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* El escenario pasado-actual:
la era de las estatina-ezetimibe

 E| escenario actual-futuro:
la era de los Inhibidores de PCSK9
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Enfermedad Cardiovascular

1. Es suficiente la reduccion de episodios CCV tras
tratamiento actual.

2. Podemos obtener beneficios adicionales tras el
tratamiento actual.

3. Nuevas dianas terapéuticas



Not all CVD risk is modifiable
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No menos de % partes de los pacientes tratados @
con estatinas mueren por accidentes coronarios
(Lancet, 2005)
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© e | Only 1in5 Ml patients achieve LDL-C target <70
—— mg/dL despite high statin prescription rate and good
adherence

EUROASPIRE IV: 7998 patients <80 years old with established CHD*
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Lipid-lowering drugs LDL-C <100 mg/dL LDL-C <70 mg/dL

*25% women, mean age 64 years, one third <60 years old, 2012—-2013.

CHD, coronary heart disease; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction.
http://www.escardio.org/about/press-releases/esc13-Amsterdam/Pages/euroaspire-iv-success-challenges-
secondary-prevention-CVD-Europe.aspx. [Accessed 23 October 2015].
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Familial hypercholesterolaemia patients reach
LDL-C threshold levels for CHD at an early age

Homozygous FH Heterozygous FH
LDL-C
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Cuchel et al. Eur Heart J 2014;35:2146-2157.
Nordestgaard et al. Eur Heart J 2013;34:3478-3490.




* we: | Consecucion de objetivos de LDL-c en
= "~ paclientes con HFHe
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Perez de Isla, L. et al. J Am Coll Cardiol. 2016; 67(11):1278-85
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Risk for Major CV Events by Achieved
On-trial LDL-C Levels

Metanalysis of individual patient data from 8 RCT (N=38,153)
Conventional lipids and apolipoproteins were determined at baseline and at 1 year follow-up

1 -
1.00
i 0 * CV events

(Ref.) AdJUSted HR (956C|) * fatal or nonfatal MI
0,8 + fatal other CHD

n=375 * fatal or nonfatal stroke

* hospitalization for unstable angina
0.71
0,6 A (0.56-0.89) 0.64
(0.53-0.79) 0.58 0.56
LSCED 128 (0.48-0.69) [l (0.46-0.67) 0.51
0,4 - =3,
n=8,953 (0.42-0.62) 0.44
n=10,091 (0.35-0.55)
n=10,395
n=4,375
0,2 ~
0 -
>175 150-<175 125 -< 150 100-<125 75 -<100 50-<75 <50 mg/dl
(> 4.52) (3.88-<4.52) (3.23-<3.88) (2.58-<3.23) (1.94-<2.58) (1.29-<1.94) (< 1.29) mmol/I

* Adjusted for sex, age, smoking status, presence of DM, SBP, HDL-C and trial

CV=Cardiovascular LDL-C=Low-Density Lipoprotein Cholesterol Boekholdt et al. JACC 2014; 64: 485-494



Hemos evolucionado

hasta convertirnos en el Homo Hipotecus:
la Gnica especie que se extinguira antes de
pagar su casa

EDITORIAL Annals of Internal Medicine
PCSK9 Inhibitors: A New Era in Lipid-Lowering Treatment?
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4 LDL Receptor Function and Life Cycle

For illustration purposes only
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The Role of PCSK9 in the Regulation
of LDL Receptor Expression

For illustration purposes only
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$%  Impact of Alirocumab and Evolocumab
N .
on LDL Receptor Expression

# Alirocumab and Evolocumab
Evolocumab are a highly mlirocumab + PCSK9 complex
specific, fully human
monoclonal antibody to
PCSK9 currently in
Phase 3 development for
the treatment of 7 \
hypercholesterolemia e B ¢ o 4 e
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Anticuerpos ANTI-PCSK9

Alirocumab Evolocumab Bococizumab Otros

Dosis de 140 mg para
Dosis de 75 mgy 150 mg inyecciéon/14 dias
para inyeccion cada 14 dias

Dosis de 420 mg para

inyeccion cada 28 dias



http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIyW2KiQ8sgCFcXZGgodYfECZg&url=http://www.multivu.com/players/English/7500451-sanofi-praluent-fda-approval/&bvm=bv.106379543,d.d24&psig=AFQjCNFthIpp6CYO59_vEKD1h66u0VYqXA&ust=1446567040500203
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJ7WuM2Q8sgCFUbbGgod7c0Ikg&url=http://www.benchmarkreporter.com/spectacular-reduction-in-bad-cholesterol-by-repatha-us-fda-approves-the-new-drug-2/9076/&bvm=bv.106379543,d.d24&psig=AFQjCNFEL5koYOQ195zBJHQSsAUlwQaBVg&ust=1446567119706494

PCSK9 Function and Regulation

Estatinas en monoterapia

/ Reduccién de Incremento
Estatina —> | labiosintesis de |—>| en la sintesis
colesterol de SREBP

Estatinas + iPCSK9

/ Reduccion de Incremento
— la biosintesis de — en la sintesis
colesterol de SREBP
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Intensa reduccion
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(Clinica Chimica Acta 437 (2014) 66—71)



PCSK9 Regulation by statins and ezetimibe @
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Change in LDL cholesterol and PCSK9 from baseline according
to treatment groups

(Atherosclerosis Supplements 17 C (2015) 23-26)



Nonsense Mutations in PCSK9 and Cardiovascular Risk
Factors among 3363 Black Participants in the Study

Variable

Mutation status — no. of subjects (%)
Age — yrf{

Male sex — %

Body-mass index

Total cholesterol — mg/d|
Triglycerides — mg/dl
LDL cholesterol — mg/dl
HDL cholesterol — mg/dl
Hypertension — %9
Diabetes — %|

Smoking — %**

Carotid-artery intima—media thickness
—mm

Coronary heart disease — no. of subjects
Stroke — no. of subjects (%)
Death — no. of subjects (%)

Noncarriers

3278 (97.4)
5316
37
29.6+6.1
215+44
113+81
138+42
55+17
55
18
30
0.73+0.16

319
217 (6.6)
580 (17.7)

Carriers P Valuey
PCSK9'  PCSK9  PCSK9“¥ or
PCSK957%%
26 (0.8) 60 (1.8) 85 (2.6)
54+6 53+6 54+6 0.61
42 27 31 0.22
28.7+4 .4 29.7+5.5 29.5+5.2 0.88
177+44 172+45 173+44 <0.001 €—
97+38 94+39 94+38 0.04
103+39 100+45 100+43 <0.001 €—
55+14 54+17 55+16 0.72
42 36 37 0.001
12 13 13 0.26
38 23 27 0.62
0.72+0.17 0.69+0.11 0.70+0.13 0.04 €<
0 1 1 0.008 <€—
3 (11.5) 3 (5.0) 6 (7.1) 0.87
4 (15.4) 8 (13.3) 12 (14.1) 0.39

Jonathan C.Cohen, et al, N Engl J Med 2006;354:1264-72



Cardiovascular Events in PCSK9 Variants: Loss of function @

Table 1 Summary of the effects of PCSK9 variants

Type of variant Example Effect on LDL-C levels Effect on cardiovascular risk
Gain of function E670G T Increased risk
Loss of function C679X (African Americans) R46L (Caucasians) 1 Cardioprotective

No Mutation (n=3,278)

—
ra
|

ap - +50th Percentile g
— 20 - %
o~
— 10 - _% 8 -
% 0 50 100 150 200 250 300 ﬁ
g PCSK9Y142X or PCSK9C679% (n=85) T 4 88% 4 in CHD
— e
w30 - - 5

20 1 o | S

28% | in LDL-C 5 0
10 - O
0 No Yes
0 50 100 150 200 250 300 PCSK9142X PCSKQe79%
Plasma LDL-C (mg/dL) variants

(N Engl J Med 2006;354:1264-72.)



Variable

Mutation status — no. of subjects (%)
Age — yri

Male sex — %

Body-mass index

Total cholesterol — mg/d|
Triglycerides — mg/d|
LDL cholesterol — mg/dI
HDL cholesterol — mg/dI
Hypertension — %f
Diabetes — %9

Smoking — %|

Carotid-artery intima—media thickness — mm

Coronary heart disease — no. of subjects

Stroke — no. of subjects (%)
Death — no. of subjects (%)

~ ~¥f I Jay! ~m el ¢
J\”,)(ﬁ_),(f}” ~

Wi

Noncarriers
9223 (96.8)
54+6
45
26.9+4.9
214+40
133+87
137+37
51+17
25.0
8.0
24.6
0.73+0.18
1089
267 (2.9)
988 (10.7)

pDjects i

Carriers of PCSK9*t

301 (3.2)
54+6
46
26.8+4.5
194+37
135+89
11633
52+17
24.6
7.3
25.2
0.71:0.16
19
9 (3.0)
25 (8.3)

P Valuej

0.56
0.84
0.51
<0.001
0.79
<0.001
0.64
0.87
0.68
0.80
0.005
0.003
0.92
0.18

1

1

T

Jonathan C.Cohen, et al, N Engl J Med 2006;354:1264-72



¢

Frequency (%)

Distribution of Plasma LDL Cholesterol Levels (A)and Incidence
of Coronary Events (Panel B) among White Subjects, According
to the Presence or Absence of a PCSK9 %eL Allele

No PCSK946L
Allele
304 (N=9223) 14— 50th Percentile
20
104
0+ ]
0 50 ! 300
PCSK946L i
Allele i
304 (N=301) |-

0 50 100 150 200 250 300
Plasma LDL Cholesterol in White Subjects (mg/dI)

12+

&
b
S
(a)
=
B
I
c
:
(V)
0_
No Yes
PCSK946L

Jonathan C.Cohen, et al, N Engl J Med 2006;354:1264-72



Lower risk of CV events via multiple genetic
variants affecting LDL-C

A
30% -
B PCSK9
rs11591147
()
(2)
c
o
]
S 20% -
5
@
o
=
P~ SORT1 LDL-R
© s646776 rs6511720
c LDL-R
2 10% 7 r$2228671 SORT1
599839
§. Hl\fzc;lcsR | rs
o ” B~ PCSk9
| . ’
a 'I' rs11206510
0% 1 1 1 1 1 1 1 1 1
0 2 4q 6 8 10 12 14 16 18

Lower LDL-C (mg/dL)

CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol; SE, standard error.
Ference BA, et al. J Am Coll Cardiol 2012;60:2631-9.
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HeFH patients

Statin combination

631 12

Monatherapy

Statin-intolerant patients

(clinical diagnosis)
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Long-term efficacy/safety
PHASE 2 s G V2 A4

HoFH patients

HoFH/severe FH patients

PHASE 3 G2 Ay P
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HeFH patients (c
diagnosis + genetic analysis)

PEN @307 D12 4 PE||ed331 12 av P

Statin combination Monatherapy

2057 D12 PEH 15 D12

Statin-intolerant patients

Long-term efficacy/safety

$o0s B2 v P

Atherosclerosis (IVUS)

o0 G P

’Qsler-z

Long-term efficacy/safety

3141 M104
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- uS8-3 [fodriér,_
BACKGROUND THERAPY: BAUSK3 ¥ Chbingtan:
I Stable dose statin
I Moderate- or high-intensity statin Statin-intolerant patients Neurocognition Cardiovascular outcomes
No or low-dose stafin 492 ®2u152 PE o0 H1se v P 27564 B~208 ¥ P
Il Dict alone
- Stfandard of C_are ‘ Nurr]ber of patients [rar_ldomize_d, completed COMPARATOR: *0SLER-2 also includes patients from the parent studies THOMAS-1 and -2
Il Mixed therapies studies; enrolled, ongoing studies) P Placebo IVUS, intravascular uifrasound
A Non-statin, non-ezetimibe LLT (optional) ® Study duration (weeks) E Ezetimibe LLT, lipid-lowering therapy
¥ Ezetimibe (optional) Il Study completed HoFH, homozygous familial hypercholesterolasmia

I Study in progress HeFH, heterozygous familial hypercholesterolaemia
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12 global phase 3 trials
Including more than 23,500 patients across more than 2,000 study centers

HeFH population HC in high CV risk population

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

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

Overview of ODYSSEY Phase 3 clinical trial program

Additional populations

ODYSSEY FH | (EFC12492) N=471
LDL-C = 70 mg/dL OR LDL-C = 100mg/dL

18 months «(ODYSSEY
FH I

ODYSSEY COMBO | (EFC11568) N=306
LDL-C =70 mg/dL OR LDL-C = 100 mg/dL

12 months «(ODYS SEY

COMBO |

ODYSSEY MONO (EFC11716) N=100
Patients on no background LMTs

LDL-C = 100 mg/dL
6 months ((fODYS %ENYO

ODYSSEY FH Il (CL1112) N=250
LDL-C = 70 mg/dL OR LDL-C = 100mgdL

18 months (ODYSSEY

FH I

*ODYSSEY COMBO Il (EFC11569) N=660
LDL-C 2 70 mg/dL OR LDL-C = 100 mg/dL

24 months (ODYSSEY

COMBO Il

ODYSSEY ALTERNATIVE (CL1119) N=250
Patients with defined statin intolerance
LDL-C =70 mg/dL OR LDL-C = 100 mg/dL

6 months (ODYSSEY

ALTERNATIVE

ODYSSEY HIGH FH (EFC12732) N=105
LDL-C = 160 mg/dL
18 months

ODYSSEY

HIGH FH

12 months

ODYSSEY CHOICE (CL1308) N=700
LDL-C = 70 mg/dL OR LDL-C = 100 mg/dL

MODYSSEY

CHOICE

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

18 months (FODYSSEY

LONG TERM

ODYSSEY OPTIONS | (CL1110) N=350
Patients not at goal on moderate dose atorvastatin
LDL-C =70 mg/dL OR LDL-C = 100 mg/dL

6 months K(ODYSSEY

OPTIONS |

ODYSSEY OUTCOMES (EFC11570)
N=18,000
LDL-C = 70 mg/dL

(ODYSSEY

OUTCOMES

HC = hypercholesterolemia; LMT = lipid-modifying therapy
*For ODYSSEY COMBO Il other LMT not allowed at entry

ODYSSEY OPTIONS Il (CL1118) N=300
Patients not at goal on moderate dose rosuvastatin
LDL-C =270 mg/dL OR LDL-C = 100 mg/dL

6 months K(ODYSSEY

OPTIONS 11




'j I Reduccion de C-LDL entre el 55-75% sostenida a

largo plazo
0 _
0 Evolocumab vs control® Evolocumab vs ezetimiba
20 —&— Evolocumab 140mg Q2W

—A— Evolocumab 420mg QM
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90 — MENDEL-2! LAPLACE-22 RUTHERFORD-23 DESCARTES*' MENDEL-21 LAPLACE-22 GAUSS-2°
N=614 N=1,896 N=329 N=901 N=614 N=1,896 N=307
-100
Intoleran
Estatinas

Los resultados muestran las medias a las semanas 10y 12, excepto en el estudio DESCARTES (semana 52).

1. Koren et al. 3 Am Coll Cardiol 2014;63:2531-2540. 2. Robinson et al. JAMA 2014;311:1870-1882. 3. Raal et al. Lancet
2015;385:331-340. 4. Blom et al. N Engl J Med 2014;370:1809-1819. 5. Stroes et al. J Am Coll Cardiol 2014;63:2541—
2548. 6. Najam et al. Clin Lipidol 2015;10:481—-498.
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Evolocumab significantly reduces LDL-C
irrespective of baseline characteristics ruthierferd-2

+
-

Every 2 weeks dosing

Overall «— @ i

Male patients —o— |

Female patients —e— :

Age =65 years « o > |

Age <65 years —— i

BMI 230kg/m? —e— ,

BMI >25 to <30kg/m? —o— :

BMI <25kg/m? « ® > :

Non-intensive statin therapy « o > i
Intensive statin therapy —o— \

}

No ezetimibe use —o— |

Ezetimibe use —o— E

}

LDL-C 24.1mmol/L (158mg/dL) —— i
LDL-C <4.1mmol/L (158mg/dL) —— !
| | | | |'

-80 -60 -40 -20 0

Change from baseline in LDL-C
(treatment differences of evolocumab vs placebo)

*
wraieon  IMIBIC

Raal et al. Lancet 2015;385:331-340.
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RUTHERFORD-2: NP
% Change in LDL-C (Week 12) Based on Genetic Subgroup

LDLR negative (N = 66) LDLR defective (N = 75)

40% 40%

20% ‘ 20%

0% + | 0% *

20% -20%
-40% ‘ -40%

-60% | i -60% ! }

-80% : | 80% ——zo0rs :

~61%" ~55%* ’ —66%"
_ LDLR unclassified (N = 54) : LDLR or ApoB mutation not
20% 2 identified (N = 53)
0% * 0% i |
-20% -20%
-40% -40%
|
60% | | 60% |
I— I |

-80% =S | ) -80% —64%" -43%*
~63%" S

Raal FJ, et al. Lancet 2014; doi.org/10.1016/S0140- Evolocumab 140 mg Q2W

6736(14)61399-4 and supplementary material. Evolocumab 420 mg QM



TESLA: Homozygous Familial Hypercholesterolemia %

Mean % Chanﬂe In UC LDL-C from Baseline over Time

20 -® Placebo (N = 16)
4 Evolocumab (N = 33)

10—

0

-10—

_20 —

-30

Mean % Change from
Baseline in UC LDL-C

-40 . . . .
Baseline WEE Week 6 Week 8 Week 12
Study week

Number of patients
analysed at each visit
Placebo 16 16 15 16 15
Evocolumab 33 32 28 32 29

Raal FJ, et al. Lancet 2014; doi.org/10.1016/S0140-6736(14)61374—X.



Mujer de 54 anos.

AF: Padre fallecido por IAM y con HF, ademas primos
hermanos por rama paterna con HF. Dos hijos con HF.

AP: HFHe diagnosticada en 1991. Cardiopatia isquémica con
revascularizacion del tronco de la Cl y de la CD con 47 aios
(2009). Pielnonefritis aguda izqda (2013).

EF: No xantomas, xantelasmas ni arco corneal

Analitica: CT: 305 mg/dl, HDL: 60 mg/dl, LDL: 205 mg/dl, Tg: 201 mg/dl. Lp (a) 204 mg/dI.

- Rosuvastatina 40 mg/d
- Ezetimibe 10 mg/d

- Colesevelam 2.5 g/d

% Y
wmavowen [VIIBIC
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8 e HIPERCOLESTEROLEMIA FAMILIAR HETEROCIGOTA

s

Mutacion del rececptor LDL MO79

2009: A los 47 afios =2

i IAM. Cambio a Rosu
2003: Atorva 80mg ) 40mg + Ezet 10mg + ) 2010: Dx genético ) 2012, DLafCeesis

A AT ML Ac nicotinico +

Colesevelam

Pre LDL aféresis Tras LDL aféresis
Colesterol Total 342 155
HDL-C 55 32
LDL-C 247 90
Triglicéridos 197 214
Lp (a) 204 49
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L. HIPERCOLESTEROLEMIA FAMILIAR HETEROCIGOTA

) -
— | Mutacion del rececptor LDL M0O79
2003: Atorva 80mg 2009: A los 47 afios > ) 2010: Dx genético ) 2012: LDL aféresis )
+ Ezetimibe 10mg IAM. Cambio a Rosu
40mg + Ezet 10mg +
Ac nicotinico +
Colesevelam
2014: PCSK9
(Evolocumab 420 2016: CT: 100 mg/dl,
) mg/2 sem) y se ) HDL 47 mg/dl, LDL
suspende LDL aféresis 21mg/dl, Tg: 161 mg/dl.
por cifras de LDL < Lp(a): 173mg/dI
1mg/dI
Pre LDL aféresis Tras LDL aféresis LDL aféresis + Sin aféresis y
Evolocumab Evolocumab 420
420/2sem mg/2 sem
Colesterol Total 342 155 97 100
HDL-C 55 32 51 47
LDL-C 247 90 8 21
Triglicéridos 197 214 188 161
Lp (a) 204 49 36 38
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Un 80-85% de los pacientes tratados con Evolocumab @2

reducen el C-LDL 2 50% y hasta un 94% logran un o
therferd-
C-LDL < 70 mg/d| ruerier.
Pacientes de alto Pacientes Pacientes
riesgo con estatina de con HFHe? Intolerantes a
. alta intensidad? las estatinas3
S 100 100 100
£ 94%
S
M 80 80 - 80
- 67%
o 51%
SO 60 60 60
£ 2 46%
So
v 40 - 40 A 40 -
o 14%
3
IS 20 20 20 —
@
(&]
8 2% 2%
X 0 - 0 - 0 -
n 55 56 112 54 110 51 103
B Control Q2W Ezetimiba + control Q2W B Evolocumab 140mg Q2W

1. Robinson et al. JAMA 2014;311:1870-1882. 2. Raal et al. Lancet 2015;385:331-340.
3. Stroes et al. J Am Coll Cardiol 2014;63:2541-2548.
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Evolocumab reduce marcadamente otros parametros
lipidicos y aumenta el C-HDL
@Eﬁmea

C-HDL TG Lp(a) ApoB No-C-HDL C-LDL

[EEN
o

-10

semanas 10y 12

Diferencia respecto al placebo, cambio %
respecto al basal en la media de las

P<0.001 cuando comparado con el
placebo

El rango de datos incluye los resultados observados en los dos brazos de evolocumab Q2W y QM
Robinson et al. JAMA 2014;311:1870-1882
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| @m- II;IIBIC . .
@ .. | Lipoprotein(a) Mean Percentage Change (95% CI) @
From Baseline at Week 12

Evolocumab Q2W Evolocumab Q4W
70mg 105mg 140mg 280mg 350mg 420 mg

Ly
o
1

-13.8%*
-18.7%*

-21.3%*

w
o
1

-24.5%*
-25.2%*

Lipoprotein (a) Percentage Change From Baseline
R
o

-29.5%*

1
N
o

|

(J Am Coll Cardiol 2014,63:1278-88)
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by baseline Lp(a) and achieved LDL-C

Lp(a) at Baseline

<75 nmol/I 75-125 nmol/I >125 nmol/l

'
w

'
ey
(%]

'
=]
w

'
w
w

&

Reduction in Lp(a) at Week 12 (%)

0
[%;)
(%)

Raal FI et al. PC5K9 inhibition-mediated reduction in Lp({a) with evolocumah: an analysis
of 10 clinical trials and the LDL receptor’s role. J Lipid Res. 2016 Apr 21

Percent reductions in Lp(a) at parent study Week 12

@

=

Q3
Median
Q1

LDL-C £40 mg/dl at Week 12

LDL-C > 70 mg/dl at Week 12
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% .ec | Extreme Lipoprotein(a) Levels and Improved @
Cardiovascular Risk Prediction

Myocardial infarction Coronary heart disease  z-test
hazard ratio (95%CI) hazard ratio (95%CI) P
Lipoprotein(a) Participants Events Events
percentile mg/dl. N N ™
<24th <5 2055 142§ 343 |
=>24th >3 6665 588 b 1340 Coe 0.41
>68th =30 2851 287 —— 607 [ 0.14
>B0th =47 1831 197 e 408 —— 0.12
=90th =73 959 109 —— 231 s 0.22
=>05th =115 436 58 ' . 1 111 -oe 0.13
1 2 4 1 2 4

They followed 8,720 Danish participants in a general

population study from 1991 to 1994 through 2011 without

losses to follow-up. During this period, 730 and 1,683 first-

time Ml and CHD events occurred. (J Am Coll Cardiol 2013;61:1146-56)
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9 s Extremne Lp(a) Levels and Improved Cardiovascular Risk @
) Prediction: Reclassification as a Function of Elevated Lp(a) Levels

Mvyocardial infarction Coronary heart disease
40 1 40 A
Eé 30 ~ 30 A
:
(=
< 20 1 20 -
=
g
10 10 -
-
=
z
=
A
= 0 0
o
B
-3
e 10 - 10 -
(=8
=
=
20 4 20 -
N 453 367 176 121 70 36 1012 821 373 250 149 72
P-value 025 005 <0.001 <0.001 <0.001 <0.001 069 002 <0.001 <0.001 <0.001 <0.001
Lipoprotein(a)
percentile All  >24th >68th >80th >90th >95th All >24th =68th >80th >90th >95th
mg/dL >0 >5 >30 >47 275 =115 >0 25 >30 =47 215 =115

(J Am Coll Cardiol 2013;61:1146-56)
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Lipoprotein(a) in Familial Hypercholesterolemia: @
The SAFEHEART study

CVD cumulative hazard

Lp(a) levels (mgfdL)

Cumulative Hazard for CVD and Lp(a) levels

Alonso R, et al JACC Vol. 63, No. 19, 2014:1982-9 .
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% Patients according to Lp(a) levels

Cut-off points of 30, 50, 100 mg/dL
Cut-off point of 50 mg/dL ut-ott points o mg/

o

@ Lp(a)<30 mg/dl ® Lp(a) 30-50 mg/dl
@ Lp(@<50 mg/dl @ Lp(a)>50 mg/dl ® Lp(@50-100mg/dl @ Lp(@>100 mg/dl
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Shift in Distribution of LDL-C in a Population of High-Risk @
Individuals WithUse of PCSK9 Inhibitor

Population Effect
MNCEP High-risk Pts In
LAPLACE-TIMI 57 Treated
with 140mg Q2W Evolocumab

Mean (SD): 47 (30) mg/dL
% pts ’
MCEP High Risk Patlents In LAPLACE-
TIMI 57 at Baseline mean (5D):

123 (30) mg/dL

Effect of PCSK9 MoAb

25 50 75 100 125 150 175 200 225
1 | LDL-Cholesterol (mg/dl)
J NCEP Goal
i for High-Risk Pts
?Physiologic
LDL-C

(J Am Coll Cardiol 2015;65:2638-51)
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5]

@

Adverse Events by Achieved LDL-C

Evolocumab subjects stratified by
minimum achieved LDL-C Stnd of
Care
<25 Alone
mg/dL (n=1489)
(n=773)
Adverse Events (%) ( )
Any 70.0 64.8
Serious 7.6 7.5
Muscle-related 4.9 6.0
Neurocognitive 0.5 0.3
Lab results (%)
ALT/AST >3xULN 0.9 1.2
CK >5xULN L 0.4 ) g 1.2
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La evolucion del tratamiento hipolipemiante

\ustralopithecus Homo habilis
afarensis neanderthalensis
Australopithecus Homo erectus Homo sapien
robustus

Epidemiologia=» LRC =» LDL-R -» Estatinas =»PCSK9 = ?2?7??


https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwje-au71L7MAhVJfRoKHQ0JDpEQjRwIBw&url=http://mifolklorepatriciakast.blogspot.com/2015/02/origen-del-movimiento-en-la-evolucion.html&psig=AFQjCNHmefy2SGxIzaT8UEDHi_2-s6J9xA&ust=1462390768994057&cad=rjt
https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2leOq7b7MAhWErxoKHW_aAhYQjRwIBw&url=http://chsmx.com/como-mejorar-la-vida-de-tu-corazon/&psig=AFQjCNG9yhvXyKOajO9kSsVWw3SnKlOqMA&ust=1462397464471798

Efficacy and Safety of Evolocumab in

Reducing Lipids and Cardiovascular Events

No. at Risk

Standard therapy
Evolocumab

Cumulative Incidence (%)

100+
90
80
70+
60
50
40—
304
20
10+

0

Hazard ratio, 0.47 (95% Cl, 0.28-0.78)
1 P=0.003 Standard therapy

Evolocumab

Q=== — T T T I T T I T T I

|
0 30 60 90 120 150 180 210 240 270 300 330 365

0

1489
2976

| . i
30 60 90 120 150 180 210 240 270 300 330 365

Days since Randomization

1486 1481 1473 1467 1463 1458 1454 1447 1438 1428 1361 407
2970 2962 2949 2038 2930 2920 2910 2901 2885 2871 2778 843

N Engl J Med 2015;372:1500-9.



Efficacy and Safety of Alirocumab in Reducing Lipids @
and Cardiovascular Events

— Placebo + maximally tolerated statin + other LLT
- Alirocumab + maximally tolerated statin + other LLT

1.0~ 0.06 +
=
)
@ 0.8- 0.04 -
©
>
5 0.6- 0.02- —
S
2
g- 04_ OUO-I- T T T T | T 1
> 0 12 24 36 52 64 7886
© Cox model analysis
E 0.24 HR=0.52(95% CI 0.31 to 0.90)
E) Nominal P-value = <0.01
0.0_ ____-_h:— ==

0 12 24 36 52 B4 78 86
Time (weeks)

No. at risk
Placebo 788 776 731 700 670 653 644 597

Alirocumab 1560 1533 1445 1392 1342 1306 1266 1170

N Engl J Med 2015;372:1489-99.



Meta-analisis de eficacia y seguridad de PCSK-9

10.159 pacientes C-LDL | 47,5%

Study Events/Total, n/N Odds Ratio (95% CI) Study Events/Total, nN Odds Ratlo (35% CI)

PCSK? Antibady  No Antl-PSCKS PCSK9 Antibody Mo Antl-PSCKS
DESCARTES 2/599 0/302 & 4.02 (0.11-146.40) DESCARTES 33/599 13/302 _l'._ 1.30(0.67-2.50)
GAUSS 0/32 0/33 - GAUSS 1/32 0/33 3.13(0.12-78.38)
GAUSS-2 0/205 0/102 i - GAUSS-2 6/205 4/102 e E— 0.74(0.20-2.68)
LAPLACE-2 01117 17779 L : 0.29 (0.01-6.09) LAPLACE-2 23117 15/779 —— 1.07 (0.56-2.07)
LAPLACE-TIMI 57 1/158 0/157 & 3.01(0.12-74.77) LAPLACE-TIMI 57 6/158 4/157 —_— 1.51(0.42-5.46)
McKenney et al 031 031 - Mckenney et al LTES 131 0.32(0.01-8.23)
MENDEL 0/30 0/135 - MENDEL 1/90 0/135 3.54(0.17-73.70)
MENDEL-2 0/306 0/308 - MENDEL-2 4/306 2/308 — T 2.03(0.37-11.15)
‘ODYSSEY ALTERNATIVE 0/126 0/125 - ‘ODYSSEY ALTERNATIVE 12/126 10/125 — 1.21(0.50-2.91)
ODYSSEY COMBO | 2/209 3107 — 0.33 (0.06-2.04) ‘ODYSSEY COMBO | 26/209 14107 —— 0.94(0.47-1.89)
‘ODYSSEY COMBO I 2/479 4241 _.___ 0.25 (0.05-1.37) ‘ODYSSEY COMBO Il 20/479 4324 1.07 (0.71-1.59)
ODYSSEY FH 1 and FH Il 47490 0/245 & 7.06 (0.21-237.78) ODYSSEY FH 1and FH Il 49/490 22/245 1.13 (0.66-1.91)
ODYSSEY HIGH FH 0/72 0/35 —.— - ODYSSEY HIGH FH 872 4/35 0.97 (0.27-3.47)
ODYSSEY LONG TERM 8/1553 10/788 0.40 (0.16-1.02) ODYSSEY LONG TERM 290/1553 154/788 0.95 (0.76-1.17)
ODYSSEY MONO 0/52 0/51 - ODYSSEY MONO 1/52 1/51 - s 0.98(0.06-16.11)
‘ODYSSEY OPTIONS | 0104 2/102 = 0.19 (0.01-4.06) ODYSSEY OPTIONS | 4/104 7/102 — 0.54(0.15-1.91)
ODYSSEY OPTIONS Il 0/103 11101 = 0.33 (0.01-8.06) ‘ODYSSEY OPTIONS Il 6/103 8101 —— 0.72 (0.24-2.15)
Roth et al (2012) 0/30 EL - Roth et al (2012) 1/30 0/31 3.14(0.12-78.71)
RUTHERFORD 0/56 0/56 - RUTHERFORD 2/56 0/56 5.18(0.24-110.45)
RUTHERFORD-2 0/221 0/110 - RUTHERFORD-2 7221 5/110 - 0.69(0.21-2.22)
Stein et al 0/16 0/15 - Stein et al 0/16 0/15 -
TESLA PartB 0/33 0/16 TESLA PartB 0/33 016 -
YUKAWA 0/105 0/102 o YUKAWA 3/105 0/102 7.12(0.36-142.14)
Flxed-affact modal 19/6187 21/3972 ¢:_ ¢ 5 5 /0 \23-0.86) Flxed-effact model 573/6187 307/3972 [ 1.01(0.87-1.18)
Heterogenelty: I = 0%; +* =0; P= 0.6296 i Heteragenelty: 2 =0%; 1 =0; P=0.9811
Test for overall effect: Z = -2.43 (P = 0.015) bt o I ] 1 00 Test for overall effect: Z = 0.15 (P = 0.873) o o1 1 10 100

Favors PCSK3 Antibody  Favors No-Antl-PCSKS Favors PCSK9 Antibody  Favors No-Antl-PCSK9

Mortalidad por cualquier causa Efectos adversos graves

Navarese, EP et al. Ann Intern Med. 2015;163:40-51



Meta-analisis de eficacia y seguridad de PCSK-9

10.159 pacientes C-LDL | 47,5% Mortalidad Cardiovascular ]
Study or Subgroup log(Rate Ratio) ~ SE ~ Weight, % Rate Ratio (95% CI)*
DESCARTES 0.925 1.549 6.5 2.52 (0.12-52.51)
LAPLACE-2 -1.793 1.633 5.9 0.17 (0.01-4.09) <
LAPLACE-TIMI 57 1.092 1.633 5.9 2.98 (0.12-73.16)
ODYSSEY COMBO | -0.67 1.414 7.8 0.51 (0.03-8.18)
ODYSSEY COMBO Il -0.687 1 15.7 0.50 (0.07-3.57) "
ODYSSEY FH I and FH Il 0.916 1.549 6.5 2.50 (0.12-52.4)
ODYSSEY LONG TERM -1.238 0.627 39.9 0.29 (0.08-0.99) ——
ODYSSEY OPTIONS | -1.118 1.633 5.9 0.33 (0.01-8.03) <
ODYSSEY OPTIONS II -1.118 1.633 5.9 0.33 (0.01-8.03) <
Total (95% CI) 100.00 0.49 (0.23-1.07) ’
Heterogeneity: chi square = 4.71 (P=0.79); 2= 0% T T T ]
Test for overall effect: Z = 1.78 (P = 0.07) 001 o1 ! 10 100
Favors PCSK9 Antibody Favors No Anti-PCSK9
Study or Subgroup log(Rate Ratio)  SE Weight, % Rate Ratio (95% CI)*
DESCARTES 0.414 1.633 3.9 1.51 (0.06-37.14)
ODYSSEY ALTERNATIVE 1.091 1.633 3.9 2.98 (0.12-73.08)
ODYSSEY COMBO | -0.67 1.414 5.2 0.51 (0.03-8.18)
ODYSSEY FH1and FH II 0.916 1.549 4.4 2.50 (0.12-52.04)
ODYSSEY LONG TERM -0.93 0.356 82.6 0.39 (0.20-0.79) —.—
Total (95% CI) 100.00  0.49 (0.26-0.93) P
Heterogeneity: chi square = 3.17 (P = 0.53); I2 = 0% T T T )
Test for overall effect: Z = 2.18 (P = 0.03) 001 01 ! 10 100
Favors PCSK9 Antibody Favors No Anti-PCSK9

1AM

Navarese, EP et al. Ann Intern Med. 2015;163:40-51



Relacion entre la reduccion de la incidencia de eventos vasculares
graves y la reduccion de LDL-c en los ensayos clinicos con estatinas

REDUCCION PROPORCIONAL DE EVENTOS VASCULARES

70% -

60%

50%

40%

30%

20%

10%

0%

IMPROVE-IT ODYSSEY LT OSLER 1-2

b - e e e e e e e e -

0 0,5

e e - ------ -

1,5 2

REDUCCION DE COLESTEROL LDL (mmol/L)



pe PCSK9 R46L, LDL-c Levels, and Risk of Ischemic Heart @

Disease
P-value
Theoretically predicted Predicted vs.
Mean LDL cholesterol risk of IHD by mean observed
difference LDL cholesteral difference Observed risk of IHD risk of IHD
CCHS N=10,032 ! C 8 1 0.48
CGPS N=26,013 | i » 4 <0.001
CIHDS N=9,654 e [ * | 0.25
All N=45,699 14 —e— 0.004
Meta-analyses| N=66,698 - ——— <0.001
0.5 0006 08 10 1.2 0.4 06 08 1.0 1214
mmol/L Hazard ratio/odds ratio (95% CI)

The 30% reduction in risk of IHD observed was larger than predicted by the 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.

(J Am Coll Cardiol 2010;55:2833-42).
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NIVEL DE C-LDL

(tras tratamiento con maxima
dosis de estatina tolerada +

ezetimiba)

COMENTARIOS

> 130

HFHe bajo riesgo > 160 Edad <40 afios; sin factores de riesgo;
Lp(a) < 50 mg/dL; no ECV isquémica
familiar...)

> 100

HFHo Al menos un alelo defectuoso.

> 130 Incluye cardiaca, cerebral y periférica
oclusiva.

ECV ateromatosa clinicamente > 100 De cualquier localizacion: cardiaca,

inestable; progresiva y/o cerebral y periférica oclusiva

recidivante; sindrome coronario

agudo

ECV ateromatosa + diabetes o > 100

Lp(a) > 100 mg/L

Diabetes + 2 factores de riesgo o > 130 No incluida en indicaciones oficiales de

albuminuria o FGe < 45
ml/min/1.73m?2
Pacientes intolerantes a
estatinas

uso

Todas las condiciones anteriores +
prevencion primaria con C-LDL > 190
mg/dL


http://www.uco.es/

Estudios de eventos cardiovasculares

con anti PCSK9 I
fourier
W o W W
FOURIER ODYSSEY OUTCOMES
N = 27,564 N ~ 18,600

History of MI
n= 56

Recent MlI

< 1year

*ictus no hemorragico

¥
1. Sabatine MS, et al. Am Heart J 2016;173:94-101. 2. L

A

2. Schwartz GG, et al. Am Heart J 2014;168:682-9.
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