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Role of Role of StatinsStatins in Heart Failurein Heart Failure

ooBackground Background -- WhyWhy couldcould itit bebe controversialcontroversial??
ooPreventionPrevention of of heartheart failurefailure byby statinsstatins
ooEvidenceEvidence fromfrom otherother heartheart failurefailure trialstrials and and registriesregistries
ooCORONACORONA
ooWhatWhat to do to do basedbased on on thesethese resultsresults??

Jong et al. Arch Intern Med 2002; 162: 1689Jong et al. Arch Intern Med 2002; 162: 1689
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OneOne--YearYear MortalityMortality After First CHF After First CHF 
Hosp. In 38‘702 Pat.Hosp. In 38‘702 Pat.
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Rauchhaus et al. JACC 2003; 42: 1933Rauchhaus et al. JACC 2003; 42: 1933
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LowLow CholesterolCholesterol as a as a PoorPoor PredictorPredictor of of 
OutcomeOutcome in in HeartHeart FailureFailure
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ComparisonComparison in 303 in 303 
patientspatients withwith heartheart
failurefailure (n=126 (n=126 withwith
lowlow cholersterolcholersterol))
p=.001p=.001

Rauchhaus et al. Lancet 2000; 356: 930Rauchhaus et al. Lancet 2000; 356: 930
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The The EndotoxinEndotoxin--Lipoprotein HypothesisLipoprotein Hypothesis

Bacterial Translocation / Endotoxin ChallengeBacterial Translocation / Endotoxin Challenge

Proinflammatory
Cytokine Production
Proinflammatory
Cytokine Production

Serum LipoproteinsSerum Lipoproteins

LiverLiver

Progression of Chronic Heart FailureProgression of Chronic Heart Failure

MortalityMortality
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Scirica et al. JACC 2006; 47: 2326Scirica et al. JACC 2006; 47: 2326
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EffectsEffects of Intensive of Intensive LipidLipid LoweringLowering on on 
HeartHeart FailureFailure Events (PROVEEvents (PROVE--IT)IT)

Scirica et al. JACC 2006; 47: 2326Scirica et al. JACC 2006; 47: 2326
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EffectsEffects of Intensive of Intensive LipidLipid LoweringLowering on on 
HeartHeart FailureFailure Events (PROVEEvents (PROVE--IT)IT)

Khush et al. Circulation 2007; 115: 576Khush et al. Circulation 2007; 115: 576
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CHF CHF HospitalisationsHospitalisations in Relation to Serum in Relation to Serum 
CholesterolCholesterol and and AtorvastatinAtorvastatin DoseDose
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ReductionReduction of Events of Events byby StatinStatin TherapyTherapy in in 
CHF CHF -- SubgroupsSubgroups fromfrom TNT TrialTNT Trial
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RiskRisk ReductionReduction of of HeartHeart FailureFailure
Events Events duedue to to StatinStatin TherapyTherapy??
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Anker et al. Int J Cardiol 2006; 112: 234Anker et al. Int J Cardiol 2006; 112: 234

B
A

S I L I E N S I S

C
A

RD
IOLOGIA

StatinsStatins in in HeartHeart FailureFailure --
RegistryRegistry--DataData fromfrom 5 5 CentresCentres in Europein Europe

Anker et al. Int J Cardiol. 2006; 112: 234Anker et al. Int J Cardiol. 2006; 112: 234
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Are Are StatinsStatins BeneficialBeneficial in in HeartHeart FailureFailure ??
RetrospectiveRetrospective AnalysesAnalyses

<0.0001<0.00011.791.79<0.0001<0.00011.891.89NYHANYHA
0.0060.0060.660.660.00030.00030.630.63ββ--BlockerBlocker
0.0050.0050.640.640.0030.0030.610.61StatinStatin useuse
0.020.020.890.890.00080.00080.880.88Chol.(mmolChol.(mmol/l)/l)
0.030.030.970.970.00020.00020.960.96BMI (kg/m²)BMI (kg/m²)
<0.0001<0.00011.041.04<0.0001<0.00011.031.03Age (y)Age (y)
0.230.231.181.18<0.0001<0.00011.581.58IschemicIschemic
<0.0001<0.00010.960.96<0.0001<0.00010.970.97LVEF (%)LVEF (%)
ppHRHRppHRHR

RegistryRegistry: n=1363 / 705: n=1363 / 705ELITEELITE--2: n=2734 / 3982: n=2734 / 398

CAVE: Large CAVE: Large 
differencesdifferences betweenbetween groupsgroups

Krum et al. Cardiology 2007; 108: 28Krum et al. Cardiology 2007; 108: 28
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Are Are StatinsStatins BeneficialBeneficial in in HeartHeart FailureFailure ??
RetrospectiveRetrospective Analysis CIBISAnalysis CIBIS--IIII

0.0010.0010.080.0834.4%34.4%29.7%29.7%43.4%43.4%25.0%25.0%CV CV deathdeath / / hosphosp

0.00020.00020.0010.00118.0%18.0%12.4%12.4%13.2%13.2%7.5%7.5%HospHosp CHFCHF

0.0040.0040.0030.00312.0%12.0%9.7%9.7%14.2%14.2%1.7%1.7%CV CV deathdeath

0.50.50.020.023.7%3.7%3.0%3.0%1.9%1.9%0.0%0.0%CHF CHF deathdeath

0.030.030.030.035.9%5.9%4.0%4.0%10.4%10.4%0.0%0.0%SCDSCD

<.0001<.00010.0030.00317.2%17.2%12.8%12.8%17.9%17.9%1.7%1.7%DeathDeath

PlaceboPlaceboBisoproBisoproPlaceboPlaceboBisoproBisopro

p p interinter--
actionaction

multivarmultivar..

p p interinter--
actionaction
univarunivar..

No No statinstatinStatinStatin

CAVE: Large CAVE: Large 
differencesdifferences betweenbetween groupsgroups B
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Kjekshus et al. NEJM 2007; 347: 2248Kjekshus et al. NEJM 2007; 347: 2248
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CORONACORONA
InclusionInclusion CriteriaCriteria

ooPatients with ischemic heart failure, aged 60 years or olderPatients with ischemic heart failure, aged 60 years or older
ooNYHA II, III, IVNYHA II, III, IV
ooLVEF LVEF ≤≤40% (LVEF 40% (LVEF ≤≤35% in NYHA II)35% in NYHA II)
oo„investigator thought they did not need „investigator thought they did not need statinstatin treatment…“treatment…“
ooNo acute No acute decompensationdecompensation
ooNo ICD / CRT within 3 monthsNo ICD / CRT within 3 months
ooNo infarction with 6 months, no PCI, CABG, unstable angina, No infarction with 6 months, no PCI, CABG, unstable angina, 

stroke within 3 monthsstroke within 3 months
ooLiver enzymes max 2x ULN (CK 2.5x ULN); Liver enzymes max 2x ULN (CK 2.5x ULN); creatininecreatinine 221221

Kjekshus et al. NEJM 2007; 347: 2248Kjekshus et al. NEJM 2007; 347: 2248
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CORONACORONA
BaselineBaseline characteristicscharacteristics

.52.52129 129 ±± 1717129 129 ±± 1717SystSyst BPBP

.13.13180 median180 median166 median166 medianNTNT--BNP (BNP (pmolpmol/l)/l)

.77.775.36 5.36 ±± 1.111.115.35 5.35 ±± 1.061.06CholesterolCholesterol

.87.8760%60%60%60%PreviousPrevious MIMI

.54.5427 27 ±± 5527 27 ±± 55BMIBMI

.94.9431 31 ±± 7731 31 ±± 77LVEF LVEF 

.61.6137 / 61 / 1.4%37 / 61 / 1.4%37 / 62 / 1.6%37 / 62 / 1.6%NYHA II / III / IVNYHA II / III / IV

.98.9824%24%24%24%FemaleFemale sexsex

.99.9973 73 ±± 7 7 yearsyears73 73 ±± 7 7 yearsyearsAgeAge
PPPlaceboPlaceboRosuvaRosuva (10mg)(10mg)
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Kjekshus et al. NEJM 2007; 347: 2248Kjekshus et al. NEJM 2007; 347: 2248
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CORONACORONA
BaselineBaseline characteristicscharacteristics

ooPatientsPatients werewere well well treatedtreated overalloverall
oo ACEACE--inhibitorinhibitor oror ARB: 92%ARB: 92%
oo ββ--Blocker: 75%Blocker: 75%
oo Spironolactone: 39%Spironolactone: 39%
oo LoopLoop diureticdiuretic: 76%: 76%
oo Digoxin: 33%Digoxin: 33%

oo24% 24% patientspatients hadhad serumserum creatinine >130creatinine >130μμmol/lmol/l
ooMeanMean creatinine: 115 creatinine: 115 ±± μμmol/lmol/l
ooLDLLDL--levelslevels: 3.55 : 3.55 ±± 0.94 mmol/l0.94 mmol/l

Kjekshus et al. NEJM 2007; 347: 2248Kjekshus et al. NEJM 2007; 347: 2248
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OutcomeOutcome in CORONAin CORONA
1° EP: CV 1° EP: CV deathdeath, MI, , MI, strokestroke

Kjekshus et al. NEJM 2007; 347: 2248Kjekshus et al. NEJM 2007; 347: 2248
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OutcomeOutcome in CORONAin CORONA

ooSimilarSimilar resultsresults on on basicallybasically all all prespecifiedprespecified fatal and fatal and nonnon--fatalfatal
eventsevents (HR (HR betweenbetween 0.92 and 1.00, no 0.92 and 1.00, no significancesignificance))

ooHoweverHowever, , reductionreduction in in somesome hospitalisationhospitalisation ratesrates::
oo AnyAny cause: 0.94 (p=0.09)cause: 0.94 (p=0.09)
oo CV cause: 0.92 (p=0.04)CV cause: 0.92 (p=0.04)
oo WorseningWorsening heartheart failurefailure: 0.91 (p=0.11): 0.91 (p=0.11)
oo UnstableUnstable anginaangina: 0.91 (p=0.56): 0.91 (p=0.56)
oo NonNon--CVCV cause: 0.98 (p=0.72)cause: 0.98 (p=0.72)

ooSide Side effectseffects similarsimilar in in bothboth groupsgroups
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WhyWhy isis ThereThere No No RiskRisk ReductionReduction in in 
CORONA? CORONA? -- PossiblePossible ExplantationsExplantations

ooRosuvastatinRosuvastatin might have a profile different to that of other might have a profile different to that of other 
statinsstatins (apart from the effects on lipids and CRP)(apart from the effects on lipids and CRP)
oo Class effect apart from effects on muscles (and liver)Class effect apart from effects on muscles (and liver)

ooStudy too small for positive effectsStudy too small for positive effects
oo Discrepancy between positive effects on hospitalisations and lacDiscrepancy between positive effects on hospitalisations and lacking king 

effects on mortality and primary endpointeffects on mortality and primary endpoint

ooOverall relative few vascular eventsOverall relative few vascular events
oo But CHF and SCD in previous trials often related to myocardial But CHF and SCD in previous trials often related to myocardial 

infarctioninfarction

ooOther problems main problem / interactions !Other problems main problem / interactions !
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WhyWhy isis ThereThere No No RiskRisk ReductionReduction in in 
CORONA? CORONA? -- PossiblePossible ExplantationsExplantations

ooOtherwise very well treated patientsOtherwise very well treated patients
oo Additional effect only small?Additional effect only small?

ooSubgroup analysesSubgroup analyses
oo „The effect of treatment was consistent across all subgroups of „The effect of treatment was consistent across all subgroups of patients patients 

with with prespecifiedprespecified risks, with no indication of harm in any subgroup“risks, with no indication of harm in any subgroup“

ooCombination of older age and heart failure may result in lesser Combination of older age and heart failure may result in lesser 
importance of cardiovascular targets (particularly prevention)importance of cardiovascular targets (particularly prevention)

ooToo late for prevention !Too late for prevention !
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ConsequencesConsequences of CORONAof CORONA

Should we treat heart failure patients with Should we treat heart failure patients with statinsstatins ??
ooPatients without coronary artery disease notPatients without coronary artery disease not
ooBased on the overwhelming evidence for secondary prevention Based on the overwhelming evidence for secondary prevention 

of CAD principally yes, but …of CAD principally yes, but …
ooConsideration of potential benefit in view of the individual Consideration of potential benefit in view of the individual 

prognosisprognosis
oo Positive effects of Positive effects of statinsstatins need some time… (1need some time… (1--2 years)2 years)

oo In patients with advanced / endIn patients with advanced / end--stage heart failure, stage heart failure, statinsstatins may may 
not be first line treatmentnot be first line treatment
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StatinsStatins and and HeartHeart FailureFailure

ooEvidence so far rather poorEvidence so far rather poor
oo Indirect evidence mainly suggests  improvement in prognosisIndirect evidence mainly suggests  improvement in prognosis
oo But there are some arguments for the oppositeBut there are some arguments for the opposite
oo CORONA study overall disappointingCORONA study overall disappointing

ooAssessment of the individual prognosisAssessment of the individual prognosis
oo Prognosis of the underlying Prognosis of the underlying disease(sdisease(s) ) 
oo Possible effects of secondarily preventive meansPossible effects of secondarily preventive means

ooHeart failure Heart failure per seper se no reason for using no reason for using statinsstatins


