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Sin LDL No HAY Aterosclerosis
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El aumento del CT, incluso en limites
normales, Aumenta la Tasa de mortalidad
Shanghai study
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Shanghai study, realizado en China sobre 9021 persona con segumiento de 8-13 afios.

Chen Z et al. BMJ 1991:303:276—-282



Relacion entre Colesterol y riesgo de CI.
Estudios Epidemiologicos
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erico (ma/g . Un mismo valor de colesterol implica riesgo
Incidencia Acumulada de IAM aumenta en diferente;

relacion al colesterol sérico, aun en valores . Un aumento de 20 mg/dL de CT incrementa el

“normales” riesgo de mortalidad en 17%, incluso en
rango “normal”

*Incidencia Acumulada de IAM en cada cuartil de CT basal, expresado por 100,000 cribados en 3 afos. El CT fue medido entre Abril 1,
1983 y Marzo 31, 1984. T Tasa de mortalidad por Cl en 25-afios segun cuartiles de colesterol, ajustado por edad, tabaquismo y Tasa.
Wakugami K, Iscki R, Kimura Y, et al. Japanese Circulation Journal. 1998;62:7-14.
Verschuren WMM, Jacobs DR, Bloemberg BPM, et al. JAMA. 1995:274:131-136.



Eleccion de C-LDL como
Objetivo Primario N& i

Can

NCEP-ATP | NCEP

Guidelines ATP I |
1988 C' I—D Guidelines- LR

Meditation: How
Arch Intern Med 1993 Dealri 6‘:,“;?;
148:36-69, 1988 | Is Shaking Up

|Medi(:ine

|

MREIT Angiogréficos No Cl <2 RF <160 mg/dL
ST (FATS, POSCH,

SCOR, STARS, No Cl >2 RF <130 mg/dL
Coronary Ornish, MARS)

Drug Project | \jeta-Analisis
Helsinki Heart § (Holme, Rossouw)

CLAS (angio)

Second Report of the Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults, NHLBI; September 1993.

<100 mg/dL




Supervivencia en la HFH

(a los 60 anos = 50% con CI, pese al Tx prolongado con
estatinas a altas dosis)

Product-Limit Survival Estimates
Number of Subjects at Risk
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Langlest G. Poster 78 Congress EAS, Gotemburg, junio/2011



LDL bajo de por vida Protege de CI:

Mutacion Gene PCSK9

Caucasicos Afroamericanos
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Intervencion Farmacologica

. Individuos en
Poblacion : Cl e Ictus
Riesgo
General

WOSCOPS, HPS, PROSPER, 4S, HPS, CARE, MIRACL,
AF/TexCAPS, ALLHAT-LTT, LIPID, TNT, PROVE-IT,
MEGA, JUPITER ASCOTT, CARDS IDEAL, SPARCL AtoZ



Estatinas: Reduccion de C-LDL.
Estudio Iniciales en Prevencion Secundaria

Scandinavian Simvastatin Survival Study (4S): Lancet ‘94
T ! !

Simvast /40 ma vs nlacel ante 5.4 anos

Chaolaster REC v ‘ ): NEJM ‘96

4152 4

Long-ie
OC14
Coles ..o
Pravastait:na 40 mg vs placebe aurante 6.1 anos




C-LDL y ECV al ano de seguimiento:
Estudios de Prevencion Primaria

West of Scotland (active) AFCAPS/TexCAPS (active) | ASCOT-LLA ¢ JUPITER (active)
__ (active) _
West of Scotland (placebo) AFCAPS/TexCAPS (placebo) || ASCOT-LLA <> JUPITER (placebo)
(placebo)

2 - MEGA (active)
MEGA (diet only)
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Hsia J et al. J Am Coll Cardiol 2011:57:1666-75



The Heart Protection Study

Heart Protection Study Collaborative Group. The Lancet. 2002;360:7-22.

167 14.7

Tasa Eventos (%)

Mortalidad Mortalidad

B Simvastatina
H Placebo

Ictus Revasc
Total  Coronaria
RRR =13% | RRR =18% | RRR =25% | RRR = 24%

Todas las reducciones de riesgo fueron significativas



Estudio HPS: Reduccion del Riesgo
iIndependiente del c-LDL basal

20.536 pacientes de alto riesgo (enf. coronaria y/o cerebrovascular y/o vascular
periférica) o diabetes. Simvastatina 40 mg vs. placebo. Seguimiento 5 afios

C-LDL basal Estatina Placebo Riesgo Relativo (1C 95%0)
(mg/dL) (n=10.269) (Nn=10.267)

Estatina Mejor Estatina Peor
< 100 282 (16,4%) 358 (21,0%) ——
100-129 668 (18,9%) 871 (24,7%) : 3

I 0,76 (0,72—0,81)

> 130 1083 (21,6%) 1356 (26,9%) : P < 0,0001
Todos los Ptes 2033 (19,8%) 2585 (25,2%0) ‘

0,4 06 0,8 1,0 1,2 1,4

Heart Protection Study Collaborative Group. The Lancet. 2002;360:7-22.
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80 myg of atorvastatin
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— Atorvastatina 80 mg vs placebo
PROVE-IT — NEJM 2004

— 4162 pacientes con SCA no invadidos
— Colesterol Ta "

— Atorvastatina

e Ato Z—-JAMA

a0 mg/dL (Rx)
Placebo g durante 2 anos

MIRACL
Atorvastatin

— 4497 pacient HR 0.84 (95% C10.70-1.00) Ll
! p=0.048 ferior

— Colesterol Ta | :
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durante 2 ane



C-LDL es el Objetivo Primario

Categoria de Publicacion Objetivo de c-LDL Nivel de c-LDL en el cual considerar
Riesgo (mg/dL) terapia hipolipemiante (mg/dL)
2130

EC* o Riesgo ATP 1T <100 (100—129: medicacion opcional)

Coronario >100: iniciar medicacion
Equivalente <100 S Ulta ME/**
(riesgo a 10 Actualizacion (Objetivo Opcional: simultanea con
afios > 20%0) J <7op : (< 100 mg/dL: considerar

) medicacion)

Riesgo a 10-afnos 10—20%b6: >130

ATP 111 <130

Riesgo a 10-afios <10%b6: >160

24 Factores Riesgo a 10-afios 10—20%b: >130:
de Riesgo - = ) iniciar medicacion simultanea con MEV*
(riesgo a 10 Objetivo Opcional 100—129 - considerar

afios < 20%6) Actualizacibn <100 para el grupo

de riesgo 10 —
20% Riesgo a 10-afios <10%b: >160 :

considerar medicacion

medicacion

>190
(160-189: hipolipemiante opcional)

0—1 Factores
de Riesgo

ATP 111 <160

Actualizacion No Cambios No Cambios

* EC: Enfermedad coronaria. **MEV: Modificacion Estilos de Vida

Tomado de Grundy SM, et al. Implications of recent clinical trial for the National Cholesterol Education Program Adult Treatment Panel |11
Guidelines. Circulation 2004; 110:227-239. Expert Panel on Detection. Evaluation, and Treatment of High Blood Cholesterol in Adults.
Executive summary of the third report of the Nacional Cholesterol Education Program (NCEP) Expert Panel on Detection. Evaluation, and
Treatment of High Blood Cholesterol in Adults.(Adult Treatment Panel 111). JAMA 2001; 285:2486-2497.



Meta-Analisis TTO intenso con estatinas:
Cuanto mas bajo C-LDL MENOR Riesgo

Pacientes
n

Estatina Previa
160

140

[
N
o

LDL-C (mg/dL)

60

40

Basal*
Standard*
Intenso

SCA Cl estable Todos
4162 4497 10001 8888 27548
25.2% 0% 0% 75.5% 28.2%
H N
HE
T |
. . . Basal
HE v
¢. ; . ® . .Standard
& ! A Intenso
- A
i A
PROVE IT- A-to-Z TNT IDEAL Pooled
TIMI 22
108.4 112.9 152 121.5 129.6 (3.32)
97.1 101 101 104 101.4 (2.6)
65.5 69.1 77 81 75.4 (1.93)

Cannon CP, et al. JACC 2006; 48: 438 - 445.



A mayor Intensidad del
Tratamiento: Mayor Beneficio

Events (% per annuim) RE (C1) per 1 mmolf L reduction in LDL-C Trend
test

Statin/more Controlfless

More vs less statin

=2 mmal/L FO4 (469 795 (5-2%)
=2 to =2.5 mmeolfL 1189 (4-2%) 1317 (4-8%)
=2.5 to =3-0 mmeol/L 1065 (4-5%) 1203 (5-0%)
=3 to =3-5 mmolfL 517 (4-5%) 633 (5-8%) 0-61 (0-46-0-81)
=3-5 mmol/L 303 (5-7%) 398 (7-8%) 0.64 (0-47-0.86)
Total 3837 (4-5%) 4416 (5-3%) 0.72 (0-66-0.78)
Statin wvs control
=2 mmal/L 206 (2.9%) 217 (3-2%) i 0.87 (0-60-1-28)

=2 to <2.5 mmol/L 339 (2-4%) 412 (2.9%) 077 (0.62-0.97)

=2.5to =3-0 mmol/L 801 (2-5%) 1022 (3-2%) 076 (0-67-0-86) x=0-80
=3 to =3-5 mmel/L 1490 (2-9%) 1821 (3-6%) OF7(071-0-84) (p=0-4)
=3.5 mmolf L 4205 (2.9%) 5338 (2-7%) 0.80 (0.77-0-84)

Total 7136 (2-8%) 8934 (3-6%) 079 (0 F77-0-81)

Al trials combined
=2 mmol/L Q10 (4-1%) 1012 {4-6%) i 078 (0-61-0.99)
=22 to =25 mmeoellL 1528 (3-6%) 1729 (4-2%) OF7 (0-67—-0-89)
=2.-5to =3-0 mmol/L 1866 (3.3%) 2225 (4-0%) 077 (070-0-85)
=3 to =35 mmol/L 2007 (3-2%) 2454 (4-0%) 076 (0F70-0-82)
=3-5 mmolfL 4508 (3.0%) 5736 (3-9%) 0.80 (0-76-0-83)
Total 10973 (2-2%) 13350 (4-0%) .78 (0-76-0-80)

—l— 9% or | |

—
a5 C| 045 075 1.3
$ ’ -

071 (0-52-0-98)
077 (0-64-0-94)
0.81 (0-67-0-97)

!

-l
-

Statin/ more better Control/less better

Figure 4: Effects on major vascular events per 1-0 mmol/L reduction in LDL cholesterol, by baseline LDL
cholesterol concentration on the less intensive or control regimen

Rate ratios (RRs) are plotted for each comparison of first event rates between treatment groups, and are weighted
per 1-0 mmaol/L LDL cholesterol (LD L-C) difference at 1year. Analyses were done with trial-specific and subgroup-
specific LDLweights for each baseline LDL cholesterol category. Missing data are not plotted. RRs are shown with
horizontal lines denoting 99% Cls orwith open diamonds showing 95% Cls.

Cholesterol Treatment Trialists (TTT) Colaboration. Lancet 2010:376:1670-81



Mortalidad por cada ¥ 40 mg C- LDL

Events (% per annum)

Statin/more

Control/less

RR (Cl) per 1 mmol/L reduction in LDL-C

Vascular causes of death

CHD
Other cardiac
All cardiac

Ischaemic stroke

Haemorrhagic stroke

Unknown stroke
Stroke
Other vascular

Any vascular

1887 (0-5%)
1446 (0-4%)
3333(0-9%)
153 (0-0%)
102 (0-0%)
228 (0-1%)
483 (0-1%)
404 (0-1%)

4220 (1-2%)

Mon-vascular causes of death

Cancer

Respiratory

Trauma

Other non-vascular
Any non-vascular

Unknown
Any death

—Jl— o9%or

1781 (0-5%)
224 (0-1%)
127 (0-0%)
811 (0-2%)

2943 (0-8%)

479 (0-1%)
7642 (2-1%)

2281 (0-6%)
1603 (0-4%)
3884 (1-1%)
139 (0-0%)
89 (0-0%)
273 (0-1%)
501 (0-1%)
409 (0-1%)

4794 (1-3%)

1798 (0-5%)
237 (0-1%)
127 (0-0%)
832 (0-2%)

2994 (0-8%)

539 (0-1%)
8327 (2-3%)

110%

0-80 (0-74-0-87)
0-89 (0-81-0-98)
0-84 (0-80-0-88)
1-04 (0-77-1-41)
112 (0-77-1-62)
0-85 (0-66-1-08)
0-96 (0-84-1-09)
0-98 (0-81-1-18)

0-86 (0-82-0-90)

0-99 (0-91-1-09)
0-88 (0-70-1-11)
0-98 (0-70-1-38)
0-96 (0-83-1-10)
0-97 (0-92-1-03)

0-87 (0-73-1-03)
0-90 (0-87-0-93)

0-5 075 1-25 1-5
<|> 95% CI < >

Statin/more better Control/less better

Cholesterol Treatment Trialists (TTT) Colaboration. Lancet 2010:376:1670-81
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Mayor beneficio con LDL muy bajo (<50)
Estudio JUPITER

Variable Primaria

-20 -
-24
-40 -

-60
-65

Reduccién Riesgo Relativo
(%)

-80

[1Global HELDL <50 WNLDL >50

-100-
Hsia J et al. 3 Am Coll Cardiol 2011:57:1666-75



Con C-HDL BAJO:
C-HDL y apo Al pierden su poder predictivo

3 Placebo
Bl Rosuvastatin 20 mg

P<0,0047 P<0,0012

P<0,97

P<0.,25

n
]
]
i
c
o
o
8
—
o
=%
o
L=
c
o
=
L=
c

01 ' Q2 ' Q3 ' Q4 01 ' Q2 ' Q3 ' Q4

Quartile of on-treatment HOL cholesterol concentration Quartile of on-treatment apolipoprotein AL concentration

Figure: Incidence rates per 100 person years of exposure forthe JUPITER primary endpoint according to on-treatment concentrations of HDL cholesterol (A)
and on-treatment concentrations of apolipoprotein A1 (B)

Ridker PM Lancet 2010:376:33-39



¢,Cual es la cifra normal del

Colesterol?

* En poblaciones occidentales los sujetos
con medias de colesterol TOTAL de 150
mg/dl tiene una mayor esperanza de vida

a largo plazo

e La menor mortalidad en MRFIF se asoci6
a varones con cifras de colesterol TOTAL

de 122 mg/d|

CT: ¢100-150 mg/dL?
LDL: /<70 mg/dL?




pero, C-LDL No es TODO el Colesterol

Aterogeno
'57 Very low-density lipoprotein
T @ — Origen hepatico
o — TG>>CE
ig — Transporta lipidos del higado a periferia
1 : : : :
g o Intermediate-density lipoprotein
) 2— @ — Deriva de la pérdida de TG en VLDL
8’; — También conocida como particulas intermedias
k ® T
= Vs
<= | @fl Low-density lipoprotein
@ Q b&j — Procede de la pérdida de TG por IDL
-GE,O — CE>>TG
2 Lipoproteina (a)
_8_ — Formada por la adicion de apo (a) a LDL
-l

— Muy aterdégena

High-density lipoprotein

— Reduce colesterol en los tejidos periféricos



Apo B predice mejor los Eventos
Vasculares que C-LDL

e Estudios Observacionales
— Quebec Cardiovascular Study
— LIPID (placebo)
— AMORIS

e Estudios de Intervencion
— AFCAPS/TexCAPS (lovastatina)
— LIPID (pravastatina)
— IDEAL (simvastatina, atorvastatina)
— TNT (atorvastatina)



Odds Ratios para CI:
Fenotipos de Lipidos y Lipoproteinas

Ajustados por edad, tabaco, alcohol, sexo , TA y farmacos

-

(0. 001) (0.005) (0 001)
| ’) 7
(o 01)
OR |
1.0 I
Normal A ~TG T TG J HDL
HiperapoB

Lamarche B et al, Am J Card 75:1189, 1995



RR de IAM vy Lipoproteinas:
Estudio INTERHEART

Apo Al: - 32%

Decile median overall (cases+controls)
Decile 2 3 4 6 7 3 ] 1
49 169

1.36

1.
1

1

G-

34

McQueen MJ. Lancet 2008;372:224-33



Lipidos, Apolipoproteinas y Riesgo CV:
The Emerging Risk Factors Collaboration

e 302,430 personas sin ECVD de 68 estudios
prospectivos prolongados

— Mayoria de Europa y Norte América

e 2.79 millones persona-anos de seguimiento
— 8857 IM no fatales
— 3928 Muertes por CI
— 2534 Ictus Isquéemicos
— 513 Ictus Hemorragicos
— 2536 Ictus no clasificados

ERF Collaboration, JAMA 302:1993, 2009



Riesgo de Cl basado en
Lipidos y Apolipoproteinas

Thos (n = 91,307)

W HOL-C
4 Apo Al

&n

=]
o
o
°
®
&
T

[}

£
o

-1.0 L8 06 -04 0.2 ] 0.2 0.4 0.6 0.8
Cintile Mean (SD Distance From Overall Mean)
Cluintile 1 2 3 4
Mean usual level, modL
Mon-HDL-C 125
Apo B 85
HOL-C ar
Apo Al 126

ERF Collaboration, JAMA 302:1993, 2009




Lp(a) y Riesgo Vascular

Endpoint No. of No. of No of RR (95% CI)
studies individuals cases

Non-fatal MI and coronary death 30 106645 1.13 (1.09, 1.18)

Coronary death?® 24 72683 1.14 (1.07, 1.22)

Non-fatal MI'* 26 102221 1.12 (1.07, 1.18)

Ischaemic stroke 13 69539 1.10 (1.02, 1.18)

1.01 (0.92,
1.06 (0.90,
1.01 (0.98,
1.00 (0.97,
1.03 (0.97,
1.01 (0.94,

1.00 (0.95,

1 1.2 1.4
Ek ratio per 3.5-fold higher Lp(a) level

(i.e. 1 5D) higher than usual lipoprotein(a) levels adjusted for
b total number coronary he: is outcomes because
RR, relative risk; Cl, confidence interval. Maodified from The

Nordestgaard BG el al Eur Heart J, 21 octubre 2010



No es lo mismo C-LDL que apo B

Normal
Cholesterol
Content

Y
-
»
LS
Y
*
5,

-

Lower
Cholesterol
Content

-~
-
-
-
-
-
-
-
-
A
.. e
.._.- ------

100 mg/dL

® Cholesterol
» Triglycerides

Cholestero

100 mg/dL

Balance

Clin Cardiol 1999;22: 1121-27



Metaanalisis del Valor Predictivo de:

LDL vs. C-No-HDL vs. Apo B

A LDL-C B Non-HDL-C C ApoB
Health Professionals (16} men i —— ——
Nurses' Health{11) WOomen ~il— —il— —i
MONICA/KORA(17) men Not reported —— ——
MONICA/KORA{17) Women : —i ——;
Health Professionals(18) men —— —— —E—
Casale Monferrato{19) pooled | —- —l—
Copenhagen Heart(13) men —— - —-
Copenhagen Heart(13) WOITEn —— —l—
Chin-Shan Cohort{20) pooled |—I— ——
Fram Offspring (10) WOMmen i
Fram Offspring (10) men —l—
AMORIS(21) poaled B
INTERHEART(22) pooled B
Women's Health({12) Women : 3
I515(23) Pooled
Owerall @
0.6 1 2 05 2 05 1

RRR 95% cl ApoB RRR (95% CIy

Sniderman AD. Circ Cardiovasc Qual Outcomes 2011;4:337-345




Utilidad comparada: C-LDL, C-No-HDL y apoB

LDL-C Non-HDL-C ApoB
Performance
Relevance to emerging population
Assesses resldual cardiometabolic risk
Off-treatment CVD risk prediction
Ondreatment CVD risk prediction
Subclinical CVD predictlon
Treatment reduces risk
Additional risk reclassification
Ease of use
Independent of prandial state
Independent of triglyceride level
Familiar conceptual framework
Welldefined treatment targets

Welldefined intervention effects

Can safely meet recommended goals

Practical limitations
Routine in-hospital testing
Additional direct cost

Delayed time-toresult

Ramjee V. JACC 2011;58:457-63



Consenso ADA y ACC para el Tratamiento de
la Dislipemia

OBJETIVOS Tx. C-LDL  C-no-HDL ApoB LDL-P

MUY ALTO RIESGO
. ECV conocida o <70 < 100 <80 <1000
. RCM +>1FRs CV

RIESGO ELEVADO

. No RCM o ECV
+>2 FRs CV < 100 <130 <90 <1300

. RCM sin otros
FRsSCV

Brunzell JD, Davidson M, Furberg CD et al. Diabetes Care 2008;31:811-822




ESC/EAS Guidelines for the management
of dyslipidaemias European Heart Journal (2011) 32, 1769-1818

Table 6 Recommendations for lipid analyses for Table 7 Recommendations for lipid analyses as
characterization of dyslipidaemias before treatment treatment target in the prevention of CVD

. Recommendations
Recommendations Class® Level®

LDL-C is recommended as
LDL-C is recommended to be used as the target for treatment.

primary lipid analysis.

15, 16,17

TC should be considered as
TG adds information to risk and is indicated treatment target if other
for diagnosis and choice of treatment. analyses are not available.

HDL-C is recommended to be analysed TG should be analysed during

before initiation of treatment. the treatment of
dyslipidaemias with high TG

Non-HDL-C should be recommended levels.
for further characterization of combined
hyperlipidaemias and dyslipidaemia in diabetes,

MNon-HDL-C should be

considered as a secondary
the MetS or CKD. target in combined

hyperlipidaemias, diabetes, the
Apo B should be recommended for further MetS or CKD.

characterization of combined hyperlipidaemias
and dyslipidaemia in diabetes, the MetS or Apo B should be considered
CKD. as a secondary treatment
target,

Lp(a) should be recommended in selected
cases at high risk and in subjects with a family
history of premature CVD,

HDL-C is not recommended
as a target for treatment.

The rati B/apo Al and
TC may be considered but is usually no:-rHaELoLfé?HODLE-l(p:oare :2{

not _er_mugh.for the c|_1a.rz.1crier|zatlor1 of recommended as targets for
dyslipidaemia before initiation of treatment. treatment.




Objetivos terapéuticos cLDL

Objetivo LDL

< 70 mg/dl yio

Pacientes con tcLDL > 50% cuando

riesgo “muy alto” no pueda alcanzarse el
objetivo

Pacientes con < 100 mg/dI

riesgo “alto”

Pacientes de riesgo
“moderado”

<115 mg/dl

EHJ 2011;32:1769-1818



Utilizacion de hipolipemiantes
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Pacientes en Objetivo de C-LDL

O Women ® Men
F = .0001
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Santos RD et al Am Heart J, 2009;158:860-6

Kotseva K et al. Lancet 2009;373:929-40



EZETIMIBA + SIMVA VERSUS MONOTERAPIA
VYVA Study. Ballantyne. AHJ 2005;149:464-473

Reduccion
cLDL: £ 20%
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Rosuvastatina 40 mg mas ezetimiba
10 mg demostro una reduccion del
C-LDL del 70%%6

20 T ns
o Lo 7 C-LDL 8,50  1O:570
C -
S g o , 50 n-23s |
S v " C-HDL
© 0 -10 -
U m
E> -20 A
c T
?8 e -30 - Rosuvastatina 40 mg
89 _40 - B Rosuvastatina 40 mg/ezetimiba 10 mg
Sq
0  -50 -
-60 7 -57,1%
-70

*p<0,05 frente a rosuvastatina — 6 9 8 %
|

Estudio en 469 pacientes >18 afos, con Hipercolesterolemia y EC o riesgo equivalente a EC

Ballantyne C et al. Am J Cardiol 2007;99(5):673-680



Los Objetivos Terapéuticos para
c-LDL son ALCANZABLES

Reduccién C-LDL <35% Estatinas, dosis
/ \ “usuales”

35 50%

0 \
Estatinas dosis Alta |

Estatinas d03|s Alta

Ezetlmlba
Estatinas dosns Bajas
Ezetemlba




Nuevas Perspectivas Terapéuticas

Oligonucleotidos antisentido: Mipomersen
Inhibicion MPT: Lomitapida
Inactivacion/disminucion PCSKO:

— Anticuerpos

— Antisentido
— Si RNAS

Tiromimeticos: Eprotirona

Inhibicion Sintesis Escualeno: Lapaquistat
(supendido. Tx hepatica)



Los Oligonucleotidos antisentido blogquean
la traslacion inhibiendo la sintesis de
proteina

Proteins
DNA gl 7| '

Translation

1iinieenn -
Pro-messenger g e
RNA e R

l = Mo protein
- A

LLLLLLLLL — Narmal

Messenger RNA Mo 1r'2l‘l:5|ﬁh-:=r'l

"
e ™

e With —= 1 1 viinn i

antisense

Antisense

Brautbar, A. & Ballantyne, C. M. 2011. Rev. Cardiol. doi:10.1038/nrcardio.2011.2 IEE;%@ CARDIOLOGY




Cambio en lipidos y apo B con Mipomersen en
distintos estudios

Mipomersen 200 mg per week

Lipid
parameter

Total cholesterol
<300 mg/dI%*
(n=28); trial
period 4 weeks

Concomitant
statin therapy®
(n=210); trial
period 13 weeks

Heterozygous
FH® (n=11);
trial period

6 weeks

Homozygous
FH® (n=234);
trial period
26 weeks

Mipomersaen 300 mg per week

Concomitant
statin therapy®*
(n=8); trial
period 5 weeks

Heterozygous
FH® (n=9); trial
period &6 weeks

Apo B
LDL-C
VLDL-C
Non-HDL-C
HDL-C
lotal
cholesterol

Triglycerides

Lp{a)

=50.2+17.3

-30.6+15.9

NR

NR

MR

MR

NR

=35.7+14.1

-35.8+16.4

-11.0+21.6

-28.5£17.5

=1.1+8.5

=21.8+12.9

-14.6

NR

=23+19

-21+23

-14+28

-21+19

=1+13

-165+15

-23

(—48 to 48)
-17+19

=26.8%
(-32.7 to -20.8)

-24. 7%
(-31.6 to -17.7)

-17.4%
(-37.5 10 -3.5)

-24.5%
(-31.2 to -17.8)

15.1%
(3.2 to 27.1)

=21.2%
(—27 .4 to -15.0)

=-17.4%
(-36.0 to -4.2)

-31.1%
(-39.1 to -23.1)

=54.4+19.2

-51.8+14.3

-27.41+87.5

-52.0£14.9

29+17.3

-3H.5+12.5

-40.5

NR

=33+22

-34+18

6161

-31+£20

611

=25+1/7

-22

(-62 to 137)
-24126

Abbraviations: Apo B, apolipoprotedn B: FH, familkal mypercholestarolamila; HOL-C, HOL chodestanol; LDL-C, LDL cholesterol; Lpa), lipoprotaln (@) NR, not
reported; VLDL-C, very-low-density llpoprotain cholesteral,

Brautbar, A. & Ballantyne, C. M. 2011 Nat. Rev. Cardiol. doi:10.1038/nrcardio.2011.2

nature
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Ensamblaje y Secrecion de VLDL y Quilomicrones

Liver cell

e
MTP

inhibitor

Endoplasmic reticulum

Intestinal cell

Endoplasmic reticulum

Brautbar, A. & Ballantyne, C. M. 2011 Rev. Cardiol. doi:10.1038/nrcardio.2011.2



Mecanismos de accion de PCSK9

LDL
particla

-

\ Endosome
N

LDLR

recycling

— |
| Lysosonal

ECTEle / degradation
PCSKY Sl

nature

Brautbar, A. & Ballantyne, C. M. 2011 Nat. Rev. Cardiol. doi:10.1038/nrcardio.2011.2 REVIEWS Rl e Kelc) §




Inhibidores PCSK9 en desarrollo

Company Name of agent Stage of Comments
development

Monoclonal antibodies

Merck®™ 1D05-1gG In development Rhesus monkeys; results
presented at the 2000 AHA
scientific sessions

SanofiAventis- REGNT27 Igi Phase | Phase | results published
Regeneron*™ online May 2010; LDL

decreased 680%
Pfizer-Rinat*®? RN316 lgG Phase | Clinical trial started
Amgent™ mAb1-lgG In development Cynomolgus monkeys
Antisense oligonucleotides
Santaris™ SPC5001 In development LNA class ASO

Alnylam®® ALN-PCS In development Liposomal formula,
Cynomolgus monkeys, PNAS
August 2008

BMS-IS|SiH.10 BEMS-844421 Phase |
Adnectin
BMS-Adnexus'™ BMS-962476 Preclinical

Abbreviations: ASQ, antisense oligonucieotide; LNA, locked nuclelc ackd; PNAS, Proceedings of the National
Academy of Sclences.

Brautbar, A. & Ballantyne, C. M. 2011 Nat. Rev. Cardiol. doi:10.1038/nrcardio.2011.2 nature
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Eprotiroma: Resultados

—O— Placebo Eprotirome, 25 ug  —@— Eprotirome, 50 g ~ Eprotirome, 100 ug

A LDL Cholesterol B Apolipoprotein B

g
.
a
£
K
w
]
o
E
o
&=
@
b
£
o]
=
[¥]

Change from Baseline

C Triglycerides

‘.D—‘ {;

0e

Change from Baseline (%)
Change from Baseline (%)

Ladenson PW. NEJM 210:362:906-916



Conclusion: ¢C-LDL vs. C-HDL?

A DIA de HOY:

C-LDL
iMejor C-No-HDL o apo B!

O debiera ser:

capoB + apo A,?
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