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Table 1. Baseline Characteristics of the Participants. =

Characteristic
MAge yr
Female sex — no. [3£)
Cardicwvasoular risk factors — no. [(3)
tlevamed wWais-1o-hp rand
Recent or current smoking
Lo HOL cholesterol lewal
Impaired fasting glucose or impaired glucose tolerance
Early diabetes mallitus
Family history of premature coronary heart disease
Earty renal dysfunction
1 Iy peri=n=icn
Presence of 2 risk factors
Presence of =3 risk factors
slood pressure — mm Hg
Systolic
Drias-tolic
Heart rate — beats/min
Body mass indot
Waist-to-hip ratio
Cholesternsl — mgfdi
Tulal
LDIL
HDL
Triglvoerides — mafdi

Rosuwrvastatin Group

(M=E381)
BS. 5164
Eo51 (46.4)

AU ES L)
1740 [27.4)
2344 [(36.8)
BO4 (12.7)
374 [5.0)
1675 (26.3)
169 {2.7)
=403 {37.8)

1545 (24.3)

13E.04+14.93
E1.E5+59.38
T275+10.35
ZF 151478

0.94.+0.08

001 ZedE 8

44 74139

Placebo Group
(M= 6344

65.716.3
T97F [(46.1)

868 [Eh b
1754 [25.1}
7244 [35.4)
BOT (127}
IET (5.6)
1660 [26.2)
151 [2.9)
2411 (35.0)
7924 [46.1)
1523 (24.0)

15E.068+14. 62
E1.90+9. 76

73721019
2F.0F L4 7T

0.54 20 05

ZOL 5441 T

449:13 5

Critérios de Inclusdo: & 55 anose ¢
265 anos, que tinham pelo menos um
dos seqguintes fatores de risco
cardiovascular: elevada relagdo
cintura-quadril, |HDL, Tabagismo,
disglicemia, histéria familiar de DAC
precoce e disfungdo renal.

Ou Q > 60 com dois destes fatores.

Desfecho Primario: morte
cardiovascular, IAM ou AVC ndo
fatal.

O 2° resultado co-primdrio incluiram,
adicionalmente, RM, IC e PCR.

Média de follow-up: 5,6 anos.

(published on April 2, 2016, at NEJM.org.)
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Figure 2. Cumulative Incidence of Card iwascular Events, Acoording to Trial Sroup.

Desfecho Primario: morte
cardiovascular, IAM ou AVC
ndo fatal.

O 2° resultado co-primdrio
incluiram, adicionalmente,
RM, IC e PCR.

Média de follow-up: 5,6 anos.

(published on April 2, 2016, at NEJM.org.)



Table 2. Primary, Secondary, and Other Oubcomes.*

Curtoome

Coprimary outcormes — na. 38)
First coprimary outcome
Second «Coprimary outcoame

Secondary outcome — no. (58

Compznents of the coprimary and sec-
ondary outcomes — no. (38}

Death from cardiov ascular causes

wyenrandial infanrtinn

Stroke

Ra<nsritated rardiar armast

Rewascwlarization

Hesart failure

Angina with evidence of ischernia
Death from any cause — nou {78)
Mew-onsat digbetes — no. [3£)
Coronary heart di sease— nao. (78] |

First and recwrremt events of the second
COQFMEnE nukromeg

Mo of participants with =1 avent

M nf partiripants with =7 sventx

Mo of participants with =3 events

Total no-. of cwents
Haospitalizations — no. [58)§

ror cardiovascular causes

For noncardicvasoular causas

Rosuvastatin Group
(M =6351])

235 (3.7)
177 (4.4)
300G {4.8)

154 [2.4)
A5 {1 7)
70(L1)

40 1)
55 (0.9)
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(Pl G324]

04 (4.8}
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353 (6.2}
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T 1)
99 (1_6)
& [0 1)
82 (1.3}
20 [0.5)
64 (1.0)

35T [5-6)

236 [3.8)

140 (2.2)

363

16
473

353 {5.8)
E79 (13.9)

Hazard Ratio
(953 I
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077 (GG—0.B5)
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0.70 (0.52—-0.95

n oo [ 751 a7
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0.72 (041 L.2E)
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0.53 [0.80—1.08)

1.02 (0.85—1.23)
DL74 [0.58—0.9G]

0.75 (D64 0.27)

075 (0.64—0.58)
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(published on April 2, 2016, at NEJM.org.)



The ACCELERATE Trial

Impact of the Cholesteryl Ester Transfer Protein Inhibitor
Evacetrapib on Cardiovascular Outcome

Stephen J Nicholls
for the ACCELERATE investigators

Disclosure

Research support: AstraZeneca, Amgen, Anthera, Eli Lilly, Novartis, Cerenis
The Medicines Company, Resverlogix, InfraReDx, Roche and LipoScience

Consulting and honoraria: AstraZeneca, Eli Lilly, Anthera, Merck, Takeda, Resverlogix,
Sanofi-Aventis, CSL Behring, Esperion, Boehringer Ingelheim

ACCELERATE was sponsored by Eli Lilly and Company




Figura 1 - Principais vias do transporte reverso do colesterol e metabolismo da HDL



ACCELERATE Trial Design

12,092 patients at high vascular risk, defined as:

— ACS within 30-365 days — Diabetes with coronary disease
— Peripheral arterial disease = — Cerebrovascular disease

1:1 randomization

Evacetrapib 130 mg Placebo |

* Event driven - Primary endpoint in 1670 patients (CV death, M,
stroke, coronary revascularization or hosp. for unstable angina)

» Minimum of 700 patients with hard events (CV death, Ml or stroke),
minimum of 1.5 years of follow-up per patient

» 84% power to detect a 13.5% reduction in the primary endpoint




Percent Change in HDL-C Levels During the Trial
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Percent Change in LDL-C Levels During the Trial
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Cumulative Incidence of Primary Efficacy Endpoint
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— Evacetrapib, 774 events (12.8%)
— Placebo, 768 events (12.7%)
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Adverse Clinical and Biochemical Events

Parameter Placebo | Evacetrapib | P Value

Discontinuation due to adverse

0
events St

AT >3XUIN

Bilirubin >2x ULN 0.3% 0.1%
CK >3x ULN 3.1% 2.3%

New onset diabetes 183 (3.0%) 149 (2.5%)

Investigator-reported hypertension | 609 (10.1%) | 686 (11.4%)
Ventricular tachycardia 45 (0.7%) 28 (0.5%)




Conclusions

Despite a 37% decrease in LDL-C and a 130% increase
in HDL-C, evacetrapib did not reduce the primary
composite endpoint of major adverse CV events.

A borderline significant (p=0.06) reduction in all-cause
mortality was observed in the evacetrapib group.

The failure of decreases in LDL-C to result in an overall
morbidity-mortality benefit emphasizes the limitations
of surrogate endpoints.

The findings continue to challenge the hope that CETP
inhibition might successfully address residual CV risk.




A inibicao da PCSK9 permite a reciclagem
do receptor de LDL

Fungdo elevada da PCSK9 Fung¢ao diminuida da PCSK9
(por exemplo, perda da fungao)

(por exemplo, ganho de fungao

Menos LDL-Rs'-3 Mais LDL-Rs??

Maior LDL-C plasmatico Menor LDL-C plasmatico




Variantes genéticas de PCSK9 demonstram sua
importancia na regulagao dos niveis de LDL

Ganho de Fungao PCSK9 Perda de Fungdo PCSK9
= Menos LDL-Rs'35 = Mais LDL-Rs145

* Mutagoes no gene PCSK9 humano que levam a perda da fungao
de PCSK9 sao encontradas em 1 — 3% da populagao’



Evolocumabe é um tratamento inovador. Ele inibe a PCSK9,
bloqueando, assim, a interagdo de PCSK9 - LDL-R,
aumentando a expressado de LDL-R e a eliminagdo de LDL-C

Presenca de evolocumabe = auséncia de PCSK9
=) Mais LDL-R

== | DL-C menor no plasma
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Original Investigation

Efficacy and Tolerability of Evolocumab vs Ezetimibe

in Patients With Muscle-Related Statin Intolerance
The GAUSS-3 Randomized Clinical Trial

Steven E. Nissen, MD: Erik Stroes, MD, PhD; Ricardo E. Dent-Acosta, MD; Robert 5. Rosenson, MD; Sam J. Lehman, MBBS, PhD; Naveed Sattar, MD, PhD;
David Preiss, MD: Eric Bruckert, MD: Richard Ce&ka, MD; Norman Lepor, MD; Christie M. Ballantyne, MD: loanna Gouni-Berthold, MD; Mary Elliott, MS:
Danielle M. Brennan, MS; Scott M. Wasserman, MD; Ransi Somaratne, MD, MBA; Rob Scott, MD; Evan A. Stein, MD, PhD; for the GALUSS-3 Investigators

JAMA. 2016;315(15):1580-1590. d0i:10.1001/jama.2016.3608



GAUSS-3: Study Design’ ACC 2016

PART A PART B PART C

Period 1

1

LDL-C Atorvastatin !
not at

Washout NCEP
and ATPII

1:1

2-Year OLE

i Atorvasiatin E E
' :
I

screening Evolocumab SC

1

1 |

1 !

1 I
|

Patlants with documented CK 1

wml1ﬂlumﬂlm mmmﬂ actl :

: v o 0 T Add & i 1L ¢ & | " 3
Day 1 W0 W12 W16 W20W22 W24 w4as M36

= Co-primary endpoints: Mean percent change from baseline in LDL-C at weeks 22 and 24;
percent change from baseline in LDL-C at week 2412

» Key co-secondary endpoints:T Means at weeks 22 and 24 and at week 24 for change from
baseline in LDL-C, LDL-C <70 mg/dL (1.81 mmol/L), percent change from baseline in total
cholesterol, non—HDL-C, ApoB, total cholesterol/HDL-C, ApoB/ApoA112



GAUSS-3: Study Population

511 patients” aged 2 18 to < 80 years

LDL-C above target level specified in the
NCEP ATP lll for appropriate CHD risk category

Patients with history of statin intolerance defined as:

« inability to tolerate atorvastatin 10 mg QD and any other statin
at any dose OR

* inability to tolerate = 3 statinst OR

« documented history of CK elevation >10 x ULN with muscle
symptoms while on statins

‘Only patients whose symptoms resolved or improved when statin dose was decreased or discontinued were randomized; "One of which must
be at the lowest-approved starting average daily dose and two other statins at any dose. The lowest average starting dose was defined as 5 mg
rosuvastatin, 10 mg simvastatin, 40 mg pravastatin, 20 mg lovastatin, 40 mg fluvastatin, or 2 mg pitavastatin



Study Design: Two Double-Blind Phases

511 patients enrolled at 53 centers with a history of intolerance
to multiple statins due to muscle-related adverse effects.

10 weeks Atorvastatin 20 mg

10 weeks Atorvastatin 20 mg -

Phase Patients proceeded to Phase B only if they had intolerable muscle symptoms
on atorvastatin, but not placebo, or CK 2 10 x ULN during prior statin treatment

B
. 2 1
24 weeks | Monthly SC evolocumab 420 mg Daily oral ezetimibe 10 mg




Baseline Laboratory Values

Phase A

Total
All Atorvastatin PBO followed qualifying Randomized Randomized
Lipid parameters, Randomized followed by PBO by atorvastatin for phase B to Ezetimibe to evolocumab
mean (SD) (N = 491%) (N = 245%) (N = 2486) (N =218) (N=T73) (N = 145)

300.5 300.0 301.0 307 308.0 306.5

(71.2) (75.3) (67.0) (74.7) (73.8) (75.4)
LDL.C, mg/dL 679 722) 636) @20 @2 @31
HDL-C, mg/dL (?g:g} ﬁ%ﬁg} {?gﬁ?} {EZE} {?gﬁg} {12:1}

(1 212 .D 231) (11 5?55? 2'35.5} (1 232.2 é31 5) {121;.%3} {13?,2 .6.531} {12&?3@?3.5}
Lp(a) nmol/Lt {153,2']?15} (15.3?555&.5] {13,%24} @ 53,1']%5} SR (UL A0 {12.5,2?52.5]

16 1.4 1.7 1.7 1.7 1.7

hsCRP, mg/L* (0.8, 3.4) (0.8, 2.8) (0.9, 4.1) (09,36) (0.9, 3.8) (0.9, 3.6)



GAUSS-3 Summary

* |n patients with statin-associated muscle symptoms, with
symptoms during atorvastatin rechallenge, the use of
evolocumab compared with ezetimibe resulted in a
significantly greater reduction in LDL-C and other
atherogenic lipoproetins after 24 weeks. Further studies
are needed to assess long-term efficacy and safety of
evolocumab for this indication.

* Both ezetimibe and evolocumab were well tolerated
during the trial, with 5 ezetimibe patients (6.8%) and
1 evolocumab patient (0.7%) discontinuing active
treatment due to muscle-related adverse events.
However, 11 evolocumab-treated patients (7.6%)
discontinued oral placebo for muscle symptoms.



GAUSS 3 Conclusions

* A substantial proportion (42.6%) of patients with a history
of muscle-related statin intolerance have symptoms when
re-challenged with atorvastatin 20 mg, but not placebo.

* A smaller fraction of patients (26.5%) report muscle-related
symptoms when administered placebo, but not atorvastatin.

* |n patients with statin-associated muscle symptoms,
evolocumab, compared with ezetimibe, produced significantly
larger reductions in LDL-C and other atherogenic lipoproteins.




Dados de estudo clinico suportam a obtencao

de niveis menores de LDL-C,
independentemente do LDL-C basal
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Lipid Lowering Efficacy of Bococizumab Among 4,449 High Risk Patients
The SPIRE Lipid Lowering Trials

Safety and Cardiovascular Efficacy of Bococizumab Among 27,438 High

Risk Patients
The SPIRE 1 and SPIRE 2 Cardiovascular Outcome Trials
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Lipid Lowering Efficacy of Bococizumab Among 4,449 High Risk Patients
The SPIRE Lipid Lowering Trials
Safety and Cardiovascular Efficacy of Bococizumab Among 27,438 High

Risk Patients
The SPIRE 1 and SPIRE 2 Cardiovascular Qutcome Trials

Paul M Ridker, MD, MPH
% Brigham and Women’s Hospital, Boston MA

Studies of PCSK9 Inhibition and the Reduction in vascular
Events (SPIRE)

Bococizumab Development Program

N EnglJ Med 2017; 376:1527-1539April 20, 2017DOI: 10.1056/NEJM0a1701488 Ridker ACC 2017




The SPIRE Bococizumab Clinical Development Program

SPIRE (Studies of PCSK9 Inhibition and
the Reduction of Vascular Events) N = 31,887

SPIRE Lipid Lowering Trials (N=4,449)

SPIRE CV Outcome Trials (N=27,438)

SPIRE HR (n = 711)

On maximally
tolerated statin
High risk of CV event
LDL-C 270 mg/dL

SPIRE LDL (n = 2,139)

On maximally
tolerated statin
High risk of CV event
LDL-C 270 mg/dL

SPIRE FH (n = 370)
HeFH (genetic diagnosis

or Simon Broome Criteria), | | |

LDL >70 mg/d|

SPIRE LL (n = 746)
On statin High / very high
risk of CV event
LDL-C 2100 mg/dL

SPIRE Sl (n = 184)

Statin intolerant
LDL-C 270 mg/dL

SPIRE Al (n = 299)
Autoinjector
Hyperlipidemia

SPIRE-1 (n=16,817)
High Risk Primary and
Secondary Prevention
LDL-C >70 mg/dL
on highly effective
statin
(or partially statin
intolerant)

SPIRE-2 (n=10,621)
High Risk Primary and
Secondary Prevention

LDL-C 2100 mg/dL

on highly effective
statin

(or statin intolerant)

Ridker et al, Am Heart ) 2016;178:135-144

Ridker ACC 2017



Evolution and Humanization of Therapeutic Monoclonal Antibodies

Murine Chimeric Humanized Fully Human
(0% human) (65% human) (> 920% human) (100% human)

T Y

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

Potential for immunogenicity

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



The SPIRE Bococizumab Lipid Lowering Trials :
Unanticipated Attenuation of Efficacy for All Lipid Parameters at 52 weeks

Percent Reduction
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Impact of the SPIRE Lipid Lowering Trials on the SPIRE-1 and
SPIRE-2 Cardiovascular Outcomes Trials

On the basis of the completed SPIRE Lipid Lowering trials, the
sponsor elected on November 1, 2016 to discontinue further
development of bococizumab.

As a consequence of the data in the SPIRE Lipid Lowering
trials, the sponsor elected to prematurely stop the ongoing
SPIRE-1 and SPIRE-2 outcome trials which had, at that
time, randomized 27,438 patients worldwide.

That decision was made with no knowledge by the sponsor or

the investigators of any unblinded data within the SPIRE-1 or
SPIRE-2 trials.

Ridker ACC 2017



The Six SPIRE Lipid Lowering Trials (N=4,449)

Screen
4 weeks

1 )

Randomize

Bococizumab 150 mg SC Q2 Weeks
+ maximally tolerated statin

Placebo SC Q2 Weeks
+ maximally tolerated statin

\

Treatment Period
(52 weeks)

-----------------

Safety follow-up
(6 weeks)

12 week and 52 week
Change in Lipid Levels

The SPIRE 1 and SPIRE 2 Cardiovascular Outcome Trials (N = 27,438)

Patients with or at high risk for cardiovascular events

SPIRE-1: LDLC >70 mg/dL or non-HDLC >100mg/dL
SPIRE-2: LDLC >100 mg/dL or non-HDLC >130mg/dL

Pre-screen
< 30 days

Screen
<14 days

un-in
3 visits

Pre-screening, Screening, and
Three Run-in Visits

|

*

Randomize

Bococizumab 150 mg SC Q2 Weeks
+ maximally tolerated statin

Placebo SC Q2 Weeks
+ maximally tolerated statin

CV Events*

|

SPIRE-1 (N=16,817)
SPIRE-2 (N=10,621)
*Nonfatal myocardial infarction, nonfatal stroke, hospitalization for unstable angina requiring urgent

revascularization, or cardiovascular death

Treatment Period

.
-----------------

(>2 years)

Safety follow-up
(6 weeks)

Ridker ACC 2017



The SPIRE-1 and SPIRE-2 Cardiovascular Outcomes Trials:
Baseline Clinical Characteristics

Characteristic SPIRE-1 SPIRE-1 SPIRE-2 SPIRE-2
Bococizumab Placebo Bococizumab Placebo
(N=8408) (N=8409) (N=5212) (N=5309)

Age (years) 63.3 63.3 62.2 62.6
Female (%) 26.3 26.5 34.1 35.1
Diabetes (%) 48.3 47.4 47.8 46.1
Smokers (%) 22.8 23.0 27.7 26.6
FH (%) 1.7 1.8 7.0 7.6
Statin Use (%) 99.1 99.2 83.2 83.1
Primary Prevention (%) 13.0 13.8 18.9 18.5
LDLC (mg/dL) 94 94 134 133
Apo B (mg/dL) 80 80 106 106
TG (mg/dL) 124 125 157 154
Lp(a) (mg/dL) 19 19 19 20
hsCRP (mg/L) 1.8 1.7 2.3 2.3
Absolute risk (MACE+)* 3.02 per 100 person-years 4.19 per 100 person-years

* Placebo group event rate Ridker ACC 2017



Mean LDL Cholesterol (mg/dl)

The SPIRE 1 and SPIRE 2 Cardiovascular Outcomes Trials:
Confirmation of Attenuation in LDLC Reduction Over Time

SPIRE-1 (LDLC >70 mg/dL) SPIRE-2 (LDLC > 100 mg/dL)
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‘\ 942 93,9 940 g7 923 930 921 92,4 922 941
BO e
I

\ 57,1
60 7 L 508 &
a61 486 474
50 _""""";é """"""" '3'9"4'"'41"8'"4'31'7"""! """""""""""""""" 2
2 37,2 ’
40 - | e U
30 T T T T T T T T T T 1 T T T T T T T T T T 1
BSL 1 2 3 6 9 12 16 20 24 28 BSL 1 2 3 6 9 12 16 20 24 28
Studg Month Study Month

Placebo 8409 7417 7071 6464 086 3437 2259 925 356 172 57 Placebo 5309 4743 4606 4734 909 4320 2713 1027 301 132 42
Bococizumab 8408 7392 7082 6452 5081 3429 2297 931 341 177 66 Bococizumab 5312 4763 4609 4680 4908 4352 2798 1084 312 139 47

Ridker ACC 2017



The SPIRE Bococizumab Lipid Lowering Trials :

Impact of Antidrug Antibodies (ADAs) on Plasma Bococizumab Concentration Over Time

8 - ADA titer-dependent reductions in bococizumab concentration is likely
due to increased target-mediated clearance of unbound bococizumab
and accelerated clearance of ADA bound bococizumab.

Y o o—

ADA negative

ADA > 1:1,176 (1 in 6)

\ ADA > 1:5,674 (1 in 20)

Bococizumab concentration (mcg/mL)

Weeks

Ridker ACC 2017



The SPIRE-1 Cardiovascular Outcomes Trial: Baseline LDLC > 70 mg/dL
Primary Pre-Specified Endpoint*

(referent)
§ 1 Placebo 173 events
Bococizumab 150 mg 173 events r————-=-=-
\ HR 0.99
8 - I 95%Cl 0.80-1.22
| P=0.94

Baseline LDLC 94 mg/dL
Placebo Event Rate 3.02 / 100-person years
Median follow-up 7 months

| | | | | | | | | | | |
o 13 26 39 52 65 78 91 104 117 130 143

Weeks
*Nonfatal myocardial infarction, nonfatal stroke, hospitalization for unstable angina requiring urgent

revascularization, or cardiovascular death

Cumulative proportion with MACE + UARUR
004
|

N EnglJ Med 2017; 376:1527-1539April 20, 2017D0I: 10.1056/NEJM0al1701488

Ridker ACC 2017



The SPIRE-2 Cardiovascular Outcomes Trial: Baseline LDLC > 100 mg/dL
Primary Pre-Specified Endpoint*

(referent)
Q — Placebo 224 events
S Bococizumab 150 mg 179 events
8 _
o |- ———————
I HR 0.79
——————— 95%Cl 0.65-0.97
P=0.021

Baseline LDLC 133 mg/dL
Placebo Event Rate 4.19 / 100-person years
Median follow-up 12 months

0.00
|

| | | | | | | | | | | |
(0] 13 26 39 52 65 78 91 104 117 130 143

Cumulative proportion with MACE + UARU
004
|

Weeks

*Nonfatal myocardial infarction, nonfatal stroke, hospitalization for unstable angina requiring urgent
revascularization, or cardiovascular death

N EnglJ Med 2017; 376:1527-1539April 20, 2017D0I: 10.1056/NEJMo0a1701488 Ridker ACC 2017




Cumulative proportion with MACE + UARUR

The SPIRE 1 and SPIRE 2 Cardiovascular Outcomes Trials: Combined Trials
Primary Endpoint*, Stratified By Duration of Exposure

Longer Duration of Exposure
(Randomized before median date)
Mean exposure period 13.6 months

(referent)
g | = Placebo
S ] Bococizumab 150 mg
)
g .1 HRO0.83
= 95%Cl 0.70-0.98
g _ P=0.028
o
8
o
8 |
© | | | | | | | | | | | |
(o] 13 26 39 52 65 78 91 104 117 130 143
Weeks

o 004 006

000

Shorter Duration of Exposure
(Randomized after median date)
Mean exposure period 5.6 months

——  Placebo
Bococizumab 150 mg

r

HR 1.03
) 95%Cl 0.78-1.35

P=02.83
| | | | |

[0} 13 26 39 52

Weeks

*Nonfatal myocardial infarction, nonfatal stroke, hospitalization for unstable angina requiring urgent

revascularization, or cardiovascular death

N EnglJ Med 2017; 376:1527-1539April 20, 2017D0I: 10.1056/NEJM0al1701488

Ridker ACC 2017



Conclusions:
The SPIRE Lipid Lowering Trials and the SPIRE 1 and SPIRE 2 Cardiovascular Outcomes Trials

1. PCSK9 inhibition with bococizumab reduces LDLC by 55 to 60% when given as an adjunct to
statin therapy, but this effect is significantly attenuated over time in 10 to 15% of patients due
to the development of anti-drug antibodies. This effect is specific to bococizumab (a
humanized monoclonal antibody) and has not been seen with either evolocumab or
alirocumab (fully human monoclonal antibodies). This immunogenicity also explains the higher
rate of injection site reactions observed with bococizumab.

2. Bococizumab is also associated with wide individual variability in LDLC response even among
those who do not develop anti-drug antibodies. This suggests that on-treatment measures of
LDLC will be important for clinical practice. Whether similar individual variability in LDLC
response is present for evolocumab and alirocumab is uncertain.

N EnglJ Med 2017; 376:1527-1539April 20, 2017D0I: 10.1056/NEJM0al1701488 Ridker ACC 2017




Conclusoes:
The SPIRE Lipid Lowering Trials and the SPIRE 1 and SPIRE 2 Cardiovascular Outcomes Trials

1. Inibidor do PCSK9 bococizumab reduz LDLC em 55 a 60% quando usado associado a terapia
com estatina, mas este efeito é significantemente atenuado ao longo do tempo em 10 a 15%
dos pacientes devido ao desenvolvimento de anticorpos anti-droga. Este efeito é especifico
com o bococizumab (anticorpo monoclonal humanizado) e ndo tem sido observado com
evolocumab or alirocumab (anticorpo monoclonal totalmente humano). Esta
imunogenicidade também explica a alta taxa de reacdes no sitio de injecdao observado com
bococizumab.

2. Bococizumab foi também associado com variabilidade individual de resposta no LDLC mesmo
nagueles pacientes que nao desenvolveram anticorpos anti-droga. Isto sugere que dosagem
do LDLC nos pacientes em tratamento, serao importantes na pratica clinica.

N EnglJ Med 2017; 376:1527-1539April 20, 2017D0I: 10.1056/NEJM0al1701488 Ridker ACC 2017




Conclusions:
The SPIRE Lipid Lowering Trials and the SPIRE 1 and SPIRE 2 Cardiovascular Outcomes Trials

3. Despite anti-drug antibody production, variation in individual response, and early
trial termination, bococizumab significantly reduced cardiovascular event rates in
the higher-risk SPIRE-2 trial of those with LDLC >100 mg/dL, but not in the lower-
risk SPIRE-1 trial of those with LDLC >70 mg/dL.

4. Consistent with the hypothesis that “lower is better for longer”, clinical benefits
were greater and statistically significant in analyses of those who achieved and
sustained greater absolute as well as relative reductions in LDLC. These data thus
support the use of PCSK9 inhibitors in selected patients as an adjunct to aggressive

statin therapy.

N EnglJ Med 2017; 376:1527-1539April 20, 2017D0I: 10.1056/NEJM0al1701488 Ridker ACC 2017




@ Effect of Evolocumab on Progression of
Coronary Disease in Statin-Treated

Patients: The GLAGOV Randomized
Clinical Trial

Stephen J Nicholls MBBS PhD'-2, Rishi Puri MBBS PhD?, Todd Anderson MD3, Christie M
Ballantyne MD#, Leslie Cho MD?2, John JP Kastelein MD PhD?®, Wolfgang Koenig MDS¢, Ransi
Somaratne MD?, Helina Kassahun MDY, Jingyuan Yang PhD?, Scott M Wasserman MD’, Robert
Scott MD’, Imre Ungi MD PhD8, Jakub Podolec MD PhD?®, Antonius Oude Ophuis MD PhD'0, Jan H
Cornel MD PhD', Marilyn Borgman RN BSN?, Danielle M Brennan MS? and Steven E Nissen MD?

Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.



@ Background

« Intravascular ultrasound (IVUS) trials have studied the effect of statins on coronary
atherosclerosis and demonstrated a linear relationship between achieved LDL-C levels
and reduction in atheroma burden.

* Monoclonal antibodies against PCSK9 lower LDL-C when administered alone or in
combination with statins. Initial studies have demonstrated the feasibility of using the
combination of statins and PCSK?9 inhibitors to achieve much lower LDL-C levels than
previously studied.

* No trials to date have explored whether LDL-C lowering beyond that achievable with
statins with a PCSK9 inhibitor results in incremental benefits on coronary artery disease
compared with statins alone.

 The Global Assessment of Plaque Regression with a PCSK9 Antibody as Measured by
Intravascular Ultrasound (GLAGOV) trial was designed to assess whether PCSK9
inhibition reduces progression of atherosclerosis as measured by IVUS.

Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.



@ GLAGOV: Objective

Objective

« To test the hypothesis that LDL-C lowering with a monthly
subcutaneous injection of evolocumab 420 mg for 78 weeks will result
in a significantly greater change from baseline in percentage atheroma
volume (PAV) compared with placebo in subjects taking background
statin therapy

Design
« A 78-week, randomized, double-blind, placebo-controlled, multicenter,
phase 3 study.

Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.
Puri R, et al. Am Heart J. 2016;176:83-92.

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




& GLAGOV: Key Inclusion Criteria

« Men or women aged (| 18 years
« Clinically indicated coronary angiogram, evidence of coronary disease

» LDL-C criteria met within 4 weeks of screening visit or, if applicable, at the end of
lipid-stabilization period:
— LDL-C =280 mg/dL, OR
— LDL-C =60 but < 80 mg/dL in the presence of risk factors as shown in the table below:

Major Risk Factors (One » Non-coronary atherosclerotic vascular disease
Required) + Documented myocardial infarction or hospitalization for unstable angina within the last
2 years
* Documented type 2 diabetes mellitus
OR
Minor Risk Factors (Three * Age (men =50 years; women = 55 years)
Required) » Hypertension (BP = 140/90 mmHg or current use of antihypertensive medications)

* Low HDL-C (men: < 40 mg/dL; women < 50 mg/dL)

» Family history of premature coronary heart disease (first-degree male relative < 55 years of age or first-degree female
relative < 65 years of age)

* hs-CRP =2 mg/L
» Cigarette smoking (current)

Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.
An Academic Research Organization of Puri R, et al. Am Heart J. 2016;176:83-92.
Brigham and Women’s Hospital and Harvard Medical School




® GLAGOV: Study Design

Screening and Up to
placebo run-in period  4-week lipid = R — B
stabilization e S
« Clinically indicated period 25 &
coronary angiogram N3 L, s
£S5
+ IVUS based on Assigned to 7 o
coronary angiogram background E L Evolocumab | ch
results statin o ' 420 mg SC
- SC injection of 3 mL therapy every month
| _____
e T Edweas
r Maximum 6 weeks | DI W4 W12 W24 W36 W52 We4 W76 W78 W80 EOS
Studyvisits: 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
study procedure
drug

*Nominal change refers to the actual number, as opposed to percent change
D = day; IVUS = intravascular ultrasound; SC = subcutaneously; W = week.
Puri R, et al. Am Heart J. 2016;176:83-92.

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




GLAGOV: Study Endpoints

Endpoint Description

* Nominal change* in PAV from baseline to week 78, as determined by IVUS
Secondary':2 * Nominal change* in TAV from baseline to week 78, as determined by IVUS

»  Proportion of patients demonstrating any reduction of PAV from baselinef
»  Proportion of patients demonstrating any reduction of TAV from baselinet

Exploratory?  Incidence of adjudicated events (all-cause mortality, cardiovascular death, myocardial infarction,
hospitalization for unstable angina, coronary revascularization, stroke, transient ischemic attack, and
hospitalization for heart failure)

» Change in lipid parameters

*Nominal change refers to the actual number, as opposed to percent change

tProportion/percentage of subjects with regression is a group level summary statistics rather than a subject level endpoint
IVUS = intravascular ultrasound; PAV = percentage atheroma volume; TAV = total atheroma volume

1. Puri R, et al. Am Heart J. 2016;176:83-92. 2. Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016].
doi: 10.1001/jama.2016.16951

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




® GLAGOV: Analysis of IVUS Imaging

» Plaque area is calculated as the area between the two leading edges

« Two measures of atheroma burden will be calculated for each patient
— PAVis calculated as the proportion of the EEM volume
occupied by atherosclerotic plaque

>(EEM.... —Ilumen.,..)
PAV =
2(EEM,,)

X 100

— TAVis calculated as the summation of plaque areas in
each measured cross-sectional image within the segment
and subsequently normalized by the median number of
images analyzed in the entire cohort to account for
heterogeneity in segment length between subjects

TAV Z(EEMnrnn — Iumennrnn)
normalized = Number of images in pullback

X Median number of images in cohort

IVUS = intravascular ultrasound; EEM = external elastic membrane; PAV = percentage atheroma volume; TAV = total

Puri R, et al. Am Heart J. 2016;176:83-92.
Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951

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




@ GLAGOV: Disposition of Patients During the Study

2628 screened

1382 did not meet eligibility criteria

1246 enrolled 276 enrolled but not randomized

235 did not meet inclusion/ exclusion
criteria

32 withdrew informed consent
9 other

970 Patients randomized

486 assigned to receive placebo 484 assigned to receive
2 never received study drug evolocumab
423 included in primary analysis 423 included in primary analysis

61 did not complete endpoint assessment 61 did not complete endpoint assessment

484 included in safety analysis 484 included in safety analysis
(received placebo as randomized) (received evolocumab as randomized)

Adapted from: Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.

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




@ GLAGOV: Baseline Characteristics of Randomized Patients

. Evolocumab
Parameter — (N = 484)

Age, years 59.8+8.8 59.8+9.6
Men, n (%) 350 (72.3) 349 (72.1)
White, n (%) 452 (93.4) 456 (94.2)
BMI 29.545.0 29.415.0

Hypertension, n (%) 405 (83.7) 398 (82.2)
Previous PCI, n (%) 188 38 8) 189 (39.0)
Previous MI, n (%) 5.3) 169 (34.9)
Smoking, n (%) 3.3) 124 (25.6)
Diabetes. n (%) ) 98202
Baseline statin use,* n (%) .3) 478 (98.8)
High intensity, n (%) .9) 280 (57.9)
Moderate intensity, n (%) .2) 196 (40.5)
Low intensity, n (%) : 2(0.4)
Baseline ezetimibe use,* n (%) . 9(2.1)
Baseline medications
Anti-platelet therapy, n (%) 465 (96.1) 454 (93.8)
Beta-blocker, n (%) 370 (76.4) 362 (74.8)
ACE inhibitor, n (%) 264 (54.5) 260 (53.7)
ARB, n (%) 92 (19.0) 87 (18.0)

Age and BMI expressed as mean * standard deviation. *Baseline statin and ezetimibe use is defined as subject treated with statin or ezetimibe therapy at the end of the lipid
stabilization period at randomization. THigh intensity statin as defined by ACC/AHA criteria

An Academic Research Organization of
Brigham and Women’s Hospital and Harvard Medical School
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Mean Absolute Change in LDL-C

Statin monotherapy " Statin + evolocumab

7 Mean LDL-C 93.0 mg/dL* _
0 o 4 e
% g %‘ _10- Change from baseline 3 9% .
§E E 207
<3¢ o
58 E —40 1
808 —s0- Mean LDL-C 36.6 mg/dL*
~60 1 : : T
Change from baseline -59.8%
—70 —T — — — — — — — — —T

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

No. of patients Study Week

Placebo 484 446 441 447 441 425 418

Evolocumab 484 456 452 444 449 426 434

Data shown are Mean (95% CI) *Time-weighted LDL-C; LDL-C = low-density lipoprotein cholesterol
Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.
&9 An Academic Research Organization of Nissen SE, et al. American Heart Association Scientific Sessions, Nov 12 - 16, 2016,

Brigham and Women’s Hospital and Harvard Medical School New Orleans, Louisiana. Oral Presentation.




@ Primary Endpoint: Nominal Change in PAV
From Baseline to Week 78

9

QE’ 0,5 1 P =NS*

E [VALOR]I%

o

s 0,0

@ l

£

S -05 -

Q

=

° 1,07 [VALOR]Ps

c

o 15° P <0.001*
e Statin Statin +
g Monotherapy Evolocumab

Difference between groups: -1.0% (-1.8 to -0.64); P < 0.001

Data shown are least-squares mean (95% Cl). PAV = Percent Atheroma Volume
*Comparison versus baseline
@ @ An Academic Research Organization of Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.

Brigham and Women’s Hospital and Harvard Medical School



Clinical and Biochemical Adverse Events in the
Safety Population*

Placebo Evolocumab
Parameter (N =484) (N =484)

Clinically important adverse events, n (%)

Cimcaly mportantsdverse ovents,n (o) |
00 204
2869 047
(12 e
1807 1709
2008 209
2009 109
507 507
(10 308
" 102
" 00

*All patients who received at least one dose of study drug were included in the safety analyses (n = 968)

tNeurocognitive events and new diagnosis diabetes mellitus as reported by investigators as adverse events. ¥The denominator for both placebo and
evolocumab with normal value at baseline in 958. There were a total of 10 patients with missing safety laboratory data, clinical and laboratory adverse
events, and reasons for discontinuation in the safety population.

NA = Not Available; ULN = Upper Limit of Normal
An Academic Research Organization of
Brigham and Women’s Hospital and Harvard Medical School Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.




Reasons for Discontinuation®

Discontinuation from Treatment — n

Number of patients

Reason for discontinuation
Preference of patient
Adverse Event

Lost to follow-up
Physician decision

*All patients who received at least one dose of study drug were included in the safety analyses (n=968)

Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.

&,

:_3; An Academic Research Organization of
Brigham and Women’s Hospital and Harvard Medical School

Placebo
(N = 484)

Evolocumab

(N =484)



@ Adjudicated Cardiovascular Events in the
Safety Population®

Placebo Evolocumab
Parameter (N = 484) (N = 484)

T TR 308
1429 0@
508 204
08 308
o6 (12 50 103
74 153 59 122)

*All patients who received at least one dose of study drug were included in the safety analyses (n=968)

tTotal number of cardiovascular events included 2 events occurring during the period between the last scheduled visit and the end of the safety
assessment period.

Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.

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




& GLAGOV Summary

+ In statin-treated patients with symptomatic coronary disease, addition of
evolocumab, 420 mg monthly for 18 months:

— Achieved LDL-C levels averaging 36.6 mg/dL compared with 93 mg/dL for a
statin alone.

— Produced regression, mean change in PAV of -0.95% for evolocumab-statin
treated group, compared with statin only patients, whose mean change in PAV
was +0.05% (P < 0.001).

— Produced regression (change in PAV <0) in a greater percentage of patients;
64% for evolocumab-statin treated patients vs. 47% in statin only patients (P <
0.001).

* No new safety signals were observed

« Further studies assessing the effects of PCSK9 inhibition on clinical
outcomes are pending.

PAV = percentage atheroma volume; LDL-C = low-density lipoprotein cholesterol

9 An Academic Research Organization of . . . : . .
Brigham and Women’s Hospital and Harvard Medical School Nicholls SJ, et al. JAMA. [published online ahead of print November 15, 2016]. doi: 10.1001/jama.2016.16951.




& FOURIER

Further cardiovascular OUtcomes
Research with PCSKO9 Inhibition In

subjects with Elevated Risk

MS Sabatine, RP Giugliano, AC Keech, N Honarpour,
SM Wasserman, PS Sever, and TR Pedersen,
for the FOURIER Steering Committee & Investigators

American College of Cardiology — 66" Annual Scientific Session
Late-Breaking Clinical Trial
March 17, 2017

| @8 An Academic Research Organization of

Brigham and Women’s Hospital and Harvard Medical School Duplicated from ACC 2017 late-breaking session
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@ Trial Design  .foutier,

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

v

Screening, Lipid Stabilization, and Placebo Run-in

High or moderate intensity statin therapy (+ ezetimibe)

LDL-C =70 mg/dL or
non-HDL-C|21OO maqg/dL

RANDOMIZED
Evolocumab SC DOUBLE BLIND Placebo SC

140 mg Q2W or 420 mg QM Q2W or QM

v
Follow-up Q 12 weeks

Duplicated from ACC 2017 late-breaking session

@ €Y An Academic Research Organization of
A Brigham and Women’s Hospital and Harvard Medical School Sabatine MS et al. Am Heart J 2016:;173:94-101



& Baseline Characteristics _fourier

S B WY DAY

Characteristic

Age, years, mean (SD) 63 (9)
Male sex (%) 75
Type of cardiovascular disease (%)
Myocardial infarction 81 } Median time from most
Stroke (non-hemorrhagic) 19 recent event ~3 yrs
Symptomatic PAD 13
Cardiovascular risk factor (%)
Hypertension 80
Diabetes mellitus 37
Current cigarette use 28
Duplicated from ACC 2017 late-breaking session
&Y An Academic Research Organization of Pooled data; no differences between treatment arms

Brigham and Women’s Hospital and Harvard Medical School



@ Lipid Lowering Therapy o o

& Lipid Levels at Baseline -~ ™"

Statin use (%)*

High-intensity 69

Moderate-intensity 30
Ezetimibe use (%) 5
Median lipid measures (IQR) — mg/dL

LDL-C 92 (80-109)

Total cholesterol 168 (151-189)

HDL-C 44 (37-53)

Triglycerides 133 (100-182)

*Per protocol, patients were to be on atorva 220 mg/d or equivalent.
1% were on low intensity or intensity data were missing.
Statin intensity defined per ACC/AHA 2013 Cholesterol Guidelines. Duplicated from ACC 2017 late-breaking session

O aamana Womente Hocates and Ha Pooled data; no differences between treatment arms

Brigham and Women’s Hospital and Harvard Medical School




& LDL Cholesterol Eh el

100

Placebo

90 —_ — . 4 - 09— —®

80
g 70 59% mean reduction (95%CI 58-60), P<0.00001
£
=~ 60 -
_ac-’_, 50 Absolute reduction: 56 mg/dl (95%CI1 55-57)
2 i}
D
é 40 -
= .3
3 30 - l\. -——— o -— o ——

50 - Evolocumab

(median 30 mg/dl, IQR 19-46 mg/dl)
10 -
0

0] 12 24 36 48 60 72 84 96 108 120 132 144 156 168
} Weeks
¥ B e e e e Duplicated from ACC 2017 late-breaking session

Brigham and Women’s Hospital and Harvard Medical School
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Primary Endpoint fourier

YW AW WA AW

16%
14%
&
- ¢>B 12%
(3]
D
§ i 10%
— (o)
o
No
f-
=S g%
= <h
§ >
= 6%
-
o
o 4%
X
2%
0%

Hazard ratio 0.85 14.6%
(95% CI, 0.79-0.92)

P<0.0001

12.6%

Evolocumab NNT=50

6 12 18 24 30 36
Months from Randomization Duplicated from ACC 2017 late-breaking session

An Academic Research Organization of

Brigham and Women’s Hospital and Harvard Medical School N Engl J Med 2017; 376:1713-1722 May 4, 2017DOI: 10.1056/NEJMoa1615664
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Fatal or Nonfatal Ml or Stroke

J &5 An Academic Research Organization of

8%

6%

4%

2%

0%

Fatal or Nonfatal Ml or Stroke

19% RRR 8% 1 33% RRR
HR 0.81 (95% CI 0.70-0.93) HR 0.67 (95% Cl 0.59-0.77)
P=0.003 6% | P < 0.00001
4o, - Placeb
Place
2%, -
paen?” . . . v 0% : : : .
3 6 9 12 12 18 24 30 36

Months from Randomization Months from Randomization

Sabatine MS, et al. American College of Cardiology — 66th Annual Scientific

Brigham and Women’s Hospital and Harvard Medical School Session Late-Breaking Clinical Trial. Washington, D.C. March 17, 2017.



AAA

@ Types of CV Outcomes  _fourier

Evolocumab Placebo
Endpoint (N=13,784) (N=13,780) HR (95% ClI)
3-yr Kaplan-Meier rate
CVD, MI, stroke, UA, or revasc 12.6 14.6 @
CV death, MI, or stroke 7.9 9.9 @0 (0.73-0.8@
Cardiovascular death 2.5 2.4 1.05 (0.88-1.25)
M 4.4 6.3 .73 (0.65-0.82)
Hosp for unstable angina 2.2 2.3 0.99 (0.82-1.18)
Coronary revasc 7.0 9.2 @
Urgent 3.7 54 0.73 (0.64-0.83)
Elective 3.9 4.6 0.83 (0.73-0.95)
Death from any cause 4.8 4.3 1.04 (0.91-1.19)

Duplicated from ACC 2017 late-breaking session

] @ An Academic Research Organization of
Brigham and Women’s Hospital and Harvard Medical School
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13%
12%
11%
10%
9%
8%

7%

Cardiovascular Death, MI or Stroke

6%

5%

MY Ay A

Lower LDL-C Is Better _fourier

Patients divided by quatrtile of baseline LDL-C and by treatment arm

P<0.0001 77 W

@ Pplacebo
@® Evolocumab

&9 An Academic Research Organization of

Brigham and Women’s Hospital and Harvard Medical School

| | | | |
40 60 80 100 120

Achieved LDL Cholesterol (mg/dl)

Duplicated from ACC 2017 late-breaking session
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@ Safety fourier

Evolocumab Placebo
(N=13,769) (N=13,756)
Adverse events (%)
Any 77.4 77.4
Serious 24.8 24.7
Allergic reaction 3.1 29
Injection-site reaction 2.1 1.6
Treatment-related and led to d/c of study drug 1.6 1.5
Muscle-related 5.0 4.8
Cataract 1.7 1.8
Diabetes (new-onset) 8.1 7.7
Neurocognitive 1.6 1.5
Laboratory results (%)

Binding Ab 0.3 n/a
Neutralizing Ab none h/a

New-onset diabetes assessed in patients without diabetes at baseline; adjudicated by CEC

An Academic Research Organization of i Duplicated from ACC 2017 late-breaking session
Brigham and Women’s Hospital and Harvard Medical School



Conclusoes

Os resultados do FOURIER confirmam e reforcam a tese do
colesterol.

A reducao do LDL-C por meio da inibicao da PCSK9 e eficaz na
reducao do risco cardiovascular.

A inibicao da PCSK9 e segura.

Uma limitacao do Fourier e a duracao media mais curta do
acompanhamento (mediana de 2,2 anos).

O ODYSSEY OUTCOMES sera o mais longo estudo de desfecho
cardiovascular com um inibidor da PCSK9.

N Engl J Med 2017; 376:1713-1722 May 4, 2017DOI: 10.1056/NEJMoa1615664




Overview of ODYSSEY Phase Ill Program

22 global trials, including more than 29,000 patients across more than 3,000 study centers

HeFH population

HC in high CV risk population

Additional populations/studies

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

[ ODYSSEY OLE (LTS13463) N=1000

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

ODYSSEY OUTCOMES (EFC11570) N=18,600

Event-driven, 2 year minimum follow-up
Enrollment Completed Nov 2015 [Ongoing]

N

[ ODYSSEY MONO (EFC11716) N=103

ODYSSEY JAPAN (EFC 13672) N=216
| 12 months

ODYSSEY COMBO | (EFC11568) N=316
“| 18 months [Ongoing] ) 12 months / | 6 months i
N 4 )
[ ODYSSEY FH | (EFC12492) N=486 ) ODYSSEY COMBO Il (EFC11569) N=720 ODYSSEY ALTERNATIVE (CL1119) N=314
18 months ! 24 months / 6 months (+OLE) !
-——————————— | -—eee
ODYSSEY FH Il (CL1112) N=249 ODYSSEY EAST (EFC13389) N=600 ODYSSEY OPTIONS I (CL1110) N=355
| 18 months ! 6 months [Ongoing] | 6 months l
F = . =
ODYSSEY HIGH FH (EFC12732) N=107 ODYSSEY KT (EFC14074) N=199 ODYSSEY OPTIONS Il (CL1118) N=305
| 18 months / ) 6 months / | 6 months ‘z
[ ODYSSEY LONG TERM (LTS11717) N=2,341 C ODYSSEY CHOICE I (CL1308) /)
18 months "4 ) 300 mg Q4w dosing, 12 months A4
———————————————4¢

[ ODYSSEY APPRISE (LPS14245) N=1300
| 3 —30 months [Ongoing]

v

[ ODYSSEY ESCAPE (R727-CL-1216) N=63
| 4 months

v

ODYSSEY DM — Insulin (LTS14354) N=500
6 months [Ongoing]

ODYSSEY DM — Dyslipidemia (LTS14355)
| 6 months [Ongoing]

~ )

ODYSSEY CHOICE Il (EFC13786) N=233
150 mg Q4W dosing, 6 months (+OLE) !

ODYSSEY NIPPON (EFC14305) N=159
| 3 months (+OLE) /J

Primary endpoint met; data presented
or published



LONG TERM: Desenho do Estudo

Objetivo primario: Avaliar a seguranca de longo prazo, tolerabilidade e eficacia do Alirocumabe

Tratamento duplo-ceqo (18 meses
EEE—— (___LJ_(__)___)

Hipercolesterolemia .n=1 Sk Alirocumabe 150 mg SC Q2W

priméria com risco GV Média de LDL-C no basal: 122,8 mg/dL
alto ou muito alto I

R
Recebendo dose max. I n=780

tolerada de estatina + - Placebo SC Q2W
outra TRL Média de LDL-C no basal : 122,0 mg/dL

u Durag&o media do tratamento = 70 semanas, a maioria dos pacientes recebeu tratamento por no minimo 52 semanas, e 607 pacientes tiveram seus

dados de 18 meses analisados

Randomizagéo Endpoint primario
o =

Semana Fim do tratamento j
duplo-cego




LONG TERM: Caracteristicas demograficas

Todos os pacientes com estatina max. tolerada de Alirocumabe Placebo
base t outra TRL (N=1553) (N=788)
10,4) 60,6
983) 60,2% (474)

441) 92,6% (730)

Idade, anos, média (DP) 60,4 10.4)

( (
Sexo masculino, % (n) 63,3% ( {
Raca, branca, % (n) 92,8% (1 (
IMC, kg/m2, média (DP) 30,2 (5,7) 30,5 (5.5)
HeFH, % (n) 17,8% (276) 17,6% (139)
Historia de DAC, % (n) 67,9% (1055) 70,1% (552)
Equivalente de risco CV, % (n) 41,1% (639) 41,0% (323)
Diabetes tipo 2, % (n) 34,9% (542) 33,9% (267)
( (787)
( (369)
( (220)

Qualquer estatina,? % (n) >99,9% (1552) 99,9% (787
Alta dose de estatina,® % (n) 46,8% (727) 46,8% (369

Qualquer TRL menos estatina, % (n) 28,1% (437) 27,9% (220
Ezetimibe, % (n) 13,9% (216) 15,0% (118)

a0s pacientes deveriam receber rosuvastatin a 20—40 mg QD, atorvastatina 40-80 mg QD, ou sinvastatina 80 mg QD a n&o ser que nao tolerada e/ou outra dose apropriada administrada a

critério do investigador.
bAlta dose de estatina: atorvastatina 40—-80 mg, rosuvastatina 20—40 mg, ou sinvastatina 80 mg diariamente.

Robinson JG, et al. N Engl J Med. 2015;372(16):1489-1499.
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Efficacy and Safety of Alirocumab in Reducing Lipids

.
and Cardiovascular Events Robinson JG et al
140 1159 4l 122.6 mg/dl 3.60
9 mgjd {3.17 mmol/ liter)
{3.08 mmol]liter) =
120 - -3.00
'E 3.6% -
=
33 10—
E*'u' E 240
= =
= 20+ ]
8855 .
== sramg/dl | g g S
97e E o] 48.3 mg/dl (L.50 mmeol{ liter E
] o] {1-25 mmel/liter) E
F1.20
% § 40 —61.0%
4 20 oo
—— Placebo+statin therapy at maximum tolerated dosesother LLT
——Alirocumab+statin therapy at maximum tolerated dosexother LLT
o T T T T T T T T T 000
4] 4 8 1z 16 24 36 52 &4 TE
Weaak
Mo. of Patients
with Data
Available
Placebo FEQ T34 T47 T4& Tl& FOE 694 - -] &39 £32
Alirocumab 1530 1473 1458 14361412 1386 1359 1345 1324 1269




LONG TERM: Endpoints de Eficacia na Semana 24

~ LDL-C (on
LDL-C (ITT) treatment)
{a) ({)] Total-C Non-HDL-C Apo B

0,8 0,7 07 1,2

% Média
de
Alteracao
a Partir
do Basal
na
Semana
24

-61 628

Média absoluta A
-74,2 mg/dL

A média de LDL-C no basal foi de 122,8mg/dL no grupo Alirocumabe e122,0mg/dL no grupo placebo
(a) Analise ITT — populagao com intengéo de tratar, inclui todos os dados sobre lipidios durante todo o estudo, independente da adesao ao tratamento em estudo.

(b) Andlise durante o tratamento — analise restrita ao periodo em que os pacientes realmente receberam o tratamento.

79 J. Robinson et al., N Engl J Med 2015 372:1489-1499 (Apéndice)




LONG TERM : proporcao de pacientes
atingindo a meta de LDL-C na Semana 24

Proportion of patients reaching LDL-C goal at Week 24

Very high-risk: LDL-C <1.8 mmol/L (70 mg/dL) LDL-C <1.8 mmol/L (70 mg/dL)
High-risk: LDL-C <2.6 mmol/L {100 mg/dL)}) regardless of risk

90
80
70

60 P<0.0001

50
40 P<0.0001

% patients

30
20
10

0




Post hoc Analysis of Adjudicated
Major Adverse Cardiovascular Events*

1.07] 0.06 ]

Placebo + maximally

B | ~ tolerated statin * other LLT
0.8 0.04 — ____ Alirocumab + maximally

- tolerated statin + other LLT
0.6 0.02 | —

04 N OOO B I T T T T T T
0 12 24 36 52 64 7886
| Cox model analysis

0.2 HR = 0.52 (95% CIl 0.31 to 0.90)

Nominal p-value = 0.02

00 h I I I I 1
12 24 36 52 64

. Time (weeks)
No. at risk:

Placebo 788 776 731 700 670 653 644 597
Alirocumab 1550 1533 1445 1392 1342 1306 1266 1170

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




NAVARESE Meta-Analysis

Study Events/Total, n/N Odds Ratio (95% Cl) Weight, %
PCSK9 Antibody No Anti-PCSK9

DESCARTES 1/599 0/302 2.51 (0.06-102.80)
LAPLACE-TIMI 57 0/158 0/157 -

McKenney et al 0/31 0/31 -

MENDEL 0/90 0/135 -

ODYSSEY ALTERNATIVE 1/126 0/125 3.02 (0.12-75.06)
ODYSSEY COMBO | 1/209 1/107 0.51 (0.03-8.23)
ODYSSEY FH | and FH II 2/490 0/245 4.02 (0.11-147.57)
ODYSSEY LONG TERM 14/1553 18/788 0.39 (0.19-0.79)
TESLA Part B 0/33 0/16 : -

Fixed-effect model 19/3289 19/1906 0.49 (0.26-0.93)
Heterogeneity: I2 = 0%; 72 = 0; P = 0.4492

Test for overall effect: Z = -2.17 (P = 0.030) I T
0.01 0.1

Favors PCSK9 Antibody Favors No Anti-PCSK9

10 RCTs were analyzed amongst the 24 of NAVARESE meta-analysis to assess reduction in Ml
PCSKO9i resulted in a statistically significant reduction in Ml compared with no anti-PCSK9: 0.58%
(OR, 0.49 [CI, 0.26 to0 0.93]; P = 0.030)

Navarese EP. Ann Intern Med. 2015.;163: 42-45




As Populacoes Alvo sao aquelas
de maior risco CV

One-yaar CV avent rate
8% 10% 12% 1495 16% 18% 20%

Recaent ACS 15.1% =
Izchemic stroke

Ml =12 months | CVY death
M Ischeamic stroke

Ml
B Unstable angina
Coronary revascularization

Other CHD
PAD

DM

ACS: acute coronary syndrame; CHD: coronary heart disease; CV: cardiovascular; DM: diabetes mallitus;

MI: myocardial infarction: PAD: peripheral arterial diseasea.
*PEP rates betwean hisrarchal categorization wera significant (p=0.05).

SANOFI w REGENERON




As Populacoes Alvo sao aquelas
de maior risco CV

Ona-year CV avent rate

8% 10% 12% 149% 16% 18% 20%,

Recant ACS 13.0%

lschemic stroke 13.2% =

M Dilabetos

MI =12 months
B Mo diabates

Cther CHD

PAD

ACS: acute coronary syndrome; CHD: coronary heart disease; CV: cardiovascular; DM: diabates mellitus;

MI: myocardial infarction: PAD: peripheral arterial disecase.
*Within each hisrarchal category, differences in PEP rates by diabetes status were significant (p=0.05).

REGENERON
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Emerging Evidence from
ODYSSEY Program: Achieved LDL vs. MACE

Continuous relationship Greater LDL-C % reduction from
between lower achieved LDL-C levels baseline and lower ASCVD event

and lower CV risk

Eventrate

HR 0.71 (95% Cl 0.57—0.89) per
Event rate additional 50% reduction in LDL-C
— — — 95% Gl P=0.003

HR 0.76 (0.63 to 0.91)
per 38 mg/dL decrease
(P=0.0025)
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Adjusted rate of MACE (per 100 patient-years)

T T T T T T T T T
10 20 30 40 50 60 70 80 90

1 1 1
75 100 125
Average LDL-C during the treatment period (mg/dL}) Percentage reduction in average LDL-C during the treatment period {%)

Adjusted MACE rate by average LDL-C (absolute or % reduction from baseline) during treatment period.
Multivariate analysis adjusted on baseline characteristics; pool of Phase 3 ODYSSEY trials.




Alirocumab Reduces Major Cardiovascular Events in
Individuals with Atherosclerotic Cardiovascular Disease:
A Post-Hoc Analysis of ODYSSEY
LONG TERM

Jennifer G Robinson,! Michel Farnier,?2

William J Sasiela,® Tu Nguyen,* Jonas Mandel,>
John JP Kastelein®

"University of lowa, lowa City, IA, USA; 2 Point Médical, Dijon, France; 3Regeneron Pharmaceuticals Inc., Tarrytown, NY,
USA; 4Sanofi US, Bridgewater, NJ, USA; °*Sanofi, Chilly-Mazarin, France and IviData Stats, Levallois-Perret, France;
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Poster presented at the American College of Cardiology 66th Annual Scientific Session, March 17-19, 2017,
Washington, DC, USA.
[Presentation number: 1203-305]

This study was funded by Sanofi and Regeneron Pharmaceuticals, Inc.
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Inclusion Criteria for the Post-hoc ODYSSEY LONG TERM ASCVD
Subgroup Analysis

¢ The Phase 3 ODYSSEY LONG TERM study investigated the efficacy and safety of
alirocumab 150 mg Q2W versus placebo over 78 weeks in individuals at high-risk of

cardiovascular events'
Total randomized patients in LONG TERM®

Age 240 to <85 years

History of clinically evident ASCVD
(MI, ischemic stroke, PAD)

21 maijor risk factorf or 22 minor risk factors+

Most recent LDL-C 270 mg/dL or non-HDL-C
2100 mg/dL before randomization

Most recent TGs <400 mg/dL before randomization

No known history of uncontrolled/recurrent ventricular
tachycardia?

tIncluding diabetes mellitus type 1 or 2, age 265 years at randomization, Ml or non-hemorrhagic stroke within 6 months of screening, additional history of Ml or stroke, daily smoking, history of PAD if selected by history of M, or stroke. *Including history of
non-MlI related coronary revascularization, residual CAD with 240% stenosis in 22 large vessels, most recent HDL-C <40 mg/dL for men and <50 mg/dL for women before randomization, most recent hsCRP

>2 mg/L before randomization, metabolic syndrome, most recent LDL-C 2130 mg/dL, or non-HDL-C 2160 mg/dL before randomization

ASCVD, atherosclerotic cardiovascular disease; CAD, coronary arterial disease; HDL-C, high-density lipoprotein cholesterol; hsCRP, high-sensitivity C-reactive protein;

LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; PAD, peripheral artery disease; Q2W, every two weeks; TGs, triglycerides.

1. Robinson JG et al. N Engl J Med. 2015;372:1489-1499. 2. Robinson JG et al. Presented at ACC 2017. Poster number 1203-305
SANOFI v REGENERON




Percent Change in Calculated LDL-C over Time: Individuals with ASCVD with and
without HeFH from LONG TERM (ITT Population)
—— Alirocumab 150 mg Q2W (n=694)

Week 24 LDL-C = 114.5 (1.6) mg/dL —— Placebo (n=367)
ALDL-C from Week,0: —4.3 (1.6) mg/dL

/4-

AWeek 24t: —-62.8% (1.9)
(P<0.0001 vs placebo)
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Week 24 LDL-C = 44.8 (1.2) mg/dL
AH)L-C from Week 0: —74.1 (1.2) mg/dL
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TAWeek 24 are defined as % change in calculated LDL-C from baseline to Week 24 Weeks
ASCVD, atherosclerotic cardiovascular disease; HeFH, heterozygous familial hypercholesterolemia; ITT, intention-to-treat; LDL-C, low-density lipoprotein cholesterol; LS, least squares; Q2W,

every 2 weeks; SE, standard error
Robinson JG et al. Presented at ACC 2017. Poster number 1203-305
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Kaplan—Meier Cumulative Incidence Curve for Time to First Event: Individuals
with ASCVD with and without HeFH from LONG TERM (Safety Population)

0.10 7 Placebo (n=373)
| —=== Alirocumab 150'mg Q2W (n=702)

Number of events, placebo: 5.1% (n=19); alirocumab 2.3% (n=16)
Hazard ratio (95% ClI) versus placebo = 0.438 (0.225-0.852)
Two-sided P-value versus placebo = 0.0149
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0.00 H

. 3(6 48 60 72 84

Number at Risk Time (weeks)
Placebo 373 364 322 308 304 294 289
Alirocumab 702 692 650 631 604 594 569 555

ASCVD, atherosclerotic cardiovascular disease; Cl, confidence interval; HeFH, heterozygous familial hypercholesterolemia; Q2W, every two weeks.
Robinson JG et al. Presented at ACC 2017. Poster number 1203-305
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Lower On-Treatment Low-Density Lipoprotein Cholesterol is Associated with Lower
Cardiovascular Risk in Very High-Risk Patients with Atherosclerotic Cardiovascular Disease:
Analyses from the ODYSSEY Trials

Figure 2. Adjusted rate of MACE by average LDL-C achieved during the treatment period in all patients with ASCWVD and in
high-risk roups with comaoroid DM, PovD, or eGFR <60 mL/min/1.73 m* at bassline (multivarate analysis adjusted on baseline

characteristics, safety population; pool of 10 Phase 3 ODYSSEY trials)

=
o
|

—_— ASCVND
¥31  ASCVD + DM
F0q ——— ASCVD + eGFR <50 miiminM.73 m?®

63 ———— Polyvascular dizease
6.0 -

5.5 -
5.0 =
45
4.0 =
3.5 <
3.0 <
2.5 -
2.0 -
1.5 =
1.0 =
0.5
0.0 T T T T T T

25 45 65 85 105 125 145

Average LDL-C (mg/dL) achleved during the treatment perlod

Event rate and g5%: Cl determined from a multivariate Polsson model, with adjustiment for age, diabetes, prior history of MI or stroke, baseline LDL-C
and smoking status. Average LDL-C during the treatment period determined from the area under the curve (using trapezoidal method), taking Into
account all LDL-C values up to end of treatment period or occurrence of MACE event, whichever came first. For patients with no post-baseline LDL-C,
LDL-C at baseline was used; two patients with missing bassine LDL-C were excluded rom the mulivanate anansis.

Fitted rate of MACE (per 100 patient-years)




Lower On-Treatment Low-Density Lipoprotein Cholesterol is

Associated with Lower Cardiovascular Risk in Very High-Risk
Patients with Atherosclerotic Cardiovascular Disease:
Analyses from the ODYSSEY Trials

Figure 3. Relationship between MACE and each 39 mg/dL lower average LDL-C in very high-risk ASCVD subgroups

(safety population; pool of 10 Phase 3 ODYS3SEY trials)

Adjuzted rate (%) of MACE per
100 patlent-years (25% Cl)

Mean Mean Mean
HR (252& CI) achleved achlewved achleved
per 39 mg/dL LDL-C LDL-C LDL-C
Population n lower LDL-C Lower rizsk Higher rizk 40 mg/idL 79 mg/idL 120 mgldl
Owverall ASCVD 3503 0.7 e 181 (1142 2.44 (159 334 (211
(0.62 to 0.90) to 2.94) to 3.76) to 5.28)
Polyvascular 243 0.71 —e— 1.94 (075 2.75(1.18 3.96 (1.63
disease (0.49 to 1.01) to 5.01) to 6.37) to 9.60)
ASCVD + DM 980 0.69 —e— 1.55 (0.67 241 (142 3.83(1.72
(0.49 to 0.86) to 3.58) to 5.19) to B.54)
ASCVD + 660 0.69 I o 3.26 (1.27 4 F7 (207 713 (2.93
eGFR <80 mL/min/1 .73 m? (0.48 to 1.00) to B.35) to 11.00) to 17.35)
L L] - L L] L]

HR (95% Ch
HR calculated using Cox multivariable regression analysis, adjusted for age, gender, diabetes (except for the ASCVD+DM analysis), prior Ml/stroke,
baseline LDL-C and smoking, Adjusted rates of MACE obtained by a Poisson model adjusted for the same variables; rates are provided for a subject
with averaged characteristics and different levels of LDL-C under treatment.



Lower On-Treatment Low-Density Lipoprotein
Cholesterol is Associated with Lower Cardiovascular
Risk in Women: Analyses from the ODYSSEY Trials of

Alirocumab
versus Control
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SANOFI v REGENERON




Adjusted Rate of MACE by Average LDL-C Achieved During Treatment in
Women and Men (Safety Population)

Event rate women
95% Cl women
Event rate men
95% Cl men

(per 100 patient-years)
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Average LDL-C achieved during the treatment period (mg/dL)

Event rate and 95% CI determined from a multivariate Poisson model, with adjustment for age, diabetes, prior history of Ml or stroke, baseline LDL-C
and smoking status. Average LDL-C during the treatment period determined from the area under the curve (using trapezoidal method), taking into
account all LDL-C values up to end of treatment period or occurrence of MACE, whichever came first. For patients with no post-baseline LDL-C, LDL-C
at baseline was used; two patients with missing baseline LDL-C were excluded from the multivariate analysis

Cl, confidence interval; LDL-C, low-density lipoprotein cholesterol; MACE, major adverse cardiovascular event; MI, myocardial infarction

Vallejo-Vaz AJ et al. Presented at ACC 2017. Poster number 1204-331 / 331
SANOFI v REGENERON




Risk of MACE Associated with Each 39 mg/dL On-Treatment
Reduction in LDL-C in Women and Men (Safety Population)

Adjusted HR
(95% CI) per 39 mg/dL

Population n lower LDL-C P-valuet

Overall cohort 4972 0.76 0.0025
(0.63-0.91)

Women 1882 0.71 0.0459
(0.51-0.99)

0.78

(0.63-0.98) o=l

Men 3090

1
HR (95% Cl)

P-heterogeneity 0.6427

TP-values are for each 39 mg/dL decrease in LDL-C. HR calculated using multivariable Cox regression, adjusted for age, diabetes mellitus, prior

Ml/stroke, baseline LDL-C, and smoking
Cl, confidence interval; HR, hazard ration; LDL-C, low-density lipoprotein cholesterol; MACE, major adverse cardiovascular event; MI, myocardial infarction

SANOFI w Vallejo-Vaz AJ et al. Presented at ACC 2017. Poster number 1204-331 / 331 REGENERON




ODYSSEY OUTCOMES - Study Design ODYSSEY

A randomised, double-blind, placebo-controlled study
— Double-blind treatment period —_—)

Patients with recent ACS on from 2 to 5 years or up to 64 months
maximally tolerated statin

+ other LLTt PRALUENT® (alirocumab) 75 mg/150 mg* Q2W

Not at pre-defined

target
(ie, LDL-C =70 mg/dL or Placebo SC Q2W
non-HDL-C 2100 mg/dL
or apolipoprotein B >80 mg/dL)

@ Diet (NCEP-ATPIII TLC or equivalent) and stable statin dose * stable dose of other LLT

Randopisation

vontr O000ODDODD D O @ @

— Dose was up-titrated to 150 mg After 36 months - Double-blind
Q2W at month 2 visit if LDL-C 250 mg/dL follow-up visits occur treatment
\ (1.29 mmol/L) at month 1 visit every 6 months ended j

*Dose titrated up to 150 mg Q2W at month 2 if LDL-C =50 mg/dL (1.29 mmol/L) at month 1 visit.

TAtorvastatin 40-80 mg or rosuvastatin 20-40 mg OR maximally tolerated dose of statin (can be 0 mg).
Dose down-titration to 75 mg Q2W if dose is 150 mg Q2W or substitution by placebo if dose is 75 mg Q2W occurs when LDL-C <0.65 mmol/L

(25 mg/dL) on 2 consecutive measures.

ACS: Acute Coronary Syndromes LLT: Lipid-Lowering Therapy =~ Q2W: Every 2 weeks \

ClinicalTrials.gov. ODYSSEY OUTCOMES Study. http://clinicaltrials.gov/ct2/show/NCT01663402. Accessed May 14, 2015. -
Schwartz GG, et al. Am Heart .J. 2014:168:682-689.e1. SANOFI w o REGENERON



Use of High-Intensity Statin Therapy Post-Acute Coronary
Syndrome in the Ongoing ODYSSEY OUTCOMES Trial of
Alirocumab,

a Proprotein Convertase Subtilisin/Kexin Type 9 Monoclonal
Antibody, versus Placebo: Interim Baseline Data

Shaun G Goodman, Gregory G Schwartz, Deepak L Bhatt, Vera Bittner,
Rafael Diaz, Corinne Hanotin,
Robert A Harrington, J Wouter Jukema, Angéele Moryusef, Robert Pordy,
Matthew T Roe, William J Sasiela,
Michael Szarek, Jean-Francois Tamby, Harvey White,
Andreas Zeiher, Philippe Gabriel Steg, for the
ODYSSEY OUTCOMES Investigators

Poster presented at the American College of Cardiology 66th Annual Scientific Session, March 17-19, 2017,
Washington, DC, USA.
§Presentation number: 1203-307 / 307)
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Treatment Assighment and Primary Outcome Measures

18,536 ACS patients randomized

Alirocumab 75 mg Q2W Placebot

Dose decrease Alirocumab stopped

DiEEe G (1 TEE) 0D it e 20 7T Switched to placebo (blinded) for the remainder of
consecutive direct measurements of LDL-C are <25 mg/dL the study if patients on alirocumab 75 mg Q2W

(0.65 mmol/L) . ; f
Patients are monitored by independent, blinded safety experience two consecutive measurements o

physician LDL-C <15 mg/dL (0.39 mmol/L)

Primary outcome: Time to first occurrence of CHD death, non-fatal MI, ischemic stroke, or hospitalization
for unstable angina

TPlacebo maintained for the duration of the study
ACS, acute coronary syndrome; CHD, coronary heart disease; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; Q2W, every two weeks.

Goodman SG et al. Presented at ACC 2017. Poster number 1203-307 / 307
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Population

Key differences between
ODYSSEY OUTCOMES & FOURIER

ODYSSEY OUTCOMES
N=18,000

Patient with a coronary event

within a year (ACS)

FOURIER
N=27,500

MI, stroke, PAD

Baseline
Demographics

Diabetes: 24%

35% prior CAD + 20% recurrent

Prior Stroke: 3%
Prior PAD: 4%

Diabetes: 34%
MI: 81%
Stroke: 19%
PAD: 13%

Median baseline
LDL-C

86.5

SIES

Statin background

Maximally tolerated
High-intensity 89%
Moderate-intensity: 8%

High-intensity 69%
Moderate-intensity: 30%

Dosing
regimen

75Q2W -> 150Q2W
if LDL-C =250 mg/dL

140Q2W/420QM
No titration

Primary endpoint
Differences

CHD death

CV Death
Coronary
revascularization

Duration (exposure)

2-to-5 years follow-up

1-t0-3.5 years follow-up

SANOFI .

REGENERON




ODYSSEY Estimated Relationship between
LDL-C reduction and risk reduction

Based on statins and CTT
Relative risk reduction should be
proportional to absolute LDL reduction

E 16
—
]
o 12 - - ---
a 102 -rmemmeeenafenas :
-F-'-' :
_g 8.3 vee g feroreree W
n
< 1.9%
4
NNT =53 ; | [ =
a0 120 160
expected approximate . &
LDL-C reduction : ’
S50 &7 a0 120 160

(ODYSSE LDL-C (mg/dL)
Modified from Laufs et al EHJ 2015
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ODYSSEY OUTCOMES: Key Scientific Points

- ODYSSEY OUTCOMES is the longest randomized PCSK9i CVOT trial with estimated mean double-blind
follow-up of 3 years and a maximum of 5 years at trial completion.

- Odyssey Outcomes will be overpowered for primary endpoint Odyssey Outcomes may provide greater power to
see effect on mortality

+ Elements of the ODYSSEY OUTCOMES trial are different from FOURIER, including:

- A longer follow-up

« A higher risk patient population

+ Treat to goal approach

* Higher proportion of patients on high intensity statin

* Inclusion of CHD death as a component of primary composite endpoint
« Unstable Angina definition

+ Odyssey Outcomes population predominantly statin naive at entry (2/3)



Biologic and Small Molecule Drugs

Gid
Large Molecule (Biologic)' Small Molecule (Drug)?

Extremely high specificity?
Parenteral administration®

Eliminated primarily by cellular endocytosis,
phagocytosis and target-mediated clearance3#

Unlikely to have drug-drug interaction*
Longer half-life, less frequent administration*

Produced by genetically engineered cells or
purified from natural sources?®

Typically do not cross blood-brain barrierd

Can be immunogenic*

Good specificity?
Commonly administered orally®

Metabolised and eliminated primarily by liver and
kidneys3#

May have drug-drug interactions*
Shorter half-life, more frequent administration*

Synthesised chemically or purified from natural
sources?®

Some cross blood-brain barrierd

Rarely immunogenic*

1. Generics and Biosimilars Initiative. (2012, June 29). http://www.gabionline.net/Biosimilars/Research/Small-molecule-versus-biological-drugs;
Accessed 13 April 2015. 2. Webb, D.R., et al. Biochemical Pharmacology. 2013;85(2):147-152. 3. Vugumeyster Y et al. World Journal of Biological
Chemistry. 2013;3(4):73-92. 4. Catapano, AL et al. Atherosclerosis. 2013;228(1):18-28. 5. Gabathuler. Neurobiology of Disease. 2010;48-57.



Ampliar decumento

Trial Design

RANDOMIZED

fourier Placebo SC - DOUBLE BLIND W Evolocumab SC
ST S Q2W or QM 140 mg Q2W or 420 mg QM

2442 patients screened for

<

- P EBBINGHAUS
b """"""" > | MAJOR EXCLUSIONS
1. Not enrolled in FOURIER
- 2. >12 wk FOURIER visit
1974 Enrfalled (Full Analysis Pop) 3. H/O dementia, cognitive
Median F/U 19.8 months impairment or other conditions
interfering with participation

v

Primary Analysis Cohort (N=1204)
Baseline cognitive testing on/before
15t dose of study drug and had f/u . »
cognitive testing post dosing* bt dosti e

Additional 770 pts w/ baseline months; and end of study
assessment before week 12 visit

@ An Academic Research Organization of
Brigham and Women's Hospital and Harvard Medical School Giugliano RP et al. Clin Card 2017:40:59—65



E n d po i n ts ebbinghaus

2.
3.

ol

Cambridge Neuropsychological Test Automated
Battery (CANTAB) Assessments, a standardized, well-
validated computer tablet-based testing platform.
Assessed at baseline, 6, 12, 24, 48 mos and study end.

— Primary: Spatial working memory strategy index
of executive function
— Secondary: Spatial working memory between errors

Paired associates learning
Reaction time
— Exploratory: Global score (combines above 4 tests)

Patient survey of everyday cognition* at study end
Investigator report of cognitive AEs

*Memory and executive function domains

A Acodermic Ressarch Drgaﬁzeaﬂnl ?fQD PMID: 2267054 ; Sahakian 1888, PMID: 3382917; Owen 1996 PMID: 8714706; Kollins PMID: 21476931
Brigham and Women's Hospital and Harvard Medical School Giugliano RP et al. Clin Card 2017;40:59—65



@ Primary Endpoint
Spatial Working Memory Strategy Index

ebbinghaus

25 m Placebo m Evolocumab Non-inferiority
boundary
w |
@ 20 0.19
Q 1
-
‘S ICIER17.817.8 Pnnn-inferiority <0.001 |
5 |
= 10 I
£ 1
e |
= 5 1
=
o T- T i
=0 | . | 1
. -0. -0.21
| Baseline Post 0.29 -0.10 0.0 0.10 0.20
baseline Change Treatment Difference in Z score
Raw Scores (Placebo minus Evolocumab)
Favors Evolocumab Favors Placebo

@ g An Academic Research Urga_nlza‘tlo of
Brigham and Women's Hospital and Harvard Madical School PNI is fmm ﬁxed Bsti mate



@ Cognitive Assessments by Nadir _
Achieved LDL-C and Treatment (Full Pop) ebbinghaus

@ 4 Primary CANTAB Endpoint*: Average Change from Baseline = E:f;ﬁgzmab

s 2 *

£

2 0

< I

5§72 |

= _4 #pts 0 661 13 206 969 115

<25 mg/dL 25-39 mg/dL = 40 mg/dL
Nadir LDL-Achieved (ma/dL)
P=NS across LDL values achieved and also between treatments —
@ 1 Composite Global Score: Average Change from Baseline
o
o 0.5
w
<
=-0.5 -
E ; <25 mg/dL 25-39 mg/dL > 40 mg/dL
Negative score -> improvement “Spatial working memory

@ @ An Academic Res»aarf:h Organization of _ Stl'ﬂtﬁgy index of executive
Brigham and ¥Women's Hospital and Harvard Medical School Lower SCD"es are better function. raw score



Patient Self-Report: 23 Questions _
Regarding Everyday Cognition ebbinghaus

All Patients Placebo Evolocumab
(N=781) (N=800)
Mean (SD) Mean (SD) P-Value
Memory 1.16 (0.39) 1.17 (0.39) 0.81
Executive functioning total score 1.11 (0.32) 1.12 (0.32) 0.28
Planning 1.08 (0.31) 1.10 (0.32) 0.20
Organization 1.09 (0.32) 1.10 (0.33) 0.57
Divided attention 1.15 (0.42) 1.16 (0.41) 0.54
Total Score 1.13 (0.33) 1.14(0.33) 0.42
Patient self-report at end of study as compared to randomization, graded as
1. Better or no change 2. Questionable / occasionally worse
3. Consistently a little worse 4. Consistently much worse

Lower scores represent better cognition

@ An Academic Research Organization of
Brigham and Women's Hospital and Harvard Medical School RESLI“.S Shawn are in the fl.l" stl.ldy mpulaﬁﬂl‘l



& Conclusions Bhinghans

In patients with known cardiovascular disease
on background statin followed for 20 months

1. No differences btw evolocumab vs placebo
A. A battery of cognitive tests
B. Patient-reported everyday cognition
C. Adverse cognitive events reported by MD

2. No evidence of differences in cognitive tests
by achieved nadir LDL-C, even <25 mg/dL

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



O que muda depois do ACC17?

Os resultados do SPIRE 2 e do FOURIER confirmam e reforcam a tese do colesterol.

A reducao do LDL-C por meio da inibicdo da PCSK9 € agora comprovadamente
eficaz na reducdo do risco cardiovascular.

A inibicdo da PCSK9 e sequra.

O Programa SPIRE confirma a importancia do uso de anticorpos monoclonais
fotalmente humanos.

O ODYSSEY OUTCOMES sera o mais longo estudo de desfecho cardiovascular com
um inibidor da PCSK9; avaliara uma populacdo de mais alto risco cardiovascular; e
testara uma estrategia terapeutica com titulacdo de dose baseada na necessidade do
paciente.



Obrigado!



