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Quanto Mais Alto o Nivel do Colesterol
Maior a Taxa de Mortalidade




Relacao entre Dislipidemia e o risco de Eventos Cardiovasculares
(INTERHEART e INTERSTROKE)
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Reducao de Mortalidade em pacientes com DAC
Scandinavian Simvastatin Survival Study (4S)

Mortalidade coronaria reduzida em 42%

*Mortalidade total reduzida em 30% (1C=0.58-0.85 p=0.0003)

n=4.444 pacts
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A Importancia do LDL-Colesterol

Metanalise dos Trialistas

Efficacy and safety of more intensive lowering of LDL
cholesterol: a meta-analysis of data from 170 000 participants
in 26 randomised trials

Cholesterol Treatment Trialists” (CTT) Collaboration™

Summary
Background Lowering of LDL cholesterol with standard statin regimens reduces the risk of occlusive vascular events
in a wide range of individuals. We aimed to assess the safety and efficacy of more intensive lowering of LDL cholesterol

with statin therapy.

Methods We undertook meta-analyses of individual participant data from randomised trials involving at least
1000 participants and at least 2 years' treatment duration of more versus less intensive statin regimens (five trials;
39 612 individuals; median follow-up 5-1 years) and of statin versus control (21 trials; 129526 individuals; median
follow-up 4-8 years). For each type of trial, we calculated not only the average risk reduction, but also the average risk
reduction per 1-0 mmol/L LDL cholesterol reduction at 1 year after randomisation.




LDL-C Events (% per annum) Umweighted RR (CI) RR (C1) per 1 mmolfL reduction in LDL-C
reduction
{mmol /L)
Statinfmore Controlfless
More vs less statin i i
PROVE-IT 065 406 (11.3%) 458 (13-1%) — a1 —%-——
THT 062 889 (40%) 1164 (5-4%) B : i
IDEAL 055 938 (5-2%) 1106 (6-3%) — Trend: =124 —_— Trend: =37
SEARCH 039 B (E6%) 1406 (3-8%) - (p=0-0004) - (p=005)
AtoZ 030 257 (7-2%) 282 (8-1%) — e < |
Subtotal (5trials)  0.51 3837719829 4416719783 <J> 0-85 (0-82-0-89) <]> 072 (0-66-0-78)
(4-5%) (5-3%) p<0-0001 5 p<0-0001
Statin vs control , i
5555 177 G55 {5-4%) 796 (8:2%) —,—
HPS 129 1511(31%) 2043 (43%) B #
ALLIANCE 116 254 (5-4%) 103 (6-4%) — e —
CARDS 114 81(15%) 123(24%) 40— a1 < .-
JUPITER 1.09 105 {0-5%) 194(10%) fm—o | P E—
ASCOT-LLA 107 217 (1.3%) 307 (1.9%) —a— ———
Post-CABG 1.07 70(3.0%) 100 (3-8%) .l .
WOSCOPS 107 232(15%) 318 (2:1%) SR — R e
PROSPER 1.04 431(4-9%) 495 (5-6%) — = —
CARE 1.03 433 (4-8%) 553 (6-3%) —a— Trend: y'~32-3 _d._ Trend: =06
LIPID 1.03 036 (4.1%) 1153 (5.2%) —.— {p=<0.0001) —m— (p=0-4)
ASPEN 0.99 114 (2.7%) 136 (33%) ; :
AURORA 0.99 362 (81%) 368(8:3%) —————— — m
AFCAPS/TexCAPS 0.94 143 (0-89%) 201 (1.2%) — - -
LIPS 0.92 164 (6-9%) 195 (9-0%) S S =_n
GISSI-HF 092 172 (2-2%) 174 (2.2%) | :
ap 089 144(90%  162(101%) —
ALERT 0.84 135 (2.7%) 140 (27%) : i
MEGA 067 102 (0-5%) 140 (0-7%) - < |
ALLHAT-LIT 054 758 (33%) 812(3.5%) D — —
GISSI-P 035 208 (5-4%) 231(6-1%) — <+ !
Subtotal (21trials)  1.07 7136/64744 893464782 <1> 0.78 (0.76-0-81) 079 (0-77-0-81)
(2-8%) (3-6%) p<0-0001 . p<0-0001
Overall (26 trials) 10073/84573  13350/84565 <I> 078 (076-0-80)
(3-2%) (4-0%) p<0-0001
Heterogeneity between statin vs control and more vs less:
- before taking account of LDL differences: y'=10-7 (p=0.001)
- after taking account of LDL differences: =45 (p=0-03)
- ogwor cuuls. n-l?s 1 1.I25 1!5 nl-s. 'I}-I?E. 1 1-|25 1!5
<[> esxa « > < >
Statin/more better Controlfless better Statin/more better Control/less better




Estatinas Pos-SCA (Prove IT)
Risco Residual Elevado

—

80 mg of atorvastatin

Event (%)

HR: 0.84
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9 12 15 18 21 24 27 30
Months of Follow-up

Mo. at Risk
Pravastatin 2063 1688 1536 1423 310
Atorvastatin 2099 1736 1591 1485 842

Figure 2. Kaplan—Meier Estimates of the Incidence of the Primary End Point
of Death from Any Cause or a Major Cardiovascular Event.

Intensive lipid lowering with the 80-mg dose of atorvastatin, as compared
with moderate lipid lowering with the 40-mg dose of pravastatin, reduced
the hazard ratio for death or a major cardiovascular event by 16 percent.




Estudos Prospectivos com Estatinas
Risco Residual Elevado

B control OStatin
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Risco residual elevado
Necessidade de novas terapias

A despeito da redugao significativa da tx de eventos com Estatinas (30-40%), o risco residual permanece
CIEAVETe [o

Numero marcante de pacientes com hipercolesterolemia nao alcanga niveis adequados de colesterol com
Estatinas.

Estima-se que na Europa e Canada 50% dos pacientes com hipercolesterolemia nao estao com LDL-C dentro
das “metas”.

Dose inadequada Ma adesao Resisténcia as Estatinas Eventos adversos




Qual o real papel do ezetimibe?

Dual Inhibition: TPACE
Ezetimibe and Statin

Statin ~ Synthesis of Cholesterol l

|
Bile ’ 4 : -—lLDL-C
Cholesterol | absorption l

S

Intestine Ezetimibe

Dietary _
cholesterol Excretion

Seletivamente, reducdo a absorcao de colesterol na luz intestinal-Inibe a enzima NPC1L1>
Reduz a oferta de colesterol no figado

Aumenta a expressao de LDL-R na superficie dos hepatocitos >
Reduz colesterol sérico em 18-20%




the NEW ENGLAN D
JOURNAL of MEDICINE

Patients stabilized post ACS < 10 days: *3 2

LDL-C 50-125*mg/dL (or 50—100**mg/dL if prior lipid-lowering Rx) *2.6mm

N=18,144 Standard Medical & Interventional Therapy

Il , !
Uptitrated to o . i
Suckdu Bl Ezetimibel/ Simvastatin
Ton if LDL-C > 79 A.D,,
(adapted per 10 4 40 mg

¢ FDA label 2011) il

Follow-up Visit Day 30, every 4 months 00% power fo defect

l ~9% difference

Duration: Minimum 2 Y2-year follow-up (at least 5250 events)

1
Primary Endpoint: CV death, MI, hospital admission for UA,

coronary revascularization (2 30 days after randomization), or stroke

Cannon CP AHJ 2008;156:826-32; Califf RM NEJM 2009;361:712-7; Blazing MA AHJ 2014;168:205-12



Alteracoes do LDL-C e Lipides

1 Yr Mean LDL-C HDL hsCRP
Simva 69.9 48.1 3.8
EZ/Simva 93.2 48.7 3.3
A'in mg/dL -16.7 +0.6 -0.5
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Median Time avg
69.5 vs. 53.7 mg/dL
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8 12 16 24 36 48 60 72 84 96
Time since randomization (months)

Number at nisk:
EZ/Simva 8990 8889 8230 7701 7264 6864 6583 6256 5734 5354 4508 3484 2608 1078

Simva 9009 8921 8306 7843 7289 6939 6607 6192




IMPROVE IT
Desfecho Primario

Cardiovascular death, MI, documented unstable angina requiring
rehospitalization, coronary revascularization (230 days), or stroke

U HR 0.936 CI (0.887, 0.988)

p=0.016
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EZ/Simva — 32.7%
2572 events

<)
>
(1))
[
@
(oo 20 -
i
c
Q
-
1]

—
o
1

2 3 2 5 7
Time since randomization (years) 7-year event rates




Simvastatin Simvastatin—
Monotherapy Ezetimibe Hazard Ratio
Outcome (N =9077) (N=29067) (95% CI) P Value

no. of patients (36)

Primary end point: death from cardiovascular causes, major corenary 2742 (34.7) 2572 (32.7) 0.936 0.016
event, or nonfatal stroke (0.83-0.99)
Secondary end points
Death from any cause, major coronary event, or nonfatal stroke 3246 (40.3) 3089 (38.7) 0.95 0.03
{0.90-1.0)
Death from coronary heart disease, nonfatal M1, urgent coronary 1448 (18.9) 1322 (17.5) 0.91 0.02
revascularization =30 days (0.85-0.98)
Death from cardiovascular causes, nonfatal MI, hospitalization 2869 (36.2) 2716 (34.5) 0.95 0.04
for unstable angina, all revascularization =30 days, nonfatal (0.50-1.0)
stroke
Tertiary end points{
Death from any cause 1231 {15.3) 1215 (15.4) 0.99 078
{0.91-1.07)
Death from cardiovascular causes 538 (6.3) 537 (6.9) 1.00 1.00
{0.89-1.13)
Death from coronary heart disease 451 (5.8) 440 (5.7) 0.96 0.50
(0841 00}
Any M1 1118 (14.8) 977 (13.1) 0.87 0.002
(0.830-0.93)
MNonfatal MI 1083 (14.4) 945 (12.8) 0.87 0.002
{0.80-0.95)
Fatal MI 49 (0.7) 41 (0.5) 0.84 0.41
{0.55-1.27)
Any stroke 345 (4.8) 296 (4.2) 0.36 0.05
(0.73-1.00)
Ischemic stroke 297 (4.1) 236 (3.4) 0.79 0.008
(0.67-0.94)
Hemorrhagic stroke 43 (0.6) 59 (0.8) 1.3 0.11
{0.93-2.04)
Coronary revascularization =30 days after randomization 1793 (23.4) 1650 (21.8) 0.95 0.11
{0.85-1.01)
Urgent coronary revascularization =30 days after randomization 626 (3.6) 510 (7.0) 0.31 0.001
{0.72-0.91)
Any revascularization =30 days after randomization 1962 (25.6) 1271 (24.2) 0.96 0.18
{0.90-1.02)
Hospitalization for unstable angina 148 (1.9) 156 (2.1) 1.06 0.62
{0.85-1.33)
Other prespecified end points
Death from cardiovascular causes, M, or stroke 1704 (22.7) 1544 (20.4) 0.90 0.003
{0.84 0.96)
Major vascular events: death from coronary heart disease, M, 2685 (34.0) 2498 (31.9) 0.928 0.007
stroke, or coronary revascularization =30 days after random- (0.88-0.98)

ization}




Seguranca da Associacao
Estatina + Ezetimibe

Table 3. Prespecified Safety End Points.*

Simvastatin Monotherapy Simvastatin-Ezetimibe
End Point (N=9077) (N=9067) P Value
no. of patients (%)
ALT, AST, or both =3x ULN 208 (2.3) 224 (2.5)
Cholecystectomy 134 (1.5) 133 (1.5)
Gallbladder-related adverse events 321 (3.5) 281 (3.1)
Rhabdomyolysis 18 (0.2) 13 (0.1)
Myopathy 10 (0.1) 15 (0.2)
Rhabdomyolysis or myopathy 28 (0.3) 27 (0.3)

Rhabdomyolysis, myopathy, myalgia with cre- 58 (0.6) 53 (0.6)
atine kinase elevation =5x ULN

Cancert 732 (10.2) 748 (10.2)
Death from cancer} 272 (3.6) 280 (3.8)




Reducao de Risco CV proporcional a
reducao do Colesterol
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Reduction in Total Cardiovascular Events
With Ezetimibe/Simvastatin

Post-Acute Coronary Syndrome

The IMPROVE-IT Trial

Sabina A. Murphy, MPH," Christopher P. Cannon, MD,* Michael A. Blazing, MD," Robert P. Giugliano, MD,*
Jennifer A. White, MS,” Yuliya Lokhnygina, PuD,” Craig Reist, PuD,” KyungAh Im, PuD,? Erin A. Bohula, MD, DPu,*
Daniel Isaza, MD," Jose Lopez-Sendon, MD,? Mikael Dellborg, MD,” Uma Kher, PuD,

Andrew M. Tershakovec, MD, MPH," Eugene Braunwald, MD*

CENTRAL ILLUSTRATION First, Additional, and Total Primary Endpoint Events During Follow-Up by

FIGURE 1 Number of First and Sub Primary Endpoint Events, Overall and by Component
Randomization Group

Difference
Between
Groups

-421

CVD n=661

CVD n=414

Number of Events

Placebo/Simvastatin Ezetimibe/Simvastatin

NF Stroke
n=417 [ First Event M Additional Events

Murphy, S.A. et al. J Am Coll Cardiol. 2016; 67(4):353-61.

Overall, a similar proportion of first and additional events were stroke (7.8% vs. 5.0%, respectively), unstable angina (4.2% vs. 2.8%,

respectively), and cardiovascular death (12.4% vs. 9.8%, respectively). There were proportionately fewer Mis (24.0% vs. 31.7%, respectively) . i o . o i .

and proportionately more revascularizations (58.4% vs. 43.8%, respectively) among the additional events than among the first events. CVD = T.he first (.x:mrrenm af the primary endpoint was significantly reduced In the . group ¢ to thatin the placebo/

cardiovascular death; Revasc — revascularization; M| — myocardial infarction; NF — nonfatal; UA — unstable angina. simvastatin group (HR: 0.936; 95% Cl: 0.887 to 0.988; p = 0.016), as were additional events (RR: 0.88; 95% Cl: 0.79 to 0.98) and total
events (RR: 0.91; 95% ClI: 0.85 to 0.97; p = 0.007).




Reduction in Total Cardiovascular Events @

CreasMark

With Ezetimibe/Simvastatin )
Post-Acute Coronary Syndrome

The IMPROVE-IT Trial

Sabina A. Murphy, MPH,* Christopher P. Cannon, MD,* Michael A. Blazing, MD,"” Robert P. Giugliano, MD,*
Jennifer A. White, MS,” Yuliya Lokhnygina, PuD,” Craig Reist, PuD,” KyungAh Im, PuD,” Erin A. Bohula, MD, DP,’
Daniel Isaza, MD," Jose Lopez-Sendon, MD," Mikael Dellborg, MD,” Uma Kher, PuD,’

Andrew M. Tershakovec, MD, MPH," Eugene Braunwald, MD"

FIGURE 3 Total Events During Follow-Up by Randomzation Group for the Primary and 3 Pre-Spedfied Secondary Endpoints FIGURE 5 Risk Differences for 100 Patients Treated for 10 Years With Ezetimibe/
Simvastatin for the Components of the Primary Endpoint
p-value
Primary 0.: 0.007 CVD, NF MI,
CVD/MIfUA/Coronary Revasc/Stroke L UA, revasc, NF
stroke NF MI NF Stroke Revasc UA CcvD
Secondary #1 0.92 07 I I I T I 1
0 0
All D/MI/UA/Coronary Revasc/Stroke —_. 0.009 -
Secondary #2 0.85 >
CHD/MI{Urgent Coronary Revasc ' = i 0.002 g 5 4
2 -5
Secondary #3 0.93 @
CYD/MIfUA/ALL Revasc/Stroke — . 0.02 E
____________________________________________________________________________________________________________________________ o
Exploratory 0.B8 S 104
CVD/MI/Stroke I 0.002 T
E EE
W
. , @
07 1.0 1.2 *p<0.05; others NS
Ezetimibe/Simvastatin Placebo/Simvastatin 15
Better Better
For every 100 patients treated for 10 years, 11 total primary endpoint events were pre-
Total events were .currslsbs'rtly lower in the ezetimibe/simvastatin guup-fu the 3 pre-spedfied -ser_mdary endpaints, as- w.ell. as fl-:l the vented with ezetimibe plus simvastatin. Abbreviations as in Figure 1.
exploratory endpoint of CV death, M, or stroke. CHD = coronary heart disease death; OV = cardiovascular; other abbreviations as in Figure 1.




Atherothrombotic Risk Stratification and
Ezetimibe for Secondary Prevention

Erin A. Bohula, MD, DPun.,* David A. Morrow, MD, MPH,? Robert P. Giugliano, MD, SM,* Michael A. Blazing, MD,"
Ping He, MS,* Jeong-Gun Park, PuD,” Sabina A. Murphy, MPH,* Jennifer A. White, MS,P

Y. Antero Kesaniemi, MD, PuD,® Terje R. Pedersen, MD, PuD,” Adrian J. Brady, MD,* Yale Mitchel, MD,"
Christopher P. Cannon, MD,” Eugene Braunwald, MD"

CENTRAL ILLUSTRATION TRS2'P

TRS 2°P i
Risk Indicators HoRIS
CHF 1
HTN 1
Age 275 1
DM 1
Prior Stroke 1
Prior CABG 1
PAD 1
eGFR <60 1
Smoking 1
Maximum Possible 9
50%
2 p-interaction = 0.010 .
£ 40% 2
~
®
S 30%
H
S 20%
E 10%
=
w
0%~
Risk Indicators 0-1 2 23
Risk Category Low Intermediate High
M Simva MEZ/Simva
Bohuls, EA et al. J Am Coll Cardiol. 2017:69(8)-911-21.
N patins stabilized afer ¥ Outomes: Vytorn Efficacy Tridl), the TRS 2F, a simple risk
tool wsng 9 readily identified 2 dient of rik for death, M, or ischemic stroke and an
increasngly Bvomble relative and abs olute banefit from the additon of exetimibe © srmastatn theraoy with Rcrmsing risk profile. CABG = cronary artery bypass
graft; G4F art falume; OV = "

VA = ischemic cembrowasauilar acddent; Ml = myocmial infarction; PAD = pedpherdl artery disease; Simmva = sSrvastating TRS 2P = TiMI (Thrombolyss in
Myocardial infarction) fisk Scom for Secondary Prevention.




FIGURE 1 Risk Stratification of CV Death, M1, or Ischemic Stroke in the Control Arm (Placebo/Simvast atin)

TRS 2°P Risk p trend < 0.0001
Indicators

CHF
HTN
Age =75
DM
Prior Stroke
Prior CABG
PAD
eGFR <60

80%

Current Smoking

20% ~

10%

Cumulative Incidence of CV Death, Ml or Ischemic Stroke at 7 ¥r

0% -
# Risk Indicators 1 2

At Risk 2957 2642
% Population 12 33 30 16
Simva Events 79 381 47N 377

The 7-year Kaplan-Meler estimates are shown. The basis of the p value Is the chi-square test for trend. CABG = coronary artery bypass graft;
CHF = congestive heart failure; CV = cardiovascular; DM = diabetes mellitus; eGFR = estimated glomerular filtration rate;

HTMN = hypertension; M|l = myocardial infarction; PAD = peripheral artery disease; Simva = simvastatin; TRS 2°P = TIMI (Thrombolysis In
Myocardial Infarction) Risk Score for Secondary Prevention.




FIGURE 3 Outcomes by Risk Category and Randomized Treatment
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Kaplan-Meier (KM) curves stratified by low-, intermediate-, and high-risk category and randomized treatment (placebo/simvastatin [Simva] vs. ezetimibe [EZ]/sim-
vastatin) for the first event of the following: (A) cardiovascular (CV) death, myocardial infarction (MI), or ischemic stroke; (B) CV death, MI, unstable angina, or
coronary revascularization =30 days from randomization or stroke; (C) MI; and (D) ischemic stroke. The p interaction for treatment by risk category is shown. The basis
of the p value is the chi-square test for trend < 0.0001 across risk groups within treatment arms for each endpoint. Hazard ratios (HR) and absolute risk reductions
(ARR) with corresponding 95% confidence intervals for ezetimibe/simvastatin versus placebo/simvastatin within risk groups are shown. Rl = risk indicators.




Qual o real papel do ezetimibe?

Conclusao

Reduc¢ao do LDL-C com ezetimibe diminui eventos cardiovasculares.

Ha reduc¢ao incremental de risco quando adicionado a terapia com
Estatinas.

A droga é segura.

Beneficio modesto, mas proporcional a redug¢ao do colesterol. Pacientes
com LDL-c basal mais elevado, intolerantes as Estatinas e/ou mais
graves parecem ter maior beneficio clinico.



