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IMPROVE-IT
Primary Endpoint — ITT

Baseline mg/dL 95      

Simvastatin 40-80 mg/dL 70  

Simva 40/Ezetimibe 10 mg/dL 53      

13%

27%



Modified from Bohula EA, et al. Circulation 2016;134:304-13

The TIMI Risk Score for Secondary Prevention (TRS 2P) is 
a simple 9-point risk stratification tool for post-ACS patients 

Risk Stratification for CV 

Death, MI, or Ischemic 
Stroke post-ACS



In patients stabilized after acute coronary syndrome in IMPROVE-IT, the TRS 2P, a simple risk 

stratification tool using 9 readily available clinical characteristics, identifies a strong gradient of risk 

for cardiovascular death, MI, or ischemic stroke and an increasingly favorable relative and 

absolute benefit from the addition of ezetimibe to simvastatin therapy with increasing risk profile

Modified from Bohula EA, et al. Circulation 2016;134:304-13

Atherothrombotic Risk Stratification and 
Ezetimibe for Secondary Prevention



Modified from Bohula EA, et al. Circulation 2016;134:304-13

NNT = 16

Outcomes by Risk Category and Randomized Treatment

The TIMI Risk Score for Secondary Prevention (TRS 2P) is 
a simple 9-point risk stratification tool for post-ACS patients 

NNT = 45



L.S. Rallidis et al.  Atherosclerosis 275 (2018) 262e264

PREVALENCE OF

• Diabetes mellitus (DM),

• Recurrent coronary artery disease

(CAD) and

• Heterozygous familial

hypercholesterolaemia (HeFH)

among 1629 patients with stable CAD.

The last bar shows the proportion of

patients who constitute the extreme

cardiovascular risk category.
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L.S. Rallidis et al.  Atherosclerosis 275 (2018) 262e264

Proportion of extreme cardiovascular risk patients on lipid-lowering therapy

(n= 779) achieving LDL-C levels <70 mg/dL and <55 mg/dL.
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2016 ESC/EAS Guidelines for the Management  of Dyslipidaemias

The Task Force for the Management of Dyslipidaemias of the European 

Society of Cardiology (ESC) and European Atherosclerosis Society (EAS)

European Heart Journal online published August 27, 2016

Choice #1
Statin high dose

Recommendations for the treatment of dyslipidaemia in diabetes

LDL-C NOT AT GOAL
Statin-Ezetimibe

LDL-C by 20%

PCSK9 INHIBITORS
+ Statin-Ezetimibe

LDL-C 55-70%



TIMI SIHD Risk Score and Events

in the Placebo Group 

MACE: CV death, MI, stroke

Bohula EA. Presented at the American Heart Association Scientific Sessions, Anaheim, November 2017

# RI 0/1 2 3 4 ≥5

At Risk 747 3015 4468 3444 2106

% Pts 5 22 32 25 15

Events 32 154 278 257 292

Risk Indicators Points

CHF 1

HTN 1

Age ≥ 75 1

DM 1

Prior Stroke 1

Prior CABG 1

PAD 1

eGFR < 60 1

Current Smoking 1

Prior MI 1

Max Possible 10
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P-trend<0.0001

SIHD: Stable Ischemic Heart Disease



MACE by Risk Category and Treatment

MACE: CV death, MI, stroke

Bohula EA. Presented at the American Heart Association Scientific Sessions, Anaheim, November 2017

Risk (Score) Low (0/1) Intermediate (2-4) High (≥5)
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P-trend < 0.001 for both treatments

P-interaction = 0.94

HR 0.73 (0.43, 1.23)

ARR 1.2%

NNT 83

HR 0.79 (0.71, 0.89)

ARR 1.9%

NNT 53

HR 0.80 (0.67, 0.95)

ARR 3.6%

NNT 28









LDL-C≈90 mg/dl 

LDL-C≈30 mg/dl 





An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

LDL Cholesterol Lowering with 

Evolocumab and Outcomes in Patients 

with Peripheral Artery Disease: 

Insights from the FOURIER Trial

Marc P. Bonaca, Patrice Nault, Robert P. Giugliano, Anthony C. Keech, 

Armando Lira Pineda, Estella Kanevsky, Julia Kuder, Sabina A. Murphy, 

J. Wouter Jukema, Basil S. Lewis, Lale Tokgozoglu, Ransi Somaratne, 

Peter S. Sever, Terje R. Pedersen, Marc S. Sabatine

for the FOURIER Steering Committee & Investigators

American Heart Association – Annual Scientific Session

Late-Breaking Science in Prevention

November 13, 2017



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Peripheral Artery Disease and Risk in 

Placebo Patients

Days from Randomization

C
V

D
 /

 M
I 
/ 
S

tr
o

k
e

adjusted age, sex, race, BMI, diabetes, hypertension, smoking, eGFR, CHF, prior MI, 

CABG/PCI, and history of stroke or TIA.

0%

2%

4%

6%

8%

10%

12%

14%

16%

0 180 360 540 720 900
Days from Randomization

0%

2%

4%

6%

8%

10%

12%

14%

16%

0 180 360 540 720 900

P=0.0028

7.6%

10.3%

14.9%

P=0.0001

C
V

D
 /

 M
I 
/ 
S

tr
o

k
e

7.6%

13.0%
Adjusted HR
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(1.53 – 2.14)

P<0.001

PAD N=1784

MI or Stroke and no PAD N=11996 MI or Stroke and no PAD N=11996

PAD with MI/Stroke N=1036

PAD no MI/Stroke N=748



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School
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Placebo

Evolocumab

13.0%

7.6%

9.5%

6.2%

PAD

3.5% ARR

NNT2.5y 29

No PAD

1.4% ARR

NNT2.5y 72

PAD
N=3,642

27% RRR

HR 0.73

(0.59 – 0.91)

P=0.0040

p-interaction = 0.41

No PAD

N=23,922

HR 0.81

95% CI (0.73 – 0.90)

P<0.001

Days from  Randomization

CV Death, MI or Stroke in Patients with 

and without Peripheral Artery Disease
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An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School
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Major Adverse Limb Events

Placebo

Evolocumab

0.45%
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All Patients
N=27,564

42% RRR

HR 0.58

(0.38 – 0.88)

P=0.0093
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Days from  Randomization

Outcome HR 95% CI

MALE 0.58 (0.38–0.88)

ALI or major amputation 0.52 (0.31–0.89)

ALI 0.55 (0.31–0.97)

Major amputation 0.57 (0.17–1.95)

Urgent revascularization 0.69 (0.38–1.26)

Circulation 2018;137:338



MALE
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Achieved LDL-C and Major Adverse Limb Events

adjusted for significant (p<0.05) predictors of LDL-C cholesterol at 1 month after randomization including age, BMI, LDL-C at 

baseline, male sex, race, randomized in North America, current smoker, high intensity statin.

P=0.026 for beta coefficient

Circulation 2018;137:338

- 42%



The Very High CVD Risk Patients

• Atherothrombotic risk stratification using the TIMI Risk Score for 2P 

identifies patients, in the IMPROVE-IT trial, at extremely high CV risk 

who derive greatest benefit from the addition of ezetimibe to statin therapy 

for secondary prevention after ACS

• In FOURIER the use of evolocumab (in combination mostly with high 

intensity statin therapy) was associated with a greater CVD event 

reduction and a cost/effective NNT in patients with:

– Multivessel disease

– Recurrent MI and progressive CVD

– Diabetes

– PAD

• In these patients it may be appropriate to aim for the lowest LDL-C 

achievable

• Should we aim for LDL-C ERADICATION (rather than LDL-C lowering)?



Extreme CVD Risk Patients
LDL-C lowering ROADMAP

* LDL-C goal for High-risk and Very high-risk patients as defined by ESC/EAS guidelines for the management of dyslipidemias.

Reiner Z et al. Eur Heart J 2011;32:1769-818

LDL-C Achieved (mg/dl)
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Patient receives

first statin (i.e Atorva 40mg)

45% reduction in LDL-C

LDL-C ≈140 mg/dl

6% reduction in LDL-C

Patient titrates statin (atorvastatin 80 mg)

Patient

adds ezetimibe

15-20% reduction in LDL-C

Patient adds Anti PCSK9
55-60% reduction in LDL-C

LDL-C 37 mg/dl

Further

Relevant

CV benefit

≈ 80% LDL-C reduction vs. baseline;  30-35% ABSOLUTE CV RISK REDUCTION!



Erin A Bohula et al, Circulation. 2018;138:131–140. DOI: 10.1161/CIRCULATIONAHA.118.034032
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An Academic Research Organization of

Brigham and Women’s Hospital and Harvard Medical School

Achieved Lp(a), LDL and CV Risk
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6.57%

7.88%

8.45%

9.43%

P<0.001



IT’S STILL A LONG, LONG WAY TO TIPPERARY!!!


