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EL LDL ES EL FACTOR CAUSAL DE LA ATEROSCLEROSIS
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Low-density lipoproteins cause atherosclerotic
cardiovascular disease. 1. Evidence from
genetic, epidemiologic, and clinical studies.

A consensus statement from the European
Atherosclerosis Society Consensus Panel

Low-density lipoproteins cause atherosclerotic cardiovascular disease. 1. Evidence from genetic, epidemiologic, and clinical studies. A consensus
statement from the European Atherosclerosis Society Consensus Panel. Eur Heart J 2017 ehx144. doi: 10.1093/eurheartj/ehx144



200 estudios con mas de 2 millones de participantes, con un seguimiento
de 20 millones de pacientes/afo y mas de 150000 eventos CV

Estudios de alteraciones genéticas
Estudios epidemioldgicos prospectivos
Estudios de aleatorizacion mendeliana
Ensayos clinicos randomizados
Criterios de causalidad

Evidencia del efecto acumulativo del LDL en la ECVA



FUNCIONAMIENTO DE LOS FARMACOS HIPOLIPEMIANTES
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Low-density lipoproteins cause atherosclerotic cardiovascular disease. 1. Evidence from genetic, epidemiologic, and clinical studies. A consensus
statement from the European Atherosclerosis Society Consensus Panel. Eur Heart J 2017 ehx144. doi: 10.1093/eurheartj/ehx144

Stone NJ et al. Circulation 2013



DISMINUCION DEL LDL CON DISTINTAS TERAPIAS Y PREVENCION CV

E Twenty-five statin trials
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Estratificacion del RCV y objetivos de tratamiento

 Riesgo bajo-moderado: SCORE 1-5%—> LDL<3mmol/l o0 115mg/dI

* Riesgo alto: dislipemias genéticas o HTA grave, DM sin FRCV anadidos, IRC
FG>30ml/min/1,73m2, SCORE 5-10% - LDL<2,6 mmol/l o 100mg/dlI

* Riesgo muy alto: ECVA a/sintomatica, DM con FRCV afiadidos, IRC
FG<30ml/min/1,73m2, SCORE >10% —> LDL<1,8 mmol/l o 70mg/d|I

2016 European Guidelines on cardiovascular disease prevention in clinical practice. Atherosclerosis. 2016 Sep;252:207-74



3) ACTITUD TERAPEUTICA

ESTATINA EN
MONOTERAPIA

BUENA TOLERANCIA

OBJETIVO LDL O COL-
NO-HDL CONSEGUIDO

INTOLERANTE O
CONTRAINDICACIONES

OBJETIVO LDL O COL-
NO-HDL NO
CONSEGUIDO

MANTENER
TRATAMIENTO

?P?77??

PLANTEAR DOBLAR DOSIS O
ASOCIAR EZETIMIBA/RESINAS

INICIAR
EZETIMIBA/RESINAS




GRUPOS DE MAXIMO RIESGO

e Hipercolesterolemia familiar monogénica
* <12% de los pacientes HFHe alcanzan LDL<100mg/d|I

* Hipercolesterolemia poligénica o dislipemia mixta de muy alto RCV
* 50% por encima de sus objetivos terapéuticos (diferentes respuestas y pobre adherencia)

* Intolerantes a estatinas
* Incidencia de miopatia muy baja (< 0.1%)
* 10%-20% intolerantes



¢Y ahora, qué?



FUNCION Y CICLO NATURAL DEL R-LDL

For illustration purposes only
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FUNCION DEL PCSK-9 EN LA REGULACION DEL R-LDL
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ALIROCUMAB EN EL RECEPTOR DEL LDL

1 Alirocumab + PCSK9 complex
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Las mutaciones en el gen de PCSK9 asociadas a la HF fueron identificadas por primera vez en una
familia francesa 2003
(Proprotein convertase subtisilin/kexin type 9)

+ PCSK9 (NARC-1) + PCSK9 LoF mutations . .
discovered associated with 28% ¥ LDLc tFlrstt Sﬂbpﬂ
[} i reated wi
. PCSK9 GoF and 88% W CHD risk ke Aliro/Evolocum
mutations *» Humans null for PCSK9 have mAb ab submitted to
associated with LDLc ~15 mg/dL (Alirogumab FDA and EMA
ADH

* Adenoviral g
expression in

W LDLc in mice
and non-human

First publication

mice primates treated r?cfmpgﬁ maEZn‘t&s
. PCSK9 KO with anti-PCSK9 P
mAb (NEJM)

mouse W LDLc

2003

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Con relacién a nuevas moléculas de uso sanitario, el tiempo entre su descubrimiento, desarrollo y comercializacién ha sido uno de
los mas cortos.

Abifadel M, Varret M, Rabes JP, et al. Mutations in PCSK9 cause autosomal dominant hypercholesterolemia. Nat Genet 2003; 34:154-156



Dos tipos de antiPCSK9 aprobados por la FDA y la EMA:

- evolocumab (Repatha®)

- alirocumab (Praluent®)

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

Foltz IN et al. Circulation 2013;127:2222-30



Annals of Intemal Medicine REVIEW

Effects of Proprotein Convertase Subtilisin/Kexin Type 9 Antibodies in
Adults With Hypercholesterolemia

A systematic Review and MEta‘a“aIYSis Apperdix Figure 16, LDL-C percentage of change from baseline.
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Dos estudios publicados en 2015 corroboran los efectos en cuanto a
reduccion LDL, duracion del efecto y seguridad

¢

OSLER Program "“osler

MONO- HYPERCHOL STATIN- HETEROZYG OTHER
THERAPY ON ASTATIN INTOL FAM HYPERCHOL
Phase2 | MENDEL-1 LAPLAGE-TIMI 57 GAUSS-1 RUTHERFORD-1 YUKAWA-1
trials (n=406) (n=529) [n=137) (n=16T) (n=307)
| I | I |
Phase 3 MEMDEL-2 LAPLACGE-2 GAUSS-2 RUTHERFORD-2 DESCARTES THOMAS-1 THOMAS-2
trials (n=614) (n=1896) [n=307) (n=320) (n=301) (n=149) (n=163)
[ I I I I I |
i
i 0,
.4465 patients (74 fn_} elected to enroll Eligible if medically stable
into OSLER extension study program and on study drug
1324 from Ph2 trials into OSLER-1
3141 from Ph3 trials into OSLER-2
Randomized Irrespective of treatment assignment
2:9 in parent study
Evolocumab Standard of care alone
plus standard of care (n=1489)
(n=2976)

Median follow-up of 11.1 months (IQR 11.0-12.8)
7% discontinued evolocumab early
B s o 96% completed follow-up

Erigham and Women'c Hocpital and Harvard Medical 3ohool

Trial Sponsor: Amgen

ODYSSEY Long-term Study
Design

HeFH or Double-Blind Treatment (18 months)
high CV risk patients

EREE] Alirocumab 150 mg Q2W SC
(single 1-mL injection using prefilled syringe
for solf-administration)

on maximally
tolerated statin
with or without other™"

- Placebo Q2W SC e
LDL-C 2 1.81 mmol/L
[70 mg/dL]

w4 Wi2 w24 ws2 we4 wrs

Assessments === >
WO W8 Wi6 W36
Primary Prespecified analysis
efficacy end Efficacy: All patients to W52
point Safety: Baseline-W78

(all patients at least W52)
86% (2011/2341) completed 52 weeks (both treatment arms)
26.1% (405/1553 alirocumab) and 25.6% (202/788 placebo) had completed 78 weeks by time
of this analysis
Mean treatment duration: 65 weeks (both treatment arms)
ClinicalTrials.gov. NCT01507831.
Robinson J, et al. ESC., 2014,



& LDL Cholesterol dsler

Standard of care alone
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N=4465 N=1258 N=4259 N=4204 N=1243 N=3727

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

Sabatine MS, Giugliano RP, Wiviott SD, et al; OSLER Investigators. Effi cacy and safety of evolocumab
in reducing lipids and cardiovascular events. N Engl J Med 2015; 372:1500-1509



Key Efficacy Findings From Alirocumab Phase 3
ODYSSEY Program(’)

e Primary efficacy endpoint achieved in all ten reported Phase 3
ODYSSEY frials

62% LDL-C reduction compared to placebo in 2,341 high CV risk
patients treated with alirocumab 150mg Q2W in ODYSSEY
LONG TERM

+ 81% reaching LDL-C goal at Week 24/

Majority of patients treated in up-titration trials reached LDL-C
goals on 75 mg Q2W dose!®

«  Approximately 50% reduction in LDL-C in patients using an up-titration
approach and/or in monotherapy

o Efficacy consistent across trials testing alirocumab as
monotherapy or in combination with statins and/or other
lipid-lowering therapies vs. placebo or active comparator

Robinson JG, Farnier M, Krempf M, et al; ODYSSEY LONG TERM Investigators. Effi cacy and safety of alirocumab in
reducing lipids and cardiovascular events. N Engl J Med 2015; 372:1489-1499



ODYSSEY LONG TERM.
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Robinson JG et al. ESC Congress 2014;p2120



Other Lipid Parameters  "“bsler
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Sabatine MS, Giugliano RP, Wiviott SD, et al; OSLER Investigators. Effi cacy and safety of evolocumab
in reducing lipids and cardiovascular events. N Engl J Med 2015; 372:1500-1509



ODYSSEY LONG-TERM — Analisis Post Hoc
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Andlisis post hoc de un subgrupo de MACE {objetivo del estudio ODYSSEY QUTCOMES). Estimacion Kaplan-Meier para
el tiempo hasta el primer evento CV adjudicado durante el periodo de recogida de acontecimientos adversos emergentes
del tratamiento.

Robinson et al., 2015. New England Journal of Medicine. 372:1489-1499.



@ Ccardiovascular Outcomes “Sosler
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Sabatine MS, Giugliano RP, Wiviott SD, et al; OSLER Investigators. Effi cacy and safety of evolocumab
in reducing lipids and cardiovascular events. N Engl J Med 2015; 372:1500-1509



SPIRE: 4300 pacientes (96% tomando estatinas) :150mg de bococizumab o placebo /
cada 2 semanas durante 12 meses

A LDL Cholesterol Level, According to Antidrug Antibody (ADA) Titer C PCSK9 Level, According to ADA Titer
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e 12 semanas: grupo bococizumab redujo un 54,2% el LDL vs placebo que incrementd un 1% el LDL.

* Grupo bococizumab, desarrollé ACS NEUTRALIZADORES contra el farmaco: reduccion de la potencia hipolipemiante y la
duracidon del efecto.

* Los pacientes que NO desarrollaron Acs, presentaron mucha variabilidad en la reduccién del LDL a las 12 y 52 semanas.

Ridker PM. Lipid-Reduction Variability and Antidrug-Antibody Formation with Bococizumab. N Engl
Md. 2017 Apr 20;376(16):1517-1526.



JAMA | Original Investigation

Effect of Evolocumab on Progression of Coronary Disease
in Statin-Treated Patients
The GLAGOV Randomized Clinical Trial

Figure 4. Post Hoc Analysis Examining the Relationship Between
Achieved LDL-C Level and Change in Percent Atheroma Volume
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Stephen J. Nicholls, MBBS, PhD; Rishi Puri, MBBS, PhD; Todd Anderson, MD; Christie M. Ballantyne, MD; Leslie Cho, MD;
John J. P. Kastelein, MD, PhD; Wolfgang Koenig, MD: Ransi Somaratne, MD; Helina Kassahun, MD; Jingyuan Yang, PhD;

Scott M. Wasserman, MD; Robert Scott, MD; Imre Ungi, MD, PhD; Jakub Podolec, MD, PhD; Antonius Oude Ophuis, MD, PhD;
Jan H. Cornel, MD, PhD; Marilyn Borgman, RN, BSN; Danielle M. Brennan, MS; Steven E. Nissen, MD



ODYSSEY LONG-TERM: SEGURIDAD

TEAEs Occurring in 25% Patients in Any Group (Pool of 4x Phase 2 + 10x Phase 3 trials*)

% (n) of patients Ezetimibe-controlled pool Placebo-controlled pool
All pts on background statin (N=1482) (N=3752)

TEAEs by preferred term in 25% Alirocumab Ezetimibe Alirocumab Placebo
patients n=864 n=618 n=2476 n=1276
Nasopharyngitis 5.4% (37) 5.7% (35) 11.3% (279) 11.1% (141)
Myalgia 6.7% (58) 7.6% (47) 4.2% (104) 3.4% (44)
Upper respiratory tract infection 5.9% (51) 6.0% (37) 6.1% (152) 7.0% (89)
Injection site reaction 2.9% (25) 1.9% (12) 6.7% (166) 4.8% (61)
Influenza 3.7% (32) 2.3% (14) 5.7% (141) 4.6% (59)
Headache 3.9% (34) 3.4% (21) 4.8% (119) 5.2% (66)

* Alirocumab ha demostrado un perfil de seguridad y tolerabilidad similar a placebo

* La mayoria de efectos adversos en el lugar de la inyeccion fueron transitorios y de
moderada intensidad (0.2% en el grupo alirocumab versus 0.3% en el grupo control)



Estudios de reduccion de ECVA

FOURIER (evolocumab) ODYSSEY OUTCOMES (alirocumab)
N =27,564 N ~ 18,600

Recent ACS
<1year

1. Sabatine MS, et al. NEJM. [publicado en linea antes de la impresion el 17 de marzo de 2017]. doi: 10.1056/NEJM0al1615664.
*no hemorragico 2. Schwartz GG, et al. Am Heart J 2014;168:682-9.



Variable principal: compuesto de muerte CV, IM, ictus, hospitalizacion por Al o
revascularizacion coronaria

16
14

12 7
12,6
10
Evolocumab

Incidencia acumulada (%)
(00)
|

0
Placebo 13.78
Evolocumab 13.78

N.° en riesgo

Evolocumab redujo significativamente el porcentaje de acontecimientos de la variable principal (9,8% en el

grupo de evolocumab frente al 11,3% del grupo de placebo [HR = 0,85, IC del 95% 0,79-0,92]; p < 0,001)

Sabatine MS, et al. NEJM. [publicado en linea antes de la impresién el 17 de marzo de 2017]. doi: 10.1056/NEJMo0al615664



EBBINGHAUS: Evaluating PCSK9 Binding antiBody Influence oN coGnitive HeAlth in high

cardiovascUIlar risk Subjects (subestudio del FOURIER)
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* Objetivo principal: Media de cambio desde niveles basales respecto al tiempo en el indice (Spatial

Working Memory) de funciones ejecutivas

www.clinicaltrials.gov, NCT02207634. [Accessed 12 January 2016].



t CatSalut

Servel Catala
de la Salut

HFHe
Prevencio primaria

HFHe + 0-1 factors de risc
cLDL > 160 mg/dl

HFHe + 2 factors de risc
cLDL > 130 mg/dl

HFHe + diabetis tipus 10 2
cLDL > 130 mg/dl

HFHe + aterosclerosi subclinica (plaques ateromatoses a carotides,
coronaries...)
cLDL > 130 mg/dl

HFHe + diabetis tipus 1 0 2 + (aterosclerosi subclinica [plaques ateromatoses a
carotides, coronaries...] o 2 factors de risc)
cLDL > 100 mg/dl

HFHe
secundaria

Prevencio

HFHe + malaltia vascular ateromatosa*
cLDL > 100 mg/dl

Hipercolesterolémia
no familiar o
dislipidémia mixta
Prevencio secundaria

Malaltia vascular ateromatosa® cranica i estable cLDL > 130mg/dI

Malaltia vascular ateromatosa” cronica i estable + diabetis 1 0 2 o 2 factors de
risc addicionals
cLDL > 100 mg/dl

Malaltia coronaria isquémica severa i/o inestable®™
cLDL > 100 mg/di

#malaltia vascular ateromatosa: cardiopatia isquémica, ictus isquémic, malaltia vascular periférica

Malaltia coronaria isquémica severa ifo inestable: sindrome coronaria aguda (SCA): primer any o inestable
amb clinica recidivant o malaltia de tres vasos o de tronc comu

FACTORS DE RISC.
Home = 40 anys; dona = 45 anys.
Antecedents familiars de cardiopatia isquemica precog
Lp(a) = 50 mg/dl
HDL <40i TG > 200
Hipertensio
Tabaquisme
FGe (MDRD) < 60 ml/min/1,74 m*

- Sindrome metabdlica; obesitat; prediabetis.

**HFHo (solo evolocumab)



CONCLUSIONES

Son farmacos de alta eficacia: permiten reducir el colesterol aterogénico y
alcanzar objetivos terapéuticos.

Mejoran la evolucion de la aterosclerosis coronaria y tienen efecto preventivo
cardiovascular.

El grado de seguridad y eficacia a medio plazo es elevado.

Limitacion: elevado coste econdmico.
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