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La triada lipidica
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T LDL — depdsito de colesterol en MO de la pared arterial
T HDL — recogida de colesterol y devolucion al higado
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Transporte reverso del colesterol

Adapted from Barter P. Eur Heart ] Suppl. 2004;6(Suppl A): Al19-A22.



Residual risk. WOSCOPS, CARE and LIPID: CHD in
groups treated with statins or placebo and basal HDL-C

WOSCOPS CARE and LIPID

T ‘o Placebo
~‘{n = 6580)

Pravastatin
40 mg/d (n = 6593)
Pravastatin
40mg/d (n = 3302)

0.9 1.0 1.1 1.2
HDL-C (mmol/L) HDL-C (mmol/L)

(Chapman J, the European Society of Cardiology, 2005; p. F58, Fig. 2)
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Articulo original

Magnitud y caracteristicas del riesgo residual lipidico en pacientes
con antecedentes de revascularizacion coronaria: estudio ICP-Bypass

José Ramdan Gonzalez-Juanatey®®, Alberto Cordero®, Gustavo C. Vitale®, Belén Gonzalez-Timon<,
Pilar Mazon® y Vicente Bertomeu®

i * N=2292 (78% varones)
o  94% tratados con estatinas

e 30% riesgo residual
(cLDL<100 con cHDL<40
y/o TG >150 mg/dL)

TG =150 ma'd

7,11% GHDL <40 el * Factores asociados: edad,

14%

sexo masculino, tabaco, DM
y tratamiento con fibratos




Factores geneticos y ambientales que influencian el cHDL

Genéticos
« Defectos asociados a + cHDL: APOA1, LCAT, ABCA1, PLTP
« Defectos asociados a T cHDL: APOA1, SRB1, LIPG, PLTP, CETP

Ambientales

* Reducen el cHDL.: tabaquismo, sedentarismo, obesidad, dieta rica
en carbohidratos

« Aumentan el cHDL: actividad fisica, consumo de alcohol, dieta rica
en grasas



Relacion entre los cambios de cLDL y cHDL con estatinas

Datos individuales de 38.199 pacientes tratados
con cualquier dosis de simva, atorva o rosuvastatina

All statins: all doses
(r =0.02)

Aumento de cHDL

 Relacion con tipo/dosis estatina (mg)

-ROSU (5 —40): 5,5 > 7,9%

-ATOR (10 — 80): 4,5 — 2,3%

- SIMVA (10 — 80): 4,2 — 5,3%
« Mayor en varones que en mujeres
 Directamente relacionado con edad
» Mayor si HTG y/o cHDL bajo
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Change in HDL-C (%)

Barter PJ et al. J Lipid Res 2010;51:1546-53.



Cambios medios adicionales del perfil lipidico en pacientes que
reciben estatinas en combinacion con otros hipolipidemiantes

Farmaco Colesterol LDL  Colesterol HDL  Trigliceridos
Fitoesteroles -10% 0 0)
Ezetimiba -18% 6% -10%
RENIER -15% 5% 15%
Fibratos - 8% 15% -36%
Acido nicotinico -20% 20% -20%
AG n-3 -10% a +10% 3% -30%

Conclusion: los farmacos moduladores de los lipidos actualmente
disponibles tienen escaso efecto sobre el cHDL.




Relacion entre los cambios de cLDL y cHDL
vy la reduccion del riesgo de ECC

El aumento de 1% del
cHDL reduce el riesgo

de ECC un 2% en

La disminuciéon de 1% varones y un 3% en

del cLDL reduce el mujeres
riesgo de ECC un

1%




HDL, una lipoproteina con muchos
pretendientes
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Sintesis de las HDL nacientes

HDL naciente
Pref-HDL



Transporte reverso de colesterol

- - A
R R HDL naciente

Pre-HDL

Macrofago

Cuchel My cols. Arterioscler Thromb Vasc Biol. 2003;23:1710-1712.
Assmann G y cols. Circulation. 2004,;109(23 suppl 1):111-8—I11-14.



Estructura de la CETP

La molécula de CETP posee un tunel hidrofébico que la atraviesa y
puede acomodar lipidos neutros (colesterol y triglicéridos)

Qiu X et al. Nature Struct Mol Biol 2007;14:106-112.



Actividad de la CETP

Intercambio lipidico heterotipico

HDL maduras
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Actividad de la CETP: Remodelado de las HDL
Intercambio lipidico homotipico

CETP
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CETP: funcion pro- y anti-aterogénica
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CETP inhibitor

CETP modulator

LDL/VLDL

Proatherogenic CETP activity

Niesor EJ. Curr Opin Lipidol 2011;22:288-295.



Introduccién a la Cholesteryl Ester Transfer Protein (CETP)

« La CETP es una proteina plasmatica transferidora de lipidos con
especificidad para los lipidos neutros y fosfolipidos

« La CETP se sintetiza principalmente en el higado y circula en el
plasma unida a las HDL

« La CETP es responsable de toda la actividad de transferencia de
lipidos neutros en el plasma humano:

« Transfiere ésteres de colesterol de las HDL a las VLDL y LDL,
iIntercambiandolos por triglicéridos (via indirecta del TRC —
aterogénica cuando hay un exceso de LP circulantes con apo B)

 Remodela las HDL transfiriendo colesterol desde las HDL
pequenas a las HDL grandes — funcidon antiaterogénica al generar
pre-beta HDL y favorecer el transporte reverso del colesterol




Deficiencia de CETP e hiperalfalipoproteinemia por defectos del gen CETP

THE NEW ENGLAND JOURNAL OF MEDICINE Nov. 1, 1990

INCREASED HIGH-DENSITY LIPOPROTEIN LEVELS CAUSED BY A COMMON
CHOLESTERYL-ESTER TRANSFER PROTEIN GENE MUTATION

AxiHiro Inazu, M.D., Marvanne L. Brown, Pu.D., CuarpLes B. HesLEr, Pu.D., Luis B. AceLLon, Pu.D.,
Junp Korzumi, M.D., Kokr Takata, M.D., Yosaisuke Marunama, M.D., Hirosar MasucuH, M.D.,
AND Aran R. Tarr, M.B., B.S. (N Engl J Med 1990; 323:1234-8.)

HDL from CETP-deficient subjects
shows enhanced ability to promote
cholesterol efflux from macrophages in an
apok- and ABCG1-dependent pathway

Fumihike Matsuura,! Nan Wang,' Wengen Chen,! Xian-Cheng Jiang,? and Alan R. Tall'

J Clin Invest 2006;116:1435-42.



Meta-analisis de 92 estudios con datos de genotipo CETP y cifras de
lipidos en 113.833 sujetos sanos (46 estudios con datos de 27.196
casos de ECC y 55.338 controles)

[l Per-allele odds ratio for coronary
disease associated with CETP
variants in the current analysis

[] Odds ratio for observed per-allele
increase in HDL-C levels in
prospective studies

@ TaqlB (rs708272)

Reducen la

actividad CETP | | [tk

N -629C>A (rs1800775)

0.85 0.90 0.95 1.00

Overall odds ratio (95% CI)

Thompson A et al. JAMA 2008;299:2777-88.



Introduccion a los inhibidores de la CETP

 Three small-molecule CETP inhibitors have been or are being
Investigated in phase Ill studies in humans

— Dalcetrapib
— Torcetrapib*
— Anacetrapib
« All have demonstrated potentially beneficial effects on lipids

« However, these molecules differ in molecular structure,

physical-chemical properties, mode of action and side-effect
profiles

*Clinical development of torcetrapib was halted due to off-target adverse effects



Inhibidores de la CETP: Diferencias en estructura quimica,
propiedades fisicoquimicas y eficacia en aumentar el cHDL

Dalcetrapib

B

Torcexrapib

Anacetrapib

* Dosis 600 mg
« T cHDL 34%
*No T PA

* Dosis 240 mg
« T cHDL 90%
T PA

* Dosis 300 mg
« T cHDL 134%
*No T PA
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LIPID RESEARCH

Modulating cholesteryl ester transfer protein activity
maintains efficient pre-p-HDL formation and increases
reverse cholesterol transport®

Eric J. Ni-:am::r,t”* Christine Magg,z‘:* Naoto Dgnwn: Hiroshi Okamoto, Elisabeth von der Mark.®
Hugues Matile,* Georg Schmid,* Roger G. Clerc,” Evelyne Chaput,* Denise Blum-Kaelin,*
Walter Huber,* Ralf Thoma,* Philippe Pflieger,* Makoto Kakutani,” Daisuke Takahashi,’
Gregor Dernick,* and Cyrille Maugeais™®

Pharmaceuticals Division.® F. Hoffmann-La Roche Lid, Basel, Switzerland; and Central Pharmaceutical
Research ]ll:i[j1I.J[l.'.rll:-.i]i:-:-j]l Tobacco, Inc., Osaka, Japan

J. Lipid Res. 2010, 51: 3443-:




Hamster model of macrophage RCT

[2H]-cholesterol Macrophage Radiolabeled
(2.5 MBg/animal ip.) harvest macrophages injected

Radioactivity

(blood, liver, feces)

10 days

CETP Inhibitors

Dalcetrapib (100 mg/kqg bid)
Torcetrapib (30 mg/kg qd)
Anacetrapib (30 mg/kg gd)



Remodelado de las HDL a pre- HDL y estimulacion
del transporte reverso del colesterol por Dalcetrapib

T pre-p HDL en plasma humano T excrecion esteroles fecales con Dalcetrapib
Incubado con Dalcetrapib en el hamster (modelo de RCT)

HDL-C-AUC M Fecal [*H]total sterols
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HDL-C-AUC (mg/dL. day)
Fecal [*H]total sterols
(% of injected)

Control Dalcetrapib Torcetrapib ~ Anacetrapib

Compound concentration (uM)

Direct modulation of CETP activity by dalcetrapib increased RCT in
vivo by maintaining pre- HDL formation and CE transfer between HDL
subparticles, thus preserving the first step of RCT: efflux from peripheral
tissues via the ABCAL transporter.

Niesor EJ et al. J Lipid Res 2010;51:3443-54.



Acciones de la CETP y efectos del Dalcetrapib y Torcetrapib

«3 Dalcetrapib

LDL

CETG YK CETG DK

VLDL
» CETP CETP < IS > CETP

TN @ % @ % ® <

HDLg, HDL2a HDL3, HDLa, HDLg. Lipid-poor HDLy, HDL2a HDL3, HDLg3, HDLga. Lipid-poor
Apo A-1 Apo A-1

\.) Torcetrapib

Niesor EJ et al.
< J Lipid Res 2010;51:3443-54.

HDLz, HDLza HDLgy HDLg, HDLg, Lipid-poor




Cholesterol efflux capacity from macrophages, a metric of HDL function,
has a strong inverse association with both carotid IMT and the likelihood
of angiographic CAD, independently of the HDL cholesterol level.

Risk Factor Odds Ratio (95% Cl) P Value

Diabetes 1.92 {1.26-2.93) 0.003
Hypertension 1E0 (1.31-2.47) =(0.001
Smoking 1.30 (0.95-1.73) 0.10
LOL cholesterol 1.01 (0.85-1.15) 0.93
HOL cholesterol 0.85 (0.70-1.03) 0.09

Efflux capacity 0.75 (0.63-0.90) 0.002

Figure 1. Odds Ratios for Coronary Artery Disease According to Efflux
Capacity and Selected Risk Factors.

Khera AV et al. NEJM 2011;364:127-35.



Effect of Recombinant ApoA-I Milano
on Coronary Atherosclerosis in Patients

With Acute Coronary Syndromes
A Randomized Controlled Trial

steven E. Nissen, MD JAMA. 2003:200:2292-2300

Figure 4. Example of Atheroma Regression in a Patient 'Who Recelved High-Dose ETC-216

The atheroma area decreasaed from 8.1 to 5.35 mm? with virtually no change in the lumen area. EEM indicates
extermal elastic membrane.
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A First-in-Man, Randomized, Placebo-Controlled

Study to Evaluate the Safety and Feasibility of
Autologous Delipidated High-Density Lipoprotein Plasma
Infusions in Patients With Acute Coronary Syndrome
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Ron Waksman, MD,* Rebecca Torguson, MPH,* Kenneth M. Kent, MD, PuD,* Pre2HDL In PostDelipidated Plasma

Augusto D. Pichard, MD,* William O. Suddath, MD,* Lowell F. Satler, MD,* Brenda D. Martin, RN,* Increases an Average of 28 Versus Prefi-HDL
. - 0 . =g in Pre-Dalipidated Plasma

Timothy J. Perlman, BSME,} Jo-Ann B. Maltais, PHD,} Neil J. Weissman, MD,*

y N . y Enzyme-linked Immuncadsorbent assay quantitation of pre@-HOL In undelipk
Peter T Pitzgemld, III"IDH: H. B'r]’ an Brewer, -TR=' MD datad plasma from control subjscts i = &) and pasma far patkns in = &
Tollowing high-censity ipaprotsin (HOL) selective dallpldstion.

Table 8 Comparison of the Changes in IVUS Parameters in Lipid Sciences Selective Delipidation Trial,
ApoA-1 Milano Trial, and REVERSAL Trial

Selactive HDL Delipdation Trial ApoaAd Milano Tria* REVERSAL Trialt
Varlable (T Weaks: n = 14) (5 Weaks; n = 38) {18 Months; n = 253}

Change In total atheroma volume (mm — 12,18 *+ 36.75 —14.10 + 3050

Change In % atharoma-plague burden —1.0+ 4.0 —14 + 33

—0.04 *+ 3180
—06 * 51

Change In 10-mm most dissased segment (mim®) —6.24 = 17.94 —7.20 1260 —42+ 128

JACC 2010;55:2727-35.




dal- HEART Pro gram

dalcetrapib HDL Evaluation, Atherosclerosis & Reverse cholesterol Transport

The dal- HEART Program tests a novel hypothesis — that raising HDL through CETP inhibition will attenuate cardiovascular

risk.

dal-PLAQUE
dal VESSEL Q
dal- OUTCOMES
A double-blind, randomized, placebo-

A double-blind, randomized, placebo-

A double-blind, randomized, placebo- controlled study in 130 patients with
controlled study in 450 patients with

controlled study in 15,600 patients CHD

CHD or CHD risk equivalent
recently hospitalized for ACS
To evaluate the effect of dalcetrapib
To evaluate the effect of dalcetrapib

To evaluate the effect of dalcetrapib on plague inflammation, size and
on endothelial function (FMD) & BP
on CV outcomes burden, measured by PET/CT and
(ABPM)
MRI
(Results in 2013)
(Results August 2011)
(Study published 2011)

30



dal- HEART Program

dalcetrapib HDL Evaluation, Atherosclerosis & Reverse cholesterol Transport

dal- OUTCOMES-II
dal- PLAQUE-II

A double-blind, randomized, placebo-
A double-blind, randomized, placebo-
controlled study in 20,000 patients

trolled study in 900 patients with
with stable CHD, diabetes or risk COULITONEE GUEly ol S0 [PEETS V]

CAD

equivalents

To evaluate atherosclerotic
To evaluate the effect of dalcetrapib
progression by IVUS/carotid US
on CV morbidity & mortality

(Results in 2014)

(Protocol in design)




Atheroma plaque: hallmark of atherosclerosis
Noninvasive imaging with MRI




Safety and efficacy of dalcetrapib on atherosclerotic disease )@+§
using novel non-invasive multimodality imaging
(dal-PLAQUE): a randomised clinical trial

FahiA Fayad, Venkatesh Mani, Mark Woodward, David Kallend, Markws Abt, Tracy Burgess, Valentin Fuster, Christie M Ballantyne Evan A Stein,

Jean-Clavde Tardf, lames HF Rudd, Michad E Farkowh, A hmed Tawakol, for the dal-PLAQUE lvest igatiors Lancet, 12 september 2011 online

Mean carotid total vessel area 0 increase in carotid total vessel area
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Diseno del estudio DEFINE con anacetrapib

Randomization
1:1 Ratio

- Aoe 16-80 years J Anacetrapib 100 mgn=750 ™

= LDOL-C @ NCER ATFI /
goal <100 mgfdL — R

12 week

follow-up
« Statin + other lipid Placebo n=750

modifying tharapy

-
[T
Stable dose-regimen of lipid-modifying therapy
|
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Cannon CP et al. Am Heart J 2009;158:513-9.e3




DEFINE: efecto del anacetrapib sobre colesterol y PA

Anacetrapib  —— Placeba Aracetrapib [ Plaseba

LDL {mgfdI)
Systolic Blood Pressure {mm Hg)

T T
35 4

Baszline weaek

Baszline

Me. at Risk M. at Risk
Anacetrapib 804 771 : : Anacetrapib 503 G611 545

Placeb B3 759 T i i 6 Placebo 804 77 7 723 T

110+

+138%

HOL {mg/d)
Diastolic Blood Pressure {mm Hg)
p B op §F ¥ F OB D

T T
35 4

Baszline Week

Baszline

Mo at Risk Ma. at Risk
Anacetrapib 807 778 i Anacetrapib 508 301 a1l 595

Placeb Bd 766 76l 736 i i 6 Placebo 804 7o3 77 77 723 T

Reduccion 34% de lipoproteina(a) Cannon CP, et al. NEJM 2010;363:2406-15.




REVEAL

Randomized EValuation of the Effects of
Anacetrapib through Lipid-modification

» Estudio clinico aleatorizado: anacetrapib 100 mg vs placebo

« Universidad de Oxford

« Candidatos: 30.000 pacientes >50 anos con ECV o diabetes

* Colesterol total < 4 mmol/L (155 mg/dL) en tratamiento con estatinas
 Duracion del estudio: media de 4 afos

 Objetivo: incidencia de muerte coronaria, IAM o revascularizacion
coronaria (episodios coronarios mayores)
» Reclutamiento iniciado: Junio 2011

* Final del estudio previsto: Enero 2017




Resumen de la evidencia cientifica sobre la la inhibicion
de la CETP con farmacos distintos del Torcetrapib

Los inhibidores de la CETP dalcetrapib y anacetrapib:

« Aumentan el cHDL en estudios clinicos

* En estudios experimentales, incrementan el transporte reverso del
colesterol

« Carecen de efecto sobre la presion arterial
* No tienen efectos secundarios apreciables

 (dalcetrapib) Reduce la progresion de placa carotidea a los 2 aios
(evaluada como area total de la pared arterial por RM)

« Para conocer su eficacia en la reduccion de ECV hay que esperar los
resultados de los estudios dal-OUTCOMES (2013) y REVEAL (2017)



Gracias por su atencion




