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ApoB100 (LBD) 5%
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Autosomal dominant hypercholesterolemia (ADH; b S = S8 3 8
OMIM144400), a risk factor for coronary heart disease, is
characterized by an increase in low-density lipoprotein Exon 2 mutation o
cholesterol levels that is associated with mutations in the genes control Individual HC 92-11-7

FATGAGTGGCGACCTGCTG W@ ATGAGNGGC GACCTGC TG

LDLR (encoding low-density lipoprotein receptor) or APOB
(encoding apolipoprotein B). We mapped a third locus
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Exon 4 mutation
control Individual HC8&0-I11-2
GGGACCCGC TTCCACAG ACA GGGACCCOGCN TCCACAGACA

associated with ADH, HCHOLAS3 at 1p32, and now report two
mutations in the gene PCSK9 (encoding proprotein convertase M M
subtilisin/kexin type 9) that cause ADH. PCSK9 encodes

NARC-1 (neural apoptosis regulated convertase), a newly A(-;.251'_,;.\
identified human subtilase that is highly expressed in the liver (S127R)
and contributes to cholesterol homeostasis.
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~ LDLR Cell Surface expression

(Flow Cytometry)
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MFI = median fluorescence intensity
* p<0.05, ** p<0.01 vs. condition no PCSK9 (0)
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LDLR Cell Surface expression
(Confocal Microscopy)
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Lambert G, et al. ] Am Coll Cardiol 2014,63:2365-2373
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PCSK9i: Rapid Progress From Discovery to Clinic

PCSK9 (NARC-1) discovered

PCSK9 GOF mutations
associated with ADH

Adenoviral 4 expression in mice

PCSK9 LOF mutations found
with 28% ¥ LDL-C
and 88% ¥ CHD risk

Humans null for PCSK9 have
LDL-C ~15mg/dL

Plasma PCSK9 binds to LDLr

PCSK9 KO
mouse ¥LDL-C

First subject treated
with PCSK9i mAb

¥ LDL-C in mice and
non-human primates
treated with
anti-PCSK9 mAb

First approval for use

First patients with FH
and nonFh treated with
PCSK9i mAb

First publication POC
in patients

in humans
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PCSK9 inhibitors in PHASE Il trials
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Alirocumab ODYSSEY Phase 3 Lipid Lowering Studies”

Heterozygous FH ‘High CV risk’ Statin intolerance or Statin-specific
patients population monotherapy combinations

FH1 (n=486):
Het FH LDL-C 270 (+CVD)/
>100 mg/dL (-CVD)

Ali vs. placebo (on background
max tolerated statin +/- LLT)
FH2 (n=249):

Het FH LDL-C >70 (+CVD)/
>100 mg/dL (-CVD)

Ali vs. placebo (on background
max tolerated statin +/- LLT)
HIGH FH (n=107):

Het FH LDL-C 2160 mg/dL
Ali vs. placebo (on background
max tolerated statin +/- LLT)
ESCAPE (n=63):

Het FH undergoing apheresis
Ali vs. placebo

COMBO | (n=316):
CHD or CHD RE
Ali vs. placebo (on background
max tolerated statin +/- LLT)

COMBO Il (n=720):
CHD or CHD RE
Ali vs. eze (on background
max tolerated statin)

LONG TERM (n=2,341):
Het FH, CHD or CHD RE
LDL-C 270 mg/dL
Ali vs. placebo (on background
max tolerated statin +/- LLT)

ALTERNATIVE (n=314):
Statin intolerant at
mod/high CV risk
LDL-C 270 mg or 2100 mg/dL
Alivs. eze vs. ATV
MONO (n=103):

LDL-C 100-190 mg/dL
SCORE 21% and <5%; no LLT
Ali vs. eze
CHOICE Il (n=233):
LDL-C 270 mg or 2100 mg/dL
Mod/high CV risk
Ali 75 Q2W or ali 150 Q4W or
placebo (+/- non-statin LLT)

CHOICE I (n=804):
Mod/high CV risk
Ali 75 Q2W or ali 300 Q4W or
placebo (+/- background statin)

OPTIONS | (n=355):
CHD or CHD RE
LDL-C 270 or 2100 mg/dL on
background mod ATV randomized
to ali, eze, double ATV or RSV switch
OPTIONS Il (n=305):
CHD or CHD RE
LDL-C 270 or 2100 mg/dL on
background mod RSV
randomized to ali, eze, double RSV

_ Phase 3 Dosing and Titration

Start Dose 75 mg Q2W

Initial Titration A to 150 mg Q2W if LDL 270 mg/dL
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Patient population: Primary endpoint: Composite of
* ACS event 4 to 52 weeks prior to randomization * CHD death
e Age >40 years * Non-fatal Ml
e LDL-C>70 mg/dL (1.81 mmol/L) despite optimal * Ischemic stroke

lipid treatment * Unstable angina requiring hospitalization

Run-In Period Double-Blind Treatment Period

(up to 16w) (~ 2 to 5 years)

Until Month 2:

At Month 2 and beyond: If LDL-C after 1 mo
75 mg
Q2w 75mg /150 mg 250 mg/dL, then
Q2w dose increased to

150 mg Q2W

Alirocumab (n=9000)

Index 4-52 weeks
ACS R
Randomization Placebo (n=9000) I

Background Lipid Treatment: Atorvastatin 40/80 mg, or rosuvastatin 20/40 mg, or atorvastatin/rosuvastatin at maximal tolerated dose, with or without non-
statin lipid treatments, throughout study Diet: NCEP-ATPIII Therapeutic Lifestyle Changes or equivalent throughout study
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Evolocumab PROFICIO Phase 3 Lipid Lowering Studies”

High LDL range Statin intolerance or
+/-
(FH patients) Hifee R dn e monotherapy

Safety

OSLER-2 (n>2928):

RUTHERFORD-2 (n=329): DESCARTES (n=901): GAUSS-2 (n=307): .
OLE of PIIl parent studies
Het FH LDL-C 2100 mg/dL LDL-C >75 mg/dL (+/-CHD RE) Statin intolerant Evo Q2V\F/) or Q4W +
Evo Q2W or Q4W vs. placebo (on Evo Q4W vs. placebo (on Evo Q2W or Q4W vs. eze standard therapy vs. standard
background stable statin +/- LLT) background ATV 10, ATV 80, ey ’

ATV 80 +eze 10, or diet only)
GAUSS-3 (n=519):

TESLA (n=49): LAPLACE-2 (n=1896): Statin intolerant
HoFH LDL-C >130 mg/dL LDL-C 280 mg/dL ATV rechallenge or
) kEVO Qtwtvzlplatcipo-f;)nLLT CV risk on mod/high intensity evo Q4W vs. eze
ackground stable statin +/- LLT) statin + evo Q2W/Q4W
or eze or placebo MENDEL-2 (n=614):
TAUSSIG (n=300): LDL-C 2100 mg/dL +
Severe FH; LT safety FRS <10%
LDL-C 2100 mg/dL (+) CHD RE; Evo Q2W or Q4W vs. eze
>130 mg/dL (-) CHD RE (on vs. placebo

background LLT)

Start Dose 140 mg Q2W or 420 mg Q4W
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Patient population:

e 27,564 patients with CVD (prior M,
stroke, or PAD)

* Age 40 to 85 years
e >1 other high-risk feature

Screening, Placebo Run-in,
and Lipid Stabilization
Period
or

Effective Statin Therapy
(atorvastatin 220 mg or an
equivalent statin dose
+ ezetimibe)

non-HDL-C
>100 mg/dL

Primary endpoint:

e (CVdeath

« Ml

* Hospitalization for unstable angina
e Stroke

e Coronary revascularization

Evolocumab SC
Q2W or QM
=13,750 subjects

Placebo
Q2W or QM
=13,750 subjects

Total Follow-up 4-5 yrs



Alirocumab Evolocumab
4 -3 140+
10 114:2 ekl 3 1?1;31&";52' o
(3.08 mmolliter) G- g 1204 g {’,__f—}f”ll‘}\ﬂ Standard therapy
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£ 5 {1.25 mmol/liter) E v — L s 4 Evlowmab
a. 'a' ~1.20 2 40
“3 40+ -61.0%
w
3 204
& 201 L0.60
— Placebo+statin therapy at maximum tolerated dose=other LLT
— Alirocumab-+statin therapy at maximum tolerated dose +other LLT 0-— T T T T 1
0 — : | . ; -0.00 Base- 4 12 4 36 48
0 4 8 1216 u 36 52 64 78 o Weeks
Week No. at Risk
: Standard therapy 1489 394 1388 1376 402 1219
NQ.':E'::::"E Evolocumab 2976 864 2871 2828 841 2508
wi
Available Absolute reduction (mg/dl) 604 734 704 77 705
Placebo 780 754 747 746 716 708 694 676 659 652 Percentage reduction 45.3 60.9 58.8 54.0 58.4
Alirocumab 1530 1473 1458 1436 1412 1386 1359 1349 1324 1269 Pvalue <0001 <0.001 <0.001 <0.001 <0.001

Robinson JG et al. N Engl J Med 2015;372:1489-1499
Sabatine MS et al. N Engl J Med 2015;372:1500-1509
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Sabatine MS, et al. N EnglJ Med. 2015;372(16):1500-9. Robinson J et al. N Engl J Med. 2015;372(16):1489-99.
OSLER 1/2 ODYSSEY LONG TERM
Cumulative Incidence of CV Events Time to First Positively Adjudicated CV Event During
the TEAE Period
. Commosite Endooint 0.06+

posite Endpoint: Death, MI, UA - hosp, =
—_ coronary revasc, stroke, TIA, or CHF - hosp Q
§ |-|>-| -
9 n kS Placebo + Statin
G 2 T Z 0.044 (N=788)
] Standard of care alone _..== = HR 0.52 = 3.3%
' - = 2
£ HR 0.47 (N=1489) P © 95% C10.31-0.90
v 95% C10.28-0.78 P ! o P=0.02 |
= P=0.003 e o - 9
ERE ~ sos v 0.02 o 1.7%
2 | jamama '..: -
£ )
=1 =] . .
i Evolocumab plus standard of care S Alirocumab + Statin

. (N=2976) 3 0.00+ (N=1550)
o= - - o - o : : T 1 T T T T T 1
0 30 60 90 120 150 180 210 240 270 300 330 365 0 12 24 36 52 64 7THEBB Weeks
Days since Randomization
* CV outcomes declined by 53% over 1 year * |n a post hoc analysis, the rate of death from CHD,
—  Prespecified exploratory outcome with relatively few events nonfatal M, ischemic stroke, or unstable angina requiring
T o/ :
— CVevents were reported in 29 of 2976 patients in the hos-pltallzatlon W?S_3'3A’ '_n the pIaFebo group (26 of 788
evolocumab group and 31 of 1489 patients in the standard- patients) and 1.7% in the intervention group (27 of 1550

therapy group patients)
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LDL-C 270 to <100 mg/dL
(1.81-2.6 mmol/L)

LDL-C 2100 mg/dL (2.6 mmol/L)

Key Inclusion

Criteria High-risk primary prevention (Diabetes, CKD, PVD, Het FH)

High-risk secondary prevention
On highly effective statin* (unless statin intolerant)

Planned coronary revascularization
Key Exclusion NYHA Class IV CHF or LVEF <25%
Criteria eGFR <30 mL/min/1.73 m?

Prior hemorrhagic stroke

Bococizumab 150 mg Q2 weeks SQ vs Placebo

Primary Composite endpoint of CV death / non-fatal Ml / non-fatal stroke /
Endpoint hospitalization for unstable angina needing urgent revascularization
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PCSK9 est un inhibiteur naturel circulant du réecepteur aux LDL. Il envoie le récepteur
dans le lysosome ou il est dégradé, empéchant ainsi son recyclage.

PCSK9 et le LDLR sont tous deux régulés par les niveaux intra-cellulaires en
cholestérol et donc par les statines.

L’inhibition de PCSK9 est une nouvelle approche thérapeutique permettant d’abaisser
les niveaux de LDL de 60% par rapport aux niveaux déja atteints avec des doses
maximales de statines +/- ézétimibe.

PCSK9 réduit aussi tres significativement (-30%) les niveaux circulants de
lipoprotéine (a) athérogene sur laquelle les statines n'ont aucun effet.

Les indications concernent les patients FH ainsi que les patients a tres haut risque CV
pour lesquels les doses maximales de statines +/- ezétimibe n’abaissent pas le LDL-
C suffisamment. Les patients intolérants aux statines pourraient bénéficier de ces
thérapies.
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