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1. Benefits of combination therapy aligned with recent update
guidelines

= Recent update guideline and Implications
= Benefits of ezetimibe/statin combination therapy for LDL-C reduction



Relationship Between LDL-C on Treatment and Clinical Event Rates
in Major Trial
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Atv = atorvastatin; Pra = pravastatin; Sim = simvastatin; PROVE-IT = Pravastatin or AtorVastatin Evaluation and Infection Therapy;
IDEAL = Incremental Decrease in Endpoints through Aggressive Lipid Lowering; ASCOT = Anglo-Scandinavian Cardiac Outcomes Trial;
AFCAPS = Air Force Coronary Atherosclerosis Prevention Study; WOSCOPS = West of Scotland Coronary Prevention Study




LDL-C Goals for High-Risk Patients Have Become More Intensive

= As part of therapeutic lifestyle changes, including diet,
LDL-C treatment goals for high-risk patients have been lowered over time

1988 1993 2001 2006 2010
ATP | ATPII ATP Il 2° AHA/ACC ADA
Goal:
<130 mg/dL’

Goal: Goal:

<100 g/dL6

Goal:
<100 mg/dL®

Goal:
<100 mg/dL*

Very-hig}i-risk pts

Goal:

<100 mg/dL2 | <100 mg/dL?

High-risk pts Ovei't CVD

Optional goal:  Reasonable goal:

6
<70 mg/dL* <70 mg/dL5 <70 mg/dL

Definition of high-risk / highest-risk or
very high patient:

o ATP I: definite CHD or 2 other CHD risk factors? atherosclerotic diseaseb

Very hig
Goal:
<70 mg/dL’

Familial dyslipidemia,
severé HTN

<100 mg/dL’

2° AHA/ACC 2006: established coronary and other

O ATP Il: existing CHD or other atherosclerotic : 6
disease? o ADA 2010: overt CVD
, : ESC/EAS 2011: CVD (Ml, ACS, revascularization),
0 ATP Ill and the 2004 update: CHD or CHD risk ischemic stroke, type 2 DM, moderate to severe
equivalents? CKD, or SCORE 210%

CHD: coronary heart disease, CVD: cardiovascular disease, MI: myocardial infarction, ACS: acute coronary syndrome, CKD: chronic kidney disease, HTN: hypertension




Very high risk in updated ATPIII

= Established CVD plus
v Multiple major risk factors (especially DM)
v Severe and poorly controlled risk factors (especially continued smoking)
v Multiple risk factors of MetS (especially Tg=200, Non-HDL-c 2130, and HDL-c <40)

v Acute coronary syndrome

— LDL-c goal <70mg/dL

= In high risk persons (10yr CHD risk >20%), LDL-c goal <100 mg/dL
v if LDL-c 2100mg/dL, LDL-c lowering drug is indicated
v if LDL-c <100mg/dL, LDL-c lowering drug is an option
v When TG 2200mg/dL, non-HDL-c is secondary target of therapy,
with a goal 30mg/dL higher than LDL-c goal

When LDL-c lowering drugs are used,
LDL-c levels should be reduced at least 30-40%




Current status of NCEP ATP IV (as of Feb.13)

The following table reflects the status of each report and progress through the
remaining stages of the review process before the guidelines are released.

Public HHS Release
Comment | Clearance

Federal
Review

Draft
Finished

Advisory
Council

Lifestyle Completed Completed Completed In Progress

Risk Completed Completed Completed In Progress
Assessment

Cholesterol Completed Completed Completed In Progress

Blood In Progress
Pressure

Obesity In Progress

+ Draft Completed: Expert panelists have completed a full draft of the systematic review and recommendations.

+ Federal Review: Federal agency representatives of the NHLBI's National Program to Reduce Cardiovascular Risk (NPRCR) coordinating committee
provide review and comment.

+ Expert Review: External peer reviewers with expertise in the relevant risk factors provide review and comment.

+ Advisory Council: The National Heart, Lung, and Blood Advisory Council provides review and comment and recommends approval.

* Public Comment: The draft is offered publicly for review and comment.

* HHS Clearance: The U.S. Department of Health and Human Services provides editorial review, comment, and approval.




ESC/EAS 2011 Guidelines
: Very High- and High CV Risk Level Classification’

= Very High Risk includes subjects with any of the following:

v Documented CVD, previous MI, ACS, coronary revascularization, other revascularization
procedure, ischemic stroke, PAD

v Type 2 diabetes or type 1 diabetes with target organ damage (such as microalbuminuria)

v Moderate to severe CKD (GFR <60 mL/min/1.73 m?)

A calculated 10-year risk SCORE 210%

AN

= High Risk includes subjects with any of the following:

Markedly elevated single-risk factors (eg, familial dyslipidemias or severe hypertension)
A calculated 10-year risk SCORE 25% and <10% for fatal CVD

AN

AN

Patients with VERY HIGH or HIGH total CV risk need active management of all risk
factors.

For all other people, the use of a risk estimation system such as SCORE is
recommended to estimated total CV risk. )

CVD = cardiovascular disease; MI = myocardial infarction; ACS = acute coronary syndrome; PAD = peripheral artery disease; CKD = chronic kidney
disease; GFR = glomerular filtration rate; SCORE = Systematic Coronary Risk Estimation.




ESC/EAS 2011 Guidelines: Lipid Targets'

More aggressive target for high-risk patients

LDL-C Non-HDL-C Apo B
Primary Target Secondary Targets
Very high risk <1.8 mmol/L
Documented CVD, previous MI, ACS, coronary or (~70 mg/dL)
other arterial revascularization, ischemic stroke <2.6 mmol/L
: : And/or =50° <80 mg/dL
PAD, type 2 diabetes or type 1 diabetes with target d/O_ 50% (~100 mg/dL) g
organ damage,Jmoderate to severe CKD,Jor a reductloh from
calculated 10 year risk SCORE 210% baseline
High risk
Markedly elevated single risk factors such as familial <2.5 mmol/L <3.3 mmol/L
dyslipidemia and|severe hypertension, jor a <100 mg/dL
_ (~100 mg/dL) (=130 mg/dL)
calculated SCORE 25% and <10% for 10 year risk of
fatal CvD
Moderate risk <3.0 mmol/L <3.8 mmol/L _
Not defined
SCORE is 21% and <5% at 10 years (~115 mg/dL) (~145 mg/dL)

ESC/EAS = European Society of Cardiology/European Atherosclerosis Society; apo = apolipoprotein; CVD = cardiovascular disease; Ml = myocardial
infarction; ACS = acute coronary syndromes; PAD = peripheral artery disease; CKD = chronic kidney disease; SCORE = Systematic Coronary Risk
Estimation.




ESC/EAS 2011 Guidelines:

Management of Dyslipidemia in Acute Coronary Syndrome’

= High dose statin therapy be initiated during the first 1-4 days of
hospitalization for the index ACS; if basal LDL-C values are known, the
dose should aim at reaching the LDL-C target of <1.8 mmol/L (less than
~70 mg/dL).

= The use of lower intensity statin therapy should be considered in patients
at increased risk of side effects with high doses of statin (e.g. the elderly,
hepatic impairment, renal impairment, or potential for interaction with
essential concomitant therapy).

= Lipids should be re-evaluated 4—6 weeks after the ACS to determine
whether target levels have been reached and regarding safety issues; the

statin dose can then be adapted accordingly.

ESC/EAS = European Society of Cardiology/European Atherosclerosis Society.

e



ESC/EAS 2011 Guidelines:

Management of Acute myocardial infarction with ST-segment elevation’

A
= Statins should be given to all patients with acute myocardial
infarction, irrespective of cholesterol concentration.
« The use of lower-intensity statin therapy should be considered in
patients at increased risk of side-effects from statins.
v e.g. the elderly, patients with hepatic or renal impairment, with
previous side-effects of statins or the potential for interaction with
essential concomitant therapy
« In patients known to be intolerant of any dose of statin, treatment
with ezetimibe should be considered
J

e



ESC/EAS 2011 Guidelines:

Management of Dyslipidemia in the Elderly’

= Statins are recommended for elderly patients with established CVD in
the same way as for younger patients [Class |, Level B].

= Since elderly patients often have comorbidities and have altered
pharmacokinetics, it is recommended to start lipid-lowering medication at
a low dose and then titrate with caution to target lipid levels, which are
the same as in younger subjects [Class I, Level C].

= Statin therapy may be considered in elderly subjects without CVD,
particularly in the presence of at least 1 other CV risk factor aside from
age [Class llIb, Level B].

of recommendation, Level: Level of evidence, CV: cardiovascular
s Soci




VYTORIN (ezetimibe/simvastatin):

Dual Action in Cholesterol Metabolism
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Ezetimibe add-on vs. Statin doubling in LDL-C lowering

THREE-STEPTITRATION

% T 7N

Simvastatin 10 mg

ONE-STEP COADMINISTRATION

r

Simvastatin 10 mg 25-30%

| =

0 32.7% 44.8% 48.5%
% Reduction in LDL-C

e



Based on 3 Separate Clinical Studies, More Dosing Options of VYTORIN (ezetimibe/simvastatin)
Provided 250% Mean LDL-C Reduction vs Other Selected LDL-C-Lowering Drugs
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» The above comparisons do not establish that the products have the same indications, safety profiles, or dosing regimens.




In hypercholesterolemia patients

VYTORIN 10/20mg provided 250% reduction in LDL-C'

In a clinical study of patients with hypercholesterolemia and type 2 DM (VYTAL study)

LDL-C TC HDL-C TG * non-HDL-C hS-CRP#

20% -
10% - 8%

5%

0% -
-10% -
-20% -
-30% -
-40% -

- 0 —
20 -48% P<0.001
-60% - ~54% p<o.01 M VYTORIN 10/20mg (n=238)

M Atorvastatin 20mg (n=240)

-26%-26% -23%

-33%
-38%

459, P<0.001
o

Mean percent change from baseline at 6 weeks (%)

HDL-C: high-density lipoprotein cholesterol, hs-CRP: high-sensitivity C-reactive protein,
LDL-C: low-density lipoprotein cholesterol, TC: total cholesterol, TG: triglycerides

#: median

1. Goldberg RB, et al. Mayo Clin Proc. 2006;81(12):1579-1588



Statin treated, but Not at LDL-C goal,
Switching to VYTORIN 10/20mg provided = 25% reduction in LDL-C'

# #
LDL-C TC HDL-C TG non-HDL-C ApoB hs-CRP
5% - 2% 3%

0%

0% A

-5% -

10% - -8%

“15% -

-20% - 189 P<0.001

-25% - -23%, P<0.001
B VYTORIN 10/20mg (n=301-305)
M Rosuvastatin 10mg (n=292-297)

Mean percent change from baseline at week 6 (%)

_30% ] _28% P<0.001

Apo: apolipoprotein, HDL-C:high-density lipoprotein cholesterol, hs-CRP: high-sensitivity C-reactive protein, LDL-C: low-
density lipoprotein cholesterol, TC: total cholesterol, TG: triglycerides

#: median

1. Farnier M, et al. Int J Clin Pract. 2009;63(4):547-559.



VYTORIN was Generally Well Tolerated'?

Statin untreated ?! Statin treated, not at goal ?

All VYTORIN All atorvastatin VYTORIN Rosuvastatin

. 10/20, 10/40mg/day 10, 20, 40mg/day 10/20 mg/day 10 mg/day
Adverse Events (n=485-494) (n=723-732) (n=314) (n=304)
>1 Clinical event 19.8% 22.7% 7.1% 11.2%
Drug-related clinical event 4.0% 4.1% 2.6% 3.3%
Discontinuation due to 0.2% 1.0% 2.2% 1.0%
drug-related clinical event
ALT and/or AST 23 x ULN 0 0.4% 0.7% 0
(consecutive)
CK = 10X ULN 0 0
CK 2 5X ULN 0 0

Adapted from Goldberg RB,et a and Farnier M. et al

ALT=alanine aminotransferase; AST=aspartate aminotransferase; ULN=upper limit of normal; CK=creatine kinase.

1. Goldberg RB, et al. Mayo Clin Proc. 2006;81(12):1579-1588 / 2. Farnier M, et al. Int J Clin Pract. 2009;63(4):547-559



Rapid LDL-C reduction with VYTORIN
in hyperlipidemia patients with AMI

o 60 admitted AMI patients were randomized to simvastatin 40 mg,
VYTORIN(ezetimibe/simvastatin) 10/40mg or NLLD and had their lipid levels
assessed 2, 4 and 7 days later.

Day 2 Day 4 Day 7

6%

P=0.09

101 9%

10%

P<0.001

P=0.09 P=0.16

201 -15%

-25%

Mean percent change from baseline (%)

01 -27% -21% P<0.001
P<0.001 P<0.001
401
%
P<0.001
501
-51%
P<0.001

601
B VYTORIN 10/40mg (n=20), baseline LDL-C=146mg/dL
B Simvastatin 40mg (n=20), baseline LDL-C=145mg/dL
8 NLLD (n=20), baseline LDL-C=133mg/dL




Benefit of Early Start of VYTORIN

Rapid LDL-C target goal achievement with VYTORIN in AMI patients.

459%%o target goal
reached on the 4th day! 55%

B VYTORIN 10/40mg (n=20)
B Simvastatin 40mg (n=20)
| NLLD (n=20)

Percentage of patients achieving
the LDL-C goal of <70mg/dL (%)

Day 4 Day 7

Percentage of patients achieving a goal LDL-C level of < 70 mg dL-1 during treatment with NLLD(n=20), simvastatin
40 mg/day(n=20), or ezetimibe 10 mg/day co-administered with simvastatin 40 mg/day(EZE/SIMVA, n=20) after an AMI.




Ezetimibe add-on to any statin provided additional 25-31% reduction
of LDL-C in diabetes

EASE’ Gagné’ Farnier’ Brohet* Cruz-Fernandez®
(n=3030) (n=769) (n=372) (n=418) (n=450)

0%

5% - 3% 4% 4% 4%

-10%

-15%

-20%

-25%
-26% -25%

-30%

-31%

-35%




LDL-C lowering with
initial statin dose Ezetimibe/Statin vs. monostatin

Study type or sub Ezetimibe- Statin% . aco Weight . 0
satink(SD) D) Oddsratio 35% € % | Oddsratio 5%

Goal (1st treatment perioda or study endpointb :
Dobs, 2003 66 -2450(150) 34 -11.10(2.00) : 545 -13.40(-20.26, -6.45)
Stein, 2004a> 293 -22.80(0.70) 303 -8.60(0.70) —— 1158  -14.20(-16.94, -11.46)
Feldman, 2004** 108 -53.00(1.20) 246 -38.00(0.80) —-- 947 -15.00(-18.92, -11.08)
Masana, 2005%° 355 -23.70(1.80) 78 3.30(2.60) .. 399 -27.00(-35.62, -18.38)
Strony, 2008 87 -4440(1.52) 22 -2912(3.28) " .i 350 -15.28(-24.69, -5.87)
Zieve, 2010** 515 -27.00(1.02) 515 -13.00(1.02) _i_ 1288  -14.00(-16.00, -12.00)
Test for heterogeneit:y I-squared=41.5%, p=0.19 <%
Single treatment period (endpoint) i
Leiter 2008** 277 -27.00(1.20) 279 -11.00(1.02) : 1112  -16.00(-19.00, -13.00)
Conard, 2008* 92 -31.00 92  -11.00(2.04) . ! 774 -20.00(-25.00, -15.00)
_-_
Test for heterogeneit:y I-squared=44.7%, p=0.179 O:‘ 18.86 -17.48(-21.26, -13.69)
Forced titration (1st treatment perioda, endpoint b , or 2nd treatment periodc) i
Ballantyne, 2004** 263 -50.30(0.80) 262 -37.20(0.80) : 1087  -13.10(-16.24, -9.96)
Ballantyne, 2004** 45  -4840(1.33) 201 -38.60(1.85) —:-— 6.12 -9.80(-16.03, -3.57)
Barrios, 2005** 221 -32.80(1.20) 214 -20.30(1.20) —— 1087  -12.50(-15.64, -9.36)
cKenney, -53. : -50.00(1. , . -3.00(-9.00, 3.
McK 2007% 73 53.00(1.53 72 50.00(1.53) —l— 6.40 3.00(-9.00, 3.00)
Test for heterogeneity=68.0%, p=0.001 | Ll 34.26 -10.30(-14.10, -6.49)
Total 2395 -35.90 2318 -218 < 10000 -14.11(-16.13, -12.10)
Test for heterogeneit:y I-squared=68.5%, p=0.001 |
Test for overall effect Z statistic=13.71, p<0.001 :
) |
-40 -14.1% 0 10

Favours ezetimibe-statin Favours statin monotherapy




LDL-C lowering with
initial dose failure Ezetimibe add on vs. doubling statin

Study typeor sub (Ez + St) - St-(Ez + o Welght o
AN MPe= O WD (85% C)

Multiple treatment periods

Zieve, 2010* 516 -14.00 (1.79) 509 -9.00(2.19) = 1263 -5.00 (-12.81, 2.81)

Ballantyne, 2004* 263 -1310(1.25) 262 -3.10(133) —a— 18.01 -10.00 (-15.04, -4.96)
Masana, 2005* 355 -27.00(343) 78 -0.70(343) » E 6.29 -26.30 (-39.75, -12.85)
Test for heterogeneity: I-squared = 72.30%, p=0.027 O 36.93 -12.00 (-20.97, -3.03)
Conard, 2008" 92 -31.00(204) 92 -11.00 (2.04) _._i 1811 -20.00 (-25.00, -15.00)
Leiter, 2008™ 277 -27.00 (1.28) 279 -11.00 (1.02) _._ 21242 -16.00 (-19.00, -13.00)
Roeters van Lennep, 2008*® 178 -29.10 (140) 189 -11.50 (1.50) —.—: 2254 -17.60 (-20.54, -14.66)

Test for heterogeneity: I-squared = 0.00%, p=0.390 63.07 -17.29 (-19.23, -15.36)

Total 1681  -2405 1409 8.79
Test for heterogeneity: I-squared = 72.50%, p=0.002
Test for overall effect Z statistic = 7.71, p<0.001

100.00 -15.26 (-19.14, -11.38)

40 0 5

-avours ezetimibe-statin Favours statin monotherapy




LDL-C goal attainment with
initial statin dose Ezetimibe/Statin vs. monostatin

Eze/Simva combination therapy was better than mono statin in achieving LDL-C goal attainment

Study typeor sub Ezetimibe- Statin% Ap— Weight . o
statin% Ocds ratio 8% € % R

Goal (1st treatment period) ;

Dobs, 2003* 66 2727 34 294 E m— 115 927 (119, 7244)
Stein, 2004* 293 12.00 303 200 E i > 519 6.39 (2.66, 15.35)
Feldman, 2004* 108 83.00 246 46.00 4._i7 14.83 183 (1.28 262)
Masana, 2005% 355 59.60 53 2260 é 784 263 (136, 5.09)
Zieve, 2010% 515 47.40 515 1790 - 1769 265 (2.03, 347)
Test for heterogeneity: I-squared = 72.30%, p=0.027 E 4671 2.76 (1.89, 4.02)
- e

Leiter, 2008* 277 74.00 279 32.00 — il 16.70 232(172,313)
Conard, 2008" 92 84.00 92 49.00 t 6.27 2.90 (1.34, 6.29)
Roeters van Lennep, 2008* 178 67.00 189 26.00 i 13.85 2.58 (1.74, 3.81)
Test for heterogeneity: I-squared = 0.00%, p=0.390 E 36.82 245 (1.95, 3.08)
=

Barrios, 2005* 221 78.00 214 52.00 i 1647 150 (1.10, 2.04)

>

Total 2215 66.05 1925 3242 : 100.00 2.38 (189, 2.38)
Test for heterogeneity: I-squared = 72.50%, p=0.002 E

Test for overall effect Z statistic = 7.71, p<0.001 | : 1

0.7 1 12

Favours statin monotherapy Favours ezetimibe-statin




LDL-C goal attainment with
initial dose failure Ezetimibe add on vs. doubling statin

Multiple treatment periods

Study typeor sub Ezetimibe- Statin%
category statin%

Odds ratio 95% CI

W‘f,fht Odds ratio (95% C)

Zieve, 2010* 277 74.00 279
Ballantyne, 2004% 92 84.00 92
Masana, 2005 178 67.00 189

Test for heterogeneity: I-squared = 72.30%, p=0.027

Total 547 7249 560
Test for heterogeneity: I-squared = 72.50%, p=0.002
Test for overall effect Z statistic = 7.71, p<0.001

32.00
49.00
26.00

3143

<>

f
0.7 1

Favours statin monotherapy

57.60
8.59
33.80

100.00

Favours ezetlml!—statin

12

232 (172, 313)
290 (1.34, 6.29)
258 (1.74, 3.81)

245 (1.95, 3.08)




2. New considering point of view for preventing Atherosclerosis
= CRP
= Chylomicron and ApoB in atherosclerosis

= Further clinical outcomes of combination therapy



Atherosclerosis is the Most Common Pathologic Condition
Leading to Cardiovascular Disease'

Foam Fatty Intermediate Fibrous Complicated
cells UCELS lesion Atheroma plaque lesion/rupture

T T — O R T L T, il | o e T A S ST i —
e R et I S B ~— - e _)i'“.- e B . il W —~——— e —

g ——

= A dynamic disease process clinically characterized by narrowing of the arterial
lumen due to accumulation of atherogenic lipoproteins

= Mainly due to a complex interaction of lipoproteins, inflammation, and the arterial
wall

e



Prolonged retention leads to ApoB modification

* Interaction between lipoproteins
and subendothelial matrix
molecules promotes retention’ o teoniE

* Prolonged retention leads to Retained
LDL modification (eg, oxidation,? pr e
lipolysis, aggregation)?

ApoB = apolipoprotein B.
aResults from prospective clinical trials do not show a benefit of antioxidants in treating atherosclerosis.?




Modified ApoB triggers a series of maladaptive inflammatory response

Monocyte

=

S
P

. Monocytes bind to
adhesion molecules

» Attracts circulating monocytes, which
differentiate into macrophages

* Inhibits macrophage egress and
enhances macrophage uptake of Expanded intima
ApoB lipoproteins

« Causes endothelial activation

e

Macrophage




Lipoprotein retention accelerates maladaptive inflammatory response

f)

Intima SMCs N :\\\;

“

= Growth factors
- w' N

Ry -

» Macrophages ingesting modified 7 _ymk:i;n [

lipoproteins and forming foam cells’ /- T-cell

» Other immune cells entering lesion’ Macrophage

Foam cell

* Release of growth factors and
cytokines from foam cells?

SMC = smooth muscle cell

e



Lesion progresses give rise to necrotic areas

Fibrous cap

* Immune cells further contribute to

inflammatory response

» SMCs migrate into intima Mast cel

» Fibrous cap forms e LT -
Plague necrosis with

 Macrophages begin to die and give rise cholesterol crystals
to necrotic areas

SMC = smooth muscle cell.




hs-CRP lowering was related to LDL-C lowering

Plot of Change in CRP by change in LDL
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hs-CRP lowering was related to LDL-C lowering

Strong efficacy of VYTORIN in hs-CRP reduction
SIMVA EZE/SIMVA

10mg 20mg 40mg 80mg 10M0mg  10/20mg  10/40mg  10/80mg

Median % Change

B2 Simvastatin (SIMVA)
#2 Ezetimibe + Simvastatin (EZE/SIMVA)

-50

*p=0.01:#p=0.03: comvination versus simvastatin alone



Strong efficacy in hs-CRP reduction

= Effect of baseline hs-CRP levels at clinically meaningful strata on the hs-CRP response to treatment
with simvastatin monotherapy(pooled across doses), and ezetimibe 10mg+simvastatin(pooled across
doses).

30

20 - 20.0 B Simvastatin (S)
B2 Ezetimibe 10mg (EZE) + Simvastatin (S)

10

-50 | T 1
<1 mg/L 1-3 mg/L >3 mg/L

Baseline CRP




Inflammation markers were significantly improved by VYTORIN

* Arms : 10 mg/d of ezetimibe , 20 mg/d of simvastatin , 40 mg/d of simvastatin and 10 mg/d of ezetimibe

* Duration : 12 wks
» Pts: 178 pts with hypercholesterolemia

Simvastatin(40 mg)

Ezetimibe + simvastatin(10/40 mg)

Placebo Ezetimibe(10 mg)

High-sensitivity C-reacti re protein (mg L™)

Baseline 32+x04 34+x04 3.3+x04 35+x04

After 4 weeks | 33:03(3) 2.8+ 0.3(-18) 2.5+ 0.2(-22)2¢ | 2.0+0.4(-43) |
After 12 weeks 3.4 £ 0.5(6) 2.7 £ 0.4(-19) 1.9 £ 0.2(-42)%"N! 1.1+ 0.2(-69)%fHkn

Intercellular adhesion mlecule 1 (ng mL™?)

Baseline 302 + 32 305 + 46 307 + 31 299 + 35

After 4 weeks | 306+ 24(1) 253 + 31(-17) 236 + 18(-23)2¢ | 202 + 24(-32)c |
After 12 weeks 308 + 26(2) 247 + 23(-19) 196 + 15(-36)%"9! 147 + 16(-51)®Him

Baseline 348 + 31 361 + 26 364 + 34 359 + 38

After 4 weeks | 361+3304) 305 + 28(-16) 280 + 25(-23)2¢ | 241+ 22(33) |

175 + 23(-51)°HHm

After 12 weeks 298 + 32(-17) 220 + 21(-40)%"9!

IFN-y release (ng mL™)

365 + 31(5)

Baseline 53.2+6.0 542+7.1 544+5.2 529+6.4

After 4 weeks | 528+7.4(1) 45.6 + 3.7(-16) 41.6 + 3.5(-24)2¢ | 36.7+5.1(31)"
After 12 weeks 52.4 + 4.4(-2) 44.5 + 4.5(-18) 32.7 + 3.2(-40) 24.8 + 2.2(-53)cHim
IL-2 release (ng mL™)
Baseline 5.5+ 0.6 5.6+ 0.6 5.8+0.5
After 4 weeks | 55:050) 4.6+ 0.5(-18) 4.5+ 0.3(-22)2¢ | 3.9+04(32)° |

After 12 weeks | 5.7+05() 4.5+ 0.5(-19) 3.7 + 0.2(-36)"9! L_2.9.+0.3(49)cf1im ]

Data represent the mean = SD. Values in parentheses represent percentage changes from baseline values. “P<0.05, °P<0.01, °P<0.001 vs. control group. 9p<0.05, °
"P< 001, 'P<0.001 vs. ezetimibe-treated patients. P<0.05, ¥P<0.001 vs. simvastatin-treated patiepts.'




2. New considering point of view for preventing Atherosclerosis
= CRP
Chylomicron and ApoB in atherosclerosis

= Further clinical outcomes of combination therapy




Cholesterol homeostasis
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ApoB-containing lipoproteins are atherogenic

= ApoB-containing lipoproteins (chylomicron, chylomicron remnants, VLDL, VLDL remnants,
IDL, large buoyant LDL, and small, dense LDL) are atherogenic?

Atherogenic Anti-atherogenic
A —

A
— 7 N\
LDL-C

A
‘4 \

Large
Chylomicron VLDL IDL buoyant small
remnants LDL dense LDL

A K 4 a" aW e W Vg
- apoB-48 apoB- apoB- apoB- apoB-
WPOEEE = 100 100 100 100
N—

Chylomicrons

——
ApoB-containing lipoprotein

Apo = apolipoprotein; VLDL = very low-density lipoprotein; IDL = intermediate-density lipoprotein; TG = triglyceride; C = cholesterol.
agxcept in the presence of insulin resistance and/or metabolic syndrome.5




ApoB concentration is in positive correlation with CVD

30 ® MNon-HDL-C
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ApoB 48-containing lipoprotein,
Possible significant atherogenic risk factor

= Fewer numbers of ApoB 48-containing particles are retained within the intima relative to ApoB 100-containing
particles (Approximately 10-fold less)

= In human, ApoB 48-contatining chylomicron remnants contain approximately 40 times more cholesterol per
particle than do ApoB 100-containing LDL particles

Cm-Rm-Cy5  Normal retention
x40

Normal Rabbit

No. lipoprotein

6.0x10"° Mass cholesterol
particles/um? intima

(mg)/um? intima
5.0x10™
4.0x10™
3.0x10™
2.0x10™

-10
10x10°" 20,0001

0.0 1p<0.0001

Particle number Cholesterol mass

apoB 48 lipoproteins (n=12) 8 apoB 100 lipoproteins (n=12)

ApoB 100 - containing ApoB 48 — containing
LDL in red Chylomicron remnant
in yellow




Chylomicron (apoB48) occupied significantly larger area of human
carotid atherosclerotic plaques, compared to hepatic apoB100

= Objective : To evaluate relative quantification of apoB100 and apoB48 in plaque.

= Design : DS-IF for apoB100 and apoB48 was performed on 4 human carotid plaques from the lesion
and proximal and distal regions

= Results : Compared to apoB100, ApoB48-positive area was significantly larger in proximal,
mid and distal sections (70% vs 5%, 53.4% vs 16.2% and 55% vs 9.3%, respectively;
p<0.001 for all)

ApoB Isoform Distribution ApoB48 vs ApoB100

w
[=]

p<0.0

B8 p100

ApcB percent(¥s)

338858838

R

Proximal Lesion Distal




Macrophage change to foam cell formation by CM remnant

= Lipid taken up from CMRs, regardless of their oxidative state, is not readily cleared from the
cells by efflux (cholesterol) or metabolism (TAG)

= This may be due to the sequestration of the lipid in lysosomes after their uptake by the cells.

= This resistance of the lipid to removal from macrophages, therefore, is another factor which
is likely to contribute to the atherogenicity of CMRs.

v The bottom left panel shows the cells only, the top
left shows the Dil fluorescence, the top right the
FITC fluorescence and the bottom right the Dil
and FITC fluorescence merged. The yellow color
indicates co-localization of LAMP-1 and CRLP-
derived lipid.

CRLPs : Chylimicron remnant lipoproteins
LAMP-2 : lysosomalassociated membrane protein-1




Both hepatic apoB100 and intestinal apoB48 co-localize with macrophages in
human carotid atherosclerotic plaques

= Objective : To evaluate co-localization of apoB48 and apoB100 with macrophages.

= Design : In 3 patients undergoing carotid endarterectomy (CEA), plagues were stained for
apoB100/CD68 and apoB48/CD68 dual stain (DS)-IF

= Results : (A,D) Both apoB100 and apoB48 are present in plaques. (C,F) while CD68 staining is
present throughout the plaque and in areas independent of apoB100 and apoB48, both apoB100
and apoB48 are always co-localized with CD68.

SS_IF_apoB48

SS_IF_CD68

D$_IF_apoB48;CD68

$S_IF_apoB100 S$S_IF_CD68 DS_IF_apoB100;CD68

Single stain immunofluorescence(SS-IF) demonstrates the distribution of intestinal apoB48; Hepatic-apoB100(red)(A, D)
and macrophages-CD68(blue)(B, E); Dual stain immunofluorescence(DS-IF) showing co-localization of apoB48
and apoB100 with macrophages(purple) in human carotid artery(C, F)




Chylomicron remnant can induce form cell formation
without the need to become modified, in contrast to native LDL

= Chylomicron remnants have multiple direct effects on three major cell types of the arterial wall
which are likely to promote the development of atherosclerotic lesions

= These effects may be modulated by various lipids carried by the particles, including the type of fat
(saturated or unsaturated or oxidized fat)

600 - Control T

7 oxlDL

. - B2 CRLPs

;3; % oxCRLPs

]

£ 400 -

8

2 | -

s - ) )

CM may be the most atherogenlc lipoproteins in human physmlogy and
therefore CMR accumulation should be considered a relevant factor
contrlbutmg to CV risk.

C CL TG

THP-1 macrophages were incubated with or without oxLDL, CRLPs or oxCRLPs (30mg cholesterol/ml) for 48 h and the cholesterol (C),
cholesteryl ester (CE), triacylglycerol (TG) and total lipid (TL = C + CE + TG) content of the cells was determined.
(P<0.01 three lipoprotein types vs. control cells)




Ezetimibe/statin reduced migration of macrophage

Beneficial effects of ezetimibe

1. atherosclerosis progression
2. depletion of plague lipid and macrophages & contributing to the plaque stabilization

J

-
250 A
— *
© 200 T
NE %
=
ﬁ 1650 - % T
[11]
@
2
‘@ 100
a8 "
&
< 50 4
D I | ] | ] |
ND Untreated  Eze Simva Eze+Simva

Immunolocalization of monocyte chemoattractant protein-1 (MCP-1) on femoral arteries from normolipidemic diet (ND,
A), untreated (B), ezetimibe-treated (Eze, C), simvastatin-treated (Simva, D) and ezetimibe + simvastatin-treated (Eze

+ Simva, E) rabbits. *P < 0.05 versus untreated rabbits.




SANDS (Stop Atherosclerosis in Native Diabetics Study)

499 men and women
with diabetes and no CVD
»40 yrs old
»SBP>130, LDL>100

’ 4 A

Standard Targets
LDL-C <100; SBP <130
non-HDL-C <130
N=247

Aggressive Targets
LDL-C <70; SBP <115
non-HDL-C <100
N=252

\ 4

\ 4

Measure CVD using carotid

and cardiac ECHO at baseline

18 months and after 3 yrs intervention
Primary outcome—change in CIMT




SANDS (Stop Atherosclerosis in Native Diabetics Study) Trial

= Study population:
— Native Americans (>40 years of age) with type 2 diabetes (N=499)
— Lipid lowering therapy at enroliment:

37% - 44% on statins

4% - 7% on fibrates

0 - 2% on niacin

0 - 2% on fish oil

= Treatment duration: 3 years
=  Primary endpoint: mean change in cIMT

Tx arm Baseline LDL-C Endpoint LDL-C Change
(mgl/dL) (mgl/dL) (%)
| Usual care 102 “ +0.9
| Aggressive Tx
| Statin only 101 68 — 32
EZE + statin 108 — 31

*P-value for change in cIMT for both active treatment arms vs usual care group




SANDS (Stop Atherosclerosis in Native Diabetics Study) Trial

Mean cIMT

0.86

0.84
S 0.82 /
%
£ 0.80 ’_____,___J
c T e
° 078

0.76

0.74

Baseline 1.5Years 3 Years
—&- Usual Care (n=204) —8— EZE + Statin (n=69) Statin Only (n=154)
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VYCTOR (VYTORIN on cIMT and Overall Arterial Rigidity) Study

= Population:
— Mexican patients 40 — 72 years of age with 10-year absolute risk for CD or Ml >20% (N=90)
— Majority of patients on prior low-dose statins
— No prior use of ezetimibe
Treatment Duration: 12 months

= Primary endpoint: change in mean cIMT

(mgl/dL) (mgl/dL) (%)

Baseline LDL-C Endpoint LDL-C Change

Pravastatin 40 mg + EZE 10 mg* 128 48 - 62

Simvastatin 40 mg or 80 mg® 130 45 - 65

Simvastatin 20 mg or 40 mg®

+ EZE 10 mg 131 48 X

A: EZE added in month 2 if goal was not attained
B. Simva titrated to 80mg in month 2 if goal was not attained
C. EZE/Simva titrated to 10/40mg in month 2 if goal was not attained




VYCTOR (VYTORIN on cIMT and Overall Arterial Rigidity) Study

cIMT(mm+SD)

1.65

1.35

1.15

0.95

0.75

Mean cIMT
——&— Pravastatin + EZE (n=30)
—=— Simvastatin 40/80mg (n=30)
—A— Simvastatin 20/40mg + EZE (n=30)
P<0.01* vs baseline
Baseline 12 mo

CD = Coronary death; Ml = Myocardial infarction
"P-value for intragroup analysis for 12 month vs baseline cIMT for all groups




Same cIMT regression, but low discontinuation

15

10} 9

Pravastatin 40mg = Ezatimibe 10mg Simvastatin 40 or B0mg WYTORIM 10020 or 10/40mig

No Goal Raise of
Attainment CPK

Abandonment

-

Pravastatin 40 g 5 g S

*Ezetimibe 10mg Ch ‘\_Q_/ 1 0 \\_Q_/‘ 9

Simvastatin 40 or 80mg 4b 3¢ 2 0 1 10
’4"-‘~\ ,f"--~\

VYTORIN 10/20 or 10/40mg 4d (\_(_) p )] 2 1e { N 0 A 7

Total 16 3 5 1 1 26

CPK, creatine phosphokinase, 5 times higher than normal reference values. All secondary effects in group B occurred with 80 mg of simvastatin.
a. Pravastatin 40 mg + ezetimibe 10 mg.

b. Simvastatin 80 mg.

c. Simvastatin 40 mg.

d. Simvastatin + ezetimibe 40/10 mg.
e. Simvastatin + ezetimibe 20/10 mg.




2. New considering point of view for preventing Atherosclerosis
= CRP
Chylomicron and ApoB in atherosclerosis

= Further clinical outcomes of combination therapy




Reduction of Ischemic Cardiovascular Events in SEAS trial

Proportional Reduction in Event Rates (SE)
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o
RR 36% ¥ SEAS T2
! ! ! 5? SEAST3
0.5 1.0 1.5 2. 2.5
Reduction in LDL Cholesterol (mmol/L)

In the Simvastatin and Ezetimibe in
Aortic Stenosis (SEAS) trial,
combined ezetimibe (10 mg) and
simvastatin (40 mg) decreased low-
density lipoprotein cholesterol levels by
50% and ischemic cardiovascular
event (ICE) risk by 22% compared to
placebo.

In JV tertiles 1(baseline mean
JV=2.5m/s) and 2(3.1m/s), ICE risk
decreased by 47% and 36%,
respectively, was reasonably well
predicted by all LCs, and was
consistent with findings from meta-
regression analyses in other
populations. (JV terriles 3: 3.7m/s)




SHARP: Eligibility and Key outcome

= The effects of lowering LDL cholesterol with Simvastatin plus Ezetimibe in patients
with chronic kidney disease (Study of Heart And Renal Protection : SHARP)

= History of chronic kidney disease

v" not on dialysis: elevated creatinine on 2 occasions
Men: =21.7 mg/dL (150 umol/L)
- Women: 21.5 mg/dL (130 pmol/L)

v" on dialysis: haemodialysis or peritoneal dialysis

= No history of myocardial infarction or coronary revascularization

Key outcome

Composite of major atherosclerotic events including
m Coronary death,

m  Non-fatal Ml

m  Non-haemorrhagic stroke

|

Any revascularization




SHARP: Study of Heart And Renal Protection

Previous vascular disease*
Diabetes*

Men

Age at randomisation (years)*
Total cholesterol (mmol/L)
LDL cholesterol (mmol/L)
HDL cholesterol (mmol/L)
Triglycerides (mmol/L)
Renal status

On dialysis

Haemodialysis

Peritoneal dialysis

Not on dialysist

Simvastatin +
ezetimibe (n=4,650)

711 (15%)
1,054 (23%)
2,915 (63%)

62 (12)

4.88 (1.20)

2.77 (0.88)

1.12 (0.35)

2.31 (1.76)

1,533 (33%)
1,275 (27%)
258 (6%)
3,117 (67%)

189 mg/dL
107mg/dL
43 mg/dL

204 mg/dL

Placebo
(n=4,620)

682 (15%)
1,040 (23%)
2,885 (62%)

62 (12)

4.90 (1.17)

2.78 (0.87)

1.11 (0.34)

2.34 (1.68)

1,490 (32%)
1,252 (27%)
238 (5%)
3,130 (68%)

Data are n (%), mean (SD), or median (IQR). MDRD=Modifi ed Diet in Renal Disease.17 GFR=glomerular fi ltration rate. *Variables updated at 1 year for patients originally allocated
simvastatin only who were rerandomised to simvastatin plus ezetimibe or placebo. TFive versus fi ve patients received a transplant before rerandomisation.




SHARP: Major Atherosclerotic Events composite endpoint

coronary death, non-fatal MI, non-hemorrhagic stroke and any revascularization

25
—— Placebo
20 | Simvastatin plus ezefimibe 2.1% Absolute Risk Reduction
g _ 13-4%
‘a:'; _ Rate reduction 17% (95% Cl 6-26%)
> 15 Log-rank p=0.0021
z | = ..
g , "113%
210 | et
_8' -
&
5 —
0 -

Years of follew-up
Numver at risk

Placebo 4620 4204 3849 3469 2566 1269
Simvastatin 4650 4271 3939 3469 2655
plus ezetimibe

1265




SHARP: Major Atherosclerotic Events composite endpoint

Simvastatin

plus ezetimibe Risk ratio(95% CI)
(n=4,650)
;
Non-fatal ML 134 (2.9%) 159 (3.4%) '- 0.84 (0.66-1.05)
CHD death 91 (2.0%) 90 (1.9%) : e 1.01 (0.75-1.35)
Subtotal: hemorrhagic event 213 (4.6%) 230 (5.0%) dlc:-:- 0.92 (0.76-1.11)
Non-hemorrhaging stroke l, 28% !
schemic 114 (2.5%) 157 (3.4%) L : 072 (0.57-0.92)
Unknown type 18 (0.4%) 19 (0.4%) : . » 094 (049-1.79)
Subtotal: any non-hemorrhagic 131 (2.8%) 174 (3.8%) —-=:E':-=—— 0.75 (0.60-0.94)
Revascularisation procedures l21 0/0 i
Caoronary 149 (3.2%) 203(4.4%) | i 0.73 (0.59-0.90)
Non-coronary 154 (3.3%) 169 (3.7%) i ] 090 (0.73-1.12)
Subtotal: any revascularisation 284 (6.1%) 352 (7.6%) ___—-::_j->. 0.79 (0.68-0.93)
Total: any major ahterosclerotic event 526 (11.3%) 619 (13.4%) <> 0.83 (0.74-0.94)
f T : T 1
1.0

—Ezetimibe/Simvasatin better

Placebo better—

159 (3.4%)
90 (1.9%)
230 (5.0%)

157 (3.4%)
19 (0.4%)
174 (3.8%)

203(4.4%)
169 (3.7%)
352 (7.6%)

619 (13.4%)




SHARP: Safety

CK >40 x ULN 4 B Simvastatin+Ezetimibe(n=4,650)
Myopathy Placebo(n=4,620)

CK >5 x but <40 x ULN

~ Hepatitis

Pancreatitis without
gallstones

Other hospitalization for
Hepatitis ) gallstones

Complications of
gallstones

Persistently elevated ALT/
AST >3x ULN

|
100




Event reduction based upon the level of LDL-C reduction of
ezetimibe/statin and the Cholesterol Treatment Trialists’
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IMPROVE-IT: IMProved Reduction of Outcomes: Vytorin Efficacy International Trial

Patients stabilized post-ACS < 10 days
LDL-C < 125mg/dL (or < 100mg/dL if prior statin)

Double-blind N=18,000

ASA+ Standard Medical Therapy
| Ezetimibe/Simvastatin 10/40mg*

v R 4

Simvastatin 40 mqg*

Follow-up visit day 30, every 4 months |

\ 4

Primary Endpoint: CV Death, MI, Hospital Admission for UA,
Revascularization (>30 days after randomization), or Stroke




Take Home Messages

Ezetimibe and Statin Fixed dose combination might be smart option

for managing dyslipidemia in high risk patients

1. Ezetimibe/Statin therapy may be useful for lowering LDL-C level,
irrespective of baseline levels of cholesterol absorption and synthesis
marker!

2. ESC/ESA 2011 recommends more aggressive lipid target for very
high-risk patients [< 1.8 mmol/L(~70 mg/dL) And/or = 50% reduction
from baseline]?

3. Combined ezetimibe (10mg) and simvastatin(40 mg) decreased LDL-
C by 50% and ischemic cardiovascular event(ICE) risk by 22%
compared to placebo?

e
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MSD does not recommend the use of any product in any
different manner than as described in the approved
Prescribing information.

Physicians are advised to consult the prescribing information
Issued by the manufacturers before prescribing any drug
discussed or described at this meeting.
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VYTORIN Prescription Information

Htol| £l M (oM E[o| =2 /AHIAEFE) 10/10, 10/20, 10/40, 10/80 mg
(25 23] 22N D2 AHSESOIEYEE 7I5d 2 H|715H) & =288 IXE T &tXte| ALSE
=& AH E(total-C), LDL-2& AH Z(LDL-C), otZE B tt#(Apo B) & E2|Z22|M2I0|=(TG)S HdaAlZ7| 12, HDL-
2| AH E(HDL-C)= S7HAI7|7] flgt Aol BHEM=2M FoigHct sgYe 715d nZ2| AH EE S (HofFH)
BRte| MSE S22 AHE 2 LDL-22AHES ZaA7|7] fle o2 X2 XSt x[=Z(0f, LDL Apheresis) <l
HxH=2AM, £= o2 X2 X5t X 27} FS5HK| 22 4 Foighct,

(8¢ 2] HO|EE S F0{M 2 FoiEQl &Xl= & Zel|AHE X5tA S dilof 5tof, F0{ZF2 &HXle| LDL-

ZelAH E2| 7| MR, HEE= XN E2FEA L 28X U3 w2l =& =[o{of &t Hio|EE 2 AALRF 2HA[g10]

12l 13| MEof| Eo{Bt|C} UHIMOZ A AE= 222 12 10/20mgo| 2 LDL—*—H*HI% Ao H Mol

M2 stXlel 29 12 10/10mgl 2 A|ZHSt 4= ISLICl HIO|EZS F{E AR F L= 22 MY F | 4F 0| A9
= =2 E

1 = -

HAS FUEE XEXE 2l ot = 82 =EELICH AHIAEIE 80 mg EF2 MEFH A CHE AEHEA 2f=0
Hlof 25HE2 1ol 7| W20 10/80mg EH2 S52 LEAHEES A & g 2tA &HE2| ol
=2 2A S M0 R 2F;0l| 0| =X R5tL, A=ALE| FAUM0| Al fIHM S 435t Z 7ol 2t5hod
Metdeoz Fo{gtHch 352 ME(FE AH0{ & (GFR) = 60mL/min/1.73m) &At2| 29 & =&HO|
HR35HX| gguct 2ty AE des sttsta = "7‘4 AF—T‘HI 0128 <60mL/min/1.73m ¢l 2tXte| A2,

HIO| E2110/20mgS 1€ 13| A Hol| Fo{gf{ct. ol2{gt bAoA o =2 EH2E Foie E[HOH: A&l
F0{5l0{0F 3t0{ Mads| =L{E{E s of BTt & &2 ZHEo &txtel 75'—?— E =Ho| IRSHX| el SSE £
52| ZhEof ghxte| 2 Hio|ERl2] Foi7t HEE X &t

AL 5 @ ofo| MOl B4 SRV HlolgEoR

rlok

2ol ofol sl &}/ 2sM 7HE
ANEXHMog =2 siXp/ A8 9l 282 7/ 2t245 CYP3A4 UMM E F0 =l atX / Aul2g22 Alo|E2Axel ot
CILIE S 50{ T2l atX} /| ZEtE 2 A £ M (galactose intolerance), Lapp 2 &4 ZE S (Lapp Iactase
deficiency) = ZEY-ZHE2 A E5 30l (glucose-galactose malabsorption)s2| FHA 2l A7t U= 2HA}




VYTORIN Prescription Information
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VYTORIN Prescription Information

N

=

zor
°
0z
for
Rl
w
=
|0
0
12
=
A
x
ale
e
>
>
I

0|> r\l
o

0Z
0z
il
Rl
1o
w
=
o
0z
.
o T
ok
Mo
ro
T

N
2
x

Ir

or

oY

> T

ﬂiﬂ N
>

Ho3l) 2|5 AALE FIF AAIEHCH €3 olo| Mol 24

o 2
o Ol
o L H
oo
2gl

ofr 2

oY =

i
olnmri

o
g—r
_Ii
r2“
2

0

T
EH_
o
o

L OL [Odo 1 Oox—l—l_

rir
P

_ —

[== R =

0> on-

5O N O 2 rlok ol [N rlok 0> N
m o

Oy > 10 A~
r

0
[‘E

37Ho| flottf = &A™ (n=1,420)0ll M Fo{2tnto| LS IHSIA| 41 HIO|ERIS FO
i HElon], TIQFELOHH of WoisHC 2 HIEE 21F oM oS 2 F5, HA
Z

iz>2

mgmm

AN —

4, 258 AXIS o[RS

Zowmyg

N

A H

g

o5/ 5F 50 f

—

[Z~otoll CHet F04] a~of 2hAtol| st ot e & REad ARE =52

[DZXtofl chigt F0{] &Aool A, HIO|ERIS F0{at 2HAL & 792H 0| 65M| o] &to| A2 (176 2

—

a8 o
75A1|0|é}0| ) HHd2 2

il 4XF sIRto} 7 2 #AIZI0| SA}
o

=

SlgoLt, A8 DX} stXjol| M Eof 217

MAY A1 "F O}DIiﬁOIEi(transaminase) SaPNRSIEPN =SS

|E2lS Foiat DAl etxtollA 1.7%H 2, 10/80mgs Foigt

6% =2 S} 2 JA LIEHGESUCH HolERlS Fo{ M 2 EO“I’“ AMAMoZ EQRTHAZ|o
Al HREf &t Ch HIO| £l 10/80mge 2 St etAl= 85| Mut S5t 3712

X7 A S =

CHAL BH0f R UIEI2) 501, HAIX| 2 Bof 8 U7HA| 2P| SHAME A1 ALAISHOF BHCH
A (ALT S AST)S| x17} B AMAIBHx| o] 3uf OfAF AS Y 79 blo|E210| £04E
BHIC) ol 21 Fofots S0t QA BA /EE DU HEES ShE A2

LIEte 49, 52 F0{ & Schefch of & Helo| &el=X| 2 4%, Blo|E3

bS] HIO|E8 (£ HIO|ERIM S S8t oM E|D| 22} AHIAEIEIS] HZF0{)of et oMM 2 2 atAI - o
10 1899 OI“—°—| SHAto M EotE AL T HIO|EBI2 Moz erdo| 5 sH Tt FASHA

F0{] dFoH Foisi M= o =lof, lalo] 2hel=|H SA[ F0{E SX|sof i}







Visual Comparison of the retention of LDL (red) and Chylomicron remnants
( ) in carotid arteries from normalrabbits and WHHL rabbits

= Using 3D confocal microscopy to quantitatively determine arterial retention of ApoB 100 and

ApoB48 lipoprotein
= Watanabe Heritable HyperLipidemic strain is primary model of human familial hypercholesterolemia.
WHHL rabbits have mutation in the gene that encodes the ApoB100/ApoE LDLreceptor

= The arterial retention of cholesterol derived from apoB48 and apoB100 lipoproteins was investigated in a
rabbit carotid perfusion model under physiological conditions. We found that the intimal retention of
cholesterol derived from apoB48 lipoproteins was greater in WHHRs compared with controls
despite evidence that up to 90% of apoB48 lipoprotein internalization is mediated via the LDL receptor

WHHL rabbits = watanabe heritable hyperlipidemic rabbits




Ezetimibe/statin reduced migration of macrophage

Immunolocalization of monocyte chemoattractant protein-1 (MCP-1)




Ezetimibe/statin might improves plaque stabilization (in rabbit model)

= Arms : ezetimibe, simvastatin, E/S
= Duration : 6 weeks
=  Animal model : 34 Rabbits of accelerated atherosclerosis

12 - Femoral arteries

3%l 27%¢

1 —
28%)|
*

0.8 - T
0.6 -
0.4
0.2 -

D I 1

Umreated Simva Eze+Simva

intima/Media

1

normolipidemic diet (ND, B), untreated (C), ezetimibe-treated (Eze, D),
simvastatin-treated (Simva, E) and ezetimibe + simvastatin-treated (Eze +
Simva, F) rabbits.

*p < 0.05 versus untreated rabbits.



Endothelial function marker was related with LDL-C lowering

A Flow-mediated vasodil atation(%)

* Arms : Simvastatin 80mg vs. Ezitimibe/Simvastatin(E/S) 10/10mg

 Duration : 6 wks
* Pts: 39 T2DM or IGT pts —=— Before BQ123+BQ788

—&— After BQ123+BQ788

(A, E10/510 at baseline (B) E10/510 at follow-up
T 150
52 52
. | 38 100 .{—/ £2 100
— Sz 8 E
T 2 2
32 w0 i w0
3 0 l | T 0 T | |
. 3 10 30 3 10 30
Acetylcholine(pg/min) Acetylcholine(pg/min)
2
—m— Before BQ123+BQ788
—=— After BQ123+BQ788
. (C) $80 at baseline (D) $80 at follow-up
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E10/S10 580 55 o 2E
. <E §J % 50
Absolute changes in FMD =
0

! ! ! 0 T T
3 10 30 3
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ESC/EAS 2011 Guidelines:

Management of Dyslipidemia in Diabetes'

= Type 1 Diabetes

v In all patients with type 1 diabetes and in the presence of microalbuminuria and
renal disease, LDL-C lowering (230%) with statins as the first choice is
recommended irrespective of the basal LDL-C concentration [Class I, Level C]

= Type 2 Diabetes

v In patients with type 2 diabetes and CVD or CKD, and in those without CVD who
are over the age of 40 years with 1 or more CVD risk factors or markers of target
organ damage, the recommended goal for LDL-C is <1.8 mmol/L (~70 mg/dL) and
the secondary goal for non-HDL-C is <2.6 mmol/L (100 mg/dL) and for apo B is
<80 mg/dL [Class I, Level B]

v In all people with type 2 diabetes, LDL-C goal <2.5 mmol/L (~100 mg/dL) is the
primary target. Non-HDL-C <3.3 mmol/L (130 mg/dL) and apo B <100 mg/dL are

the secondary targets. [Class |, Level B]

J

Class= Class of recommendation, Level= Level of evidence, CV= cardiovascular, ESC/EAS = European Society of Cardiology/European Atherosclerosis
Society.




VYTORIN 10/20mg provided 250% LDL-C reduction
in Type 2 Diabetes patients'

In a clinical study of patients with hypercholesterolemia and type 2 DM (VYTAL study)

LDL-C TC HDL-C TG # non-HDL-C hS-CRP#

20% -
10% - 8%

0% 1
0% -
20% -

Mean percent change from baseline at 6 weeks (%)

-30% - -26%26% -23%
40% A -380/-33%
45 %p<0.001
-50% - o
0% -48% P<0.001
-60% - ~54% p<o .01 M VYTORIN 10/20mg (n=238)

M Atorvastatin 20mg (n=240)

HDL-C: high-density lipoprotein cholesterol, hs-CRP: high-sensitivity C-reactive protein,
LDL-C: low-density lipoprotein cholesterol, TC: total cholesterol, TG: triglycerides

#: median

1. Goldberg RB, et al. Mayo Clin Proc. 2006;81(12):1579-1588



In hypercholesterolemia with Metabolic syndrome patients

VYTORIN 10/20mg provided =50% reduction in LDL-C'

In a clinical study of patients with hypercholesterolemia and Metabolic Syndrome (VYMET study)

LDL-C TC* HDL-C* TG* non-HDL-C* hs-CRP
107 %
= 7% 5 5%
g 0
-:E P<0.05
S 07
g i 07 17%-17%
E _23% '22%
o 3071
< — A
= 404 -37%
= -0 31 ° 200
2 50 aal P
o 90t 0 <0.001
B -50% ) B V/YTORIN 10/20mg (n=219)
= <0. _
601 Atorvastin 10mg (n=215)

B Atorvastatin 20mg (n=215)

HDL-C= high-density lipoprotein cholesterol; hs-CRP= high-sensitivity C-reactive protein; LDL-C: low-density lipoprotein cholesterol;
TC= total cholesterol; TG= triglycerides.
§ Number of patients 220 for E/S 20 mg, 216 for A 20 mg.

ber of patients 216 for A 20 mg.




VYTORIN 10/20mg: Greater improvements in key parameters
than mono statin in elderly hyperlipidemia patients

In a clinical study of hypercholesterolemia patients = 65 years of age with or without cardiovascular

disease (VYTELD study)
- LDL-C TC HDL-C TG # non-HDL-C hs-CRP *
X 20 -
) 7 P<0.05
£ 10 1 3.8
(O]
g 0 -
0
5-10 :
<l -20
§_30 _ -24.4-24.9 -21.3
O
- -33.3
G 40 -37.8  P<0.001
% 50 -43 P<0.001
2 -49.9 M VYTORIN 10/20mg (n=232)
f%g-GO - -54.2 padws M Atorvastatin 20mg (n=238)

HDL-C: high-density lipoprotein cholesterol, hs-CRP: high-sensitivity C-reactive protein,
LDL-C: low-density lipoprotein cholesterol, TC: total cholesterol, TG: triglycerides

£ _Nopnparametric results (medians) are presented for triglycerides

Foody JM , et al, Am J Cardiol 2010;106:1255-1263



VYTORIN was Generally Well Tolerated

All VYTORIN All atorvastatin

10/20, 10/40mg/day 10, 20, 40mg/day
Adverse Events (n=513) (n=771)
=1 Clinical event 28.3% 24.6%
Drug-related clinical event 4.1% 4.3%
Discontinuation due to 1.9% 1.2%
drug-related clinical event
ALT or AST =3 x ULN (consecutive) 0.8% 0.5%
CK =10 X ULN with muscle symptoms 0% 0%

e aminotransferase; ULN=upper limit of normal:

1. Foody JM, et al. Am J Cardiol 2010;106:1255-1263



Relationship of Atherosclerosis and Cardiovascular disease

« Cardiovascular disease (CVD) due to atherosclerosis of the
arterial vessel wall and to thrombosis is the foremost cause of
premature mortality and of disability-adjusted life years
(DALYS) .

«  The management of dyslipidemias as an essential and integral
part of CVD prevention.

= Dyslipidemias cover a broad spectrum of lipid abnormalities,
some of which are of great importance in CVD prevention.

J

e




Non-HDL-C Is Superior to LDL-C in Predicting CHD Risk

The Framingham Study

= Within non—HDL-C levels, no association was found between LDL-C and the risk for CHD

= In contrast, a strong positive and graded association between non—HDL-C and risk for CHD occurred
within every level of LDL-C

= Non-HDL-C is a stronger predictor of CHD risk than LDL-C

Relative CHD Risk

»’
<130 130159 2160 <160 WO
LDL-C, mg/dL




Non-HDL-C concentration is in positive correlation with CVD

3.07 ® Non-HDLC
A4 Apo B
2.5 # HDLC I
m Apo Al
2.0 -
1.5 H
1.0 oo
0.8 - I
-] | ! ! | | T | | | | |

-10 -08 -06 04 02 0 02 04 06 08 10 12
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Non HDL-C: Secondary target of therapy

= Non-HDL-C =TC - HDL-C

= Apo B concentration represents total number of lipoprotein particles
(LDL + IDL + VLDL + chylomicron)

= This may be called “non-HDL” cholesterol or “atherogenic cholesterol”

= If baseline triglycerides: >200 mg/dL,

Non-HDL cholesterol: Secondary target of therapy

e




The LOWER, The BETTER : Cholesterol Treatment Trialists

30% Statin vs. control
(21 trials)
— 25%
(@)
X
=N
5 20% -
Sw®
§ = More vs. Less
= % 15% (5 trials)
)
£
S @ 10% —
8 (&)
& 2
((b)
% 5%
0% 1 T T |
0 10 20 30 40

Mean LDL cholesterol difference between treatment groups (mg/dL)




Significantly Greater % Reductions in CRP Were Achieved With
Eze/Simva

= Significantly Greater % Reductions in CRP Were Achieved With Eze/Simva Compared With Each
Corresponding Dose of Simva Monotherapy

20 -
PBO PBO
_ = EZE Pooled Pooled SIMVA EZE/SIMVA ¥ EZE 10mg
10 10mg SIMVA EZE/ (mg) (mg/mg) SIMVA
SIMVA 10 20 40 80 10/10 10/20 10/40 10/80 -
- @ EZESIMVA
0 —]

-
o
|

N
)
|

Median % Change(+SEM)
|

)
)
|

*

-31.0 303 |
-40 - 3o +
*p<0.001 vs. corresponding dose of SIMVA -378
**p<0.01 vs. corresponding dose of SIMVA
-50 ! **p<0.001 vs. pooled SIMVA
NS= not significant




Lower LDL-C levels were correlated with reduced CV risk

* |n a meta-analysis of more than 169,000 patients in 26 clinical trials with statins.

= There were 87,903 (52%) participants with preexisting CHD, 32,210 (19%) with a
history of diabetes, and 25,920 (15%) with other vascular disease.!

for every

39mg/dL

(1.07Zmmol/L)
reduction in LDL-C
There was a



2001 NCEP ATP lil: LDL-C goal value

Non-coronary form of atherosclerotic dz. DM.
2+ risk factors with 10yr>20%

Yes No

:

Major risk factors:
age, hypertension,

10-year CHD risk: Framingham Score smoking, family
history of premature

| l ‘ CHD, HDL-c<40 mg/dL
|

LDL-c goal <100 <130 <130 <160

=130 =190
> >
(100-129: optional) AL Al (160-189: optional)

Medication start




Cholesterol homeostasis
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Biology of Atherosclerosis: Contributing Factors'-3

Dyslipidemia
Aging 1 Atherogenic Diet
High Blood e Lack of
Pressure TOUENC Physical Activity

LipeProtent

Deposition &
Inflammatory.

Diabetes ~ Infiltration N Smoking
Genetic

Predisposition Obesity
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Ezetimibe/Statin Showed Complementary Effects on

Cholesterol Absorption and Production

Statin had inverse effects
on absorption and production

Ezetimibe had opposite effects
VS. simvastatin

Ezetimibe/Statin had
complementary effects

aCholesterol production markers: lathosterol and desmosterol; °Cholesterol absorption markers: sitosterol and campesterol.

e

Production
Marker:Total
Cholesterol
Ratio?2

Absorption

Marker:Total

Cholesterol
Ratio®

ap .




Inhibition of cholesterol absorption may lower
LDL-C levels effectively

=  Object : To evaluate the relationship between LDL-C lowering effect and baseline cholesterol absorption and synthesis markers n patients with CAD
= Arm : ATV 20mg/day, RSV 5mg/day, ATV 10mg/EZE 10mg, RSV 2.5mg/EZE 10mg
= Patients : 171 patients with CAD

A % changes in campesterol/TC from baseline b % changes in campesterol/TC from baseline
w2 oy
| ©
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- - 0.- L o“ L
§= ._39 —l ®e ..'.' * e ©
o 40 ¢ 4 ° - ¢
c
. . 50 g 50 . .
r=0.35, p<0.01 > r=0.0004, p=1.0
-60 R -60 -

Ezetimibe-plus-statin therapy may be useful for lowering LDL-C level,
irrespective of baseline levels of cholesterol absorption and synthesis markers.
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http://www.msd-korea.com/

Serum apoB48 level might be a good marker for the detection of early
atherosclerosis with normal-range levels of BP and TG

=  QObjective: To investigate the correlations between profiles of apoB48-containing lipoproteins and the progression of
atherosclerosis in subjects with normal TG levels

= Patients: 164 osaka police hospital (annual health check)

®  Conclusion:

v" The accumulation of CMR might be an independent risk factor for the development of atherosclerosis
among subjects with TG levels between 100 mg/dL-150 mg/dL.

v' The measurement of fasting apoB48 level is very useful for the detection of early onset of atherosclerotic

plaques
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In patients not using statin,
The surrogate atherosclerosis marker IMT correlated best with apoB438

= Objective : To investigate whether fasting plasma levels of apoB48 can help to differentiate subjects with different
conditions with remnant accumulation [e.g. FCH, T2DM and CAD] from subjects without remnant
accumulation. The relationship between apoB48 and IMT was also investigated

= Method : Patients-189 subject(FCH, FH, CAD, T2DM, Control, CAD+T2DM)
= Conclusion :

v/ ApoB48 concentrations are highest in patients with FCH and in atherosclerotic subjects with T2DM.

v/ In patients not using statins, the surrogate atherosclerosis marker IMT correlates best with apoB48, suggesting
that fasting apoB48 may help to detect subjects at risk.
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