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Patient Populations with an Unmet Need for
Additional LDL-C Lowering

FH Population in EU

« Genetic disorder

« High risk of early
CHD

« HeFH prevalence
1:200 to 1:25012

 Untreated LDL-C
of 200-400 mg/dL3

79% with HeFH
not at goal
(<100 mg/dL [2.6
mmol/L])4

High / Very High
CV Risk Population

* Previous MI /stroke /

CVD or multiple CV
risk factors incl.
T2DM

« Difficult to achieve

LDL-C goals, despite
current therapies>

e 20% with CHD
not at goal (<100
mg/dL [2.6 mol/L])

e 599% at very high
CV risk not at goal
(<70 mg/dL [1.8
mmol/L])

Statin-Intolerant
Population

*« 10-15% on high-
intensity statins
show intolerance®

 Many discontinue
due to muscle pain
and/or weakness

Nearly all patients
who need
considerable LDL-
C reductions will
not reach goal




PCSK9 mAbs developing programs

Company Drug Phase
(alternate name)
Sanofi/ Regeneron Alirocumab Approved
(SAR236553/REGN72)
Amgen Evolocumab Approved
(AMG-145)
Pfizer/ Rinat Bococizumab 3
(RN316/PF04950615)
Novartis LGT-209 Discontinued
Genentech MPSK3169A-RG7652 Discontinued




Overview of ODYSSEY Phase 3
 t4global phase 3 trials including 23,500 patients across >2,000 study centers

HeFH population

Add-on to max-tolerated
statin
+ other LMT

ODYSSEY FH | (NCT01623115; EFC12492)
LDL-C = 70 mg/dL OR LDL-C 2100 mg/dL

N=486; 18 months AMODYSSEY

FH |

ODYSSEY FH Il (NCT01709500; CL1112)

LDL-C =70 mg/dL OR LDL-C =100 mg/dL

N=249; 18 months AODYSSEY
ODYSSEY HIGH FH (NCT01617655; EFC12732)
LDL-C 2160 mg/dL

N=107; 18 months @MODYSSEY

HIGH FH
ODYSSEY OLE (NCT01954394; LTS 13463)
Open-label study for FH from EFC 12492,

CL1112,EFC 12732 or LTS 11717 .
N=1000; 30 months MODYSSEY

OLE

HC in high CV risk
population

Add-on to max-tolerated statin
(= other LMT)

ODYSSEY COMBO | (NCT01644175; EFC11568)
LDL-C =70 mg/dL OR LDL-C =100 mg/dL
N:316; 12 months MODYSSEY

*ODYSSEY COMBO Il (NCT01644188; EFC11569)
LDL-C =70 mg/dL OR LDL-C =100 mg/dL
N=720; 24 months MODYSSEY

COMBO Il

Additional populations

ODYSSEY MONO (NCT01644474; EFC11716)
Patients on no background LMTs

LDL-C 2100 mg/dL & iy
N=100; 6 months ODYS%E\\S

ODYSSEY ALTERNATIVE (NCT01709513; CL1119)
Patients with defined statin intolerance

LDL-C =270 mg/dL OR LDL-C 2100 mg/dL

N=250; 6 months AODYSSEY

ALTERNATIVE

ODYSSEY CHOICE | (NCT01926782; CL1308)
LDL-C 270 mg/dL OR LDL-C 2100 mgfdL

N=803; 12 months

ODYSSEY LONG TERM (NCT01507831; LTS11717)
LDL-C =70 mg/dL
N=2,100; 18 months

qODYSSEY
ODYSSEY OUTCOMES (NCT01663402; EFC11570)
LDL-C 270 mgldL

N=18,000; 64 months AODYSSEY

OUTCOMES

A O D\/ S_ HS EX
ODYSSEY CHOICE Il (NCT02023879; EFC13786)
Patients not treated with a statin
LDL-C =70 mg/dL OR LDL-C =100 mg/dL

N=233; 6 months @ODYSSEY

ODYSSEY OPTIONS | (NCT01730040; CL1110)
Patients not at goal on moderate dose atorvastatin
LDL-C =70 mg/dL OR LDL-C =100 mg/dL

N=355; 6 months MODYSSEY

OPTIONS |

ODYSSEY OPTIONS Il (NCT01730053; CL1118)
Patients not at goal on moderate dose rosuvastatin
LDL-C =70 mg/dL OR LDL-C =100 mg/dL

N=305; 6 months @ODYSSEY

OPTIONS 11




Alirocumab Significantly Reduced LDL-C from
Baseline to Week 24 versus Placebo in EFH

Primary Endpoint: Percent Change from Baseline to Week 24 in LDL-C

All patients on background max-tolerated statin *other lipid-lowering therapy

FH I FH II ! Alirocumab

. 20 - 9.1% Placebo
& -
.; N=163 N=81
6 =-10 -
o |
gf, 20 43.4% 38.6%
£ 0 had dose had dose
; 2 -30 - increase at increase at
° w12 W12
w =40 -
N
& -50 -
2 -48.8% -48.7%
@ 60 %\ s mean ~57.9% (2.7) ~51.4% (3.4)

difference (SE) P<0.0001 P<0.0001

vs. placebo:
Intent-to-treat (ITT) Analysis
doi: 10.1093/eurheartj/ehv370 “‘



Alirocumab Significantly Reduced
LDL-C at Week 24 in EFH with LDL>160mg/dI

Primary endpoint: % change from baseline to Week 24 in calculated LDL-C
All patients on background max-tolerated statin =other LLT

ITT

ITT = intent-to-
treat.

—6.6%

Absolute reduction of
—15.5 (9.5) mg/dL

-50 —45.7%
Absolute reduction of
—-90.8 (6.7) mg/dL

LS mean (SE) % change from baseline to
Week 24
[
W
o
1

1
(o))
o

LS mean % difference -39.1 (6.0)"
(SE) versus placebo:

Ginsberg HN, Oral Presentation at AHA 2014

! Alirocumab
! Placebo

'P<0.0001

(



Mean Calculated LDL-C Levels (mITT)

Pool of LONG TERM (HeFH Patients only) and HIGH FH (Alirocumab 150 mg Q2W)

- = -Alirocumab 150 mg Q2W (n=345) -« -Placebo (n=174)
45 B PSR 3 [ 180
R A e ,\ I [ 1e0
\
[ ik - 140
3 _|3'5 b AW24t: AWS521: AW78t:
OS 34\ -57.1 (2.4)%) -60.1 (2.8)% -63.2(2.8)% | [ 120
\
3 Eys | - 1003
- - ! v o
c = \ v v e _ -
U 21 hoaaey e ommmneee- * e
S 15 - All % changes | g0
% ' P<0.0001 versus placebo
1 - L 40
0.5 - - 20
0 0

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
Study Week

TAW24/52/78 defined as LS mean (SE) % difference versus placebo in calculated LDL-C from baseline to Week 24/52/78.
Figure shows on-treatment analysis on modified ITT population, including all lipid data throughout the duration of study
collected while the patients were still receiving study treatment.

Kastelein JJP, Oral Presentation at ESC 2015 (8
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Alirocumab 150 mg Q2W (n=345)

Placebo (n=174)

1.81 mmol

2.59

168.4

161.9
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				Alirocumab 150 mg Q2W (n=345)		Placebo (n=174)		1.81 mmol		2.59						Alirocumab 75/150 mg Q2W*		Placebo

		0		168.4		161.9		1.81		2.59				0		3.2		4.3

		4		70.1		161.7		1.81		2.59				4		2.1		2.9

		8		69.6		158.7		1.81		2.59				8		2.1		3

		12		72.1		162.7		1.81		2.59				12		2.2		3.1

		16		68.4		159.1		1.81		2.59				16		2.1		3

		24		75.5		161.7		1.81		2.59				24		2.4		3.3

		36		72.2		164.9		1.81		2.59				36		2.2		3.2

		52		75.5		167.5		1.81		2.59				52		2.7		3.8

		64		82.3		166.8		1.81		2.59				64		2.7		3.8

		78		79.6		176.2		1.81		2.59				78		2.8		4

		80												80






Goal Attainment (ITT)

Pool of LONG TERM (HeFH Patients only) and HIGH FH (Alirocumab 150 mg Q2W)

Il Alirocumab

[l rlacebo LDL-C ApOB Non-HDLC

<70/<100 mg/dL? <70 mg/dL <100 mg/dL <130 mg/dL
(1.81/2.59 mmol/L)  (1.81 mmol/L) <80 mg/dL = (2.59 mmol/L) = (3.37 mmol/L)
100 - :

90 | : _ : :
80 - . 76.0
70 | : . = : :
60 |
50 |
40 |
30 |
20 |
10

0

Baseline 4.36 419 4.36 419 127 123 5.06 4.90 5.06 4.90
values mmol/L mmol/L mg/dL mmol/L mmol/L

All P<0.0001 versus placebo

TDepending on CV risk; goals analysed using multiple imputation followed by logistic regression.
Figure shows ITT analysis performed on ITT population.

Patients (%) achieving goal

Kastelein JJP, Oral Presentation at ESC 2015 “‘
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		LDL-C <70/<100 mg/dL		LDL-C <70/<100 mg/dL

		LDL-C <70 mg/dL		LDL-C <70 mg/dL

		ApoB <80 mg/dL		ApoB <80 mg/dL

		Non-HDL-C <100 mg/dL		Non-HDL-C <100 mg/dL

		Non-HDL-C <130 mg/dL		Non-HDL-C <130 mg/dL



Week 24: Alirocumab 150 mg Q2W (n=346)

Week 24: Placebo (n=176)

Patients (%) achieving goal

64.5

4.1

56.3

1.2

71.3

7.2

62.5

2.4

76

13.5
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				Week 12: Alirocumab 150 mg Q2W (n=346)		Week 12: Placebo (n=174)		Week 24: Alirocumab 150 mg Q2W (n=346)		Week 24: Placebo (n=176)				P value Week 12		P value Week 24

		LDL-C <70/<100 mg/dL		67.1		5.8		64.5		4.1				<0.0001		<0.0001

		LDL-C <70 mg/dL		60.8		2.3		56.3		1.2				<0.0001		<0.0001

		ApoB <80 mg/dL		73.7		8.4		71.3		7.2				<0.0001		<0.0001

		Non-HDL-C <100 mg/dL		64.6		2.3		62.5		2.4				<0.0001		<0.0001

		Non-HDL-C <130 mg/dL		80.0		14.6		76		13.5				<0.0001		<0.0001






Efficacy and Safety of Combining Alirocumab With
Atorvastatin or Rosuvastatin Versus Adding
Ezetimibe, Doubling Statin Dose or Switching

Statin Therapy in High Cardiovascular Risk
Patients: ODYSSEY OPTIONS | and Il

Harold Bays,' Michel Farnier,2 Daniel Gaudet,® Robert Weiss,* Juan Lima
Ruiz,® Gerald F. Watts,® loanna Gouni-Berthold,” Jennifer G. Robinson,?®
Peter Jones,® Randall Severance,'? Maurizio Averna, Elisabeth
Steinhagen-Thiessen,’? Helen M. Colhoun,’3 Jian Zhao,'* Yunling Du, 4
Corinne Hanotin,’ Stephen Donahue'*

"Louisville Metabolic and Atherosclerosis Research Center (L-MARC), Louisville, KY, USA; 2Point Médical, Dijon,
France; SECOGENE-21 Clinical Trial Center and Dept of Medicine, Université de Montréal, Chicoutimi, Quebec,
Canada; “Maine Research Associates, Auburn, ME, USA,; 5Lipid and Vascular Research Unit, University Hospital Vall
d'Hebron, Barcelona Spain; Lipid Disorders Clinic, Royal Perth Hospital, School of Medicine and Pharmacology,
University of Western Australia; “University of Cologne, Center for Endocrinology, Diabetes and Preventive Medicine
(ZEDP), Cologne, Germany; 8University of lowa, lowa City, IA, USA; °Baylor College of Medicine, Houston, TX, USA;
0Radiant Research - Phoenix SE, Chandler, AZ, USA; "Universita di Palermo —

Policlinico “P. Giaccone”, Palermo, Italy; ?Charité — Universitaetsmedizin Berlin

Campus Virchow Klinikum, Berlin, Germany; "3University of Dundee, Dundee,

Scotland; “Regeneron Pharmaceuticals, Inc. Tarrytown, NY, USA; 5Sanofi, Paris,

France
This study was funded by Sanofi and Regeneron Pharmaceuticals, Inc.



Alirocumab Significantly Reduced LDL-C in Patients
on an Entry Statin of ATV 20 Or 40 mg, Or RSV 10 mg

OPTIONS | OPTIONS I

Entry statin = Entry statin = Entry statin = Entry statin =
ATV 20 mg ATV 40 mg RSV 10 mg RSV 20 mg
n= 55 53 53 46 46 47 45 48 47 48 53 50 52

0 -

o -10 - l

E -5,0

9 20

©

o

g -30

2

©  -40

2

& .50 20.8% had

° 8.0% had dose 1 at W12

f -60 4 dose 1 at W12 15.9% had

B 20.9% had dose 1 at W12

- .70 - dose 1 at W12

g -80

) LS mean A (SE) LS mean A (SE) LS mean A (SE) LS mean A (SE)

= .90 4 vs ezetimibe -23.6 (6.6)1 vs ezetimibe -31.4 (6.1)* vs ezetimibe -36.1 (6.1)* vs ezetimibe -25.3 (10.1)

vs double statin -39.1 (6.4)* vs double statin -49.2 (6.1)* vs double statin -34.2 (5.9)* vs double statin -20.3 (10.1)

-100 - vs rosuvastatin -32.6 (6.0)*

. + Alirocumab 75/150 mg Q2w+ ! + EZE 10 mg/day . Double statin dose/day$ ! RSV 40 mg/day

Intent-to-treat (ITT) analysis. LS mean difference *P<0.0001; 1P=0.0004; ns = not significant alirocumab versus comparator.
Level of statistical significance: 0.01 (OPTIONS I) and 0.0125 (OPTIONS II) following Bonferroni adjustment for multiplicity.
T Dose 1 at W12 if W8 LDL-C =70 or 2100 mg/dL (depending on CV risk) among patients with at least one injection after Week 12.
10 § Statin dose 1 at randomization from 20 to 40, or 40 to 80 mg/day in OPTIONS I, and from 10 to 20, or 20 to 40 mg/day in OPTIONS II.



LAPLACE-2: EFFICACY OF EVOLOCUMAB IN HIGH RISK
PATIENTS IN RELATION TO BACKGROUND THERAPY

Evolocumab Q2W and QM: 63—75% reductions in LDL-C versus placebo

. Ezetimibe: 19-32% reductions in LDL-C versus placebo

m-
5 104
- 4
g2 0]
w®e 4.
D &
PE 0.
m © A
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@ d
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= 80 i

—80 ~ I | 7] | | | | |

_g0 4 Atorvastatin Rosuvastatin = Atorvastatin Rosuvastatin Simvastatin

- 80 mg 40 mg 10 mg 5mg 40 mg
e | | | |
High-intensity statin Moderate-intensity statin
M Placebo (Q2W) W Ezetimibe (QD) + placebo (Q2W) m Evolocumab (Q2W)
M Placebo (QM) M Ezetimibe (QD) + placebo (M) Evolocumab (QM)

All treatment differences versus placebo and ezefimibe were statistically significant (p<0.001). Vertical lines represent 85% Cls.
Mo notable differences were obsernved bebereen the mean of Weeks 10 and 12 and Week 12 alone.
LOL-C, low-density ipoprotein cholester]; G2W, biweekly, QM. monthly.

Adapted from Robinson JG et al. JAMA 2014; 311: 1870-82
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OFRIGINAL ARTICLE

A 52-Week Placebo-Controlled Trial
of Evolocumab in Hyperlipidemia

llom, M.D., Ph.D., Tomas Hala, M.D., Michael Bolognese, M.D.,
Michael ]. Lillestol, M.D., Phillip D. Toeth, M.D.,
1., Ph.D., Richard Ceska, M.D., Ph.D.,
V1.D., Christie M. Ballantyne, M.D.,
onis, M.5c., Jae B. Kim, M.D
van A. Stein, M.D

DOI: 10.1056/NE]JMoal316222




DESCARTES: % Change in UC LDL-C from
Baseline at Week 52

Atorvastatin
Diet Atorvastatin  Atorvastatin 80 mg +
20 - Overall Alone 10 mg 80 mg Ezetimibe 10 mg

Mean Percent Change in UC LDL-C
)
o

B Placebo B Evolocumab [ Treatment Difference

Error bars represent standard error for treatment difference
Treatment difference are least squares mean derived from a repeated measures model



DESCARTES: UC LDL-C Goal Achievement

LDL-C <70 mg/dL at Week 52
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Diet Alone Diet + Diet + et Total
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Efficacy and Safety of Alirocumab
in Reducing Lipids and
Cardiovascular Events

Jennifer G. Robinson,' Michel Farnier,2 Michel Krempf,3 Jean Bergeron,*
Gérald Luc,®> Maurizio Averna,® Erik S. Stroes,” Gisle Langslet,?
Frederick J. Raal,® Mahfouz ElI Shahawy,’® Michael J. Koren,

Norman E. Lepor,'? Christelle Lorenzato,'3 Robert Pordy, 4
Umesh Chaudhari,’ John J.P. Kastelein’
for the ODYSSEY LONG TERM investigators

'University of lowa, lowa City, IA, USA; 2Point Médical, Dijon, France; 3CHU de Nantes—Hopital Nord Laennec, Saint-
Herblain, France; “Clinique des Maladies Lipidiques de Québec, Quebec, Canada; SUniversity Hospital of Lille, Lille, France;
8Universita di Palermo—Policlinico P. Giaccone, Palermo, Italy; “Department of Vascular Medicine, Academic Medical Center,

Amsterdam, The Netherlands; 8Lipid Clinic, Oslo University Hospital, Oslo, Norway; °University of Witwatersrand,
Johannesburg, South Africa; '°Cardiovascular Center of Sarasota, Sarasota, FL, USA; ""Jacksonville Center For Clinical
Research, Jacksonville, FL, USA; ?Westside Medical Associates of Los Angeles, Beverly Hills, CA, USA; 3Sanofi, Chilly-
Mazarin, France; “Regeneron Pharmaceuticals, Inc., Tarrytown, NY, USA; 5Sanofi, Bridgewater, NJ, USA
This study was funded by Sanofi and Regeneron Pharmaceuticals
Robinson JG et al. NEJM 2015; 372:1489-99.



Post hoc Analysis of Adjudicated
Major Adverse Cardiovascular Events*®

1.07 0.06 7 _
= ) Placebo + maximally
o — tolerated statin £ other LLT
® 0.8- 0.04 : :
S — Alirocumab + maximally
2 | ~tolerated statin * other LLT
S 0.6 0.02 —
©
s 1
2
Q.
o 0.4- 0.00 *——+— — —
= 0 12 24 36 52 64 7886
© .
S Cox model analysis
€ 0297 HR=0.52(95% Cl 0.31 to 0.90)
S Nominal p-value = 0.02
B I = ==
0.0 T T T T T T T T
0 12 24 36 52 64 78 86
_ Time (weeks)
No. at risk:
Placebo 788 776 731 700 670 653 644 597

Alirocumab 1550 1533 1445 1

392 1342 1306 12661170

*Based on primary endpoint for the ODYSSEY OUTCOMES trial, including CHD death, non-fatal Ml, fatal and non-fatal
ischemic stroke, and unstable angina requiring hospitalization.Unstable angina requiring hospitalization was considered

based on strict criteria / clear progression of

ischemia. Robinson JG et al. NEJM 2015; 372:1489-99.



ORIGINAL ARTICLE

Efficacy and Safety of Evolocumab in
Reducing Lipids and Cardiovascular Events

Marc S. Sabatine, M.D., M.P.H., Robert P. Giugliano, M.D.,
Stephen D. Wiviott, M.D., Frederick J. Raal, M.B., B.Ch., M.Med., Ph.D.,
Dirk J. Blom, M.B., Ch.B., M.Med., Ph.D., Jennifer Robinson, M.D., M.P.H.,
Christie M. Ballantyne, M.D., Ransi Somaratne, M.D., Jason Legg, Ph.D.,
Scott M. Wasserman, M.D., Robert Scott, M.D., Michael J. Koren, M.D.,
and Evan A. Stein, M.D., Ph.D., for the Open-Label Study of Long-Term
Evaluation against LDL Cholesterol (OSLER) Investigators




Cumulative Incidence of Cardiovascular Events

Included among the cardiovascular events were death, myocardial infarction, unstable angina requiring hospitalization, coronary
revascularization, stroke, transient ischemic attack, and hospitalization for heart failure. Cardiovascular events were reported in 29 of
2976 patients in the evolocumab group (Kaplan—-Meier 1-year event rate, 0.95%) and in 31 of 1489 patients in the standard-therapy
group (Kaplan—Meier 1-year event rate, 2.18%). The inset shows the same data on an expanded y axis. The P value was calculated with
the use of a log-rank test

100-
90- 3] )
Hazard ratio, 0.47 (95% Cl, 0.28-0.78)
— 804 1 P=0.003 Standard therapy
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-
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0 30 60 90 120 150 180 210 240 270 300 330 365

Days since Randomization

No. at Risk
Standard therapy 1489 1486 1481 1473 1467 1463 1458 1454 1447 1438 1428 1361 407
Evolocumab 2976 2970 2962 2949 2938 2930 2920 2910 2901 2885 2871 2778 843

N Engl J Med. 2015 Apr 16;372(16):1500-9



REVIEW

Annals of Internal Medicine

Effects of Proprotein Convertase Subtilisin/Kexin Type 9 Antibodies in

Adults With Hypercholesterolemia

A Systematic Review and Meta-analysis

Eliano Pio Navarese, MD, PhD*; Michalina Kolodziejczak, MD*; Volker Schulze, MD; Paul A. Gurbel, MD; Udaya Tantry, PhD;
Yingfeng Lin, MD; Maximilian Brockmeyer, MD; David E. Kandzari, MD; Julia M. Kubica, MD; Ralph B. D'Agostino 5r., PhD;
Jacek Kubica, MD, PhD; Massimo Volpe, MD; Stefan Agewall, MD; Dean J. Kereiakes, MD; and Malte Kelm, MD

Background: Guidelines recommend statins as first-line therapy
for dyslipidemia. Monoclonal antibodies targeting proprotein
convertase subtilisin/kexin type 7 (PCSK9?) is a new lipid-lowering
approach.

Purpose: To assess the efficacy and safety of PCSK? antibodies
in adults with hypercholesterclemia.

Data Sources: MEDLINE, PubMed Central, and Google
Scholar; conference proceedings; and the ClinicalTrials.gov reg-
istry through 4 April 2015.

Study Selection: Phase 2 or 3 randomized, controlled trials
(RCTs) comparing treatment using PCSK? antibodies with no
anti-PCSK9 therapy in adults with hypercholesterolemia.

Data Extraction: Two investigators independently extracted
data on study characteristics and lipid and clinical cutcomes, and
rated risk of bias of trials. Prespecified primary end points were
all-cause and cardiovascular mortality.

Data Synthesis: Twenty-four RCTs comprising 10 159 patients
were included. Compared with no antibody, treatment with
PCSK? antibodies led to marked reductions in low-density lipo-
protein cholesterol levels (mean difference, —47.49% [95% Cl,

—69.64% to —25.35%]; P < 0.001] and other atherogenic lipid
fractions, and it reduced all-cause mortality (odds ratio [OR], 0.45
[Cl, 0.23 to 0.86]; P = 0.015; heterogeneity P = 0.63; I = 0%) and
cardiovascular mortality (OR, 0.50 [Cl, 0.23 to 1.10]; P = 0.084;
heterogeneity P = 0.78; [? = 0%). The rate of myocardial infarc-
tion was significantly reduced with use of PCSK? antibodies (OR,
049 [Cl, 0.26 to 0.93]; P= 0.030; heterogeneity P = 0.45; I? =
09%), and increases in the serum creatine kinase level were re-
duced (OR, 0.72 [Cl, 0.54 to 0.96]; P = 0.026; heterogeneity P =
0.65; I? = 0%). Serious adverse events did not increase with ad-
ministration of PCSK? antibodies.

Limitation: Results were derived from study-level data rather
than patient-level data, and clinical outcome data are rare.

Conclusion: PCSK9 antibodies seem to be safe and effective for
adults with dyslipidemia.

Primary Funding Source: CRC 1116 Masterswitches in Myo-
cardial Ischemia, German Research Council DFG.

Ann Intern Med. 2015;163:40-51. doi:10.7324/M14-2957
For author affiliations, see end of text.

This article was published online first at www.annals.org on 28 April 2015.
* Drs. Mavarese and Koftodzigjczak contributed equally to this work.

whww.annals.org




Figure 3. Myocardial infarction (top) and unstable angina (bottom).

Study Events/Total, n/N Mi Odds Ratio (95% CI) Weight, %
PCSK9 Antibody No Antl-PCSK9
DESCARTES 1/599 0/302 = 2.51 (0.06-102.80) 3.0
LAPLACE-TIMI 57 0/158 0/157 » 0.0
McKenney et al 0/31 0/31 = 0.0
MENDEL 0/90 0/135 = 0.0
ODYSSEY ALTERNATIVE 1/126 0/125 = 3.02 (0.12-75.06) 2.0
ODYSSEY COMBO | 1/209 1/107 & 0.51 (0.03-8.23) 5.4
ODYSSEY FH | and FH I 2/490 0/245 = 4.02 (0.11-147.57) 3.2
ODYSSEY LONGTERM  14/1553 18/788 _._ 0.39 (0.19-0.79) 84.3
TESLA Part B 0/33 0/16 5 - 0.0
Fixed-affact model 19/3289 19/1906 e 0.49 (0.26-0.93) 100
Heterogenelty: 12 = 0%; 72 = 0; P = 0.4492 i
Test for overall effect: Z = -2.17 (P = 0.030) G_::” |:|I1 : 1 1:3 ‘HIII

Favors PCSK9 Antibody ~ Favors No Antl-PCSKS

Study Events/Total, n/N UA Odds Ratio (95% CI) Welght, %
PCSK9 Antibody Mo Anti-PCSK9
DESCARTES 1/599 0/302 : B 2.51 (0.06-102.80) 38.6
McKenney et al 031 0/31 - 0.0
MENDEL 0/90 0/135 5 " 0.0
ODYSSEY COMEO | 0/209 0/107 ' = 0.0
ODYSSEY LONG TERM 0/1553 1/788 n 0.25 (0.01-4.78) 61.4
TESLA Part B 0/33 0/16 = = 0.0
Fixed-affect model 1/2515 1/1379 e — 0.61 (0.06-6.14) 100
Heterogenelty: 12 = 0%; 12 = (; P = 0.3415
Test for overall effect: Z = —0.42 (P = 0.676) : : : : .

0.1 0 1 10 100
Favors PCSK9 Antlbody  Favors No Antl-PCSKS

See the legend for Figure 1 for abbreviation expansions.



Figure 1. All-cause mortality.

PCSKY Antibody Mo Antl-PCSK9

Study Events/Total, i/ M O RTAL I TY Odds Ratlo (95% CI) Welght, %

DESCARTES 2/599 0/302 = 4.02 (0.11-146.40) 33
GAUSS 0/32 0/33 . 0.0
GAUSS-2 0/205 0/102 ; = 0.0
LAPLACE-2 0/1117 1/779 » 0.29 (0.01-6.09) 46
LAPLACE-TIMI 57 1/158 0/157 = 3,01 (0.12-74.77) 4.1
McKenney et al 0/31 0/31 - 0.0
MENDEL 0/90 0/135 . 0.0
MENDEL-2 0/306 0/308 S 0.0
ODYSSEY ALTERNATIVE  0/126 0/125 i . 0.0
ODYSSEY COMBO | 2/209 3/107 — 0.33 (0.06-2.04) 13.0
ODYSSEY COMBO Il 2/479 /241 —I—'—— 0.25 (0.05-1.37) 145
ODYSSEYFHland FHIl  4/490 0/245 » 7.06 (0.21-237.78) 3.4
ODYSSEY HIGH FH 0/72 0/35 - 0.0
ODYSSEY LONGTERM  8/1553 10/788 —.— 0.40 (0.16-1.02) 485
ODYSSEY MONO 0/52 0/51 - 0.0
ODYSSEY OPTIONS | 0/104 2/102 = 0.19 (0.01-4.06) 46
ODYSSEY OPTIONS I 0/103 17101 - 0.33 (0.01-8.06) 4.1
Roth et al (2012) 0/30 0/31 = 0.0
RUTHERFORD 0/56 0/56 = 0.0
RUTHERFORD-2 0/221 0/110 = 0.0
Steln et al 0/16 0/15 2 0.0
TESLA Part B 0/33 0/16 - 0.0
YUKAWA 0/105 0/102 . 0.0
Fixed-effect model 19/6187 21/3972 g 0.45 (0.23-0.86) 100
Heterogenelty: 12 = 0%; 2 = 0; P = 0.6296 |

Test for overall effect: Z = -2.43 (P = 0.015) i g L = L

Favors PC5KS Antlbody  Favors No Antl-PCSK9

Expanded study abbreviations are as follows: DESCARTES = Durable Effect of PCSK? Antibody Compared with Placebo Study; GAUSS = Geal
Achievernent after Utilizing an anti-PCSK? antibody in Statin Intolerant Subjects; LAPLACE-2 = LDL-C Assessment with PCK5? Monoclonal Antibody
Inhibition Combined With Statin Therapy-2; LAPLACE-TIMI 57 = LDL-C Assessment with PCK5? Monoclonal Antibody Inhibition Combined With
Statin Therapy = Thrombaosis in Myocardial Infarction 57; MENDEL = Monoclonal Antibody Against PCSK? to Reduce Elevated LDL-C in Patients
Currently Mot Receiving Drug Therapy For Easing Lipid Levels; RUTHERFORD = The Reduction of LDL-C With PCSK? Inhibition in Heterozygous
Familiar Hypercholesterolemia Disorder; PCSK? = proprotein convertase subtilisin/kexin type 9; TESLA = Trial Evaluating PCS5K? Antibody in
Subjects with LDL Receptor Abnormalities; YUKAWA = Study of LDL-Cholesterol Reduction Using a Monoclonal PCSK? Antibody in Japanese
Patients With Advanced Cardiovascular Risk.




GLAGOV: Study Design

Screening and
placebo run-in period Up to Placebo SC

- Clinically indicated 4-week lipid = e _
coronary angiogram stablllgactjlon = ga _g
erio 9o E
+ |VUS based on P 8 g Y_’
coronary angiogram _ €3 =
results Assigned to S °
L background c 2 Evolocumab =
+ SC injection of 3 mL . K 7

statin 420 mg SC

placebo therapy

every month

————————————————— I T T T T T T T T T 1
r Maximum 6 weeks -I D1 W4 W12 W24 W36 W52 W64 W76 W78 W80 EOS
Study visits: 4 4 4 4 4 4 4 4 4

Study drug was administered monthly at home or in the clinic ~ Last Last

dose of IVUS
« Primary endpoint:2 Nominal change in PAV from baseline to week 78 S Procedure

* Key secondary endpoints:1-2
— Nominal change in TAV from baseline to week 78
— Percentage of patients demonstrating regression (any reduction from baseline) in either
PAV or TAV from baseline to week 78

1. Puri R, et al. Am Heart J. doi: 10.1016/j.ahj.2016.01.019. 2. ClinicalTrials.gov. NCT01813422.
https://clinicaltrials.gov/ct2/show/NCT01813422. Accessed March 15,2016.
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Adverse events in Patients with LDL-C < 25 or
15 mg/dL in 14 trials of Alirocumab

Selected TEAEs (%)

Infections and
Infestations

Musculoskeletal
disorders

Injection-site reaction

Nervous system
disorders

Diabetes mellitus

Neoplasms

TEAE : Treatment Emergent Adverse Event

Robinson et al. ACC 2015




PCSK9 inhibitor upcoming CVOTs

Mnf/ - - Patients & Primary CV Exp_eFted
Main trial - e Comparator Lipid
Molecule Inclusion criteria Outcome -
Reductiont
Amgen FOURIER 28 000 Statin + Time to first of: ~65% LDL-C
Phase III AMG 145 - cardiovascular death reduction
Evolocumab |Recruiting « History of a prior CV event - myocardial infarction
AMG 145 or PAD and at high risk for |vs. - hospitalization for
Trial results | a recurrent event unstable angina,
Q1 2017  Fasting LDL-C = 70 mg/dL Statin + placebo stroke, or coronary
or non-HDL-C > 100 revascularzation
mg/dL on a background of
atorvastatin
* Fasting triglycerides <
400 mg/dL
Sanofi/Regen | ODYSSEY 18 000 Statin + REGN Occurrence of CV ~50% LDL-C
eron Phase III * Recently hospitalized for |727 events -composite reduction
Recruiting ACS endpoint consisting of:
Alirocumab * >40 yrs recently VS. - coronary heart
(REGN 727) |Trial results | hospitalized for ACS event disease death
Q1 2018 (4-52 wks post ACS Statin + placebo |- non-fatal myocardial
event) infarction
* >70mg/dL on background - fatal/non-fatal
of atorvastatin, ischemic stroke
rosuvastatin, or with - unstable angina
demonstrated statin requiring
intolerance hospitalization

Sources: clinicaltrials.gov - NCT01764633 and NCT01663402, Internal IMS Research
Hypercholesterolemia Simulation e Pre-read
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WHAT PCSK9 CLINICAL TRIALS TOLD US
(SO FAR)

>50% EFFICACY FOR LDL REDUCTION IN ALL POPULATIONS STUDIED
SUSTAINED EFFICACY IN LONG TERM (UP TO 78 WEEKS) STUDIES

EFFICACY INDEPENDENT ON BACKGROUND THERAPY OR AS
MONOTHERAPY

REASSURING SAFETY PROFILE UP TO 78 WEEKS

VERY FAVOURABLE PRELIMINARY DATA ON CLINICAL OUTCOMES



	Diapositiva numero 1
	Patient Populations with an Unmet Need for Additional LDL-C Lowering
	PCSK9 mAbs developing programs
	Overview of ODYSSEY Phase 3 Clinical Trial Program
	Alirocumab Significantly Reduced LDL-C from Baseline to Week 24 versus Placebo in EFH
	Alirocumab Significantly Reduced�LDL-C at Week 24 in EFH with LDL>160mg/dl
	Mean Calculated LDL-C Levels (mITT) �Pool of LONG TERM (HeFH Patients only) and HIGH FH (Alirocumab 150 mg Q2W)
	Goal Attainment (ITT)�Pool of LONG TERM (HeFH Patients only) and HIGH FH (Alirocumab 150 mg Q2W)
	Efficacy and Safety of Combining Alirocumab With Atorvastatin or Rosuvastatin Versus Adding Ezetimibe, Doubling Statin Dose or Switching Statin Therapy in High Cardiovascular Risk Patients: ODYSSEY OPTIONS I and II
	Alirocumab Significantly Reduced LDL-C in Patients on an Entry Statin of ATV 20 Or 40 mg
	LAPLACE-2: EFFICACY OF EVOLOCUMAB IN HIGH RISK PATIENTS IN RELATION TO BACKGROUND THERAPY
	Diapositiva numero 12
	DESCARTES: % Change in UC LDL-C from Baseline at Week 52
	DESCARTES: UC LDL-C Goal Achievement
	Efficacy and Safety of Alirocumab �in Reducing Lipids and �Cardiovascular Events
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	GLAGOV: Study Design
	���Adverse events in Patients with LDL-C < 25 or 15 mg/dL in 14 trials of Alirocumab
	PCSK9 inhibitor upcoming CVOTs
	WHAT PCSK9 CLINICAL TRIALS TOLD US�(SO FAR)�


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (None)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /UseDeviceIndependentColor

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 200

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 200

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 3.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ITA <>

  >>

  /ExportLayers /ExportVisiblePrintableLayers

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (Trinitron Monitor G22 D93)

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 14.173230

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing false

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed true

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [841.890 595.276]

>> setpagedevice



