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PCSKO9 inhibitor pushs the LDL-goal to 30 mg/dL

For LDL-C “Lower is Better”
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LDL Cholesterol (mg/dL)

Updated and adapied from O'Keefe J, et al. J Am Coll Cardiol 2004,43:2142-8;
Cannon CP, et al. N Engl J Med 2015;372:2387-97; Sabatine M, et al. ACC late breaker 2017 CHD, coronary heart dnease



Discovery of Proprotein Convertase
Subtilisin Kexin Type 9 (PCSK9)
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PCSKJ is the third locus for autosomal dominant hypercholesterolemia (ADH):.
Gain-of-Function mutations in PCSK9 |

Abifadel M, et al. Nature Genet. 34: 154-156, 2003.



Gain-of-Function Mutations in PCSK9 Cause
Familial Hypercholesterolemia*t

PCSK9 Variant Population Clinical/Biochemical
Characteristics

British, Norwegian
D374Y1 - Tendon xanthomas, severe

1 Utah family hypercholesterolemia

French, South African,

S127R!? : N Tendon xanthomas
Norwegian families
R218S2 French families Tendon xanthomas, arcus corneae
* Associated with: *Autosomal Dominant Hypercholesterolemia

— High serum LDL-C?
— In vitro testing in many identified mutations shows decreased levels of LDLRs?

2003, two gain-of-function genetic mutations of PCSK9 in a French family

was identified. This is the third autosomal dominant mutation for FH in
addition to mutations in LDL-R and ApoB genes.

1. Abifadel M, et al. Hum Gen. 2009;30:520-529. 2. Lopez D. Biochem Biophys Acta. 2008;1781:184-191. AMN
3. Cameron J, et al. Hum Mol Genet. 2006;15:1551-1558.

TFor a full list of ADH mutations, please refer to Abifadel reference. RE.%%F&L%X%?E&J_?A&R




Loss-of-Function Mutations in PCSK9 Are
Associated With Decreased LDL-C

PCSK9 Variant Population LDL-C

R46L ARICL, DHS? 1 15%*
Y142X or C679X ARIC!, DHS? | 28%—40%*
R46L CGPS3 1 11%3
* Heterozygous LOF A o & & & &
mutations found in 1% to 4 ok oy v &
3% Of repres entatlve sio Pro mfatzlytic d:mai: 1 C-terminal i
- 1,3 186 226 317 386
poleIatlonS B C WT  46L ,?,5??,45}?,5?9’,‘, kDa C = control
- - 82 - .
- Associated with Cos  |[RRNNREN. T 2 uid ype
— Lower serum LDL-C! " M = mature
Medium s o — — 64 S =secreted

LOF = loss of function

ARIC = Atherosclerosis Risk in Communities (N ~ 4,000); DHS = Dallas Heart Study (N = 3,553);

CGPS = Copenhagen General Population Study (N = 26,013)

1. Cohen JC, et al. N Engl J Med. 2006;354:1264-1272. 2. Cohen J, et al. Nat Genet. 2005;37:161-165
3. Benn M, et al. J Am Coll Cardiol. 2010;55:2833-2842. 4. Zhao Z, et al. Am Journal of Hum Gen. 2006;79:514-534.

AMGEN

Cardiovascular
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Sequence variations in PCSK9, low LDL, and
protection against coronary heart disease

Incidence of CHD (myocardial infarction, fatal CHD, or coronary revascularization) over a 15-year
interval in the Atherosclerosis Risk in Communities study

*Of 9524 white subjects examined, 3.2% had sequence variations in PCSK9 with 15% reduction in
LDL-C and 47% reduction in the CHD risk (hazard ratio, 0.50; 95 percent confidence interval, 0.32 to

0.79: P=0.003).
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Cohen, Jonathan C., et al. "Sequence variations in PCSK?9, low LDL, and protection against
coronary heart disease." New England Journal of Medicine 354.12 (2006): 1264-1272.

AMGEN

Cardiovascular




PCSK9 R46L, LDL-C and Risk of Ischemic Heart Disease
3 independent Studies and Meta-Analyses

The reduction in risk of IHD was larger than predicted by the observed reduction in LDL-C alone. This could be
because genotype is a better predictor of lifelong exposure to LDL-C than LDL-C measured in adult life.

P-value
Theoretically predicted Predicted vs.
Mean LDL cholesterol risk of IHD by mean observed
difference LDL cholesterol difference Observed risk of IHD risk of IHD

CCHS d ol ' - 4 0.48
CGPS ‘ | b - N <0.001
CIHDS — re ’ - { 0.25

All - - e 0.004
Meta-analyses- . ——— <0.001

05 0006 08 10 12 04 06 08 10 1214
mmol/L Hazard ratio/odds ratio (95% CI)
Benn, Marianne, et al. "PCSK9R46L, Low-Density Lipoprotein Cholesterol Levels, and Risk AmEN

of Ischemic Heart Disease: 3 Independent Studies and Meta-Analyses." Journal of the
American College of Cardiology 55.25 (2010): 2833-2842.

Cardiovascular



Lower LDL-C is associated with decreased CV risk
108,376 subjects from 14 cohorts with genetic sfudy

o 54.5% reduction in CHD risk ﬁ
per Tmmol/L lower LDL-C
fenatically Lower LDI.C__ PCSK9 46L
rs11591147
20%—

18.2% reduction in CHD risk

NPCIL1 LDL-C score for each 1mmol/L lower LDL-C

HMGCR LDL-C
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J Am Coll Cardiol. 20156 ;65:15652-61.



PCSK9 —
Proprotein Convertase Subtilisin/Kexin type 9

- A serine proprotein convertasel

* Expressed in hepatocytes,
kidney mesenchymal cells,
Intestinal ileum and colon
epithelia, CNS?

* Regulates hepatic LDLRs, which
bind and internalise LDL
particles?

« 2006, Amgen first reported the
crystal structure of human
PCSKO9 at ZBA resolution. 1. Catalytic 2. Prodomain 3. C-terminus

domain

1. Abifadel et al. Hum Mutat 2009;30:520-529. AmEN
2. Seidah et al. Proc Natl Acad Sci USA 2003;100:928-933. sl |
3. Horton et al. J Lipid Res 2009:50:S172-S177. ARAEIREEL T




Evolocumab PROFICIO Phase IlI
« OSLER
LAPLACE-2
DESCARTES
MENDEL-2
RUTHERFORD-2
GAUSS-2
Evolocumab Phase | Trial

Pro-domain V domain .
2006 Amgen first reported the crystal structure i A O oy LONG TEmM
of human PCSK9 at 2.3A resolution. v © Obyacey e
2007 PCSK9 Structure was published in journal - MENDEL - ODYSSEY FH I and I
of Structure 15.5 (2007) o . ODYSSEY COMBO land
2007 US patent WO2008109871 A8 of PCSK T
crystal structure was granted to Amgen. - Steinetal.

Alirocumab Phase Il Trials

Alirocumab study 11565
Alirocumab study 1003
Alicorumab study 11566

Identification of gain of
function PCSK9 mutation

as a cause of autosomal
dominant Role of PCSK9 in
hypercholesterolemia cholesterol regulation

Unravelling of PCSK9
structure

Antisense oligonucleotide pre-clinical

L

|

Epidemiological studies o association of loss of
function PCSK9 mutation and cardiovascular

protection

» Joseph, Lee, and Jennifer G. Robinson. "Proprotein convertase subtilisin/kexin type 9 (PCSK?9) inhibition and the future

of lipid lowering therapy." Progress in cardiovascular diseases 58.1 (2015): 19-31.
» Piper, Derek E., et al. "The crystal structure of PCSK9: a regulator of plasma LDL-cholesterol." Structure 15.5 (2007):
545-552.

The evolution of PCSK9 inhibition directed therapies

Evolocumab launch
US 11-Sep-2015
EU 30-Sep-2015

Alirocumab launch
US 29-Jul-2015
EU 31-Dec-2015

LY-3015014 Phase Il Trial (mAb)

MEDI-4166 Phase | Trial (mAb)

ATH-06 Phase | (PCSK9 vaccine)

DS-9001 Phase | (multispecific Ab)

0-304 (AMPK & PCSK9 dual)

AMGEN

Cardiovascular
RE-TWN-Med-NP-231-2019-MAR



WHAT IS REPATHA® (evolocumab)

B2 EFRR?

* Repatha® is a human monoclonal
lgG2 directed against human
PCSKaO.

» Repatha® binds to PCSK9 and
Inhibits circulating PCSK9 from
binding to the low density lipoprotein
(LDL) receptor (LDLR), preventing
PCSK9-mediated LDLR degradation
and permitting LDLR to recycle back
to the liver cell surface.

* By inhibiting the binding of PCSK9
to LDLR, Repatha® increases the
number of LDLRs available to clear
LDL from the blood, thereby
lowering LDL-C levels.t AMGEN

Cardiovascular



Repatha®Binds to PCSK9, Preventing PCSK9 From
Binding to the LDL Receptort?

Intravascular

LDL receptors can recycle to hepatocyte
surface to clear more plasma LDL

{ZRepatha AMGEN

1. Repatha® (evolocumab) Prescribing Information, Amgen. 2. Stein AE, et al. Drugs Future.

injection ~o. p
(9V0|Otum(lb) W0mgfml 2013;38:451-459. RE—TWN—MQ(?—KQ—I%\{%S&—'MKR



PCSK9 Is an important new therapeutic target,
with many approaches to inhibition

mAb

Adnectin
siRNA

Vaccine

Small molecule

Mimetic peptide

Evolocumab (Repatha®)
AMG145

Alirocumab (Praluent”®)
REGN7272/SAR236553

Bococizumab
RN-316/PF-04950615

RG7652 (MPSK3169A)

LY3015014
Ad. BMS-962476
ALN-PCS

AFFITOPE ATO4A+adjuvant
AFFITOPE ATO6A+adjuvant

EGF-A peptide

Prodomain and C-terminal domain interaction

disruption

Amgen

Sanofi/Regeneron
Pfizer/Rinat
(stopped in late 2016)

Roche/Genentech
(discontinued in Phase Il)

Eli Lilly
BMS-Adnexus

Alnylam Pharmaceuticals
AFFiRiS AG

Shifa Biomedical Corp
Merck & Co.

School of Medicine, University of South

Carolina, USA

AMGEN

All except evolocumab and alirocumab currently have no marketing authorisation  Cardiovascular



Evolocumab produces rapid suppression of
PCSK9 and LDL-C levels in single dose

T e -e- Evolocumab
1 & PCSK9
“ LDL-C
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Stein et al. Drugs of the Future 2013;38:451-459. Cardiovascular




PROFICIO trial programme Pt

>35,000 patients

CRIN ..., B T T
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AMGEN

/ Completed trials Cardiovascular

RE-TWN-Med-NP-231-2019-MAR

Evolocumab is being clinically evaluated in th:;
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Evolocumab in combination with stain reduces
LDL-C by up to 75% versus placebo

Moderate-intensity statin High-intensity statin
(simvastatin 40mg) (atorvastatin 80mg)
o 20 - 3 3%, 13.1%
g 04
2o 112
© O '
Q g 0 56
sS
Qg ]
= § 20 4 -74.9%
25 -69.4% LDL-C
o g 0 LDL-C treatment
> ¢ -50 - treatment difference
8 difference |
2 -60 |
> -61.8%
70 - -66.2% ’

Primary hypercholesterolaemia or mixed dyslipidaemia

B Evolocumab 140mg Q2W M Placebo Q2W AmEN

Robinson et al. JAMA 2014;311:1870-1882. Cardiovascular



Evolocumab significantly reduces LDL-C in 9’65 .
statin-intolerant patients in 24-week study

Ezetimibe, 10mg daily

—8— Evolocumab, 420mg QM

y —16.7%

37.8% vs ezetimibe

in LDL-C

y

— - - w _54.5%

-60

Percent Change from Baseline

P<0.001
'?D T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Study Week
Ezetimibe N=73 72 70 67 67 64 60 57
Evolocumab N=145 142 142 139 137 127 127 117

Treatment difference of evolocumab vs ezetimibe was -37.8%
at mean of weeks 22 and 24 (P<0.001) AMGEN'

Nissen et al. JAMA 2016;315:1580-90. Cardiovascular
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Evolocumab significantly reduces LDL-C .« =
In patients with heterozygous FH L
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Raal et al. Lancet 2015;385:331-340. Cardiovascular



Evolocumab significantly reduces LDL-C —_
even in patients with homozygous FH \/

& 20 —
o
Q T /I 7.9%
A T 1

0 é
— o * |
£ £
o3 10 30.9% vs placebo
S S
c '20 ]
o i v
x 30 — -23.1%
c
5
= -40 | | | T

Baseline 4 6 8 12

Study week
-®- Placebo QM (n=16) -~ Evolocumab 420mg QM (n=33)
AMGEN

Raal et al. Lancet 2015;385:341-350. Cardiovascular
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Evolocumab markedly reduces other atherogenic
lipids and modestly increases HDL-C @

HDL-C TG Lp(a) ApoB Non-HDL-C LDL-C

change from baseline at mean of Weeks
10 and 12

Placebo-adjusted treatment difference, %

P<0.001 when compared with placebo

Data range includes the results observed in both the evolocumab Q2W and QM study arms.
Robinson et al. JAMA 2014;311:1870-1882. Cardiovascular




Up to 94% of evolocumab-treated patients
achieved LDL-C <70mg/dL

Ezetimibe QD + PBO Q2W Placebo Q2W
100% - Ezetimibe QD + PBO QM Placebo QM

Evolocumab 140 mg Q2W + PBO QD 4% oy Evolocumab 140 mg Q2W
O 90% . mEVO 420mg QM PBO QD gge o m Evolocumab 420 mg QM
all 86% 80% 82%
-1 80% -
- 74%
o 71% 9
S 70% - 67%
= 62%
2 60% -
\;

51%

,E’ 50% - 46%
5 42%
= 40% -
3)
®
® 30% -
c
@ 20%
s 20% - 17%
o
X 10% - 6%

1% 3% 2% o, 2% 2%

0% . . . ’ . .
MENDEL-2 LAPLACE-2 LAPLACE-2 GAUSS-2 RUTHERFORD-2 DESCARTES
Monotherapy (atorvastatin 10 mg*) (atorvastatin 80 mg*) Statln—lntole3rant Patients with HeFH?2
patients

*Only 2 statin dose groups are shown for the LAPLACE-2 study; these indicate the level of LDL-C goal fulfilment seen with moderate intensity

(atorvastatin 10 mg) and high intensity (atorvastatin 80 mg) statin Am"
Percentage of patients achieving LDL-C treatment goal of <70 mg/dL at a mean of Weeks 10 and 12; DESCARTES patients at Week 52.

LAPLACE-2 patients are grouped by moderate- or high-intensity statin combination therapy.

Cardiovascular
RE-TWN-Med-NP-231-2019-MAR



PCSK9 CV Outcomes Trial

* FOURIERE

— Estimated enrollment: 27,564 patients

* ODYSSEY Programlbl

— Estimated enrollment: 18,600 patients
e SPIRE-1/SPIRE-2lcdl

— Estimated enrollment: 27,438 patients

a. ClinicalTrials.gov. NCT01764633.
b. ClinicalTrials.gov. NCT01663402.
c. ClinicalTrials.gov. NCT01975376.
d. ClinicalTrials.gov. NCT01975389.
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FOURIER: Evolocumab Significantly
Reduces Risk of CV Events
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SPIRE 1 and SPIRE 2: Safety and CV Event Efficacy of
Bococizumab in High-Risk Patients

he SPIRE development program of the bumanized paticnts (mean age 61 years, 42 percent women, LDL-C 122
PCSK9 inhibitor bocockzumaby has shown thas the myg/dl) who were treated with maximally tolerated doses of a
development of antidrug antibodics in 15 — 20 percent statin (86 percent on high-intensity statin) and bococizumab
150 mg subcutancously every two weeks or placebo. The

of patients attenuated the substantial reduction in LDI

cholesterol (LDL-C) and that in terms of cardiovascular 54.2 percent reduction in LDL-C scen at 12 weeks with

outcomes there was benefit in patients with a baseline LDL-C  bocockzumaby was attenuated 10 43 percent at 52 weeks — and

>100 mg/d1. but not for a baseline LDL-C <100 mg/dlL. in the 16 percent of patients who developed antibodies this
Ihe results of the multinational trials were presened arenuation was greater at 31 percent, The attenuation in

yesterday by Paul M. Ridker, MD, MPH, FACC, duringthe  LDL-C reduction was greater with higher antibody levels.
joine ACCfosrnal of the Amenican College of Cardiology Lare- Further, the reductions in LDL-C were highly variable within
Breaking Clinkcal Trial sexsion and simulancously published patients, regardless of antibody status. In the lipid-Jowering
studies, there was a similar rate of
major adverse cardiovascular events

Paul M. Ridker, MD, MPH, FACC.

€€ In addition to supporting the general L’.’f‘ﬂ‘ﬁ’i?ﬁlﬁﬁ‘ﬁ.iﬂ; SPIRE 2 trias during the first Late-Braaking. af'n:;”}'wsp':i:,:“’
hypothesis that PCSK? inhibitors can lower l:lthr SPIRE-1 :uuolni;i\zndr
. . . of 16,817 patients wich an LDL-C
cardiovascular event rates, differences in 270 mg!dlp , at seven months there The investigators sated that the dlig
this medication C,ass between fu"y human was no difference in the primary greater and statistically significant in ical benefir were
and human"zed therapeutic monoclonal ft\d;mi_nl of nou-‘hul myocardial in paun‘m who had and sumwmamlmwym
x < : 2 infarction, non-fatal stroke, proportionate reductions in LDL.C and thay lh'l‘:r =
ant'bOd'es may be Impor tant to COnSIdEf. ’, hospitalization for unstable angina with the “lower is better for longer™ hmhﬁg s
Paul M. Ricker MD, MPH, FACC requiring urgent revascularization or  state their data support the use of PCSK9 inhﬂ?:g’.b
= e cardiovascular death. However, in aggressive satin therapy in sclected patients. o8 top of
the SPIRE-2 study of 10,621 paticnts “In addition to summumgl}rMb’PmI i
with an LDL-C 5100 mg/dL, at 12 (ha(. PCSKY inhibitors can lower cardiovascular evene ..
in the New England Journal of Medicine. The casdicvascular months there was a 21 percent reduction in the primary differences in this medication class between fuuy Rotnan
oULCOmes sudics. SPIRE-1 and SPIRE-2, were stopped endpoint. Analyses of the combined results for SPIRE- and humanized therapeutic monockonal antiboe jes may be

and SPIRE-2 revealed thar a larger reduction in LDL-Cand  important 1o consider.” Ridker said. *'We belieye

a longer duration of treatment were both associated with analyses could be very helpful 1o determine whe does and
not develop antidrug antibodies w bococizumab™ Oy

premarurely in November 2016 after the lipid-lowering trial
results led the sponsor to discontinue the drug’s development. ;
Lipid-Jowcring roslts were reported for 4,449 high-risk significantly better outcomes,



FOURIER Trial Design

27,564 high-risk, stable patients with established CV disease (prior Ml, prior
stroke, or symptomatic PAD)

Screening, lipid stabilization, and placebo run-in

High or moderate intensity statin therapy (+ ezetimibe)

LDL-C >70 mg/dL or
non-HDL-C >100 mg/dL

RANDOMIZED ¥
Evolocumab SC DOUBLE BLIND Placebo SC
140 mg once every 2 weeks or once every 2 weeks or once
420 mg once monthly monthly

Follow-up every 12 weeks

Sabatine MS, et al. Am Heart J. 2016;173:94-101.




ODYSSEY Outcomes:
Phase 3 Post-ACS With Alirocumab

N = 18,000 patients, age > 40 y, 4-52-wk post ACS
* On evidence-based medical therapy
e LDL-C > 70 mg/dL

* 64 months randomized treatment period and 2 month follow-
up period

Primary end point: CHD death, nonfatal Ml or stroke,
or UA requiring hospitalization

Secondary end point: Any CHD event, major CHD
event, any CV event; composite of all-cause mortality,
nonfatal MlI, or stroke; all-cause mortalilty

ClinicalTrials.gov. NCT01663402.



The SPIRE-1 and SPIRE-2 CV Outcome

Trials

Patients with or at high risk
for CV events
SPIRE-1: LDL-C >70 mg/dL
or non-HDL-C >100mg/dL
SPIRE-2: LDL-C >100 mg/dL
or non-HDL-C >130mg/dL

Pre-screen -
s N=27,438

Screen - Pre-screening, Screening, and
<14 days 3 Run-in Visits
|
Run-in
3 visits

Randomize

_ SPIRE-1 (N=16,817)

SPIRE-2 (N=10,621)

Placebo SC every 2 weeks
+ maximally tolerated statin

Bococizumab 150 mg SC every 2 weeks } Treatment

; . : o ) Period
+ maximally tolerat statin (>2 years)

Safety follow-
:.'.u—- up
(6 weeks)

CVEvents* — —— —1 . 5

*Nonfatal MI, nonfatal stroke, hospitalization for UA requiring urgent revascularization, or CV death

Ridker PM, et al. New Engl ] Med. 2017. [Epub ahead of print]



PCSK9 Inhibition in Patients With
Hypercholesterolemia Receiving Statin Therapy

Alirocumabl(a! Bococizumablb! Evolocumab!

420 Mg

100 150 200 300 150 300 105 140 280 350
0 ] | | | | | | I | | |
-10
-20

B Once every 2 weeks

Placebo at Week 12, %
S g & 8

~
o
1

Change From Baseline in LDL-C vs

%
S
L

B Once every 4 weeks

a. McKenney JM, et al. / Am Coll Cardiol. 2012;59:2344-2353.
b. Ballantyne CM, et al. J Am Coll Cardiol. 2014;63:A1374.
c. Giugliano RP, et al. Lancet. 2012;380:2007-2017.



Evolution and Humanization of Therapeutic Monoclonal Antibodies

Murine Chimeric Humanized Fully Human
(0% human) (65% human) (> 90% human) (100% human)

TYYY

Generic suffix ~ -omab -ximab -zumab -umab
Tositumomab Abciximab Bococizumab Evolocumab
{Bexxar) {ReoPro) Tocilizumab [Repatha)
Infliximab {Actemra) Alirocumab
{Remicade) (Praluent)
Rituximab Canakinumab
(Rituxan) {llaris)

Potential for immunogenicity

Adapted from Foltz IN, Karow M, Wasserman SM. Circulation 2013; 127:2222-2230.
Ridker ACC 2017



FOURIER Endpoints

* Efficacy

— Primary: CV death, M, stroke, hosp. for UA, or coronary
revascularization

— Key secondary: CV death, MI, or stroke

» Safety
— AEs/SAEs

— Events of interest
= Muscle-related
* New-onset diabetes
= Neurocognitive

— Development of anti-evolocumab antibodies (binding and
neutralizing)

Sabatine MS, et al. Am Heart J. 2016;173:94-101.



FOURIER Follow-Up

Randomized 27,564 patients

|
Evolocumab Placebo
(N=13,784) (N=13,780)

Follow-up median 26 months

2907 patients experienced primary endpoint
1829 experienced key secondary endpoint

Premature perm.

5.6%/yr 5.8%/yr
drug discontinuation 2 2
Withdrew consent 0.29%/yr 0.35%/yr
Lost to follow-up 5 patients 13 patients

Ascertainment for primary endpoint was complete for
99.5% of potential patient-years of follow up

Sabatine MS. ACC congress 2017.
Sabatine MS, et al. N Engl ] Med. 2017. [Epub ahead of print]



FOURIER: Baseline Characteristics

Characteristic (N=27,564) Value
Age, years, mean 63
Male sex (%) F i
Type of CV disease (%)
Ml 81
Stroke (non-hemorrhagic) 19 x::ri‘atr;‘t’:?: I;o;rr\smost
Symptomatic PAD 13
CV risk factor (%)
Hypertension 80
DM 37

Pooled data; no differences between treatment arms

Sabatine MS, et al. N Engl J Med. 2017. [Epub ahead of print]



FOURIER: Lipid-Lowering Therapy and
Lipid Levels at Baseline

Characteristic (N=27,564) Value
Statin use*® %
High intensity 69
Moderate intensity 30
Ezetimibe use (%) 5
Median lipid measures mg/dL (IQR)
LDL-C 92 (80-109)
Total cholesterol 168 (151-188)
HDL-C 44 (37-53)
Triglycerides 133 (100-183)

Pooled data; no differences between treatment arms

*Per protocol, patients were to be on atorvastatin 220 mg/d or equivalent.
1% were on low intensity or intensity data were missing.
Statin intensity defined per ACC/AHA 2013 Cholesterol Guidelines.

Sabatine MS, et al. N Engl J Med. 2017. [Epub ahead of print]



@ Summary of Effects of e
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PCSK9I Evolocumab L

« J LDL-C by 59%
- | First CV outcomes in patients on statin

- Safe and well-tolerated HR 0.85 (0.79-0.92)
100 Placebo P<0.0001
—o—o—9© 15 14.6
~ 80 . _ HR 0.80 (0.73-0.88)
3 59% reduction 0 P<0.0001
£ P<0.00001 S 99
5 0 > 10 - '
% Absolute ¥ 56 mg/d| s
o 40 %
3 o Evolocumab S
(median 30 mg/dl, IQR 19-46 mg/dl)
0 e ————— 0 -
0 24 48 72 96 120 144 168 CVD, M|, stroke CVD, M, stroke
Weeks after randomization UA, cor revasc

ic Research Organization of

c R
i and Women'’s Hospital and Harvard Medical School Sabatine MS et al. NEJM 2017,3761713_22




FOURIER: Main CV Outcomes (cont)

Evolocumab Placebo

(N=13,784) (N=13,780)
Endpoint (% number of patients) HR (95% Cl)
f;::cajlg'rr;;iit?ke’ H6-08 9.8 11.3 0.85 (0.79, 0.92)
CV death, MlI, or stroke 5.9 7.4 0.80 (0.73, 0.88)
CV death 1.8 1.7 1.05 (0.88, 1.25)
M 3.4 4.6 0.73 (0.65, 0.82)
Hospitalization for UA 1.7 1.7 0.99 (0.82, 1.18)
Coronary revascularization 5.5 7.0 0.78 (0.71, 0.86)
Death from any cause 3.2 3.1 1.04 (0.91, 1.19)

Sabatine MS, et al. N Engl ] Med. 2017. [Epub ahead of print]



FOURIER: Safety

N=27,564
Evolocumab Placebo
AEs (%)
Any 77.4 77.4
Serious 24.8 24.7
Allergic reaction 31 2.9
Injection-site reaction 2.1 1.6
Muscle-related 5.0 4.8
Diabetes (new-onset) 8.1 7.7
Neurocognitive 1.6 1.5
Laboratory results (%)
Binding antibodies 0.3 n/a
Neutralizing antibodies none n/a

Sabatine MS, et al. N Engl ] Med. 2017. [Epub ahead of print]



Summary of FOURIER

* Reduction of LDL-C by 59%

— Consistent throughout duration of trial
— Median achieved LDL-C of 30 mg/dL

* Reduction of CV events in patients already on statin therapy
— 15% reduction of primary endpoint
— 20% reduction of CV death, MI, or stroke
— 25% reduction in CV death, M, or stroke after 15t year
— Long-term benefits consistent w/ statins per mmol/L ! LDL-C

» Safe and well-tolerated
— No increase of AEs, including DM and neurocognitive events
— No neutralizing antibodies developed

Sabatine MS, et al. N Engl ] Med. 2017. [Epub ahead of print]
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LDL-C: On-Treatment Analysis
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L e e
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Excludes LDL-C values after premature treatment discontinuation or blinded switch to placebo MODYSSEY
Approximately 75% of months of active treatment were at the 75 mg dose OUTCOMES 29




ACC.18

Primary Efficacy Endpoint: MACE

159
ARR* 1.6%
129
. Placebo
X 91
W Alirocumab
@)
< 6 -
= HR 0.85
MACE: CHD death, (95% C10.78, 0.93)
non-fatal Ml, 3 P=0.0003
ischemic stroke, or
unstable angina requiring
hospitalization 0 T T T 3
0 1 . .9 3 4
Number at Risk Years Since Randomization
*Based on cumulative FIGA0 e it e i S /({O DYSSEY
oiderie Alirocumab 9462 8846 8345 3574 653 OUTCOMES 31




Subgroup analysis from Fourier CV outcome trials —
AHA 2017 Highlight

 FOURIER total event

 FOURIER MI subgroup analysis (LBT)

* FOURIER MI type and size sub-analysis
* FOURIER risk score

 FOURIER PAD subgroup analysis (LBT)

LBT= Late-breaking trial



@ Patients with Peripheral Artery Disease
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fourier

27,564
Patients with
Atherosclerosis
Randomized

y

3,642
Patients with
Symptomatic Lower
Extremity Peripheral
Artery Disease

v

1,505
Patients with
Symptomatic Lower
Extremity Peripheral
Artery Disease and no
prior Ml or Stroke

=¥ An Academic Research Organization of

69% S57%
Intermittent Claudication & Peripheral Revascularization
ABI < 0.85 at Baseline (Median 3.7 years prior)

4%

Amputation for
Ischemia

vl &
/ = Brigham and Women’s Hospital and Harvard Medical School
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CV Death, Ml or Stroke in Patients with .feurier,
and without Peripheral Artery Disease

B Placebo PAD
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=4 An Academic Research Organization of
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Major Adverse Limb Events
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P=0.0093
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@ Conclusion fourier

LDL-C reduction to very low levels should be considered
In patients with PAD, regardless of history of Ml or
stroke, to reduce the risk of MACE and MALE

For more information see simultaneous publication in:
Q u | II d

ORIGINAL RESEARCH ARTICLE

Low-Density Lipoprotein Cholesterol
Lowering With Evolocumab and Outcomes
in Patients With Peripheral Artery Disease

Insights From the FOURIER Trial (Further Cardiovascular
Outcomes Research With PCSK9 Inhibition in Subjects With
Elevated Risk)

S B8  An Academic Research Organization of
) & Brigham and Women’s Hospital and Harvard Medical School
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“ebbinghaus

EBBINGHAUS:

- A Cognitive Study of Patients Enrolled
in the FOURIER Trial

RP Giugliano, F Mach, K Zavitz, AC Keech, TR Pedersen,

MS Sabating, P Sever, C Kurtz, N Honarpour, BR Oft,
on behalf of the EBBINGHAUS Investigators

American College of Cardiology — 66" Annual Scientific Session
L ate-Breaking Clinical Trial
March 18, 2017
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w3 AnAcademic Research Organization of I
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I@ Cognition and PCSK9 Inhibitors

intact blood-
brain barrier

| o‘
Srﬁ'tﬂesizes '4' A mAb (e.g.,
czole . ) ‘ evolocumab)
el . ¥ are too large
Y K. ‘ to cross the

\ - Large
h S molecules =]

barrier

Y/
y
“
e =

Blood-brain . e

Nevertheless meta-analysis* of adverse events from 6 trials in 9581 pts
suggested an increased risk with PCSK9 inhibitors: HR 2.3 [1.1, 4.9]

« Event rates low (<1%)

« Unadjudicated, diverse AE terms reported

« Not correlated with LDL-C achieved I

@ @ An Academic Research Orgarization of , R
ERHAIOC WOmAn £ HEpial ard Hatand Wadiol-Sehod *Lipinski MJ, et al. Eur Heart J. 201637 (6) 536-545. .

RE-TWN-Med-NP-231-2019-MAR



@ Primary Endpoint .
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® Who should take PCSK9i? _fa

AAAA
{V':

SR = statin resistance
S| = statin intolerance
FH = Familial hypercholesterolemia

An Academic Research Organization of
Brigham and Women’s Hospital and Harvard Medical School



Familial Hypercholesterolemia

ELEVATED LDL-C —

LEVELSLEADTO ®ge
ATHEROSCLEROSIS

LIVER HAS DIFFICULTY * LDL-C

REMOVING LDL-C ® 2@,
FROM THE BLOOD

ABOUT

20X

HIGHER RISK
OF EARLY

CARDIOVASCULAR

DISEASE
THAN WITHOUT FH

PERSON WITH FH UNTREATED PERSON WITH FH

AMGEN

Cardiovascular
RE-TWN-Med-NP-231-2019-MAR




. . The @) Foundation
FH can be caused by mutations in 4 | |

known genes

FH is typically caused by mutations in LDLR, ApoB, PCSKD9,
LDLRAP1 or other as yet other unidentified genes?

LDL Particle 9 g N

»
.

Apo B
acts as ligand, binding LDL

particle to receptor

-

Circulation

e

» o | J
i, o

mediates internalization via

pCSK n zyme clathrin coated pits
degrades LDL receptors

4
Image reproduced from http://www.dls.ym.edu.tw/ol_biology2/ultranet/Endocytosis.html.

"

1. De Castro-Oros |, et al. Appl Clin Genet. 2010;3:53-64.



LDL-C Burden in Individuals With/Without FH as a
Function of the Age of Initiation of Statin Therapy

Homozygous FH Heterozygous FH

200
Threshold
12.5years for CHD

S3years Female sex]

g

Smoking
Hypertension
Diabetes
TTriglycerides
JHDL-C
TLipoprotein(a)

S55years

Cumulative LDL-C (mmol)
. 8
{

Without FH

{ 1 i § e, e | ¥ 1 1 1 1 | I + 1 1 ) 1

I g
0 3 6 9 12 1518 21 24 27 30 33 36 39 42 45 48 51 54 57 60
Age in years

Nordestgaard B G et al. Eur Heart J 2013;eurheartj.eht273

© The Author 2013, Published by Oxford University Press on behalf of the European Society of turopean

Cardiology.

Heart Journal




Physical Examination

A: Lateral borders of thickened Achilles’ tendons are shown with arrows.

B: Tendinous xanthomas in the extensor tendons of the hands.

C: Cholesterol deposits in the eyelids.

D: Arcus cornealis results from cholesterol infiltration around the
corneal rim {arrow).
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EEE (Definite FH) > 8 43
e[ fEE(Probable FH) 6 - 8 43
H[gER (Possible FH) 3 -5 43
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<PROFILE>

AGE: 37

GENDER: FEMALE
FH: POSITIVE

ELDERLY SISTER DIE FROM MI ATTACK AT
THE AGE OF 35

STRONG POSITIVE TREADMILL TEST
CAG: LT MAIN + 3-V-D, RCA OS LESION

S/P PCI X 2 DES STENTS UNDER IABP
SUPPORT

PENDING PCSK9 INHIBITOR THERAPY

i| : - ;
{y__;; 1060911 11:52|
LUCE

\g/dL|Blood | 10609/111
ng/dL Blood | 10609111
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2.6.4. Evolocumab (4w Repatha) : (107/3/1)
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Fitzgerald K, et al. 2015 http://www.alnylam.com/web/assets/ALN-PCSsc-Phase-1_Presentation_08302015.pdf

Alternative Approaches to Reducing PCSK9

PCSK9
synthesis
inhibitors
Durably block
PCSK9 synthesis
and all intracellular

and extracellular
PCSK9 functions







The contribution of each step:

AHA 2013 new guideline: 4 statin-benefit groups & high-
intensity statin concepts

Improve-It: non-statin therapy offer further CV benefit, e.g.
Ezetamibe in combination with statin, LDL-C goal down to 55
mg/dL for post-ACS patients to reduce MACE

PCSK9i: Repatha push LDL-C to new therapeutic low, 30
mg/dL, threshold, LDL-C principle became LDL-C fact; “The
lower, the best”

Spire-1 & II: less immunogenicity & full human monoclonal
antibody count.



Take Home Massages

PSCK9i push LDL-C to 30 mg/dL on top of maximally
tolerated statin +/- ezetamibe to achieve the new milestone
of LDL-C lowering and open the new chapter for clinical
ASCVD patients care.

EBM of PCSK9i for several CV outcomes trials (CVOT) are
accumulating, potentially fill the unmet need in residual CV
risk reduction by tailoring it into personalized lipid lowering
strategy,

AHA 2017 highlights of Repatha subgroup analysis after the
major Fourier CVOT deeply explored the potential PCSK9i-
benefit group, including prior M| & PAD, with regard to
MACE and MALE rates.



Take Home Massages

FH should be clearly identified since they have high &
premature CV mortality and now PCSK9i might restore

them back to better life.

The obstacle of PCSK9i use would be injection, dosing
frequency, cost & reimbursement issues. The new chapter

is opening and will be surprising.



Thanks for your attention!!







