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Current status of dyslipidemia treatment




Atherothrombosis:
A Generalized and Progressive Process
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Atherogenic dyslipidemiaz. ¥k
- The atherogenic triad -
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Importance of Cholesterol in Atherosclerosis
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CHD RIisk Increases as
Plasma Cholesterol Increases
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CHD = coronary heart disease; MRFIT = Multiple Risk Factor Intervention Trial.

1. Stamler ] et al. JAMA. 1986;256:2823-2828.

2. Reprinted from Am ] Med, Vol 76, WP Castelli, Epidemiology of coronary heart disease: the Framingham Study, pp. 4-12, Copyright 1984, with permission from Excerpta
Medica Inc.



Stabilization of ‘vulnerable’ plaques
by lipid lowering

Non-atherosclerotic ~ “Vulnerable” plaque “Stable” plaque
coronary artery

Masanori Aikawa and Peter Libby
European Heart Journal, 2001

Peter Libby and Masanori Aikawa
Nature Medicine, 2002



LDL cause atherosclerotic cardiovascular disease (ASCVD)
Evidence from genetic, epidemiologic, and clinical studies
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https://www.ncbi.nlm.nih.gov/pubmed/28444290

Absolute reduction in LDL-C level is associated with lower relative risk of

Relative Risk of Major Vascular Events

JAMA. 2016;316(12):1289-1297

major vascular coronary events
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Reduce 39mg/dL (1 mmol/L) LDL-C by statin:

reduce 24% risk of major coronary events

» 174 000 participants, meta-analysis, 27 randomized trials

Events (% per annum)

Statinormore  Control or

RR (C) per 1 mmol/L Events (% per annum)

RR (CI) per 1 mmol/L
reduction in LDL cholesterol

reduction in LDL cholesterol

Statinor more  Control or
intensive less intensive

intensive less intensive

Major coronary events .

Men 4148 (1-6%) 5406 (2-1%) =

Women 1082 (1-2%) 1259 (1-3%) 4—.—

Subtotal 5230 (1.5%) 6665 (1.9%) ¢

Adjusted heterogeneity test* y3=2-76 (p=0-10)
Coronary revascularisation

Men 4547 (1.7%) 5773 (2:3%) E 3

Women  922(1:0%) 1137 (1-2%) ——

Subtotal 5469 (1-.5%) 6910 (2-0%) (1)

Adjusted heterogeneity test* §2=2-07 (p=0-15)
Stroke

Men 1747(0-7%) 2060 (0-8%) ——

Women 667 (0-7%) 739 (0-8%) : B
Subtotal 2414 (0-7%) 2799 (0-8%) >

Adjusted heterogeneity test* §3=1-02 (p=0-31)

I 1 1

=990 <>95%C 050 075 100 125

Statin or more
intensive better

* LDL 1.0 mmol/L =39 mg/dL

Lancet. 2015 Apr 11;385(9976):1397-405

Control or less
intensive better

Any vascular death
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Adjusted heterogeneity test* y%=0-04 (p=0-84)

Any death

075 (071-0.80) Men 6431 (2-4%) 7009 (2:6%) - 0-90 (0-86-0-95)

076 (066-0.87) Women 1935 (2:0%) 2078 (22%) — 0-91(0-84-0-99

076073078 Total  8370(23%)  9087(25%) o 0-91(0-88-0.93)
Adjusted heterogeneity test* y3=0-62 (p=0-43)

Effects on major vascular events
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https://www.ncbi.nlm.nih.gov/pubmed/25579834

Log-Linear Effect of Lower LDL-C on CHD
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Cannon CP, et al. AHA, November, 17
2014




Relationship between LDL-C levels and change in
percent atheroma volume for several 1VUS trials

187 oz 0.97 REVERSAL
{ P<0.001 CAMELOT pravastatin
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1.2 7
Median -
change in
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(%) placebo
0
! Regression
-0.6 1
. ASTEROID
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Ref: Nissen S et al. JAMA 2006; 295: e-publication ahead of print



Statin exerted significant regression of coronary plaque

volume in Japanese patients with stable CAD
The COSMOS study

— xLumen |
/ \
\

—Atheroma —— 'J_ e

Takayama T et al. Circ J 2009; 73: 2110-2117



=1}
c
0
c
o
T
o
o
x
11}
L]
o3
c
o
5
m
o

Major CVD Events, %o

Residual CVD Risk in Patients Treated
With Intensive Statin Therapy

Btandard statin therapy
B Intensive high-dose statin therapy

13.7 @

PROVE IT-TIMI 221 IDEALZ2 TNT=2
4162 8888 10 001

*Mean or median LDL-C after treatment

Cannon CP, et al. N Engl J Med. 2004;350:1495-1504.
2 Pedersen TR, et al. JAMA. 2005;294:2437-2445.
3 LaRosa JC, et al. N Engl J Med. 2005;352:1425-1435.



Clinical considerations
of different statin use

- Benefit & RiIsk




History of Statins

2001/8
withdrawal



Potential time course of statin effect

Atherosclerosis
LDL-C Inflammation regression
lowered* reduced

Endothelial Ischemic Cardiac
function episodes events
restored reduced reduced*

www.lipidsonline.org



Statin Dose Titration

« Monotherapy is the traditional approach

» Current practice based on up-titration of statin dose

e “Rule of 67

» For every doubling of the statin dose, LDL-C is lowered

only by another 6%
—6% —-6% —-6%
Statin 10 mg 20 40 80
mg mg mg
0 10 20 30 40 50 60

% Reduction in LDL-C

Adapted from Grundy SM et al 3 Am Coll Cardiol 2004;43:2142-2146; Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults Circulation 2002;106:3143-3421; Knopp RH N Engl J Med
1999;341:498-509; Stein E Eur Heart J Suppl 2001;3(Supp! E):E11-E16.



Lipid Management Pharmacotherapy

2
Therapy LDL

Statins* 419-37% | 25-50%

1 18%

3 13%

Ezetimibe

Bile acid

- (0]
sequestrants ¥ 10-18%

37-10%

Nicotinic . .
acid 4 10-20% | 10-20%

Fibrates 3 19% 3 4-21%

Patient
tolerability

4-12% 3 14-29% Good

1% 9% Good

3% Negrtral Poor

Reasonable

- (0)
¥ 30-70% to Poor

14-35%

11-13% 4 30% Good

HDL-C=High-density lipoprotein cholesterol, LDL-C=Low-density lipoprotein cholesterol, TC=Total

cholesterol, TG=Triglycerides

*Daily dose of 40mg of each drug, excluding rosuvastatin.



LDL-reduction and side effects with
Increasing doses of statins
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Higher statin dose, higher side effect
.,

P @ Fluvastatin (20,40,80mg)
25 9 :
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[
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Adapted from: Am J Cardiol. 2003 Aug 21;92(4B):23K-29K


https://www.ncbi.nlm.nih.gov/pubmed/12948873

Adverse Effect of Statin

Most Common Reasons for

STO P pl N G » cons%tgregtions
STATIN USE

1. Myopathy (5-10%)
2. Hepatitis (1-3%)

8%

- Rhabdomyolysis
- Cognitive decline

- New-onset
diabetes

Percent of former users

0T 58° 4210 6%
oo0n! i3 S ‘2‘7 l" 3;!
@=on 20
Side Cost Efficacy Other Don't know/

Effects Can't remember

Reasons for stopping statin use among former statin users

J Formos Med Assoc. 2017 Apr;116(4):217-248.



Risk of Incident Diabetes With Intensive-Dose Compared
With Moderate-Dose Statin Therapy - A Meta-analysis

Odds ratios were 1.12 for new-onset diabetes and 0.84 for cardiovascular
events for participants receiving intensive therapy compared with moderate-dose therapy.

Moderate-Dose Statin Therapy

Figure 2. Meta-analysis of New-Onset Diabetes and First Major Cardiovascular Events in 5 Large Trials Comparing Intensive-Dose to

Incident Diabetes
PROVE IT-TIMI 22,'8 2004
AtoZ'7 2004
TNT,'® 2005
IDEAL, '8 2005
SEARCH,® 2010

Pooled odds ratio
Heterogensity: 12=0%; P=.60

Incident CVD
PROVE [T-TIMI 22,8 2004
AtoZ'7T 2004
TNT, !5 2005
IDEAL, '8 2005
SEARGCH," 2010

Pooled odds ratio
Heterogensity: 12=74%; P=.004

Cases/Total, No. (%)

l Intensive
Dose
1014707 (5.9
BEATEB (3.7)
418/3798 (11.0)
24073737 (6.4)
625/5398 (11.6)

1449/16408 (8.8)

5707 (18.4)
212/1768 (12.0)
647/3798 (17.0)
776/3737 (20.8)

1184/5398 (21.9)

3134/16 408 (19.1)

Moderate !
Dose
959/1688 (5.9)
ATAT36 (2.7)
358/3797 (9.4)
209/3724 (5.8)
587/5399 (10.9)

1300/16344 (8.0)

355/M1688 (21.0)
2341736 (13.5)
B30/ATET (21.9)
917/3724 (24.6)
1214/5399(22.5)

3550/16344 (21.7)

OR (95% CI)
1.01 (0.76-1.34) —
1.37 (0.94-2.01) =
1.19 (1.02-1.28) .,
1.15 (0.95-1.40) —a—
112 (1.04-1.22) e
0.5 10 2.0

Odds Ratio (85% CI)

0.85 (0.72-1.01) —a—
0.87 [D.72-1.07) —.—
0.73 (0.65-0.82) ——
0.80 (0.72-0.89) —-—
I 0.84 (0.75-0.84) e I
0.5 10 2.0

Odds Ratio (85% CI)

JAMA. 2011;305(24):2556-2564




Treatment gap of

lipid lowering treatment in Asia




% of attaining goal

*Reality-Asia: to evaluate cholesterol
goal attainment in the ‘real world’

100
So 81
64 62
50
(0]
China Malaysia  Singapore Korea Taiwan Thailand
CHD/DM LDL-C goal<ioo mg/dl ® Non-CHD with 2+ risk factors LDL-C goal<130 mg/dl

Non-CHD with< 2 risk factors LDL-C goal<160o mg/dl B Overall

Curr Med Res Opin. 2008 Jul; 24(7): 1951-63



Physician inertia in in REALITY-Asia

E — .
80% of Physicians: No Change!!
el owl [ ] awt | | o

Discontinued B Up-titrated © Down-itrated O No Change

Curr Med Res Opin. 2008 Jul; 24(7): 1951-63
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A large-scale, multinational study evaluating the current
treatment status of hypercholesterolemia in Asia and
investigating possible association of patient and physician
characteristics, as well as their attitude towards the
management of hypercholesterolemia

European Journal of Cardiovascular Prevention & Rehabilitation March 7, 2011
1741826710397100


http://100.naver.com/100.nhn?type=image_list&docid=45952&dir_id=1004010201

Percentage of Patients at LDL-C goals recommended
by the 2004 updated NCEP ATP I11* guidelines

% of Patients at LDL-C goals recommended by 2004 updated NCEP ATP llI* guidelines
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Changes in the lipid-lowering drug since first
prescribed a drug

Changes in the lipid-lowering drug since first prescribed a drug

W Same drug
(n=4562)

M same drug but
dose increased
(n=607)

31



Taiwan Secondary Prevention for patients with AtheRosCLErotic disease (T-
SPARCLE) Study : 449% failed to achieve LDL-C < 100 mg/dL

2010 to August 2014 (n =5843)

[ Enrolled patients with ASCVD from January

® Failure to achieve an LDL-C (100 mg/dL): increased
= Notuling o follow an NCEP (n =152 risk of MACEs in ASCVDs

» Receive hormone therapy not stable (n =876)

+ Not Signed inft d (n=3) H

et e e e s (3520 ® Importance of keeping LDL-C at goal levels
» Ath leroti lar di with unknown disease type

(n=887)

Patients taking 2 statins at study enrollment
_[ =0 1 Table 3. Multivariate Cox regression model for MACE by joint distribution of statin use status and LDL-C level.
Category n Hazard ratiot 95% Cl p-value
[ Patients included in the analysis (n =4099) ] Under statin LDL-C <100 mg/dL 1747 1.00 (as reference)
Not under statin & LDL < 100 mg/dL 571 1.42 0.77-2.63 0.26
i 1.04-2.63
I Not under statin & LDL > 100 mg/dL 2 1.06-3.94
High-intensity Moderate-intensity |[ Low-intensity No use statin
statin therapy statin therapy statin therapy therapy tAdjusted for age, gender, body mass index (BMI) level, cigarette smoking history, fibrate use, history of hypertension, heart failure, diabetes, myocardial
[ (n=183) } (n=2338) J [ (n=412) ] ( (n=1166) } infarction, ischemic stroke or transient ischemic attack, previous coronary or lower extremity arterial disease (LEAD) intervention and levels of estimated

. . . glomerular filtration rate (eGFR) at baseline.
* Multicenter prospective observational study,

+ Jan.2010-Aug.2014, follow-up data as of March 2015
+ > 18 years old with stable symptomatic atherosclerotic diseases

PL0oS One. 2017 Oct 26;12(10):e0186861.



ORIGINAL ARTICLE

Guideline-adherent therapy in patients with @:;mm
cardiovascular diseases in Taiwan

Jiann-Shing Jeng ?, Wei-Hsian Yin °*°, Chin-Chou Huang *¢,
Shao-Yuan Chuang‘, Hung-1 Yeh 2, Ching-Chang Fang ",
Tsung-Hsien Lin', Kuo-Yang Wang’"“, Wei-Kung Tseng "™,
Lien-Chi Huang ", Kwo-Chang Ueng °'", I-Chang Hsieh “,
Yi-Heng Li ", Wen-Harn Pan’, Chau-Chung Wu >“*,
Jaw-Wen Chen “° on behalf of the Taiwanese Secondary
Prevention for Patients with AtheRosCLErotic Disease
(T-SPARCLE) Registry Investigators

Journal of the Formosan Medical Association (2015)114, 1000e1007



%. Guideline-recommendedtarget achievement

100
80 OMen

80 m'Women

70

Only 54.8% and 55.9% of patients
achieved the recommended lipid and
BP control targets, respectively.

EVD nly CADonly CVD+CAD|CVDonly CAD only CVD+ CA CVDonly CADonly CVD+CAD

BP Target LDL=<100 Target EP & LDL<100 Target

ournal of the Formosan Medical Association (2015)114, 1000e1007
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Treatment patterns of lipid-lowering therapies and possible
statin intolerance among statin users with clinical
atherosclerotic cardiovascular disease (ASCVD) or diabetes
mellitus (DM) in Taiwan

DOl 10,1111/ jep. 13284

ORIGINAL PAPER

L EEASCVDEDMBEER statinfizy) , 3 " statin& frezetimibe .
AYAREEINAR "statin¥F 254 1 olAESRERY A =2 14

- A retrospective cohort study using Taiwan's 2005 to 2013 NHIRD.

- Patients with history of clinical ASCVD or DM (without previous clinical
ASCVD) and initiating statin or statin plus ezetimibe therapy during 2006 to
2012

- AMENRVARL N ( BIEFE ~ ERER - A -~ INEE - REE) ~ BEYIEEMS

( #Zm¥ B ZEmedication possession ratio, MPR) - FRZER: &M ( EIFRE/)VIR60

X)) - Ukstatinfi 2 o] gE5 | BV AT =214 ( EEMERRBEN12[ER )

J Eval Clin Pract. 2019 Oct 23

Patients receiving first statin and/or ezetimibe
therapy between 01/01/2006 and 12/31/2012. The
date of first statin and/or ezetimibe prescription
termed index date.

N =211,847

v

Patients with diagnosis of clinical ASCVD or CVD-
related risk factors within 1 year before index date
N =113,615

v

Patients initiating only one statin or ezetimibe
prescription on their index date
N =109,774

v

Patients not receiving statin or ezetimibe
within 1 year before index date.

N = 82,886
\ 4 F *
Patients Patients o '.'Lb
initiating only initiating only Initiating
: o statin and
statin ezetimibe ezetimibe
N = 80,167 N =278 NEEDY



https://www.ncbi.nlm.nih.gov/pubmed/31646715

19.99 £17ASCVD ?‘,\"“‘fr'Zl 496 DM B, ¥ ﬁ%"statmiﬁﬁﬁ«i»é’* # @t X
(PR A2 73 aR @ & 5 A& e > @;&3 R Faer H o ststatindg ¥4 )

TABLE 4 Statinintolerance

By History of Clinkeal ASCVD or
By Index Lipid-Jowering Agents CWD-related Risk Factors

Statin + Diabetes Mellitus but
Overall Statin Only Ezetimibe Clinical ASCVD  without Clinical ASCVD
All patients (n, row %) B2 408 10000% BO 167 9705% 2441 295% 11092 1343% 31100 37.65%
Patients with more than one treatment 67 253 10000% A5304 97.10% 1949 290% B579% 1276% 24 897 37.02%
modification fn, row %)

Possible statin intolerance 18 260  2210% 17718 2210% 542 2220% 2207 1990% 6640 21.35%

Possible statin ineffectiveness 4045 490% 3902 487% 143 5B6% 507 457% 1560 5.07%

Possible statin intolerance and/or ineffectiveness 4565 553% 4417 551% 148 606% 587 529% 1809 5.87%

Possible nonstatin intolerance and/for ineffectiveness 719 087% 140 017% 579 2372% 98 0.B8% 287 0.92%

Abbreviations: ASCVD, atherosclerotic candiovascular disease; CVD, cardiovascular disease.
RO
=5
[=]
(n=82608) ASCVDEZE DMEZE
(n=11092) (n=31100)
FEEILRMIEEE 59.64% 54.0% 57.5%
o /A/\
2 0.59 0.62 0.60
FRZESEM 40.43% 46.1% 42.6%
. e o = =

StatinfR 24 o] BERY A MY =24 22.10% 19.9% 21.4%

J Eval Clin Pract. 2019 Oct 23


https://www.ncbi.nlm.nih.gov/pubmed/31646715

B T RicR R RS NG kg

By History of Clinical ASCVD or CVD -related

By Index Lipld-lowering Agents Risk Factors
Diabetes Mellitus but

Overall Statin Only Statin + Ezetimibe Clinical ASCVD Without Clinical ASCVD

Discontinuation
Patients who discontinued treatment 49 265 59.64% 4B014 59.89% 1251 5125% 5990 54.00% 17 B&9 5746%
Patients with statin discontinuation only (n, column %) 48 017 O7.47%  4B014 100.00% 3 024%  5B0é& E.93% 17 420 G7ATH
Patients with statin and ezetimibe discontinuation in, colurmn %) 1234 2.50% 0 0.0% 1234 GB.64% 181 3.02% 447 247%
Patients with ezetimibe discontinuation only {n, column %3 14 0.03% li] 0.0% 14 112% 3 0.05% 7 004%

oAATER P § iF L $(59.64%0) Rk F Bk T i IR
- H AT LR 0 A NP 54.0%:HASCVD & ¥ (n=5990)157.5%:DM & % (n=17869)
CELNIE F PEY- S

&—?{ & * statindg # $ 2_ L 39% $ g i M (MPR) s ER £ s 3 % (ASCVD & % =0.62+ DM & % =0.60) °
He EH »'Ej&grj_fi(MPR>O.8)ﬁwb XSz 22 - (ASCVD & 4=38.7% ~ DM & & =33.4%) -
T BEEES R F L BMWYHY540% > H ASCVD.&,—?,‘ 5 46.1% ~ DM,&—* % 42.6% -

J Eval Clin Pract. 2019 Oct 23
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Investigator & Sites - Global

EUROPE
. Belgium
. France Jordan . India
. Greece . Kuwait . Indonesia
*  Germany . Lebanon . Philippines
. Ireland *  Saudi Arabia *  South Korea
. Italy . UAE . Singapore
. Russia *  Taiwan
*  Thailand

Data on File CSR #MK-0653A-427 ° Vietnam



DYSIS IT AP - Study Design

8 Multi-national, Multi-site, Prospective, Observational Study
* Patients are treated per standard of care
* No additional tests or procedures performed as part of this study
* Consecutive enrollment to avoid selection bias
> ] Primary Objective
* To globally document real-life lipid levels relative to the new “ESC/EAS Guidelines for the
management of Dyslipidemias” in patients with CHD (stable CHD or ACS)

Baseline
(Office visit)

n=2794
‘ |I="CH + Medical chart review
n=1798 SY 15 o e «  Patient interview 120d+15
‘ (O”t rgf"eﬁrif" (Regular clinic visit or
: ,,ip"r‘f,fnfﬁ o Telephone)
fo 12" mé o
ed ol . . .
pita“z - * Medical chart review
Hg; P y . « Patient interview
| A o?
f;\,gwst',‘ o0t/ ' -
2 e
(i er Ca.re si0” '
At
Lif‘hﬁa & @
Z =) =
&
&S
L

Data on File CSR #MK-0653A-427



DYSIS II AP: Attainment of LDL-C levels less
than 70 mg/dL at baseline

Korean and Indian LLT-treated ACS patients displayed the highest LDL cholesterol target attainment

(@)

100
a0
80

70

Proportion of patients with LDL-C < 70 mg/dL (%)

CHD ©)

= LLT- treated
= Not LLT- treated 100
20

80

483

33.3

235

30

20.0
20.0
43.2
Froportion of patients with LDL-C < 70 mg/dL

. a.7
? 10.6

70 -

60 -

50

40 -

ACS

25.0

‘q o
B I I
Q o«
1 B T 5 ¢
w
< o
o
& o & & & &
£ o

% LLT- treated
= Not LLT- treated

*The ‘other’ category includes black, Caucasian, Hispanic and other ethnicities.

(Poh et. al. Eur J Prev Cardiol. 2018 Dec;25(18):1950-1963.)



DYSIS II AP: Target LDL-C level attainment in

ACS patients

Proportion of patients at target (%)

T

100

u All patients
= LLT-treated
™3 (N-20) N=-13m w Not LLT-treated

0 -

80

70

50

20 -

Proportion of patients at LCL-C < 70 mg/dL

10

Low-risk Moderate-risk High-risk Very high-risk
(<130 mg/dL) (=115 mg/dL) (=10 mg/dL) (=70 mg/dL)

= All pafients
= LLT-treated
W Not LLT-treated

At hospital admission At 4-month follow-up

*risk categories and LDL cholesterol targets defined as per European Society of Cardiology (ESC) and the European Atherosclerosis Society (EAS) 2011 guidelines

(Poh et. al. Eur J Prev Cardiol. 2018 Dec;25(18):1950-1963.)




DYSIS II AP: Use of lipid-lowering therapy
in ACS — 4-Month Follow-up

Rosuvastatin, 21.9%

Simvastatin, 16.0%

Pitavastatin, 1.0%

Others, 2.1%

Unknown, 0.4%

ravastatin, 0.3%

luvastatin, 0.3%

ovastatin, 0.1%

Atorvastatin, 60.0%

Mean atorvastatin-equivalent statin dosage : 27+-18 mg/day.
(Poh et. al. Eur J Prev Cardiol. 2018 Dec;25(18):1950-1963.)




DYSIS IT1 ACS: Use of lipid-lowering therapy in ACS
— 4-Month Follow-up

EREFEQEMAOER - JURIREBEMIEREEACSHREMNEARENH - ELDL<70mg/dLAYE
RRBOES

Indicates the change in lipid-lowering therapy at admission to a hospital for the treatment of an ACS, as well
as the changes applied during hospital stay, at discharge and after a 120 day follow up period.

Lipid lowering treatment (%)

B Taiwan (n=130) M Hong Kong(n=140) M Singapore(n=126) M Thailand(320) M South korea(n=30l) B Philippines(n=48)

96.4 96 99-197.495 g 93,£96.897.299497.9 97.198.196,598.3100
877 86.9 |
789 l
62

50

At admission During hospital stay At discharge 120 days post ACS LDL<70md/dL at follow up




DYSIS II ACS: Use of lipid-lowering therapy
in ACS — 4-Month Follow-u

* Filipinos receiving higher doses of atorvastatin / day

Atorvastatin equivalent dose
M Taiwan (n=130)

M Hong Kong(n=140) m Singapore(n=126)

l 6(*22 *

M Thailand(320) m South korea(n=308) m Philippines(n=48)

56.74

19.37 169 16.91

14.42 13.86

18.58 16.45

17.69 17.36

18.47 17.18

At admission

During hospital stay At discharge
L]

120 days post ACS
Koreans receiving higher proportion of ezetimibe in combination with statin

Ezetimibe in combination with any statin(%)

B Taiwan (n=130) ™ HongKong(n=140) m Singapore(n=126) M Thailand(320) ™ South korea(n=308)

® Philippines(n=48)

| i

11.7
11

0
At admission During hospital stay At discharge

120 days post ACS

A.K.GITt et al. Data n Briet 16(2018)369-375



Think beyond of statin monotherapy

— powerful LDL-c reduction of ATOZET




Consistent Effect Per Unit Lower LDL-C on Risk of CHD

«  Comparison of polymorphisms in genes that lower LDL-C through common final
pathway of LDL receptor (including PCSK?9) adjusted per unit lower LDL-C

* Upto 63,746 cases of CHD and 130,681 control subjects

Gene SNP LDL-C ES OR,,, (95% CI)

(mg/dl) Adjusted per 10 mg/d! LDL-C

i

NPCIL rs217386 -112 —l 0.87 (0.74-1.02)

NPCILI LDL-C Score - 2.35 + 0.82 (0.74-0.91)

— —

HMGCR rs12916 -227 —n— 0.84 (0.78-0.91)

HMGCR LDL-CScore  -2.99 —B— 0.83 (0.77-0.88)

PCSK9 rs2479409 -199 — B 0.83(0.75-0.92)
]

PCSK9 rs11206510 -258 —B—— 0.81(0.73-0.89)
1

PCSK9 (46L)  rs11591147 -16.21 —-— 0.82(0.74-0.90)

ABCG5/G8 rs4299376 -252 —— 0.81(0.74-0.88)
1

LDL-R rs2228671 -5.48 L3 0.80 (0.70-0.90)
|

LDL-R rs6511720 -6.85 —-— 0.83 (0.76-0.92)
i

overall (l-squared = 0.0%, p = 0.997) <> 0.82 (0.80-0.85)
i

| | |
0.70 0.80 0.90 1.0

Ference, BA et al. J Am Coll Cardiol 2015;doi:10.1016/j.jacc.2015.02.020). http://iwww.CARDIOGRAMPLUSC4D
ora




Ezetimibe and Statins Have Complementary
Mechanisms of Action?

T N 9 Reduction of hepatic cholesterol
Together, ezetimibe in combination

with a statin provides: 9 Increased LDL receptor expression

9 Increased clearance of plasma LDL-C

Liver

Cholesterol |

Pool (Micelles)

v~ 0
{ LDL Receptor
v‘ Expression

Remnant ¢ P
Receptoss 7 T -

— 1

Atheroma

NPC1L1 = Niemann-Pick C1-like 1; HMG-CoA = 3-hydroxy-3-methylglutaryl acetyl coenzyme A; CMR = chylomicron remnant.
1. Grigore L et al. Vas Health Risk Manag. 2008;4:267-278.



CHANGE OF SYNTHESIS
AND ABSORPTION MARKERS!

MEAN LDL-C LOWERING?23

Inhib. of absorption Inhib. of synthesis Dual Inhibition

10%
20%

30% [

40%
50%

Ezetimibe alone Statin alone Ezetimibe/Statin

absorption synthesis, synthesis absorption

absorption

30-45%




STELLAR: LDL-C Reductions With Statin Monotherapy!

Pravastatin Simvastatin@ Atorvastatin Rosuvastatin®

-20%
-15 -28% 10 mg

-37% M 20 mg
-25 . —-46% M 40 mg
80 mg

=35 . .

" B
-55

A 6-week, parallel group, open-label, randomized, multicenter study comparing LDL-reducing efficacy of rosuvastatin vs
atorvastatin, simvastatin, and pravastatin across the dose ranges in adults with hypercholesterolemia (n=2,431; per
dose group, n=156-167), after dietary lead-in.

Mean change in LDL-C
from untreated baseline, %

STELLAR = Statin Therapies for Elevated Lipid Levels compared Across doses to Rosuvastatin.
1. Jones PH et al. Am J Cardiol. 2003;92:152-160. 2. MSD. Worldwide product circular. IPC-MK0733-T-102012.



Safety of Intensive-Dose Statin

Percentage changes in liver and muscle enzymes by percent LDL-C reduction?

3.0 Statin#¥# 3 &5 &%
= 2.5 >80 A80 2 EF AR EEHE
L,’e‘ 2.0- m 2LLDL-C efficacy
2 1.5]
E 1.09 R40 Rosuvastatin (10, 20, 40 mg)
E 0.5 == Atorvastatin (10, 20, 40, 80 mg)

0.0 Simvastatin (40, 80 mg)

20 3:0 7'0 Lovastatin (20, 40, 80 mg)

Fluvastatin (20. 40. 80 ma)

__ 3.0
£
=z 2.5
=]
& 2.0 T
3 15 S80
S v A80
2  1.07
g R40
5 0.5
g Reference: )
o 1. Davidson MH, Expert Opin Drug Saf 2004; 3(6): 547-557.
0.0- T 1 2. Jones P et al. Am J Cardiol 2003; 92: 152-160.
20 30 4 70 Rosuvastatin 40mg is not indicated in Taiwan.

LDL-C reduction (%)



Ezetimibe Co-administered with Statins
versus High-Dose Statins

Ezetimibe 10 mg Ezetimibe 10 mg Ezetimibe 10 mg Ezetimibe 10 mg
. + + + +
Atorvastatin atorva Simvastatin simva Pravastatin prava Lovastatin lova
80 mg 10 mg 80 mg 10 mg 40 mg 10 mg 40mg 10mg
(n=62) (n=65) (n=66)  (n=67)  (n=69)  (n=71)  (n=73) (n=64)
0
Q
—
o
o
£ .E-20
5%
(@)}
c ©
® O
e
S 5 40
o —
=
S
S 10+10 = 80
E P~

-60

Ezetimibe 10 mg once daily together with the lowest statin dose reduced plasma LDL-
C as much as or more than the highest dose tested of statin alone.



Ballantyne 2003: Ezetimibe/Atorvastatin 10/10 mg Provided
Significantly Greater LDL-C Reduction Compared With Atorvastatin
10, 20, and 40 mg*~?

B Ezetimibe/atorvastatin  ® Atorvastatin

)
) &© &© &
KON

o
|

-10 A
-20 -
-30 -
-40 -
.50 -
-60 -
-70 A

Mean Percent Change in LDL-C
(Calculated) From Baseline

Mean baseline LDL-C was 182 mg/dL (~4.7 mmol/L) for ezetimibe/atorvastatin arms (n=255) and
181 mg/dL (~4.7 mmol/L) for atorvastatin arms (n=248).

Adapted with permission from Ballantyne CM et al.*

1. Ballantyne CM et al. Circulation. 2003;107:2409-2415.



TEMPO: Ezetimibe/Atorvastatin 10/20 mg vs Doubling
Atorvastatin Dose to 40 mg (Study Design)?!

Patients with hypercholesterolemia at moderately high risk of CHD
(based on NCEP ATP lll criteria)

Ezetimibe/atorvastatin 10/20 mg (n=98)

Atorvastatin 20 mg

Atorvastatin 40 mg (n=98)

Visit 1 Week 0 Week 6

I |
[<€—Run-in > <€ —Double-Blind Period— > |

A

Randomization
(LDL-C 100-160 mg/dL, [~2.6-4.1 mmol/L] and
triglycerides <350 mg/dL [~<4.0 mmol/L])

CHD = coronary heart disease; NCEP ATP Il = National Cholesterol Education Program Adult Treatment Panel IlI.
1. Conard SE et al. Am J Cardiol. 2008;102:1489-1494.



TEMPO: Ezetimibe/Atorvastatin 10/20 mg Provided Greater
Additional LDL-C Reduction vs Doubling Atorvastatin Dose to 40 mg?

1 10 1
c
= LDL-C
7 i 0l
€ c
o =
L % ~10
S m
c
83 -20;
O3
C S
sk 30
s -31%
P<0.001
—40 -
B czetimibe/atorvastatin 10/20 mg (n=92) B Atorvastatin 20 mg titrated to 40 mg (n=92)
(mean on-statin baseline LDL-C = 120 mg/dL, (mean on-statin baseline LDL-C =118 mg/dL,
~3.1 mmol/L) ~3.1 mmol/L)

1. Conard SE et al. Am J Cardiol. 2008;102:1489-1494.



TEMPO: Greater Percentage of Patients Reached LDL-C <100 mg/dL With
Ezetimibe/Atorvastatin 10/20 mg vs Doubling Atorvastatin Dose to 40 mg!

Patients Reaching LDL-C <100 mg/dL (~2.6 mmol/L), at 6 weeks,
as a Result of Greater LDL-C Reduction

Ezetimibe/atorvastatin 10/20 mg Atorvastatin 40 mg
(n=92) (n=92)

P<0.001

Mean Statin-Treated Baseline Mean Statin-Treated Baseline
LDL-C: 120 mg/dL (~3.1 mmol/L) LDL-C: 118 mg/dL (~3.1 mmol/L)

The mean decrease in LDL-C from statin-treated baseline was 31% with ezetimibe/atorvastatin 10/20 mg
compared with 11% with atorvastatin 40 mg; P<0.001.
1. Conard SE et al. Am J Cardiol. 2008;102:1489-1494.



TEMPO: Effect on Multiple Lipid Parameters!

=
(@)
J

P=NS
Total-C ApoB  Non-HDL-C TGa 3% 10

o

Mean Change From Statin-
Treated Baseline, %
—_
(@)

-20
P<0.001 P<0.001
-30 - =27%
P<0.001
. Ezetimibe/atorvastatin 10/20 mg (n=92) . Atorvastatin 20 mg titrated to 40 mg (n=92)

aMedian change from statin-treated baseline.
NS = not significant.
1. Conard SE et al. Am J Cardiol. 2008;102:1489-1494.



PACE: Efficacy of Ezetimibe/Atorvastatin vs Atorvastatin Uptitration
or Switching to Rosuvastatin (Study Design)?

High-risk patients? with hypercholesterolemia not at LDL-C <100 mg/dL
(~2.6 mmol/L) after Phase |

EZ/atorva 10/10 mg
n=90
EZ/atorva 10/10 mg EZ/atorva 10/10 mg
n=30 n=28
Atorva 20 mg EZ/atorva 10/20 mg
I } Atorva 10 mg n=243 n=124
N=2,646 Atorva 20 mg Atorva 40 mg
n=240 n=126
Rosuva 10 mg EZ/atorva 10/20 mg
n=468 n=234
Rosuva 10 mg Rosuva 20
n=476 mg n=206
Week: - - Day r 1
] t f
Double-blind Double-blind
Screening Run-In Randomizatio Treatment Treatment
n Phase | Phase |l

Adapted with permission from Bays HE et al.! n=1,547

aHigh risk of CHD was defined as: 1) subjects without CVD who had type 2 diabetes, or 22 risk factors and a 10-year risk for CHD >20% as
determined by the Framingham calculation, or 2) subjects with CVD, including established coronary or other atherosclerotic vascular disease.
PACE = a randomized, double-blind, active-controlled, multicenter study of patients with Primary hypercholesterolemia and high cardiovascular
risk who are not adequately controlled with Atorvastatin 10 mg: a Comparison of the efficacy and safety of switching to coadministration
Ezetimibe and atorvastatin versus doubling the dose of atorvastatin or switching to rosuvastatin;
EZ = ezetimibe; Atorva = atorvastatin; Rosuva = rosuvastatin; CHD = coronary heart disease; CVD = cardiovascular disease.
1. Bays HE et al. Am J Cardiol. 2013;112:1885-1895.



PACE Phase Il: Greater Additional LDL-C Reduction With
Ezetimibe/Atorvastatin 10/20 mg?

© 107
£ < LDL-C
2%
L (5] O—
(&)
=
S ©
£ 2 —7%
O£ -101 ’
c o
T 0
23
4 -17%
4 3
X ©
-2
= _30- P<0.001 P<0.001
. Switching from . Doubling atorvastatin . Switching from . Doubling rosuvastatin
atorvastatin 20 mg to to 40 mg rosuvastatin 10 mg to to 20 mg
ezetimibe/atorvastatin 10/20 mg (n=124) ezetimibe/atorvastatin 10/20 mg (n=205)
(n=124) Mean on-statin baseline (n=231) Mean on-statin baseline
Mean on-statin baseline LDL-C =121 mg/dL Mean on-statin baseline LDL-C =120 mg/dL
LDL-C =119 mg/dL (~3.1 mmol/L) LDL-C =119 mg/dL (~3.1 mmol/L)
(~3.1 mmol/L) (~3.1 mmol/L)

IRLS = iteratively reweighted least squares.
1. Bays HE et al. Am J Cardiol. 2013;112:1885-1895.



PACE Phase Il: Greater Attainment of LDL-C <100 mg/dL
With Ezetimibe/Atorvastatin 10/20 mg?

High-risk Patients Reaching LDL-C <100 mg/dL (~2.6 mmol/L)
as a Result of Greater LDL-C Reduction

Switching from atorvastatin 20 mg Doubling Switching from rosuvastatin 10 mg Doubling
to ezetimibe/atorvastatin 10/20 mg atorvastatin to 40 mg to ezetimibe/atorvastatin 10/20 mg rosuvastatin to 20 mg
(n=120) (n=123) (n=228) (n=201)
Mean on-statin baseline Mean on-statin baseline Mean on-statin baseline Mean on-statin baseline
LDL-C =119 mg/dL LDL-C =121 mg/dL LDL-C =119 mg/dL LDL-C =120 mg/dL
(~3.1 mmol/L) (~3.1 mmol/L) (~3.1 mmol/L) (~3.1 mmol/L)
P<0.001 P<0.001

The IRLS mean decrease in LDL-C from statin-treated baseline was 17% with ezetimibe/atorvastatin
10/20 mg compared with 7% with doubling atorvastatin to 40 mg and 17% with ezetimibe/atorvastatin

10/20 mg compared with 8% with doubling rosuvastatin to 20 mg; P<0.001 for each comparison.
IRLS = iteratively reweighted least squares.

1. Bays HE et al. Am J Cardiol. 2013;112:1885-1895.



PACE Phase Il: Greater Attainment of LDL-C
<70 mg/dL With Ezetimibe/Atorvastatin 10/20 mg!

High-risk Patients Reaching LDL-C <70 mg/dL (~1.8 mmol/L)
as a Result of Greater LDL-C Reduction

Switching from atorvastatin 20 mg Doubling Switching from rosuvastatin 10 mg Doubling
to ezetimibe/atorvastatin 10/20 mg atorvastatin to 40 mg to ezetimibe/atorvastatin 10/20 mg rosuvastatin to 20 mg

(n=120) (n=123) (n=228) (n=201)

Mean on-statin baseline Mean on-statin baseline Mean on-statin baseline Mean on-statin baseline
LDL-C =119 mg/dL LDL-C =121 mg/dL LDL-C =119 mg/dL LDL-C =120 mg/dL
(~3.1 mmol/L) (~3.1 mmol/L) (~3.1 mmol/L) (~3.1 mmol/L)
1% 39
18%
P<0.01 P<0.001

The IRLS mean decrease in LDL-C from statin-treated baseline was 17% with ezetimibe/atorvastatin
10/20 mg compared with 7% with doubling atorvastatin to 40 mg and 17% with ezetimibe/atorvastatin

10/20 mg compared with 8% with doubling rosuvastatin to 20 mg; P<0.001 for each comparison.
IRLS = iteratively reweighted least squares.

1. Bays HE et al. Am J Cardiol. 2013;112:1885-1895.



The evidences of ezetimibe in CVD risk
reduction in ACS and high risk patients




IMProved Reduction of
Outcomes: Vytorin Efficacy

International Trnal

A Multicenter, Double-Blind, Randomized Study to
Establish the Clinical Benefit and Safety of Vytorin
(Ezetimibe/Simvastatin Tablet) vs Simvastatin
Monotherapy in High-Risk Subjects Presenting
With Acute Coronary Syndrome




%VH, Study design

Patients stabilized post ACS = 10 days: *3 2mM
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
Uptitrated to
Simvastatin Simva B0mg Ezetimibe / Simvastatin
40 mg (adapted per 10/ 40 mg
{

FDA label 2011)

Follow-up Visit Day 30, every 4 months 90% power o detect
~9% difference

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

Primary Endpoint: CV death, MI, hospital admission for UA,
coronary revascularization (= 30 days after randomization), or stroke




LDL-C & lipid changes

1¥r Mean LDL-C TC

Simva 69.9 1451
EZ/Simva 53.2 125.8
Ain mgfdL -16.7 -19.3

—a
Median Time avg
69.9vs. 53.7 mg/dL

— —

=
e
o
£
Q
-
(]
—
c
®
1]
=

L 1 ] L] L] L 1

8 12 16 24 36 48 60 72 B84 96
Time since randomization (months)

Number at risk:
EZ/Simva 8990 8889 B230 7701 7264 6864 6583 6256 5734 5354 4508 3484 2608 1078




Primary and 3 Prespecified Secondary Endpoints — ITT

Simva* EZ/Simva* p-value

Primary 347 327 0.016
CVD/MI/UA/Cor Revasc/CVA

Secondary #1
All D/IMI/UA/Cor Revasc/CVA

Secondary #2 18.9 17.5 0.016
CHD/MI/Urgent Cor Revasc

Secondary #3 36.2 34.5 0.035
CVD/MI/UA/AIl Revasc/CVA

0.8 .0 1.1 *7-year

Ezetimibe/Simva Simva event rates (%)

Better Better




Individual Cardiovascular
Endpoints and CVD/MI/Stroke

Simva* EZ/Simva* p-value
All-cause death 156.3 154 0.782

CVvD 6.8 6.9 0.997
CHD 5.8 5.7 0.499
MI 14.8 13.1 0.002
Stroke 4.8 4.2 0.052
Ischemic stroke 4.1 3.4 0.008
Cor revasc 2 30d 23.4 21.8 0.107
UA . 1.9 2.1 0.618
CVD/Ml/stroke 22.2 204 0.003

0.6 1.0 1.4 el
event rates (%)

Ezetimibe/Simva Simva
Better Better




M.

Simvat EZ/Simvaf

34.9 33.3
Female 34.0 31.0

Age < 65 years 30.8 29.9
Age 2 65 years 36.4

iabhate B8 30.2
Diabete : 40.0

Prior LLT 43. 40.7
No prior LLT : 28.6

LDL-C > 95 mg/di : 29.6
LDL-C = 95 mgidi : 36.0

0.7 ) 13 t7-year
Ezetimibe/Simva Simva evenf rates
Better Better

*o-interaction = 0.023, otherwise = 0.05




Safety — ITT

No statistically significant differences in cancer or
muscle- or gallbladder-related events

Simva EZ/Simva
n=9077 n=9067
% %

ALT and/or ASTz3x ULN 2.3 2.5
Cholecystectomy 1.5 15
Gallbladder-related AEs 5 3.1 0.10
Rhabdomyolysis* 0.2 0.1 0.37
Myopathy™* 0.1 0.2 0.32

Rhabdo, myopathy, myalgia with CK elevation* 0.6 0.6 0.64

Cancer* (7-yr KM %) 10.2 10.2 0.57

* Adjudicated by Clinical Events Committee % = n/N for the trial duration




Primary outcome - NODM %ygf

Magnified view

HR 1.04; p=0.46

LCI 0.94 UCl 1.15

Mean follow up — 75 mo

Decreased risk with Ez/Simva 1 Increased risk with Ez/Simva 13

1,414 (13.3%) patients with NODM
EZ/S = 720

NODM = antihyperglycemic med and/or 2 fasting glucoses > 7 mmol/L




Treatment Differences in Lipids m
and hs-CRP During the Trial IMPROVE-IT

Placebo-adjusted differences between
treatments in the changes from baseline* to
the time-weighted average during the trialt

No Diabetes DM Present
Parameter | (AE/S — AP/S) | (AE/S — API/S)

LDL-C -0.37 mM/L -0.43 mM/L
Triglycerides -0.09 mM/L -0.13 mM/L
HDL-C +0.013 mM/L +0.008 mM/L

hs-CRP* -0.05 mg/L -1.09 mg/L

* baseline hs-CRP at randomization; baseline lipids obtained at admission
T from month 1 to end of trial




V7 a/d Pre-specified LDL-C and hs-CRP target
achievement at 1 month by randomized treatment
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Overall p<0.001

BNeither Target

B Only LDL-C<70mg/dL
mOnly hs-CRP<2mg/L
lBoth Targets



IMPROVE-IT study (LDL 70 vs 54)

50+

Reduction in Rate of Major Vascular Events (%)

-10

I T I
0.5 1.0 15 2.0
Reduction in LDL Cholesterol (mmol/liter)

Figure 2. Plot of the IMPROVE-IT Trial Data and Statin Trials for Change

N Engl) Med. 2015 Jun 3. in Low-Density Lipoprotein (LDL) Cholesterol versus Clinical Benefit.

[Epub ahead of print]



http://www.ncbi.nlm.nih.gov/pubmed/26039521

IMPROVE-IT study Conclusions

*IMPROVE-IT: First trial demonstrating incremental clinical

benefit when adding a non-statin agent (ezetimibe) to statin
Nerapyv.

. Non-statin lowering LDL-C with ezetimibe
reduces cardiovascular events

- Even Lower is Even Better

(achieved mean LDL-C 54 vs. 70 mg/dL at 1 year)
. Confirms ezetimibe safety profile

» eReaffirms the LDL hypothesis, that reducing
LDL-C prevents cardiovascular events

E> *Results could be considered for future guidelines




The NEW ENGLAND JOURNAL of MEDICINE

EDITORIAL

Proof That Lower Is Better — LDL Cholesterol
and IMPROVE-IT

John A. Jarcho, M.D., and John F. Keaney, Jr., M.D.

e Perhaps the LDL hypothesis should now be
considered the “LDL principle”.

N EnglJ Med. 2015 Jun 3. [Epub ahead of print] /



http://www.ncbi.nlm.nih.gov/pubmed/26039521

Atherothrombotic Risk Stratification and r-%
o . IMPROVELT
Ezetimibe for Secondary Prevention

Ezetimibe add-on showed more benefit on patients with higher risk

o 50%"1
TRS 2°P Points ’

Risk Indicators

CHF 1
HTN 1
Age 275 1
DM 1
Prior Stroke 1
Prior CABG 1
1

1

1

9

p-interaction = 0.010

40%

30%"

20%
131% 14.0%

10%

CV Death, MI, or iCVA at 7 Years

PAD
eGFR <60
Smoking

0%~
Risk Indicators 0-1 2 23
Risk Category Low Intermediate High

Maximum Possible
W Simva M EZ/Simva

J Am Coll Cardiol 2017;69:911-21



The use of more intensive lipid lowering therapy with ezetimibe add on %
IMPROVEST

to statin in higher risk patients showed more CV risk reduction

Cumulative Incidence of CV Death, MI or Ischemic

Stroke

0% L 2 L ] ) ] L]

7yr KM ARR HR

®m Simva mEZ/Simva R S O o
High Risk (RI>3
gh Risk (RI23) 20.2% ¢ 59, 0.81
Bl (2.9,9.7) (0.73, 0.90)
g 33.9%
p interaction=0.010 ot
/,
Intermediate
Risk (RI=2) 21-5%  2.2% 0.89
__-722.  19.3%(-0.3,4.6) (0.78,1.01)
et 140% -0.9% 1.05
,,,,,,,,,,,, 131% (-2.5,0.7) (0.92,1.19)
™ Low Risk (RI=0-1)

0 1 2 3 N 5 6 7

Years After Randomization

‘Nina inclependentrisk indicators {1 pointper indicator): age=78 yrs, diabetes, hypertansion, cument
smoking, peripheral artery disease, prior stroke, prior coronary artery bypass grafting, history of heart

failure, and renal dysfunction (e GFR-<60mlimin/1.73m?).

J Am Coll Cardiol 2017;69:911-21

NNT =16

NNT =45




Primary endpoint: S
Prior CABG or not %m’

Prior CABG Prior CABG c0.0%
60 mm— = Simvastatin/placebo HR 0.80 (0.69-0.92) L
- Simvastatin/ezetimibe A;ﬁ: 8i8]‘-% - -
= s r
No prlorgABG_Simvastatin/placebo - ’ 51.2%

— SiMVastatin/ezetimibe -

40

Event rate (%)

No prior CABG HR

204 0.96(0.90-1.01)

ARD= 1.3%
NNT= 77

P-interaction= 0.02
I I I I I T I T

0 1 2 3 4 5 6 7

Time (year) post randomization

@ @ Eur Heart J 2016 - Early Online - Aug 28, 2016



http://eurheartj.oxfordjournals.org/content/ehj/early/2016/08/26/eurheartj.ehw377.full.pdf

Long-term Safety and Efficacy of Achieving Very Low Levels
of Low-Density Lipoprotein Cholesterol
A Prespecified Analysis of the IMPROVE-IT Trial

Time-Weighted Mean
1-mo LDL-C LDL-C4-72 mo
=70 mag/dL 79.9 mg/dL
[ ] 50-69 mg/dL 63.3 mg/dL
30-49 mg/dL 48.3 mg,/dL
700+ ° <30 mg/dL 34.4 mg/fdL
c00 . <30 mgjdL; n=971 (6.4%) 1004
i |:|30—49 mag/fdL; n=4780 (31%) 90
=004 Ml 50-69 mg/dl;n=5504(36%) | & 80{ | “m
_ S \ '
& |:| =70 mgjdL; n=4026 (26%) E‘ 704 \"'.
:23_40[]- gﬁﬂ_ \ " ®-® -9 o e o @
= —_ Y
2 3001 T
o S 40 |
200+ 5 30 . oo o o o o *
2 e
= 204
100
I'IH 104
04 ””H"”"nqnnl’ll’lqn LELERCRRES 0 : T : T T : : : : T !
0 10 30 50 70 90 110 130 150 QE R mol mod4 mo8 mol2 mo24 mo36 mod8 mosd mo72
LDL-C Level Achieved at 1 mo, mg/dL Time

JAMA Cardiol. 2017;2(5):547-555.



Long-term Safety and Efficacy of Achieving Very Low Levels
of Low-Density Lipoprotein Cholesterol
A Prespecified Analysis of the IMPROVE-IT Trial

Efficacy endpoints by Achieved LDL-C at 1 Month

Primary Efficacy 3.0 @ :70(ren
s T Caw s W Y K O 308 O wss
unstadie angne requinng nosprtaization . .
(UA) coronary revascularization > 20 dag 209 3049
s%ar rangomization revasz) or stroxs ’ 11.9 ®
Secondary Efficacy | @ 06
Al cestn, M, UA, revase, strose O B3
351
¢ 374
Secondary Efficacy Il ‘ 190
Coronary heart disasse ceath, Mi, . 185
urgent revasc 15 \6
\ 4 156
Secondary Efficacy @ .
a— Yy
CVD, Ua, ail revascuiarizatons > 30 . 19 5
cays post randomization, stroke. —O— 325
313
® 537
" 'S "
T I I
0.60 0.80 1.0 1.1

Adjusted Hazard Ratio

JAMA Cardiol. 2017;2(5):547-555.



HR Favors | Favors Adjusted P Value
Safety Event (95% CI) LDL-C <70 mg ; LDL-CL 270 mg for Trend
Adverse event —= discontinuation 21
=70 1 [Reference] [ ]
50-69 0.948 (0.817-1.1) ——
30-49 1.076 (0.915-1.266) ——
<30 1.13(0.872-1.465) —
Rhabdomyolysis, myopathy, or 11
myalgia with CK elevation>5xULN
>70 1 [Reference] [ |
50-69 0.736(0.417-1.3) —a—
30-49 1.003 (0.552-1.823)
<30 0.682 (0.224-2.076)
AST or ALT=3xULN 12
=70 1 [Reference] [ ]
50-69 0.859 (0.635-1.163) ——
30-49 1.017 (0.733-1.41) —
- <30 1.076 (0.642-1.806)
S afet Eve n tS b AC h I eve d Gallbladder adverse event 57
y y =70 1 [Reference] [ ]
- - - 50-69 1.016 (0.813-1.27) ——
30-49 0.906 (0.703-1.167) — .
Low-Density Lipoprotein m—
Neurocognitive event 34
h I I I =70 1 [Reference] [ ]
Cholesterol (LDL-C) Level at a—
30-49 1.045(0.772-1.414) —
<30 0.913 (0.545-1.529) _—
1 Month In MPROVE-IT
270 1 [Reference] [ ]
50-69 0.58(0.33-1.04) ——
30-49 1.05(0.6-1.84)
<30 0.36(0.11-1.26)
Hospitalized for heart failure .88
270 1 [Reference] [ ]
50-69 0.88 (0.7-1.09) ——
30-49 0.97 (0.76-1.23) ——
<30 0.94 (0.66-1.35) — =
Noncardiovascular death 78
=70 1 [Reference] [ |
50-69 1.09(0.91-1.31) ——
30-49 0.94(0.77-1.16) ——
<30 1.08(0.79-1.48) —_——
Cancer 14
=70 1 [Reference] [ ]
50-69 1.11(0.96-1.29) ——
30-49 1.12(0.95-1.33) -
<30 1.18(0.91-1.53) —_.

JAMA Cardiol. 2017;2(5):547-555. N R N AR "

Adjusted Risk Ratio (95% CI)



After the publication of the IMPROVE-IT trial, the use of ezetimibe was
increased by three-fold in a large contemporary cohort of ACS patients,
concomitant with an improved LDL-C target achievement

. Process outcomes Before After Adjusted P-value
ok R Rl e S i RRTL2 (L081.52) IMPROVE-IT IMPROVE-IT relative ratio®
< ) < ; (95% C1)
16.0% 60.0%
o 3}' +15% At discharge n (%) N =5389 N = 803
' 126% s0.0% | P [ Ezetimibe, n (%) 100 (1.8) 31 (38) 285 <0001
12.0% w Before IMPROVE-IT _ TTO0-2.05)
e S 3)' 3 oo Statin, n (%) 5344 (99.2) 795(990) Notassessed 0544
2.0% 7.8% 5 34.30% At one year n (%) N=5038 N=7I18
' % o [ Ezetimibe, n (%) 254 (50) 99(138) 300 <0001
60% o — 5 (2.40-3.75)
a0 3.6% 3}' E oo Statin, n (%) 4676 (93.2) 650(908)  Not assessed 0023
2o l_ml 21% 21% 2 :
0.9% =
L P JWMM eIy EET o Post-IMPROVE-IT, a significant increase in
Eretimibe Eactimibe o use of ezetimibe was observed at hospital
Discharge One Year Before IMPROVE-T After IMPROVE-IT X :
discharge and at one year. The use of statin

was similar across both periods.

Int J Cardiol. 2019 Dec 10.



PRECISE-IVUS Study: Study Design

N 4 N
EZE 10 + Atorva Safety Analysis BN Full Analysis
n=122 n=121 n=100
N=246 ( ) . ( ) J ( ) )
Randomized — N ( )
Atorva Safety analysis Ly Full analysis
(n=124) (n=122) (n=102)
\ J \ J
Patient Criteria: (Data Collection: )
* Patients aged 30 to 85 with CAD underwent successful * Lipid profiles and other biomarker levels
coronary angiography or PCl under IVUS guidance to were measured at baseline and 9 to 12
treat ACS or SAP months
* With an LDL-C level >100 mg/dl at entry * Serial volumetric intravascular ultrasound
* Lipid profiles and other biomarker levels were was performed at baseline and 9 to 12
measured at baseline and follow-up at 9 to 12 months \ months y

Atorva=atorvastatin; EZE=ezetimibe; CAD=coronary artery disease; PCl=percutaneous coronary intervention;
ACS=acute coronary syndrome; SAP=stable angina pectoris;



PRECISE-IVUS study
Incremental LDL-C lowering by dual lipid lowering therapy was

assoclated with stronger coronary plague regression:

Serial change in serum low-density lipoprotein cholesterol Comparison between the patients with regression vs. progression.
140
~—————— Atorvastatin alone
120 Slovasstin Estmite Regression in PAV (n=67) Progression in PAV (n=33)
11226
~ Atorvastatin: 20.0+8.8 mg/day B Ezetimibe +
LN zetimipe +... HPoE
100 | oo yo7 M Ezetimibe +...

W Atorvastatin alone B Atorvastatin alone

Serum LDL-C Levels (mg/dL)

80 772120
60
62 +16
40%
40 Atorvastatin: 13.7+4.9 mg/day
Baseline 3m 6M 9-12M

Tsujita K, et al Atherosclerosis 2016;251:367-72.. ] o )
60% patients on ezetimibe+atorvastatin 67% patients on atorvastatin alone

62+14 mg/dL LDL-C at follow-up, p=0.004 81+22 mg/dL LDL-C at follow-up



PRECISE-IVUS Study

Relationship Between LDL-C and PAV

APAV (%) 5 5o

REVERSAL Prava 40mg
1.50 1’
K=
a 1.00
&
g y £ 0.055¢ - 4477
0.50 r2 = 0.926
REVHRSAL Atorva 80 mg
0.00 (mg/dl) ==
40 50 60 70 0 1 110 120
PRECISE-IVUS Atorva Alone (ACS)
= -0.50
g PRECISE-IVUS Atorva Alone (SAR)
w
Q
;.—, 1.00 ASTEROID Rosuva 40m¢ Atorva-80m
o ISE-IVUS Aftorva + Ezetimibbe (SAP)
N Rosuva 40mg
-1.50
-2.00
@PRECle-lvus Atotva + Ezetirrfbe (ACS)
-2.50

Tsujita, K. et al. J Am Coll Cardiol. 2015; 66(5):495-507.



A Comparison of Two LDL Cholesterol Target

N Engl J Med. 2020 Jan 2;382(1):9.

. 4

v

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Comparison of Two LDL Cholesterol
Targets after Ischemic Stroke

Patients with ischemic stroke (i [l 14 @1 /& )in 3 m
Transient ischemic attack (TIA, 2 & 4 AKER M) in 15 d

(n=2873)

France & South Korea

A 4

A 4

EBIRA
LDL-C < 70 mg/dL

LDL-C = 100 * 10 mg/dL

(n=1430)

3.5 FiBHt

(n=1430)

A\ 4

Primary endpoint:

FREOLMESH

ischemic stroke, MI, coronary revascularization, CV death

T

s after Ischemic Stroke

N/
Atozet.

(ezetimibe and atorvastatin, MSD)



DL Cholesterol Levels according to targe

A LDL Cholesterol Level, According to Target Group
140

96 mg/dL
120+
% 110+ Higher-target group
E
g 100
g
£ 90
<
S 65 mg/dL
= 80+
(=]
—
§
= 70
60— Lower-target group
50+
A
c T T T T T T T T 1
(o] 1 2 3 4 5 6 7 8 9

Years

No. at Risk

Higher target 1420 1115 989 787 792 681 598 292 242 185 164 133 114 80 83 67 31 22 £
Lower target 1414 1102 965 879 774 653 570 277 227 180 169 141 126 81 73 46 26 21 6
Absolute difference -1.14 -18.3 -24.7 -26.1 -27.1 -29.8 -32.5 -36.6 —-32.0 -32.8 —-31.9 —29.5 -29.4 -34.6 —-29.0 —-23.2 -26.9 -39.2 -18.5

v
Atozet.

(ezetimibe and atorvastatin, MSD)



Patients who had aﬁ t LDL-C level of < 70 mg/dL had alower riskof

subsequent cardiovascular events than those who had a higher target range

B Primary End Point
100+

20+ 10.9%

90 Higher-target group

80 154

70+

10+
60 Lower-target group

50 8.5%

Adjusted hazard ratio in the lower-target group, 5
0.78 (95% Cl, 0.61-0.98)
2 P=0.04

0 T T T T

Cumulative Incidence (%)

No. at Risk
Higher target 1430 1146 973 730 590 487 392 253 106

Lower target 1430 1128 964 740 586 475 353 238 104

BHAEMRMMEPESEREEMINRMTIAREA - LDL-c < 70 mg/dLAYE AHE R LDL-C 77
1R90-110 mg/dLRVE A - BERE L MESHRILEHIER - Lol 2ol
e 4



—w = 4 , _-v . w
d Ratios for!djudicated Clinical End Points.

Hazar

Table 2. Hazard Ratios for Adjudicated Clinical End Points.
Lower-Target Group  Higher-Target Group Hazard Ratio
End Points (N=1430) (N=1430) (95% Cl) P Value
Primary end point
Major cardiovascular event — no. (%) 121 (8.5) 156 (10.9) 0.78 (0.61-0.98)* 0.04
Death from cardiovascular causes 17 (1.2) 24 (1.7) —
Fatal cerebral infarction or stroke of undeter- 3(0.2) 6 (0.4) —
mined origin
Fatal myocardial infarction 1(0.1) 1(0.1) —
Other cardiovascular death 7 (0.5) 6 (0.4) —
Sudden death of undetermined origin 6 (0.4) 11 (0.8) —
Nonfatal cerebral infarction or stroke of undeter- 81 (5.7) 100 (7.0) —
mined origin
Nonfatal acute coronary syndrome 15 (1.0) 23 (1.6) —
Urgent coronary revascularization 5(0.3) 6 (0.4) —
Urgent carotid revascularization 3 (0.2) 3(0.2) —

v
Atozet.

(ezetimibe and atorvastatin, MSD)



*P values for additional secondary end points were not calculated after there was no significant between-group difference for the first end point on hierarchical testing.
N Engl J Med. 2020 Jan 2;382(1):9.

Medication Use and Adjudicated Clinical End Points

-

Table 82. Persistence: medication use

Medications At 6 months At 1 year At 2 years

At 3 years
<70 mg/dL 10010 mg/dL <70 mg/dL 10010 mg/dL <70 mg/dL 100210 mg/dL <70 mg/dL 10010 mg/dL
(N=1181) (N=1181) (N=1024) (N=1037) (N=924) (N=926) (N=623) (N=649)

Statin + Ezetimibe I 292/1167 (25.0) I 57/1174 (4.9) 329/996 (33.0) 56/1036 (5.4) I 330/898 (36.8) I 51/911 (5.6) I 231/570 (40.5) I 41/579 (7.1)

Ezetimibe only 4/1167 (0.4) 4/1174 (0.3) 3/994 (0.3) 3/1036 (0.3) 2/898 (0.2) 3/911(0.3) 1/570 (0.2) 2/579 (0.3)

BEEZEHwcaIBABREBNEEZLNESHREMMEBER .
BAEF 589LE5I1E F statin + Ezetimibe

Table 2. Hazard Ratios for Adjudicated Clinical End Points.

Lower-Target Group Higher-Target Group Hazard Ratio
End Points (N=1430) (N=1430) (95% Cl) P Value
Intracranial hemorrhage — no. (%) BEA M 18 (1.3) 13 (0.9) 1.38 (0.68-2.82)
Newly diagnosed diabetes — no. (%)§ % 4= i FR J5 103 (7.2) 82 (5.7) 1.27 (0.95-1.70)

EERHERRAEBEA & M A HE 8RB HbALe6.5) RILC AR E R EE -

*H BT R HINODEE A EE A - /NARSPARCLEFR ZE SR HINOD 284 EE30% (atorva 80 mg vs. placebo)

Y

Atozet.

(ezetimibe and atorvastatin, MSD)



Change of dyslipidemia guideline

From past to now




Guideline continued to recommend lower LDL-C target

1988 1993 2001 2004 2006 2010 2011 2016 2018 2019
M» ng;tl; E /

A s, S, 8 —
1 1
Very-high-risk ngh-rlsk Overt Very-h|gh-r|sk Very-hlgh-rlsk Very-high-risk
pts pts CVD pts pts pts
Goal: Goal:
<130mg/d| <55 mg/d|
(] ) 1
Familial . . . .
Definition of high-risk / highest-risk or very high dyslipidemia, H'ght'”Sk H'ght-”Sk
patient: Severe HTN pts pts
. 1 1

ATP I: definite CHD or 2 other CHD risk factors?

ATP II: existing CHD or other atherosclerotic disease?

ATP Il and the 2004 update: CHD or CHD risk equivalents34
2° AHA/ACC 2006: established coronary and other
atherosclerotic disease’

ADA 2010: overt CVDS

ESC/EAS 2011: CVD (MI, ACS, revascularization), ischemic
stroke, type 2 DM, moderate to severe CKD, or SCORE 210%’

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

1. NCEP ATP I. Arch Intern Med. 1988;148:36—69; 2. NCEP ATP II. JAMA. 1993;269:3015-3023; 3. NCEP ATP IIl. JAMA. 2001;285:2486-2497; 4. Grundy SM et al. Circulation.2004;110:227-239; 5. Smith SC Jr
et al. Circulation. 2006;113:2363-2372; 6. ADA. Diabetes Care. 2010;33(suppl 1):511-S61. 7. Reiner Z. et al. European Heart Journal 2011;32:1769-1818; 8. European Heart Journal (2016) 37, 2999-3058; 9.

Circulation. 2018 Nov 10:CIRO000000000000625; 10. 2019 ESC/EAS Guidelines for the management of dyslipidemias


https://www.ncbi.nlm.nih.gov/pubmed/30586774

ESC / EAS Guidelines

PTC‘
A5 .

(<3 u moll

—

SCORE SCORE
5-19%0 < 19%

Markedly
and/or elevated
TOD*

Documented

|

Consider Drug if
LDL > 190
mg/dL

A O

SEVEIE
CKD
(<30)

Very High Risk High Risk Moderate Risk  Low Risk

* TOD= target organ damage (such as microalbuminuria 30-300 mg/24h)
Joint ESC Guidelines. Eur J Prev Cardiol 2012; 19: 585-667 ESC/EAS Guidelines. Eur Heart J 2011; 32: 1769-1818



2013 ACC / AHA Guidelines E

4 Major Statin Benefit Groups

1. Clinical ASCVD (ACS or history of MI, stable or
unstable angina, revascularisation, stroke, TIA, or PAD
presumed to be of atherosclerotic origin)

2. LDL-C > 190 mg/dL
3. Diabetes aged 40-75 y with LDL-C 70-189 mg/dL

4. Estimated 10-year ASCVD risk > 7.5 % with
LDL-C 70-189 mg/dL (and age 40-75y)




2013 ACC/AHA Guideline:
High-Moderate statin

z American
Heart
Association.

Table S. High- Moderate- and Low-Intensity Statin Therapy (Used in the RCTs reviewed by the

Expert Panel)*

High-Intensity Statin Therapy

Moderate-Intensity Statin Therapy

Low-Intensity Statin Therapy

Daily dose lowers LDL—C o
average, by approximately @

Daily dose lowers LDL—C o
8%6. by approximatel
<50%

Daily dose lowers LDL—C on
average, by <30%

Atorvastatin (407)-80 mg
Rosuvastatin 20 (40) mg

Atorvastatin 10 (20) mg
Rosuvastatin (5) 10 mg
Simvastatin 20-40 mg}
Pravastatin 40 (80) mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg bid
Pitavastatin 2—4 mg

Simvastatin 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg
Fluvastatin 20-40 mg
Pitavastatin 1 mg

Rosuvastatin 40mg is not indicated in Taiwan.

Stone NJ, et al. ] Am Coll Cardiol. 2013: d()i:1041016/j4jacc.201 3.11.002. Available at:

November 13, 2013.

. Accessed



http://content.onlinejacc.org/article.aspx?articleid=1770217

2013 ACC/AHA Guideline: Summary

“guidelinesh { #7i & {3y E URCT % s %

d RCT#H Bk & %, %& 2w B gd (B T statindF R e
F5d ATASCUDR ' FF iRl hfe st Rt B L E el s
4 E AR e B B ASCVDenh e 5 1+ v 2L end B

. ‘Jl’ﬁ *%;:Pi:» %* .é * LDL#t {non—HDL goal % 1T 5 o 7y ,r./%‘%ﬂ_%

LRELD
4% SLDL 30-50%

* Treat to target'/ * lower is best? £ &in/ wvs, 3%
A _treat to ASCVD risk s 3R 4 75k (i vg




2016 ESC/EAS guidelines for dyslipidemia

LDL-C §
the
prima
target

Very high-risk: LDL-C <1.8 mmol/L
(70 mgl/dL) or a reduction of at least 50% if the baseline”
is between 1.8 and 3.5 mmol/L (70 and 135 mg/dL).

High-risk: LDL-C <2.6 mmol/L (100 mg/dL) or
a reduction of at least 50% if the baseline” is between 2.6
and 5.2 mmol/L (100 and 200 mg/dL).

Low to moderate risk: LDL-C <3.0 mmol/L
(115 mg/dL).

MNon-HDL-C secondary targets are <2.6, 3.4 and
3.8 mmol/L (100, 130 and 145 mg/dL) for very high-,
high- and moderate-risk subjects, respectively.

HDL-C: no target, but >1.0 mmol/L (40 mgfdL) in men and
>1.2 mmol/L (48 mg/dL) in women indicates lower risk.

TG: no target but <1.7 mmol/L (150 mg/dL) indicates
lower risk and higher levels indicate a need to look for
other risk factors.

\ Tablell

low-density lipoprotein-cholesterol

Recommendations for treatment goals for

Recommendations

In patients at VERY HIGH CV risk?,
an LDL-C goal of <1.8 mmol/L

(70 mg/dL) or a reduction of at
least 50% if the baseline LDL-C* is
between .8 and 3.5 mmol/L

(70 and 135 mg/dL) is
recommended.

In patients at HIGH CV risk?, an
LDL-C goal of <2.6 mmol/L

(100 mgfdL), or a reduction of at
least 50% if the baseline LDL-C" is
between 2.6 and 5.2 mmol/L

(100 and 200 mgfdL) is
recommended.

In subjects at LOW or MODERATE
risk” an LDL-C goal of <3.0 mmol/L
(<115 mg/dL) should be considered.




ESC guideline:
Statin # &= F|io%k P -
B &

» ESC suggest the following scheme may be proposed:

Evaluate the total CV risk of
the subject

\

Involve the patient with
decisions on CV risk
management

v

Identify the LDL-C goal for
that risk level

v

Calculate the percentage reduction of
LDL-C required to achieve that goal

Choose a statin and a dose that,
—> on average, can provide this
reduction.

Response to statin treatment is
variable, therefore up-titration of
the dose may be required.

v

If the highest tolerated statin dose not
reach the goal, consider drug
combinations.

In addition, for subjects at very high

and high risk, a = 50% reduction in
LDL-C should be achieved

Authors/Task Force Members, et al. Atherosclerosis 2016;253:281-344.
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EXPERT CONSENSUS DECISION PATHWAY

2016 ACC Expert Consensus Decision (L))
Pathway on the Role of Non-Statin

Therapies for LDL-Cholesterol

Lowering in the Management of
Atherosclerotic Cardiovascular Disease Risk

A Report of the American College of Cardiology Task Force on Clinical Expert Consensus Documents

Endorsed by the National Lipid Association




ACC expert consensus:
mzum 0 Bk
¥ 3 g £ & Non- statln/

No treatment goal

v

/Clinician-Patient Discussion Factors to Consider \

1. Potential for additional ASCVD risk reduction from addition of non-statin
therapy to lower LDL-C
2. Potential for adverse events or drug-drug interactions from addition of
non-statin therapy
\3. Patient preferences J

. Optional Non-statin medications to consider

\ 4 \
Consider ezetimibe
(or BAS secondary line)

Consider PCSK9 inhibitor

ASCVD, atherosclerotic cardiovascular disease; BAS, bile acid sequestrant.
Writing Committee, et al. J Am Coll Cardiol 2016;68:92-125. /
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2017 Taiwan lipid guideline

REVIEW ARTICLE

2017 Taiwan lipid guidelines for high risk
patients™

Yi-Heng Li , Kwo-Chang Ueng °¢, Jiann-Shing Jeng ,
Min-Ji Charng =, Tsung-Hsien Lin *", Kuo-Liong Chien "/,
Chih-Yuan Wang ’, Ting-Hsing Chao ?, Ping-Yen Liu ?,
Cheng-Huang Su “', Shih-Chieh Chien *, Chia-Wei Liou ™,
Sung-Chun Tang ¢, Chun-Chuan Lee ¥, Tse-Ya Yu ",

Jaw-Wen Chen ©"°, Chau-Chung Wu ’, Hung-l Yeh “"*, for The
Writing Group of 2017 Taiwan Lipid Guidelines for High Risk
Patients

Journal of the Formosan Medical Association (2017) 116, 217e248
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2017 Taiwan li

ACS

nid guideline

Start statin or statin/ezetimibe for all |

Keep treatment

LDL-C <70 mg/dL ?

LDL-C < 55 mg/dL
can be considered

Keep treatment

No

Consider patients clinical features

A 4

Use high intensity Use non high intensity
statin + ezetimibe statin + ezetimibe

Intolerable

/

LDL-C < 70 mg/dL ?

Yes

Keep treatment

Add PCSK9 inhibitor




2017 Taiwan lipid guideline

Table 7 LDL-C targets in ACS, CAD, and PAD.
Disease category LDL-C target

Primary target
ACS LDL-C < 70 mg/dL
ACS + DM LDL-C < 55 mg/dL

can be considered
Stable CAD LDL < 70 mg/dL
PAD LDL < 100 mg/dL
PAD + CAD LDL < 70 mg/dL
econdary target
ACS, stable CAD, Non-HDL-C < 100 mg/dL
PAD with TG >200 mg/dL

ACS = acute coronary syndrome; CAD = coronary artery dis-
ease; DM = diabetes mellitus; HDL-C = high-density lipopro-
tein cholesterol; LDL-C = low-density lipoprotein cholesterol;
PAD = peripheral arterial disease; TG = triglyceride.

Table 9 Lipid recommendations for diabetic patients.

Recommended Target Individuals who should be targeted for
lipid modification

1. All diabetic patients aged >40 y
2. Diabetic patients aged <40 y
- Without CVD: < 100 mg/dL who have overt ASCVD or
- With CVD: < 70 mg/dL or ASCVD risk factors
30—-40% reduction




2017 AACE lipidemia guideline

Table 6

Atherosclerotic Cardiovascular Disease Risk Categories and LDL-C Treatment Goals

Extreme risk

after achieving an LDL-C <70 mg/dL

— Established clinical cardiovascular disease in patients with
DM, CKD 3/4, or HeFH

— History of premature ASCVD (<55 male, <65 female)

Treatment goals

— Progressive ASCVD including unstable angina in patients

LDL-C
i

Non-HDL-C
¥/ (]

Apo B

. coronary,
carotid or peripheral vascular disease, 10-year risk >20%

G — Diabetes or CKD 3/4 with 1 or more risk factor(s) <70 <L <80
- HeFH
S — =2 risk factors and 10-year risk 10-20%
High risk — Diabetes or CKD 3/4 with no other risk factors <100 <130 <0
Moderate risk =2 risk factors and 10-year risk <10% <100 <130 <90
Low risk 0 risk factors <130 <160 NR
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2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA

Guideline on the Management of Blood Cholesterol.
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If on clinically judged maximal LDL-C lowering
therapy and LDL-C >70 mg/dL (1.8 mmol/L), or
non-HDL-C >100 mg/dL (2.6 mmol/L), adding

PCSK9-lis reasonable

(Class lla)
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European Society

2019 ESC/EAS guideline LDL treatment goal

Treatment goal

for LDL-C + SCORE <I%
_ + SCORE>1% and <5%
. * Young patients (TIDM <35 years;
; T2DM <50 years) with DM duration
3.0 mmol/L Low <10 years without other risk factors
(116 mg/dL)

* SCORE 25% and <10%
* Markedly elevated single risk factors, in
particular TC >8 mmol/L (310 mg/dL) or
LDL-C >4.9 mmol/L (190 mg/dL) or
BP =180/1 10 mmHg
+ FH without other major risk factors
+ Moderate CKD (eGFR 30-59 mL/min)
+ DM wlo arget organ damage, with DM
duration 210 years or other additional risk factor

* ASCVD (clinical/imaging)
» SCORE 210%
& =50% « FH with ASCVD or with another

-
reduction sy / major risk factor
S « Severe CKD (eGFR <30 mL/min)

from
+« DM & target organ damage: 23
baseline bl major risk factors; or early onset of
(55 mg/dL) T1DM of long duration (>20 years)

1.8 mmol/L
(70 mg/dL)

Low  Moderate High Very high CV Risk

European Heart Journal (2019) 00, 1-78



More intensive reduction of LDL-C across CV risk categories

® For secondary prevention in very-high-risk patients, an LDL-C reduction of >50% from baseline and an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.
o For patients with ASCVD who experience a second vascular event within 2 years (not necessarily of the same type as the first event) while taking maximally toler-

ated statin therapy, an LDL-C goal of <1.0 mmol/L (<40 mg/dL) may be considered.

e In primary prevention, for individuals at very-high risk but without FH, an LDL-C reduction of >50% from baseline and an LDL-C goal of <1.4 mmol/L
(<55 mg/dL) are recommended. For individuals at very-high risk (that is, with another risk factor but without ASCVD), in primary prevention the same
goals for LDL-C lowering should be considered.

® For patients at high risk, an LDL-C reduction of >50% from baseline and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are recommended.

e For individuals at moderate risk, an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.

e For individuals at low risk, an LDL-C goal of <3.0 mmol/L (<116 mg/dL) may be considered.

For patients with ASCVD who experience a second vascular event within 2 years (not

necessarily of the same type as the first event) while taking maximally tolerated statin
therapy, an




2019 ESC/EAS guideline: LDL-C target has changed
from 70 mg/dL to 55 mg/dL at very-high risk patients

2019 ESC/EAS Recommendations 2016 ESC/EAS Recommendations m

In secondary prevention for patients at very-high risk:

an LDL-C reduction of 250% from baselined
AND
an LDL-C goal of <55 mg/dL are recommended.

In patients at very-high CV risk:

an LDL-C goal of <70 mg/dL
OR

a reduction of at least 50% if the baseline LDL-C is

between 70 and 135 mg/dL is recommended.

2019 Very-high risk definition 2016 Very-high risk definition

People with any of the following: Subjects with any of the following:

* Documented ASCVD, either clinical or unequivocal on imaging. Documented .
ASCVD includes previous ACS (Ml or unstable angina), stable angina, coronary
revascularization (PCI, CABG, and other arterial revascularization procedures),
stroke and TIA, and PAD. Unequivocally documented ASCVD on imaging includes
those findings that are known to be predictive of clinical events, such as
significant plaque on coronary angiography or CT scan (multivessel coronary
disease with two major epicardial arteries having >50% stenosis), or on carotid

ultrasound.
* DM with target organ damage*, or at least three major risk factors, or early .
onset of TIDM of long duration (>20 years). * Target organ damage is
*  Severe CKD (eGFR <30 mL/min/1.73 m?). e el )
retinopathy, or neuropathy
* Acalculated SCORE >10% for 10-year risk of fatal CVD. .

* FH with ASCVD or with another major risk factor.

European Heart Journal (2019) 00, 1-78; European Heart Journal (2016) 37, 2999-3058

Documented CVD, clinical or unequivocal on imaging. Documented CVD includes
previous MI, ACS, coronary revascularisation (PCl, CABG) and other arterial
revascularization procedures, stroke and TIA, and PAD. Unequivocally
documented CVD on imaging is what has been shown to be strongly predisposed
to clinical events, such as significant plague on coronary angiography or carotid
ultrasound.

DM with target organ damage such as proteinuria or with a major risk factor
such as smoking, hypertension or dyslipidaemia.

Severe CKD (GFR <30 mL/min/1.73 m2).
A calculated SCORE >10% for 10-year risk of fatal CVD.



2019 ESC/EAS guideline: All ACS patients should start with
high-dose statin regardless of LDL-C baseline

Management of patients with ACS

In all ACS patients without any contraindication or definite history of intolerance, it is recommended that high-
dose statin therapy is initiated or continued as early as possible, regardless of initial LDL-C values.

If the LDL-C goal is not achieved after 4-6 weeks with the maximally tolerated statin dose, combination with
ezetimibe is recommended.

If the LDL-C goal is not achieved after 4-6 weeks despite maximal tolerated statin therapy and ezetimibe, adding a
PCSK9 inhibitor is recommended.

Recommendations for lipid-lowering therapy in very-high risk patients undergoing PClI

Routine pre-treatment or loading (on a background of chronic therapy) with a high-dose statin should be

considered in patients undergoing PCI for an ACS or elective PCI lla B

European Heart Journal (2019) 00, 1-78



2019 ESC/EAS guideline treatment algorithm:

I'é Y
In selected low- and moderatersk patients |

Risk modifiers
ging (subclinical att ! )
Risk Reclassification?

High-Intensity statin | -
LDL-C >509% e
Lowering =0V

| LY
Primary Rosuvastatin 20mg
Statins Atorvastatin (40 mgt)
: 4-6 weeks LDL-C not at goal + ezetimibe

FEvidence from 1 RCT only: down titration if unable to tolerate atorvastatin i
80 mg in the IDEAL (Incremental Decrease through Aggressive Lipid H
Loneng) Sy SRR 4 4-6 weeks LDL-C not at goal + PCSKO9i
Add ezetimibe
T
,_0:7
I /

I Emmtmaﬂm\
- [ Add PCSKO9i \ m.#m;“““m”":?k“m

-

Maximal statin dose

™

e ) -high risk butv;'ldm.rt FHu
very
European Heart Journal (2019) 00, 1-78; Circulation. 2019 Jun 18;139(25):e1082-e1143. s | kg




Intensity of lipid lowering treatment EAS ﬁ] @ ESC

Treatment Average LDL-C reduction Eilropaan Society
Moderate intensity statin = 30% of Cardiology
High intensity statin

= 50%
High intensity statin plus ezetimibe

= 65%

PCSKS inhibitor - o0 Using baseline LDL-C and

PCSK9 inhibitor plus moderate intensity statin = 75%

PCSK9 inhibitor plus high intensity statin = 85% risk of ASCVD to estimate

plusl. ezetimibe

v expected clinical benefit
% reduction LDL-C Baseline LDL-C . . .
| | of low-density lipoprotein
| lowering therapies

[ Absolute reduction LDL-C ]

'

Relative risk reduction Baseline risk

| LDL-C = low-density lipoprotein cholesterol;
¢ PCSK9 = proprotein convertase subtilisin/kexin type 9.

Absolute risk reduction

©ESC



ADA guideline on lipid management in patients with diabetes
2018 Table 9.2—Recommendations for statin and combination treatment in adults with

diabetes
Recommended statin intensity”and
Age ASCVD combination treatment™
<40 years No Nonet
Yes High

o If LDL cholesterol =70 mg/dL despite maximally tolerated statin
dose, consider adding additional LDL-lowering therapy (such as
ezetimibe or PCSK9 inhibitor)#

=40 years No Moderatet
Yes High
o If LDL cholesterol =70 mg/dL despite maximally tolerated statin

dose, consider adding additional LDL-lowering therapy (such as i

ezetimibe or PCSK9 inhihitor)
Table 10.2—Recommendations for statin and combination treatment in adults

2019 with diabetes
ASCVD or
10-year ASCVD Recommended statin intensity® and combination
Age risk >20% treatment*
<40 years No Nonet
Yes High

e In patients with ASCVD, if LDL cholesterol =70
mg/dL despite maximally tolerated statin dose,
consider adding additional LDL-lowering therapy ACSVD risk factors: LDL-
(such as ezetimibe or PCSK9 inhibitor)# c>100 mg/dL, high blood

A0, yoas Mo Moderates pressure, smoking,
Yes High L. .

o In patients with ASCVD, if LDL cholesterol =70 chronic kidney disease,
mg/dL despite maximally tolerated statin dose, albuminuria, and family
consider adding additional LDL-lowering therapy history of premature
(such as ezetimibe or PCSK9 inhibitor) ASCVD.




% LDL-C reductions directly related to the risks of first CV events

80 LDL Cholesterol 12
704 iy
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European Heart Journal (2016) 37, 1373-1379



>50%0 LDL-C reduction with less risk of first cardiovascular events

Attained LDL<70mg/dI Attained LDL>70mg/dl

20 16
18 R _ :- - 14 | — g
P=0.002 ' P=0.04 =
] -
16 - = 12 |
£ 14 g
B § 19
S 12 4 ©
T T g
g 10 F
g 8 g 6
3 £
§ 6 - S 4 -
4 - Bl
2 4
0 d 0 T T T T T T T
! ! ! ! ! ! ! 0 1 2 3 4 5 6
0 1 2 3 4 S 6
Time to First Major CV Events (Years)
. Time to First Major CV Events (Years)
No. at Risk No. at Risk
%LDL-C 2 50% 4538 4426 4298 4188 4048 1937 71 %LDL-C 250% 2134 2092 2029 1973 1906 989 12
%LDL-C <50% 494 475 456 439 419 170 9 %LDL-C<50% 6771 6623 6418 6197 5969 2842 21

Figure 1 Major cardiovascular events in the cohort with attained LDL-C <70 mg/dL as a  Figure 2 Major cardiovascular events in the cohort with attained LDL-C >70 mg/dL as a
function of percent LDL-C reduction. LDL = low-density lipoprotein. function of percent LDL-C reduction. LDL = low-density lipoprotein.

The American Journal of Medicine (2016) 129, 384-391c
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Ezetimibe NHI reimbursement
-2017/8/1 { #7

o Ezetimibe HEAZRRRANREWREERE_ZE
« Vytorin/ Atozet R BEfE FistatinfE a3 A AR ESEE RS

Ezetimibe {#{R#R &0 Vytorin/ Atozet BHTEIRARER
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ERERFREEMEEYGNRE
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Prof Eugene Braunwald from Harvard Medical School:
we should strive achieve very low levels of LDL-C early in individuals to
maximize cardiovascular benefit

ﬁ A Quarter of a Century of
Treating LDL-C

4 D
180 High is bad

160 .."‘ "\4
o ' Average is not good
A 4 fourier

1" ° Lower is better
THPROVE

; Even lower is even better

N
o

LDL-C (mg/dL)
g 8 8

&

Lowest is best

20

~ 1994 1996-2002 2004-2005 2015 2017

An Azademic Research Organzanon of
Brigham and Women's Hozpetal and Marvard Medical School




Statin side effect
Maximizing Benefit, Minimizing Risk

BENEFIT

Reduction in cardiovascular

New-onset diabetes

risk (primary and secondary Liver and muscle toxicity
prevention in diabetics and Should I start a statin Rare serious side effects
non-diabetics) (rhabdomyolysis, death)

in my patient?

What is the underlying patient-specific risk of a cardiac event?
(by conventional risk algorithms, e.g., Framingham score; primary
vs. secondary prevention)

Circulation. 2012;126:e282-e284



European Heart Journal
£UROrERN doi:10.1093/eurheartj/ehv043
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EstatinHEARYAN A EI {E A EE K B IR S Bl E MVstatin therapy

Statin-associated muscle symptoms: impact
on statin therapy—European Atherosclerosis
Society Consensus Panel Statement on
Assessment, Aetiology and Management

Factors that influence the pharmacokinetics of statins and
risk for statin-associated muscle symptoms (SAMS)

Management of statin-associated muscle
symptoms

Pre-existing risk factors and co-morbidities: see Box 1

High-dose statin therapy

Polypharmacy

Drug—drug interactions: concomitant use of certain drugs including
gemfibrozil, macrolides, azole antifungal agents, protease inhibitors,
and immunosuppressive drugs such as cyclosporine, and inhibitors of
CYP450 isoenzymes, OATP 1B1, or P-gp, can affect the metabolism
of statins, increase their circulating levels and, consequently, the risk
for SAMS.

e Pharmacogenetic considerations may be relevant (see Overview of
the pathophysiology of statin-induced myopathy)

CYP450, cytochrome P450; OATP 1B1, organic anion-transporting
polypeptide 1B1; P-gp, P-glycoprotein 1.

e Ensure that there is an indication for statin use and that the patientis
fully aware of the expected benefit in cardiovascular disease risk
reduction that can be achieved with this treatment

e Ensure that there are no contraindications to statin use

e Counsel patients regarding the risk of ‘side effects’ and the high
probability that these can be dealt with successfully

e Emphasize dietary and other lifestyle measures

o Use statin-based strategies preferentially notwithstanding the
presence of statin-attributed muscle-related symptoms

o |f re-challenge does not work; use a low or intermittent dosing
preferably of a different (potent or efficacious) statin

e Use non-statin therapies as adjuncts as needed to achieve
low-density lipoprotein cholesterol goal

e Do not recommend supplements to alleviate muscle symptoms as
there is no good evidence to support their use

Reproduced with permission from Mancini et al’




Clinical Investigation and Reports

Effect of Ezetimibe Coadministered With Atorvastatin in
628 Patients With Primary Hypercholesterolemia
A Prospective, Randomized, Double-Blind Trial
Christie M. Ballantyne. MD: John Houri. MD: Alberto Notarbartolo. MD: Lorenzo Melani, MD:

Leslie J. Lipka, MD, PhD: Ramachandran Suresh. PhD: Steven Sun. PhD: Alexandre P. LeBeaut, MD:
Philip T. Sager. MD: Enrico P. Veltri, MD: for the Ezetimibe Study Group*

Other measurements of safety did not suggest any clinically meaningful differences between the safety
profiles of combination therapy and atorvastatin monotherapy in the study overall or in subgroups defined
by sex, age, or race. There was no evidence that ezetimibe worsened statin intolerance or statin-related
toxicity.

Ezetimibe All All Ezetimibe +
Placebo (10 mg) Atorvastatin Atorvastatin
(n=60) (n=65) (n=248) (n=255)
Al advekse events 34 (57) 41 (63) 146 (59) 148 (58)
Treatment-related adverse events e 12 (20) 12(18) 42 (17) 58 (23)
Gastrointestinal adverse events HZE BARK 6(10) 4 (6) 13(5) 20 (8)
Musculoskeletal disorders ~ FIASEFE  3(5) 3(5) 14 (6) 20 (8)
Discontinuations due to adverse events 3(5) 3(5) 13(5) 15 (6)
Liver function tests =3 ULN, 2 consecutive times
Alanine aminotransferase ~ ALT 0 0 1(<1) 4(2)
Aspartate aminotransferase ~ AST 0 1(<1) 2 (<1)
Creatine phosphokinase =10x<ULN BlEEHiBEEEZR 0 0 0 1(<1)

Adapted with permission from Ballantyne CM et al.?
1. Ballantyne CM et al. Circulation. 2003 May 20;107(19):2409-15. Epub 2003 Apr 28.



https://www.ncbi.nlm.nih.gov/pubmed/12719279
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Take Home Message (1)

» LDL is still the primary goal of dyslipidemia therapy
» 2019 ESC lipid guidelines suggest
» LDL <70 mg/dl for high risk
» LDL <55 mg/dl for very high risk
» LDL <40mg/dl for ASCVD with second vascular events within 2 years
» However, LDL goal was difficult to achieved according to the literatures
» Physicians seldomly adjust statin dose after drug prescription
-> physician Inertia or afraid of side effect
» High dose statin may increase side effects of treatment

Ex: Liver function impairment, muscle pain, new-onset DM



Take Home Message (2)

» Using Atozet or high potency low dose statin combined with ezetimibe is a good
choice for LDL control & may decrease statin-related side effects if not using high
dose statin

> If LDL goal can not be reached by statin or patient can not tolerate high dose statin,
further add on ezetimibe is the best policy for LDL goal achievement and avoiding
side effect of statin

» PCSKOi is not frequently needed under the usage of stain +/- ezetimibe

» Current national health insurance in Taiwan already changed

—> which may benefit more people in Taiwan and help them get healthier life



Thanks for your attention
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