wlr‘gﬁis 2010

Doenca aterosclerética
Alvos terapéuticos

Joao Morais




Placa de ateroma
0 centro das atencdes na doenca

aterosclerodtica




Aterosclerose
doenca difusa com manifestacoes focais

Coronaria direita Cardétida interna lliaca comum



Aterosclerose
doenca plurivascular

~ 1/4 of the 40,258 patients with CAD also have atherothrombotic
disease in other arterial territories
(%s are of total population)

Multiple risk
factors only
population
Patients with
CAD = 59.3% of
the REACH
Registry

population

Experiéncia REACH CAD=coronary artery disease
PAD=peripheral arterial disease

CVD=cerebrovascular disease

1. Bhatt DL et al, on behalf of the REACH Registry Investigators. March 2007
JAMA 2006;295(2):180-189.




Aterosclerose
doenca evolutiva com formas subclinicas

Complexo
média/intima carotideo

—————————— 2002Apr16 O07:05




Aterosclerose
doenca evolutiva com formas subclinicas

Complexo
. média/intima carotideo
Risk of Ml and stroke
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FIGURE 3. Unadjusted cumulative event-free rates for the combined endpoint of myocardial infarction or siroke, according to quintile
of combined infima-medial thickness. (Adapted from N Engl J Med.”)



Aterosclerose
doenca evolutiva com formas subclinicas

Carga de calcio




Cumulative Survival

Aterosclerose
doenca evolutiva com formas subclinicas

Carga de calcio

Shaw LJ et al., Radiology 2003; 228: 826-33
Risk of total mortality in 10377
asymptomatic individuals
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Varios componentes de uma doenca
complexa

migration ’ Adherence and

T-cell

Foam-cell D
activation

formation

aggregation of
platelets

VSMC, vascular smooth muscle cell migration.



Varios componentes de uma doenca
complexa

- Adherence and
Foam-cell aggregation of

activation

formation platelets

Lipidos Inflamacao Trombose



Colesterol-LDL o alvo preferencial para a terapéutica

1. Beneficios inequivocos nareducédo de eventos



1. Beneficios inequivocos nareducédo de eventos
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Lancet 2005;366:1267
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Colesterol-LDL o alvo preferencial para a terapéutica

2. Consisténcia nas varias areas da doenca vascular



PROVE IT
- All-Cause Death, Non-Fatal M, or
" Urgent Revascularization

Pravastatin 40mg

Atorvastatin 80mg
12.9%

25% RR
P =0.0004

| | | I I |
12 15 18 21 24 27
Months of Follow-up

Apo6s sindrome coronaria aguda

SPARCL: High-dose statin treatment reduces
fatal/nonfatal stroke

Primary outcome

Placebo

16 A7 | NNT=46

_] patients
for 5 years

16% RRR*
HR 0.84 (0.71-0.99)
P =0.03

Fatal/
nonfatal
stroke
(%)

Atorvastatin

1 2 3 4 5
Time since randomization (years)

*Adjusted SPARCL Investigators. N Engl J Med. 2006;355:549-59.

di_{I

Cumulative incidence of major

Primary Efficacy Outcome Measure:
Major Cardiovascular Events*

HR = 0.78 (95% CI 0.69, 0.89)
P<0.001
Relative risk
reduction
=22%

—— Atorvastatin 10 mg
——— Atorvastatin 80 mg

cardiovascular events

Time (years)

*CHD death, nonfatal non—procedure-related M|, resuscitated cardiac arrest, fatal or nonfatal stroke

LaRosa JC, et al. & Eng/ J Med. 2005;352

CARDS: Effect of Atorvastatin on the Primary
Endpoint: Major CV Events Including Stroke

Relative Risk Reduction 37% (95% CI, 17-52)
P =0.001

-
8]

Placebo
127 events

-
o

wn

Atorvastatin
83 events

o
o

4 475

Cumulative Hazard, (%)

Years
1022
1074

651
694

305
328

Placebo 1410 1351 1306
Atorvastatin 1428 1392 1361

Colhoun HM et al. Lancet 2004;364:685-696.
Reprinted with permission from Elsevier.




Colesterol-LDL o alvo preferencial para a terapéutica

3. Consisténcia nos diferentes subgrupos testados



3. Consisténcia nos diferentes subgrupos
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Colesterol-LDL o alvo preferencial para a terapéutica

4. Eficacia sobre a progresséao da placa de ateroma



4. Eficacia sobre a progresséo da placa de ateroma

Ultrasonografia
intra-coronaria
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REVERSAL®

ASTEROID

Rosuvastatina Atorvastatina
promove a interrompe a
regressao da progressao da
slaca slaca




Colesterol-LDL o alvo preferencial para a terapéutica

5. Eficacia sobre formas subclinicas da d. aterosclerdtica



4. Eficacia sobre formas subclinicas da d. aterosclerética

Ultrasonografia
carotidea

Complexo
Media-intima

— METEOR — —————




Colesterol-LDL o alvo preferencial para a terapéutica

6. Permite objectivos individualizados de acordo com 0 risco



6. Permite objectivos individualizados de acordo com o risco

ﬁgggengéo Fase subclinica Alto
Egiméria e Prev.

Estratégia de acordo com a fase evolutiva da doenca




Colesterol-LDL o alvo preferencial para a terapéutica

7. Eficaz mesmo em prevencao primaria



JUP|TER Ridker et al NEJM 2008 _

Primary Trial Endpoint . MI, Stroke, UA/Revascularization, CV Death JUPITER
HR 0.56, 95% Cl 0.46-0.69 Placebo 251 / 8901
8- P < 0.00001

- 44 %

Cumulative Incidence
0.04
\

Rosuvastatin 142 / 8901

\ \ \ \
0 1 2 3 4

0.00

Number at Risk Follow-up (years)

Rosuvastatin 8,901 8,631 8,412 6,540 3,893 1,958 1,353 983 544 157
Placebo 8,901 8,621 8,353 6,508 3,872 1,963 1,333 955 534 174



Colesterol-LDL o alvo preferencial para a terapéutica
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Beneficios inequivocos nareducao de eventos
Consisténcia nas varias areas da doenca vascular
Consisténcia nos diferentes subgrupos testados

Eficacia sobre a progressao da placa de ateroma

Eficacia sobre formas subclinicas da d. aterosclerotica
Permite objectivos individualizados de acordo com o risco

Eficaz mesmo em prevencao primaria



Colesterol-LDL o alvo preferencial para a terapéutica

As estatinas sao a forma mais eficaz de
tratamento da doenca aterosclerotica,
Influenciando o seu curso de forma
determinante



Relative Risk Reduction
in Major Coronary Events, %

Colesterol-LDL o alvo preferencial para a terapéutica
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Relative Risk Reduction

Colesterol-LDL o alvo preferencial para a terapéutica
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INFLAMACAO

Monocyte

O T ./‘\ o

0 0% [ \ e ) T. )

oo% 0p VLA-44 o Tcell o o

0.0 o LDL / 2 PP &
0900, (2) Adhesion —

Valor preditivo dos marcadores de inflamacgéo
(LDL <130 mg/dl)

Ridker et al. N Engl J Med 2000:342:836-843

\\ ®@g @ Differentiation

Rt .

hs-CRP

SAA

IL-6

sICAM-1

3
ammatory marker

“INVESTIGAGAO e PRATICA CLINICA:
O QUE AINDA AS SEPARA”



PCR no contexto de SCA (PROVE-IT)

10 LDL = 70 mg/dL, CRP = 2 mg/dL

LDL < 70 mg/dL, CRP = 2 mg/dL

LDL < 70 mg/dL, CRP < 2 mg/dL
LDL < 70 mg/dL, CRP < 1 mg/dL

Impacte de PCR T em
doentes com LDL normal

T 1 T T T T
0.0 0.5 1.0 1.5 2.0 2.5
Follow-Up (Years)

Recurrent Ml or Coronary Death

O efeito sinérgico de

PCR | e LDL ]




O que sabemos sobre inflamacao

A doenca aterosclerotica pode ser considerada
como uma doenca inflamatoria, local e
sistémica
A inflamacao precede as manifestacoes
clinicas em mais de dez anos

A deteccao precoce de inflamacao sugere




A inflamacao como alvo terapéutico a par do c-
LDL

8 weeks (10 mg) 16 weeks (20 mg)
LDL-C CRP LDL-C CRP

-39,8

Change from baseline %
S

_50 _

.60 - L3 B Rosuvastatin
57,4

70 - * M Atorvastatin

ANDROMEDA Study

Betteridge J et al. Presented at EAS, 17-20 April 2004, Seville, Spain



A inflamacao como alvo terapéutico
para além do c-LDL

JUPITER

Rosuvastatin in the Primary Prevention of Cardiovascular Disease
Among Patients With Low Levels of Low-Density Lipoprotein
Cholesterol and Elevated High-Sensitivity C-Reactive Protein
Rationale and Design of the JUPITER Trial*

Paul M Ridker, MD. MPH: on behalf of the TUPITER. Study Group

MI

Rosuvastatin (N =7500)

No History of CAD » Stroke
Men >55, Women > 65 Unstable
LDL-C <130 mg/dL Placebo (N =7500) Angina
hsCRP >2 mgiL 4 week Run-in > CVD Death

CABG/PTCA

Spresning Randormization Bi-Annual Follow-Up End of Study
Wisil Wis Wisil isits Wisil
1 {1 {1— a

! ! r
Estudo interrompido prematuramente

por eficacia da rosuvastatina

Ridker et al, Circulation 2003;108:2292-2297.



JUPITER Ridker et al NEJM 2008 :

Baseline Blood Levels (median, interquartile range) JUFIIE:
Rosuvastatin Placebo
(N = 8901) (n = 8901)
hsCRP, mg/L 42 (2.8-7.1) 43 (2.8-7.2)
LDL, mg/dL (94 - 119) (94 - 119)
HDL, mg/dL (40 — 60) (40 — 60)
Triglycerides, mg/L 118 (85-169) 118 (86 - 169)
Total Cholesterol, mg/dL 186 (168 - 200) 185 (169 - 199)
Glucose, mg/dL 94 (87 -102) 94  (88-102)
HbAlc, % 5.7 (5.4-5.9) 57 (5.5-5.9)

All values are median (interquartile range). [ Mean LDL = 104 mg/dL ]



JUP|TER Ridker et al NEJM 2008 _

Primary Trial Endpoint . MI, Stroke, UA/Revascularization, CV Death JUPITER
HR 0.56, 95% Cl 0.46-0.69 Placebo 251 / 8901
8- P < 0.00001

- 44 %

Cumulative Incidence
0.04
\

Rosuvastatin 142 / 8901

\ \ \ \
0 1 2 3 4

0.00

Number at Risk Follow-up (years)

Rosuvastatin 8,901 8,631 8,412 6,540 3,893 1,958 1,353 983 544 157
Placebo 8,901 8,621 8,353 6,508 3,872 1,963 1,333 955 534 174



JUPITER
Individual Components of the Primary Endpoint

Ridker et al NEJM 2008

|

JUPITER

Endpoint Rosuvastatin  Placebo

95%CI

P

Primary Endpoint*

Non-fatal Ml
Any Ml

Non-fatal Stroke
Any Stroke

Revascularization
or Unstable Angina

MI, Stroke, CV Death

0.46-0.69

0.22-0.58
0.30-0.70

0.33-0.80

0.34-0.79

0.40-0.70

0.40-0.69

<0.00001

<0.00001
<0.0002

0.003
0.002

<0.00001

<0.00001

*Nonfatal Ml, nonfatal stroke, revascularization, unstable angina, CV death



JUPITER
LDL reduction, hsCRP reduction, or both?

T —

JUPITER

Placebo
LDL Achieved > 70 mg/dL
LDL Achieved <70 mg/dL

Placebo
LDL Reduction <50 %
LDL Reduction >50 %

Placebo
hsCRP Achieved > 2 mg/L
hsCRP Achieved < 2 mg/L

Placebo
hsCRP Reduction < 50 %
hsCRP Reduction > 50 %

N

7832
2110
5606

7832
4181
3535

7832
4305
3411

7832
4143
3573

Rate

1.11
0.91
0.51

1.11
0.74
0.47

1.11
0.77
0.42

1.11
0.70
0.51

]

]

_E_
_E_

0.25 0.5 1.0

Rosuvastatin Rosuvastatin
Better Worse

P <0.001

P <0.001

P <0.001

P <0.001

2.0



JUPITER

Dual Target Analysis: LDLC<70 mg/dL, hsCRP<2 mg/L [k

(e}
O_-
o

0.06
L

Cumulative Incidence
0.04
[

0.02
1

0.00

T T T T T T T
0 1 2 3 4

Number at Risk Follow-up (years)

Rosuvastatin 7,716 7,699 7,678 6,040 3,608 1,812 1,254 913 508 145

Placebo 7,832 7,806 7,777 6,114 3,656 1,863 1,263 905 507 168

Placebo
HR 1.0 (referent)

LDL > 70 mg/dL
and/or
hsCRP > 2 mg/L
HR 0.64 (0.49-0.84)

LDL < 70 mg/dL
and
hsCRP <2 mg/L
HR 0.35 (0.23-0.54)

P <0.0001




Clinical Relevance of Achieving LDL-C <70 mg/dL and hsCRP <2 mg/L
Following Initiation of Statin Therapy

LDL>70, hsCRP>2 LDL<70, hsCRP>2 LDL>70, hsCRP<2

Recurrent Myocardial Infarction or Death

(percent)

o
—i

180 360 540 720 900
Follow-up (days)

PROVE IT = TIMI 22
NEJM 2005;352:20-28.

10

10 20 30 40 600
Follow-up (days)

Ato Z
Circulation 2006;114:281-8
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JUPITER

JUPITER - algumas implicacoes

1. A eficacia das estatinas (rosuvastatina) em
prevencao primaria, apés JUPITER, fica

F.D.A.

Aprovou a rosuvastatina como 1° farmaco

com eficacia no contexto da doenca
aterosclerdtica, tendo a inflamacao como
alvo terapéutico

exploradas.



Para além do col-LDL

HDL

um velho problema a
aguardar novas solucoes



Low HDL-C Levels
Substantially Increase CHD Risk at all LDL-C Levels

Framingham Study

3,0

2,0
Risk of CHD

after 4 Years*
1,0

0,0
100 160 220

LDL-C (mg/dL)

*Risk of coronary heart disease (CHD) over 4 years of follow-up for men ages 50 to 70
Adapted from Castelli WP. Can J Cardiol 1988;4 Suppl A:5Ax10A.



HDL-C: Inverse Correlation With CHD Risk

Prospective Cardiovascular Muinster (PROCAM) Study

120 - 110
o 100 -
o
S
Lg) 80_
o g
o > 60 A
C ©
c
S T 40 - 30
= 21
20 -

<0.9 mmol/L 0.9-1.4 mmol/L >1.4 mmol/L
HDL-C
HDL-C=high-density lipoprotein cholesterol; CHD=coronary heart disease

Adapted from Assmann G et al. In: Lipid Metabolism Disorders and Coronary Heart Disease: Primary Prevention, Diagnosis and Therapy
Guidelines for General Practice. 2nd ed. Munich: MMV Medizin Verlag; 1993:19-67. Permission pending.



“Lipid Triad” Increases Coronary Risk vs
Elevated LDL-C Only

Scandinavian Simvastatin Survival Study (4S) Placebo Arm —
Subgroup Analysis

40 m Elevated LDL-C only

35.9 Elevated LDL-C + lowest HDL-C
35 7 quartile/nighest triglyceride quartile
< 30 (lipid triad)
g 25
@
X 20
T 15 12.2
>
W10
)
0
n=284 n=237 n=284 n=237
Major Coronary Events Coronary Mortality

LDL-C=low-density lipoprotein cholesterol; HDL-C=high-density lipoprotein cholesterol
Adapted from Ballantyne CM et al. Circulation. 2001;104:3046—-3051.



Multiple Biological Actions of HDL-C as a Potential
Basis for Antiatherosclerotic Activity

Antioxidant

Antithrombotic
* Antiplatelet
* Protein C

activation

Enhanced RCT

Antiatherothrombotic
effect

HDL-C=high-density lipoprotein cholesterol; RCT=reverse cholesterol transport
Adapted from Shah PK et al. Circulation. 2001;104:2376—2383.

Antiinflammatory

Profibrinolytic




HDL como novo alvo terapéutico

Como intervir ?



Nonpharmacologic Therapies to Raise HDL-C

Therapeutic Increase in
Intervention HDL-C Levels (%) Mechanism of Action

5-10 T Pre-B-HDL

Aerobic T Reverse cholesterol transport

exercise
T LPL and atheroprotective subpopulations

Tobacco 5-10 T LCAT and reverse cholesterol transport
cessation ! CETP

0.009 mmol/L T LCAT
for each kilogram

: T Reverse cholesterol transport
of weight lost

TLPL

5-15 T ABCA1
T apo A-1 and paraoxonase
I CETP

Dietary factors Improves LDL-C: HDL-C ratio and
(n-3 PUFA, n-6 T atheroprotective subpopulations
PUFA, MUFA)

Weight loss

Alcohol
consumption

HDL-C=high-density lipoprotein cholesterol; LPL=lipoprotein lipase; LCAT=lecithin-cholesterol acyltransferase;
CETP=cholesteryl ester transfer protein; ABCAl=adenosine triphoshate-binding cassette transporter Al

apo A-1=apolipoprotein A-1; PUFA=polyunsaturated fatty acid; MUFA=monounsaturated fatty acid

Reprinted with permission from Singh IM et al. JAMA. 2007;298:786—798.




Torcetrapib: Pharmacodynamic
Effect on HDL-C in Phase 1

Phase I Summary of Lipid and Lipoprotein Changes

100- 91 B 70
i . _ -60
80 / Base HDL-C 73
n ./ -\ !
o 6071 wmo, HpL-C 62
c
_&U 40 Bl % Apo Al ,
O ® 20 24
o
S 20+ 16 11 12
O'—_ |
-3 =2
_20 | 1 | | | 0
PBO 10 30 60 120 240 (bid)
Daily Dose

Changes are following 2 weeks of treatment; n=6 per active dose group; n=9 placebo (PBO)
Created from Clark RW et al. Arterioscler Thromb Vasc Biol 2004;
24:4903497.

Base HDL-C (mg/dL)



Torcetrapib (Study A3071007) Consistent
HDL-C Raising by Gender and Baseline HDL-C

Mean % Change: 58% 55% 459% 42%

Torcetrapib 120 mg qd

1:8_ Male Female

120+

110+

100-

HDL-C 2
(mg/dL)  80j
70+

60

50

40-

30+

20

Week: O

Baseline HDL-C: Low High Low High
Created from Bamberger MJ et al. Circulation 2005;112:11-179.




e NEW ENGLAN D
JOURNAL of MEDICINE

A Death from Any Cause

100 —_— Atorvastatin anlby
E . 997 gy T
= R Torcetrapib plus atorvastatin
2E 97
tE ¥ ELE
2d ]
= &
(% 0 |

I I I I I I I 1
0 20 180 270 380 450 540 830 F7I0  B10

Days after Randomization

Mo. at Risk

Atorvastatin only

Torcetrapib plus
atorvastatin

7534 F530 7521 7509 7487 5833 4043 2078 956 109
7533 7526 7511 7494 7464 5327 4049 2069 943 114

B Major Cardiovascular Events

100+
E i
2 _ e
EH %6 Atorvastatin only
2E 94
g 4
_E & ;g_ Torcetrapib plus atorvastatin
£ %y
0 I I I I I I I I 1
0 20 180 270 380 450 540 830 F7I0  B10
Days after Randomization
Mo. at Risk

7534 7479 7406 7340 7255 5Se27 3572 1%eS  BRE 103
7533 7434 7345 7267 TI7T 5567 3838 1953 B33 107

Atorvastatin only
Torcetrapib plus
atorvastatin

Wy VOL. 357 NO. 21

T HDL - 72%
T mortalidade — 58%

T eventos CV — 25%




ER Niacin for Treatment of Dyslipidemia

12 weeks 96 weeks

40 - (N=96) (N=225) e
ELDL-C
30 - n=31 28 mHDL-C
N n=35 23
5 | 17
g 20
o 10 -
M
E 0-
2
LL
5 -10 - -6
S
8 -20 -15
O 21 -20
=l 28 28
-40 -
1000 mg/d 2000 mg/d <3000 mg/d

All, significant change from baseline, P<0.001
ER=extended release; TG=triglycerides; LDL-C=low-density lipoprotein cholesterol; HDL-C=high-density lipoprotein cholesterol
Morgan JM et al. Am J Cardiol. 1998;82(12A):29U-34U; Capuzzi DM et al. Am J Cardiol. 1998;82(12A):74U-81U. 52



Most Patients on ER Niacin Therapy
Do Not Reach a 2-g Dose

100

[] > 1500 mg
S I 1001-1500 mg
= W 751-1000 mg
8 l 501-750 mg
[1<500 mg
/i NS EIEE BEE == ==
0 . . | .

4 weeks 8 weeks 12weeks 24 weeks 1year
N=14,386 n=6349 n=5277 n=5402 n=2104

Retrospective cohort study using administrative claims data from 2000 to 2003 Ingenix Lab/Rx Database™.
Kamal-Bahl S, Burke T, Watson D et al. Dosage and titration patterns of extended release niacin in clinical practice. Abstract presented
at the 7th American Heart Association Scientific Forum on Quality of Care and Outcomes Research in Cardiovascular Disease and

Stroke; May 2006; Washington, DC, USA.
53



Proof of Concept in Humans: Laropiprant Reduces
Niacin-Induced Vasodilation

As seen with laser Doppler perfusion imaging
Placebo with IR niacin 500 mg

(n=11)
° Laropiprant 100 mg with IR niacin 500 mg
(n=11)
400 ° Laropiprant 100 mg 60 minutes
CICJ prior to IR niacin 500 mg (n = 12)
; |
2 300 -
= |
: |
L 200
o | Laropripant
: —+
8 100 - 4 recupera
@) z -
< acido
1

o

0 5 10 15 20 25 30 35 40 45 nicotinico

Time, minutes post-niacin dose

Adapted from Cheng K et al. Proc Natl Acad Sci U S A. 2006;103:6682—6687.

54



Eficacia relativas das estatinas sobre ¢c-HDL

% change from baseline

m Rosuvstatin g Atorvastatin@g Pravastating Simvastatin

9.59.6
7.7

6
4 _
2
o

O
W © N
| | |

1
5.7 5.6 6.0 5.2
4.84.4 4.5 A= I
3.2
“ a - '
[ i [ | [ m| [ [ T [ [ [ [ [

6.8

10 20 40 10 20 40 80 10 20 40 10 20 40 80

Treatment, mg daily

£ = .002 Rosuwvastatin 10 mg vs Pravastatin 10 mg.
P < 002 Rosuwvastatin 20 mg wvs Atorvastatin 20 mg, 40 mg, 80 mg; Pravastatin 20 mg, 40 mg;
Simwvastatin 40 mg.

P = .002 Rosuwvastatin 40 mg wvs Atorvastatin 40 mg, 80 mg; Pravastatin 40 mg; Simwvastatin 40 mg.

Data presented as least squares means * standard errors.




Para uma estratégia global de prevencéao

c-LDL c-HDL Inflamacao

Estatinas

terapéutica de “largo espectro” no
dominio da prevencao

Quanto mais Quanto Normalizacao
baixo mais alto é 0 objectivo
melhor melhor ?7?



