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Nicolal Anitschkow
(1885 — 1964)

+ |dentified cell types involved in atherosclerosis

— Smooth muscle cells
— Macrophages
— Lymphocytes
 “There is no atherosclerosis
without cholesterol”

Anitschkow NN, Chatalov S (1913). "Uber experimentelle
Cholesterinsteatose und ihre Bedeutung fir die Entstehung einiger

pathologischer Prozesse". Zentralbl Allg Pathol 24: 1-9.

Anitschkow NN (1913). "Uber die Veranderungen der Kaninchenaorta bei
experimenteller Cholesterinsteatose". Beitr Pathol Anat 56: 379-404.



CTT: more intensive LDL lowering can
decrease CV events by 40-50%

Event (% per annum)

Statin/more Control/less

RR (CI) per 1 mmol/L reduction in LDL-C

Trend

test

More vs less statin
<2 mmol/L

=2 to <2.5 mmol/L
22.5 to <3.0 mmol/L
23 to <3.5 mmol/L
23.5 mmol/L

Total

Statin vs contol
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=2.5 to <3.0 mmol/L
23 to <3.5 mmol/L
23.5 mmol/L

Total

All trials combined
<2 mmol/L

22 to <2.5 mmol/L
=22.5 to <3.0 mmol/L
=3 to <3.5 mmol/L
>3.5 mmol/L
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339 (2.4%)
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910 (4.1%)
1528 (3.6%)
1866 (3.3%)
2007 (3.2%)
4508 (3.0%)

10973 (3.2%)

795 (5.2%)
1317 (4.8%)
1203 (5.0%)

633 (5.8%)

398 (7.8%)
4416 (5.3%)

217 (3.2%)
412 (2.9%)
1022 (3.2%)
1821 (3.6%)
5338 (3.7%)
8934 (3.6%)

1012 (4.6%)
1729 (4.2%)
2225 (4.0%)
2454 (4.0%)
5736 (3.9%)
13350 (4.0%)
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Statin/more better

Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet. 2010;376:1670-1681
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0.71 (0.52-0.98)
0.77 (0.64-0.94)
0.81 (0.67-0.97)
0.61 (0.46-0.81)
0.64 (0.47-0.86)
0.72 (0.66-0.78)

0.87 (0.60-1.28)
0.77 (0.62-0.97)
0.76 (0.67-0.86)
0.77 (0.71-0.84)
0.80 (0.77-0.84)
0.79 (0.77-0.81)

0.78 (0.61-0.99)
0.77 (0.67-0.89)
0.77 (0.70-0.85)
0.76 (0.70-0.82)
0.80 (0.76-0.83)
0.78 (0.76-0.80)

Control/less better

X?=2.04
(p=0.2)

X2=0.80
(p=0.4)

X?=1.08
(p=0.3)



Statin CV Outcomes Trials Show That The Magnitude of
CV Event Reduction is Related to LDL-C Reduction?

In a meta-analysis of 26 statin trials, reflecting data from 170,000 patients,

there was a
22% risk reduction in CV events per 1 mmol/L reduction in LDL-C (P<0.0001)*
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CV=cardiovascular; LDL-C=low-density lipoprotein cholesterol.

1. Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet. 2010;376:1670-1681. 2. Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet.
2005;366:1267-1278. 3. Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet. 2012;380:581-590.



Ezetimibe Added to Statin Therapy
after Acute Coronary Syndromes

Christopher P. Cannon, M.D., Michael A. Blazing, M.D.,
Robert P. Giugliano, M.D., Amy McCagg, B.S., Jennifer A. White, M.S,,
Pierre Theroux, M.D., Harald Darius, M.D., Basil 5. Lewis, M.D.,

Ton Oude Ophuis, M.D., Ph.D., J. Wouter Jukema, M.D., Ph.D.,
Gaetano M. De Ferrari, M.D., Witold Ruzyllo, M.D., Paul De Lucca, Ph.D.,
KyungAh Im, Ph.D., Erin A. Bohula, M.D., D.Phil,, Craig Reist, Ph.D.,
Stephen D. Wiviott, M.D., Andrew M. Tershakovec, M.D., M.P.H,,
Thomas A. Musliner, M.D., Eugene Braunwald, M.D., and Robert M. Califf, M.D.,
for the IMPROVE-IT Investigators®*

ABSTRACT

This article was published on June 3, 2015,
at NEJM.org.

N Engl ] Med 2015;372:2387-97.
DOI: 10.1056/NEJMoal410489




Study Design

Patients stabilized post ACS < 10 days:

Simva 80 mg
90% power to detect
~9% difference

LDL-C 50-125*mg/dL (or 50-100**mg/dL if prior lipid-lowering®Rx
i} M
N=18,144 **2.6m
M
if LDL-C> 79
(adapted per
Primary Endpoint: CV death, Ml, hospital admission for UA,

Uptitrated to
coronary revascularization (= 30 days after randomization), or stroke

Cannon CP AHJ 2008;156:826-32; Califf RM NEJM 2009,;361:712-7; Blazing MA AHJ 2014,;168:205-12



CV Death, Non-fatal M,
or Non-fatal Stroke

HR 0.90 CI (0.84, 0.96)
p=0.003
NNT= 56
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This article was published on June 3, 2015,
at NEJM.org.
/-year event rates

N Engl ) Med 2015;372:2387-97.
DOI: 10.1056/NEJMoal410489



IMPROVE-IT vs. CTT:
Ezetimibe vs. Statin Benefit
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Lancet 2005; 366:1267-78; 0.5 1.0 15 20

Lancet 2010;376:1670-81 Reduction in LDL Cholesterol (mmol[liter)
NEJM 2015;372:2387-97.

Reduction in Rate of Major Vascular Events (2€)




LDL Receptor Function and Life Cycle
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The Role of PCSK-9 in the Regulation of
LDL Receptor Expression

For illustration purposes only
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Impact of PCSK-9 inhibitor Alirocumab*
on LDL Receptor Expression

Alirocumab + PCSK9 complex
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122 *Alirocumab = REGN727/SAR236553; Alirocumab is in clinical development and has no marketing authorization yet



@ LDL Cholesterol fourier
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e NEW ENGLAN D
JOURNAL of MEDICINE

ORIGINAL ARTICLE

Evolocumab and Clinical Outcomes
in Patients with Cardiovascular Disease

Marc S. Sabatine, M.D., M.P.H., Robert P. Giugliano, M.D., Anthony C. Keech, M.D.,
Narimon Honarpour, M.D., Ph.D., Stephen D. Wiviott, M.D., Sabina A. Murphy, M.P.H.,
Julia F. Kuder, M.A., Huei Wang, Ph.D., Thomas Liu, Ph.D., Scott M. Wasserman, M.D.,

Peter S. Sever, Ph.D., F.R.C.P., and Terje R. Pedersen, M.D.,
for the FOURIER Steering Committee and Investigators*

ademic Research Organizaton of N Engl J Med. 2017 May 4:376(18):1713-1722

igham and Women’s Hospital and Harvard Medical School
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The ODYSSEY OUTCOMES Trial: Topline Results

Alirocumab in Patients After Acute Coronary
Syndrome

Gregory G. Schwartz, Michael Szarek, Deepak L. Bhatt, Vera Bittner, Rafael Diaz, Jay Edelberg,
Shaun G. Goodman, Corinne Hanotin, Robert Harrington, J. Wouter Jukema,
Guillaume Lecorps, Angele Moryusef, Robert Pordy, Matthew Roe, Harvey D. White, Andreas Zeiher,
Ph. Gabriel Steg
On behalf of the ODYSSEY OUTCOMES Investigators and Committees

American College of Cardiology — 67th Scientific Sessions
March 10, 2018

((ODYSSEY

ClinicalTrials.gov: NCT01663402 OUTCOMES



ACC.18

Treatment Assignment

Post-ACS patients (1 to 12 months)

Run-in period of 2-16 weeks on high-intensity or
maximum-tolerated dose of atorvastatin or rosuvastatin

At least one lipid entry criterion met

Alirocumab SC Q2W Placebo SC Q2W

Patient and investigators remained blinded to treatment and lipid levels for the entire duration of the study

((ODYSSEY

Schwartz GG, et al. Am Heart ] 2014;168:682-689.e1. OUTCOMES 17



Odyssey Outcomes: Main Efficacy

Endpoints: Hierarchical Testing

Endpoint, n (%) A(':':;:?;;b (:':;::;) HR (95% Cl) L;’_i'j'u":
CHD event 1199 (12.7) | 1349 (14.3) |0.88(0.81,0.95)| 0.001
Major CHD event 793 (8.4) 899 (9.5) | 0.88 (0.80,0.96)| 0.006

CV event 1301 (13.7) | 1474 (15.6) |0.87(0.81,0.94)| 0.0003
3?:(2 MI, ischemic | .2 103) | 1126(11.9) | 0.86(0.79, 0.93)| 0.0003

CHD death 205 (2.2) 222 (2.3) |0.92(0.76,1.11)| 0.38

CV death 240 (2.5) 271(2.9) |0.88(0.74,1.05)| 0.15
All-cause death 334 (3.5) 392 (4.1) |0.85(0.73,0.98)| 0.026*

*Nominal P-value mog)u\;ggvi\s{

American College of Cardiology — 67th Scientific Sessions

March 10, 2018



Patients with hypercholesterolemia AND sufficiently high risk (15
below), Not at LDL-C target* despite:

Maximal tolerated statin and ezetimibe

Primary
Prevention Secondary Prevention
(LDL-c=>25 (LDL-c > 1,8 mmolll)
mmol/l)

2. HeFH/ HoFH 3. Statin 4.CVE 5. DM type I
&

1. HeFH I HoFH & '“‘°'°g'"°°" &
CVE CVE recurrent event CVE

* As described in current Guidelines and accepted by relevant professional societies.

*Statin-associated muscle symptoms with at least 2 different statins, determined in line with the therapeutic flow-chart and criteria as described in the EAS/ESC
consensus paper (European Heart Journal 2015; 36: 1012-1022)

# In patients with homozygous familial hypercholesterolemia the initial recommended dose is 420 mg once monthly. After 12 weeks of treatment, dose frequency
can be up-titrated to 420 mg once every 2 weeks if a clinically meaningful response is not achieved.

CardioVascular Events: o (N)STE-ACS 0 CVA (ischemic)/ TIA
o PCI 0 PAD

0 CABG 0 Other




