANA

Level of EvidenceLevel of Evidence AA BB

ACEi

BB

ARB1st
Val-HEFT trial

Not recommended triple blocking therapy



IndicationsIndications

•• NonsymptomaticNonsymptomatic LV dysfunctionLV dysfunction
•• Post MI statePost MI state
•• Symptomatic LV systolic dysfunctionSymptomatic LV systolic dysfunction
•• Severe (NYHA class IV) HFSevere (NYHA class IV) HF……

•• Etiology : ischemic CMP, dilated CMP, HT with Etiology : ischemic CMP, dilated CMP, HT with 
LV systolic dysfunction LV systolic dysfunction 

•• cf. primary cf. primary valvularvalvular heart disease: not indicated heart disease: not indicated 
or cautionaryor cautionary



BetaBeta‐‐blocker in Severe HFblocker in Severe HF

3%3%

4%4%

16%16%

8%8%

65%65%

34%34%

34%34%

10%10%

11.1%11.1%

11.0%11.0%

13.2%13.2%

17.0%17.0%

U.S. Carvedilol ProgramU.S. Carvedilol Program

MERITMERIT‐‐HFHF

CIBISCIBIS‐‐IIII

BESTBEST

Proportion of paProportion of pa
tients with class tients with class 
IV heart failureIV heart failure

Reduced mortaReduced morta
lity benefitslity benefits

Placebo mortPlacebo mort
ality rateality rate



BetaBeta‐‐blockers in severe HFblockers in severe HF
COPERNICUS trialCOPERNICUS trial

N Engl J Med 2001



COPERNICUSCOPERNICUS
Inclusion CriteriaInclusion Criteria

•• 2,289 patients with symptoms of heart failure at rest or 2,289 patients with symptoms of heart failure at rest or 
minimal exertion with a minimal exertion with a LV ejection fraction < 25%,LV ejection fraction < 25%, despidespi
te diuretics and an ACE inhibitor (te diuretics and an ACE inhibitor (±± digitalis)digitalis)

•• Diuretics were optimized to Diuretics were optimized to achieve euvolemiaachieve euvolemia
•• No need for intensive care and No need for intensive care and no treatment with IVno treatment with IV inotinot

ropic or IV vasodilator therapy ropic or IV vasodilator therapy within 4 dayswithin 4 days
•• Patients were randomized to placebo or carvedilol (1:1) [Patients were randomized to placebo or carvedilol (1:1) [

target dose 25 mg b.i.d.] to up to 29 monthstarget dose 25 mg b.i.d.] to up to 29 months



BetaBeta‐‐blockers in severe HFblockers in severe HF
COPERNICUS trialCOPERNICUS trial

35% 35% ↓↓ in riskin risk
p=0.00013 (unadjusted)p=0.00013 (unadjusted)
p=0.0014 (adjusted)p=0.0014 (adjusted)
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The Sequence, BetaThe Sequence, Beta‐‐blocker before blocker before ACEiACEi



HypothesisHypothesis

Initiation of treatment in patients with CHF with the Initiation of treatment in patients with CHF with the 
BetaBeta11‐‐selective blocker selective blocker bisoprololbisoprolol (to which (to which enalaprilenalapril is is 

subsequently added) subsequently added) is as effective and safe as a is as effective and safe as a 
regimen beginning with the regimen beginning with the ACEiACEi enalaprilenalapril (to (to 
which which bisoprololbisoprolol subsequently added) subsequently added) 

First null hypothesis
Initiation of therapy with bisoprolol is inferior in 
efficacy 
to initiation of therapy with enalapril



Primary endpointPrimary endpoint
(per protocol) (per protocol) 

HR 0.97(95% CI 0.78‐1.21)
Non‐inferiority p=0.046

Bisoprolol first
Enalapril first

163(32.4%) vs 165(33.1%) 



But, Is it safe?But, Is it safe?
Aggravating Heart FailureAggravating Heart Failure



What?What?
Selective Selective vsvs NonNon‐‐selective Betaselective Beta‐‐blockerblocker



Marco M, Circulation 2000

Metra M Circulation 2000



Carvedilol 25mg bid vs
Metoprolol tartarate 50mg bid

34% vs 40% RR 17%



Heart rate in COMETHeart rate in COMET





Problem Problem solivingsoliving
symptomatic hypotensionsymptomatic hypotension

•• Reconsider need for nitrate, CCB and other Reconsider need for nitrate, CCB and other 
vasodiltorsvasodiltors

•• If no sign of congestion If no sign of congestion –– reduce diuretics dosereduce diuretics dose



Problem Problem solivingsoliving
worsening symptom & signworsening symptom & sign

•• Double dose of diuretics or/and Double dose of diuretics or/and ACEiACEi
•• Temporarily reduce betaTemporarily reduce beta‐‐blocker dose if blocker dose if 
increasing diuretics dose not workincreasing diuretics dose not work

•• RewiewRewiew patient in 1patient in 1‐‐2 weeks: if no improvement, 2 weeks: if no improvement, 
consult to specialistconsult to specialist

•• If serious If serious deterioration,halvedeterioration,halve dose of betadose of beta‐‐
blockerblocker

•• Stop betaStop beta‐‐blocker, rarely indicated blocker, rarely indicated 



Problem Problem solivingsoliving
BradycardiaBradycardia

•• ECG to exclude heart blockECG to exclude heart block
•• Consider pacemaker back up if severe Consider pacemaker back up if severe 
bradycardiabradycardia or AV block, Sick sinus nodeor AV block, Sick sinus node

•• Review need, reduce or stop of Review need, reduce or stop of digoxindigoxin, , 
amiodaroneamiodarone....

•• Reduce betaReduce beta‐‐blocker, discontinuation rarely blocker, discontinuation rarely 
needed needed 



Problem Problem solivingsoliving
severe severe decompensateddecompensated HFHF

•• AdmissionAdmission
•• Discontinue betaDiscontinue beta‐‐blocker, blocker, inotropicinotropic supportsupport
•• LevosimendanLevosimendan, , mirlinonemirlinone



SummarySummary

•• Over 10,000 patients evaluated in longOver 10,000 patients evaluated in long‐‐term placeboterm placebo‐‐
controlled clinical trialscontrolled clinical trials

•• Improvement in cardiac function and symptoms: Improvement in cardiac function and symptoms: 
equivocal effects on exercise toleranceequivocal effects on exercise tolerance

•• Decrease in allDecrease in all‐‐cause mortality by 30cause mortality by 30‐‐35%(p<0.0001);effect 35%(p<0.0001);effect 
shown in 3 shown in 3 indivisualindivisual trialstrials‐‐ US US carvedilolcarvedilol, CIBIS, CIBIS‐‐2, 2, 
MERITMERIT‐‐HFHF

•• Decrease in combined risk of death and hospitalization by Decrease in combined risk of death and hospitalization by 
3535‐‐40%(p<0.001); effect shown in 6 40%(p<0.001); effect shown in 6 indivisualindivisual trialstrials

•• Effect shown in patients Effect shown in patients arleadyarleady receiving ACE inhibitorsreceiving ACE inhibitors



4 months after 
carvedilol treatment

At admission
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