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Early Statin Use and OutcomesEarly Statin Use and Outcomes
BackgroundBackground

Secondary prevention benefitSecondary prevention benefit
NonNon--lipid effects of statinslipid effects of statins
Improved complianceImproved compliance
Registries:Registries:

Supporting data for improved outcomeSupporting data for improved outcome
PursuitPursuit
Registry of information and Knowledge           Registry of information and Knowledge           
Prism PlusPrism Plus
TacticsTactics

NonNon--supporting data for improved outcome  supporting data for improved outcome  
Symphony 1 & 2Symphony 1 & 2

Randomized trials:  Randomized trials:  
MiraclMiracl
PROVEPROVE--ITIT



•• Gives constant reduction in riskGives constant reduction in risk most effective when absolute risk most effective when absolute risk 
is highest and benefit begins sooner              is highest and benefit begins sooner              

•• May stabilise plaqueMay stabilise plaque maximum benefit when given maximum benefit when given 
earlyearly

•• Other nonOther non--lipidlipid--lowering effectslowering effects antianti--inflammatory, antiinflammatory, anti--thrombotic etc            thrombotic etc            

•• Patients already in hospitalPatients already in hospital patients are more likely to comply withpatients are more likely to comply with
therapytherapy

•• Discharged on statin therapyDischarged on statin therapy underscores the need for continued underscores the need for continued 
therapy and improves compliancetherapy and improves compliance

Rationale for early statin therapy Rationale for early statin therapy 



Statins*Statins*LDL-C reduction

Reduction in
chylomicron and 
VLDL remnants,
IDL, LDL-C • Restore endothelial function

• Maintain SMC function 
• Anti-inflammatory effects
• Decreased thrombosis

Lumen

Lipid 
core

Macrophages

Smooth 
muscle 
cells

Potential mechanisms of benefit of Potential mechanisms of benefit of 
statins in ACSstatins in ACS

*Statins differ in  these *Statins differ in  these 
effects/mechanismseffects/mechanisms



Time (weeks)

*60 patients admitted for acute MI or unstable angina, enrolled 
before hospital discharge
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Pravastatin 
40 mg/day

Placebo

p<0.05

The RECIFE study: Pravastatin rapidly improves 
endothelial function after ACS

Dupuis JACC 1998;31:380A



Early secondary prevention trials only focused on Early secondary prevention trials only focused on 
longlong--term event reductions in stable patientsterm event reductions in stable patients
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Vascular Events during FollowVascular Events during Follow--up up 
Death, MI, stroke, or revascularizationDeath, MI, stroke, or revascularization

100%100%

95%95%

90%90%

85%85%

80%80%

75%75%

11 22 33 44 55 6     6     
Years of followYears of follow--upup

PlaceboPlacebo

55 55 ±± 5.8 less per 1000 5.8 less per 1000 
treated pts P<0.00001treated pts P<0.00001
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Acute coronary
event

MIRACL    

4S3

AFCAPS / TexCAPS/    
WOSCOPS

CARE1/LIPID2

4 mo
No history of CAD Unstable CAD

Randomization:
24–96 h

3 mo

t=0

6 mo
Randomization:
CARE - 3–20 mo
LIPID - 3–36 mo

Randomization:
>6 mo

Stable CAD

Primary prevention Secondary  prevention

Schwartz GG et al. Am J Cardiol 1998;81:578–581.
Duration of follow-up: 15.0 years; 26.1 years; 35.4 years.



UA CV risk models
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MIRACL study design
Prospective, randomised, multicentre, doubleProspective, randomised, multicentre, double--blind blind 

3,086 patients3,086 patients

80 mg atorvastatin, commenced 80 mg atorvastatin, commenced 
within 24within 24––96 h of event96 h of event

Follow up at 2, 6 and 16 weeks for Follow up at 2, 6 and 16 weeks for 
endpoints, ECG, labs and endpoints, ECG, labs and AEsAEs

Inclusion criteriaInclusion criteria
UA or nonUA or non--QQ--wave MI wave MI 
in previous 1in previous 1––4 days4 days

Exclusion criteriaExclusion criteria
•• Serum cholesterol >7 Serum cholesterol >7 mmolmmol/L /L 

(270 mg/(270 mg/dLdL))
•• Concurrent or previous Concurrent or previous 

percutaneous intervention percutaneous intervention 
(6 months) or surgery (6 months) or surgery 
(3 months) (3 months) 

•• Concurrent lipidConcurrent lipid--lowering lowering 
therapy therapy 

•• Any agent likely to induce Any agent likely to induce 
rhabdomyolysisrhabdomyolysis when taken when taken 
with statinswith statins

Placebo, commenced within 24Placebo, commenced within 24––
96 h of event96 h of event

Schwartz JAMA 2001;285:1711



MIRACL: primary efficacyMIRACL: primary efficacy

Relative risk = 0.84
p=0.048

Atorvastatin
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MIRACL:  primary end point eventsMIRACL:  primary end point events

p=0.02

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Atorvastatin better Placebo better
Relative risk

Death

Nonfatal Acute MI

Resuscitated
Cardiac Arrest

Worsening angina with new
objective evidence of ischemia
requiring urgent rehospitalization

Schwartz JAMA 2001;285:1711



MIRACL: fatal or nonfatal strokeMIRACL: fatal or nonfatal stroke
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MIRACL ResultsMIRACL Results

DisappointingDisappointing

The primary endpoint was positive but the result was The primary endpoint was positive but the result was 
borderline; p=0.048 with two interim looks at the databorderline; p=0.048 with two interim looks at the data

The composite was driven by a difference in the rate of The composite was driven by a difference in the rate of 
admissions for recurrent ischemiaadmissions for recurrent ischemia

There was no significant difference in death or nonThere was no significant difference in death or non--fatal fatal 
myocardial infarctionmyocardial infarction

There was no difference in revascularization ratesThere was no difference in revascularization rates

Schwartz JAMA 2001;285:1711



Withdrawal of StatinsWithdrawal of Statins

LaufsLaufs U et al. U et al. Circulation Circulation 20002000
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PRISM: Study DesignPRISM: Study Design
3232 pts with 3232 pts with acute coronary syndromes (24 h)acute coronary syndromes (24 h)

21522152 pts with pts with complete recordscomplete records

300 300 -- 325 mg aspirin325 mg aspirin

N = N = 10751075
heparin for 48 hheparin for 48 h

N =N = 10771077
tirofiban for 48 htirofiban for 48 h

22--dayday, 7, 7--day and 30day and 30--day followday follow--up:up:
DeathDeath and myocardial infarctionand myocardial infarction

PCI PCI discourageddiscouraged

White, NEJM ,1998;338:1498



PRISM: Withdrawal of StatinsPRISM: Withdrawal of Statins
Definition of SubgroupsDefinition of Subgroups

Statin Statin pretreatmentpretreatment PretreatedPretreated for 6+ monthsfor 6+ months
(n=302)(n=302) Continued within 24 hContinued within 24 h

Statins withdrawnStatins withdrawn PretreatedPretreated for 6+ months for 6+ months 
(n=86) (n=86) No statin after hospitalizationNo statin after hospitalization

No StatinsNo Statins No statin past 6 monthsNo statin past 6 months
(n=1249) (n=1249) No statin during 30No statin during 30--day followday follow--upup

Heeschen CIRC 2002;105:1446



PRISM: Withdrawal of StatinsPRISM: Withdrawal of Statins
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PRISM: Statin PretreatmentPRISM: Statin Pretreatment
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PRISM: Withdrawal of StatinsPRISM: Withdrawal of Statins
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PRISM: Cholesterol LevelsPRISM: Cholesterol Levels
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PRISM: Withdrawal of StatinsPRISM: Withdrawal of Statins
Multivariate Analysis (30d FU)Multivariate Analysis (30d FU)

VariableVariable OROR 95 % CI       95 % CI       P valueP value

GenderGender 0.910.91 0.65 0.65 –– 1.491.49 0.590.59
Age > 65 yearsAge > 65 years 1.241.24 1.12 1.12 –– 4.264.26 0.260.26

Diabetes mellitusDiabetes mellitus 1.151.15 0.84 0.84 –– 1.461.46 0.640.64
HypercholerolemiaHypercholerolemia 0.890.89 0.71 0.71 –– 1.161.16 0.650.65
HypertensionHypertension 0.990.99 0.85 0.85 –– 1.061.06 0.990.99

History of MIHistory of MI 0.890.89 0.72 0.72 –– 1.251.25 0.660.66
History of PCIHistory of PCI 0.730.73 0.58 0.58 –– 1.131.13 0.530.53
History of CABGHistory of CABG 1.161.16 0.91 0.91 –– 1.241.24 0.650.65

ST changesST changes 1.211.21 0.86 0.86 –– 1.981.98 0.020.02
TT--wave inversionwave inversion 0.840.84 0.65 0.65 –– 1.051.05 0.140.14
Troponin T elevationTroponin T elevation 2.682.68 1.54 1.54 -- 5.895.89 0.0050.005
TirofibanTirofiban 0.820.82 0.45 0.45 –– 1.081.08 0.150.15
Statins discontinuedStatins discontinued 3.243.24 1.64 1.64 –– 6.27 6.27 0.0080.008

Patients with statin pretreatment (n=455)Patients with statin pretreatment (n=455)

Heeschen CIRC 2002;105:1446



PRISM: Withdrawal of StatinsPRISM: Withdrawal of Statins

Statin Statin pretreatmentpretreatment in patients with acute in patients with acute 
coronary syndromes is associated with improved coronary syndromes is associated with improved 
clinical outcomeclinical outcome
Discontinuation of statins after onset of Discontinuation of statins after onset of 
symptoms completely abrogates this beneficial symptoms completely abrogates this beneficial 
effecteffect

Heeschen CIRC 2002;105:1446



NRMINRMI--44
Discontinuation of statins: mortality Discontinuation of statins: mortality 
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StatinTreatmentStatinTreatment RatesRates
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LDL DURING FOLLOW UPLDL DURING FOLLOW UP
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Patients Receiving Medication 

≥ 6 Months After CHD Event*

Antiplatelet 81.2%

β-blocker 53.7%

Lipid-lowering agent 32.0%
*CABG, PTCA, AMI, 
,ischaemia

Eur Heart J. 1997;18:1569-1582

Under treatment of ACS patients
EUROASPIRE



REVERSALREVERSAL
DoubleDouble--blind comparison of atorvastatin 80mg blind comparison of atorvastatin 80mg 
vs pravastatin 40mg in patients undergoing vs pravastatin 40mg in patients undergoing 
catheterizationcatheterization
Primary outcome was % change in Primary outcome was % change in atheromaatheroma
volume as determined by intravascular volume as determined by intravascular 
ultrasoundultrasound
Baseline LDL was 3.9mmol/L, reduced to 2.85 Baseline LDL was 3.9mmol/L, reduced to 2.85 
in the pravastatin group and 2.05 in the pravastatin group and 2.05 mmolmmol/L by /L by 
atorvastatinatorvastatin

Nissen JAMA 2003;291:1071



REVERSALREVERSAL

AtheromaAtheroma volume and progression was volume and progression was 
decreased by atorvastatin. The lower decreased by atorvastatin. The lower 
progression rate was equivalent  to an progression rate was equivalent  to an 
additional reduction in LDL of 20%additional reduction in LDL of 20%

Other changes in lipoproteins or CRP        Other changes in lipoproteins or CRP        
(36.4% fall with atorvastatin and 5.2% with (36.4% fall with atorvastatin and 5.2% with 
pravastatin)  could be explanationspravastatin)  could be explanations

Nissen JAMA 2003;291:1071



Standard medical therapyStandard medical therapy

PravastatinPravastatin
40 mg 40 mg qhsqhs

AtorvastatinAtorvastatin
80 mg 80 mg qhsqhs

GatifloxacinGatifloxacin PlaceboPlacebo

PROVE IT
DoubleDouble--blind, randomised, 4,000 patients with ACS blind, randomised, 4,000 patients with ACS 

<10 days and total cholesterol <240 mg/<10 days and total cholesterol <240 mg/dLdL (6.2 (6.2 mmolmmol/L)/L)

PlaceboPlaceboGatifloxacinGatifloxacin

FollowFollow--up visit 30 daysup visit 30 days

Minimum duration 18 monthsMinimum duration 18 months
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PROVE IT

Cannon C, et al N Engl J Med 2004;350:15



PROVE IT : Death
or a Major Cardiovascular Event

Cannon C, et al N Engl J Med 2004;350:15



PROVEPROVE--itit
Most likely the difference in therapies isMost likely the difference in therapies is
explained by differences in LDLexplained by differences in LDL
PleotrophicPleotrophic effects could also beeffects could also be
important important 
Atorvastatin has been shown to have aAtorvastatin has been shown to have a
greater antigreater anti--inflammatory effect with ainflammatory effect with a
much larger reduction in CRPmuch larger reduction in CRP
The target LDL should now be 1.6mmol/LThe target LDL should now be 1.6mmol/L



A-Z Study Design
• A Phase

• (open-label)
Z Phase

(double-blind)

Admission

UAP
NSTE-MI
STE-MI

Unfractionated
heparin

Tirofiban
(48 to 108 hours)

enoxaparin

Re-randomized Diet and
placebo

4 months

1 month
Simvastatin

40 mg

120 hours

Stabilized

Simvastatin
80 mg

Simvastatin
20 mg



Z-Phase Qualifying Event and 
Characteristics

Event
STE-MI
Non-STE ACS

Median Age (yrs)

Characteristics

39.9%
58.4%

Male gender
61.0 

75.1%

Z-Phase MIRACL

46.5%

65.0

65.0%

MI
Non-MI

76.7%
23.3%

53.5%

N=4395 N=3086

100.0%



Differences between MIRACL and A to Z

• MIRACL excluded patients requiring PCI during the 
index hospitalization or in whom PCI was planned 
whereas A to Z allows patients treated with PCI 

• MIRACL had few patients treated with IIb/IIIa receptor 
antagonists whereas A to Z tests acute lipid lowering in 
conjunction with the best contemporary practice.



Differences between MIRACL and A to Z

• MIRACL compared 80mg of atorvastatin to 
placebo whereas A to Z compares 40mg-80mg 
simvastatin with placebo  for 4 months followed 
by 20mg of simvastatin.

• Follow-up in MIRACL was for only 16 weeks 
whereas it is 1-2 years in A to Z.

• MIRACL only included non-ST elevation ACS 
patients whereas A to Z also includes patients 
with ST elevation ACS.



A to Z: Continuing Relevance 
and Questions Addressed

Z-phase

• Will early aggressive therapy with simvastatin reduce early 
and longer term cardiovascular event rates?

• Will there be benefits in patients  across the spectrum of  
ACS?

• Will there be consistent benefits in patients undergoing or  
not undergoing revascularization?

• What will be the event rates in patients treated with this 
combination of therapies?



A to Z, MIRACL and PROVE IT
A-Z MIRACL PROVE IT

Patients 4500  (Z phase) 3000 4000

Diagnosis NSTE ACS, STE-MI NSTE ACS                        NSTE ACS, STE-MI 

Cholesterol <6.4 mmol/L < 7.0 mmol/L 3.9-6.2 mmol/L

Intervention PCI none allowed after PCI

Therapy                      Simvastatin 40-80 mg Atorvastatin 80mg           Pravastatin 40mg         
placebo  4 Months placebo  4 Months Atorvastatin 80mg

Start of Therapy 2-5 days                                1-4 days <10 days 

Follow-up                  ~18 months 4 months 2 years

end-point driven

Therapy

NSTE ACS Aggrastat/Heparin/Enox       not defined not defined

STE-MI ASA/Heparin/Fibrinolysis N/A not defined



Rationale for Early Statin TherapyRationale for Early Statin Therapy

Clinical NeedClinical Need
Recurrent events occur early after index Recurrent events occur early after index 
presentationpresentation

PathophysiologicPathophysiologic rationalerationale
Restores endothelial functionRestores endothelial function
Reduces markers of inflammationReduces markers of inflammation
Improves thrombotic Improves thrombotic ““profileprofile””
Improves ComplianceImproves Compliance
Clinical DataClinical Data



Conclusions
•Evidence from retrospective analyses of clinical trials 
and registries suggest that early statin usage is 
beneficial

•Given the heterogeneity of risk in patients with ACS 
and the multiple therapies that must be selectively 
applied, prospective therapeutic trials to determine 
the impact of early statin use on outcomes have been 
required

•A to Z  will  contribute important information to our  
understanding of the role of statins early in ACS


