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Who are High Risk Patients 7

* Atherosclerotic cardiovascular diseases (ASCVD)
e Coronary artery disease (CAD)
* Ischemic stroke
* Peripheral arterial disease (PAD)

* Diabetes mellitus (DM)
* Chronic kidney disease (CKD)

* Familial hypercholesterolemia (FH)

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



Pathophysiology of CV disease in patients with T2DM is complex

T2D shares common risk factors with CV disease and contributes to vascular damage

Risk factors for Direct effects of
T2D and CV disease hyperglycaemia

Physical inactivity T2D Arterial stiffness

High blood pressure Endothelial dysfunction

Oxidative stress

a
v

A
v

Poor diet

Platelet activation

Inflammation

Obesity

a

v

Dyslipidaemia Metabolic syndrome

Metabolic syndrome CV disease Metabolic dysfunction

e e e

CV, cardiovascular; T2D, typeg diabetes
Newman JD et al. ] Am Coll Cardiol 2017;70:883



Cardiovascular disease exists as a continuum

* Patients are at CV risk throughout the pathophysiological course, even before diagnosis

Risk factors

A

T2DM
Hypertension
Dyslipidaemia
Smoking
Obesity

Subclinical

Endothelial dysfunction
Atherosclerosis

Carotid artery disease
Peripheral artery disease
LVH

Clinical damage

Myocardial ischaemi

Carotid thrombosis

Further events/
mortality

a Myocardial infarction
Coronary thrombosis HF

Stroke
Angina
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Cholesterol Treatment Trialists meta-analysis:

Major CV events in diabetes and non-diabetes

(N=18,686)
No. of events (%) Relative risk (Cl)
Treatment Control
Major coronary events
Diabetes 776 (8.3) 979 (10.5) —— 0.78 (0.69-0.87)
No diabetes 2561 (7.2) 3441 (9.6) » 0.77 (0.73-0.81)
Stroke
Diabetes 407 (4.4) 501 (5.4) —l— 0.79 (0.67-0.93)
No diabetes 933 (2.7) 1116 (3.2) . 0.84 (0.76—0.93)
0'.4 0!6 o!s 1.0 12 14
Treatment better Control better

Proportional effects per 1 mmol/L (40 mg/dL) reduction in LDL-C

Cl=confidence interval; CV=cardiovascular; LDL-C=low-density lipoprotein cholesterol
Cholesterol Treatment Trialists Collaborators. Lancet 2008;371:117-125



Reduction in 10-year risk of major CVD in major

statin trials in diabetic subjects (n=16,032)

Statin dose and Risk Relative risk Absolute risk LDL cholesterol LDL cholesterol

Study (ref.) VD comparator reduction (%) | reduction (%) reduction (%) | reduction (mg/dl) reduction (%)

45-DM (215) 2" Simvastatin 20—40 mg 85 7to043.2 20 . 1860 119 30
vs. placebo

ASPEN 2° (220} 2° Atorvastatin 10 mg vs. 39.5t0 24.5 34 112 to 79 29
placebo

HPS-DM (216) 2° Simvastatin 40 mg vs. 43.81to 363 17 . 123 to 84 31
placebo

CARE-DM (217) 2" Pravastatin 40 mg vs. 40.8 to 35.4 13 . 136 to 90 27
placebo

TNT-DM (218) 2° Atorvastatin 80 mg vs. 2630 21.6 18 . Q0o 77 22
10 mg

HPS-DM (216) 1° Simvastatin 40 mg vs. 17.5t0 11.5 124 to 86 31
placebo

CARDS (221) 1® Atorvastatin 10 mg vs. 11.5t0 7.5 1180 71 10
placebo

ASPEN 1° (220} 1® Atorvastatin 10 mg vs. 98t0 7.9 114 to 80 30
placebo

ASCOT-DM (219) 1® Atorvastatin 10 mg vs. 11.1 to 10.2 125t 82 34
placebo

12
Diabetes Care, Vol 34, Suppl 1, S29-31, 2011



Statin therapy and CVD prevention

M Non-diabetes M Diabetes Combined
Secondary prevention High risk Primary prevention

Trial ~ 4S'? LIPID}2  CARE!? TNT®  HPS12 WOSCOPS* AFCAPS/ JUPITER® CARDS’ ALLHAT-LLT®
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2. Libby P. J Am Coll Cardiol 2005;46:1225-1228;

3. LaRosaJ et al. N Engl J Med 2005;352:1425-1435;

4. Shepherd J et al. N EnglJ Med 1995;333:1301-1307;

5. Downs J et al. JAMA 1998;279:1615-1622;

«  CVD=cardiovascular disease 6. Ridker P et al. N Engl J Med 2008;359:2195-2207;
7. Colhoun H et al. Lancet 2003;364:685-696;

8. ALLHAT-LLT. JAMA 2002;288:2998-3007



Each 39 mg/dL (1.0 mmol/L) reduction in LDL-C

reduced stroke by 36% in primary prevention trials

Relative risk reduction for stroke per
1 mmol/L of LDL-C

Relative risk of stroke in active vs

control groups (non log scale)

1.2
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Amarenco P et al. . Lancet Neurol 2009;8:453-463



Modelling the impact of LDL lowering

Relative risk reduction is related to absolute LDL decrease

50+

Data from trials of:

 Statin vs. placebo

* More vs. less intense statin therapy
 Combination therapy with ezetimibe
* Combination therapy with PCSK9i

40

304

Reduction in Rate of Major Vascular Events (%)

___________________ dm
gl . l b 4 Regression line reveals: A
L7 1.0 mmol/I fall in LDL-C translates
intoa 22% decrease in CV risk
-10 1 . . . LDL-C: 1 mmol/I = 38.67 mg/dL
0.5 1.0 1.5 2.0 \ & /

Reduction in LDL Cholesterol (mmol/liter)

CTTC. Lancet 2005; B56: 1267-78
Cannon CP, et al. N Engl J Med 2015; 372:2387-97



LDL-C lowering — the common final pathway to CHD risk reduction

10 mg/L LDL-C===® 18% Lower Risk for CHD**
i.e. 1 mmol/l (38.67 mg/dL) lower LDL-C ===%~70% Lower risk for CHD

LDL lowering due to inherited

LDL-CES OR_,, (95% CI)

R BRCE (mg/dl) Adjusted per 10 mg/di LpL-c ~ vVariation in :
NPCI1L1 rs217386 -1.12 E . 0.87 (0.74-1.02) } ChOIesterOI absorption
NPCIL1 LDL-C Score -2.35 — 0.82 (0.74-0.91)
HMGCR rs12916 -2.27 E. 0.84 (0.78-0.91) } Cholesterol prod uction
HMGCR LDL-C Score -2.99 0.83 (0.77-0.88)

PCSK9 rs2479409 -1.99

LDL receptor number

|
= 0.83 (0.75-0.92)
]
PCSK9 rs11206510 - 2.58 o 0.81(0.73-0.89) }

1
]

-

_y

1
}
]
i

|

PCSK9 (46L)  rs11591147 -16.21

0.82 (0.74-0.90)
ABCG5/G8 rs4299376 -2

Q.81 (074-0.68) Protective SNPs at ATP-binding cassette (ABC)

LDL-R rs2228671 -5.48 0.80 (0.70—0.90}} transporters/ LDL receptor loci

LDL-R rs6511720 - 6.85

0.83 (0.76-0.92)
CHD risk reduction per unit LDL decrease

Overall (l-squared = 0.0%, p = 0.997) 0.82 (0.80-0.85) is independent of underlying mechanism

Ference BA. Et al. ] Am Coll Cardiol 201]5§65: 1552-61



Benefit of different interventions per 200 patients with diabetes

treated for 5 years

> 7] Per 4mm Hg Per 1Immol/L Per 0.9%
lower SBP lower LDL-C lower HbA,.

CV Events

-12.5

Using traditional glucose lowering treatments

17
Ray, Lancet 2009 Meta-analysis of intensive glucose-lowering trials.



A Quarter of a Century of Treating LDL-Cholesterol

mg/dL
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Even lower LDL-C levels beyond LDL-C
reduction target give additional CV benefit

High is bad

Average is not good
Lower is better

Even lower is even better

Lowest is best
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FiN2 ADA guideline on lipid management in patients with diabetes

.Association.

2018 2019

Table 10.2—Recommendations for statin and combination treatment in adults

Table 9.2—Recommendations for statin and combination treatment in adults with el
diabetes ASCVD or
Recommended statin intensity” and e 10;;13;232/0 recommendes Statt':e'ar;trrenzrs\'ttr" e compination
Age ASCVD combination treatment* &
<40 years No Nonet
In patients with ASCVD, if LDL cholesterol =70
e If LDL cholesterol =70 mg/dL despite maximally tolerated statin g M . ; .
d ider addi dditional LDL oo h mg/dL despite maximally tolerated statin dose,
R A ity ity i A consider adding additional LDL-lowering therapy
o : L (such as ezetimibe or PCSK9 inhibitor)#
=40 years No Moderatet >40 years No e
Yes High

Yes High
e In patients with ASCVD, if LDL cholesterol =70
mg/dL despite maximally tolerated statin dose,
consider adding additional LDL-lowering therapy
(such as ezetimibe or PCSK9 inhibitor)

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

ACSVD risk factors :
LDL-C 2100 mg/dL, high blood pressure, smoking, chronic kidney disease, albuminuria, and family history of premature
ASCVD.

ADA : American Diabetes Association 20



2020 AACE/ACE Consensus Statement
ASCVD RISK FACTOR MODIFICATIONS ALGORITHM

DYSLIPIDEMIA

HYPERTENSION

LIFESTYLE THERAPY (Including Medically Assisted Weight Loss)

LIPID PANEL: Assass ASCVD Risk

STATIN THERAPY

IT TG =50k mEgsdl,. ibrates, Rx-grade OM-3 fatty acids. nilacin

IF statin-intalersnt

Try & lternate statin. |owser SCatin
dose or frequency, or add rorEtatn

LD - - lwarimg Tharapies

Intensify theraples to
artain poals sccoarding
tao Fisk lewels

Eepeat ipid parsi;
as=ezy adequacy,
ke ranc s of Thera py

RISK LEWVELS

LOL-C [mgddl]
NMormn-HOL-C [mgsdl]
Ta ImgddL]

Apo B [mmgsdL)

if netat desiakl e lewvels:

To lower LDL-C:

Toa lewer Non-HDEL-C, TG:
To lower Apo B, LONL-P:
To |lower LDL-C im FH: %

RISKE LEYELS:
W sGEH=:

A el e o s rraE e

ok Firnd Vo g il

EXTREME
DEFFABLE LEVELS

VWERY HIGH

DESIA&RALE LEWEFLS

=1 00 =70 T BN RS Hel He
WA = i T
=1 351 =Wk — = L S EE] Th 1 "
= | C, mrreokd rg,
=150 =150 =150 LA
B ExTEEMAR:
=a =B =70 Nrdeml g

Imtensify lifestyde therapy (weight loss, physical actiheity, dietary
chanmnges) and ghycemic comtrod; consid-er addition al therapy

Imtensify statin, add eretimibe, PCSKON, coleseys el am, or milacin

Internsily statin and'or add Rx-grade O M2 Tatty acid, ibrate, andior miacin
Intensify statin and/or add eretimib e PCSKSL colesevslam, ardor miacin
Statin + PCS K5I

Agdd icosapent ethyl 4 gfday il high ASOVD risk on maximally tolerated statine

Accecg gdequacy & tolerance of therapy with foocused laboratory evaluations and patient follow-up

= EVEHN MORE VNTERHSIWE THERAFY MITHT BEE WARRANTED

=& FaAMILIAL HYFERCHOLESTEROLEM 1A

GOAL: SYSTOLIC <130,
DIASTOLIC <80 mm HEg

For initial blood presurs
=150 00 mm HE:

DUAL THERAFPY

Cadl i warm
Chammel "

AL El Blocker
& r
AREB H-blocker

Thiazide o

H mot at goal {2=3 o thes)

S @ calolunm Chammed Do ckeer,
Bl ocker or thiazide diuretic

H mot at goal { 2=3 oo thes)

Add mext agent from the abowve
Broup, repeat

H mot at goal {2-3 meanths]
Additional choices (o-blockers,

Ccenmtral agents. vaso il ators,
B b she oo 2 By s mis T

Achisve ment of target blood
pressure s critical
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2018 AHA Guideline on the management of blood cholesterol

e

American Heart Associations

Check. Change. Control.
Cholesterol’

A 4

Clinical ASCVD

N
P,

Healthy Lifestyle

h 4

GSCVD not at very high-riska

Very high-risk*
ASCVD

(

v

[ Age <75y )

If on maximal
statin therapy
and LDL-C 270
mg/dL (1.8
‘mmol/L),
adding
ezetimibe
may be
reasonable

(Class 1b)

v

[ Age >75y j

I

]
If on maximal
statin and Dashed
LDL-C >70 _arrow
- x w : N mg/dL (21.8 indicates
RCT-
o S mmol/L),

Initiation of Continuation of e supported
moderate- or high-intensity S efficacy, but
high-intensit o ezetimibe is .

gstatin 5 \ statin is reasanable is less t:ost

reasonable (Class lla) | effective
reasonable (Class lla) \ AN J \ )
(Class lla) ¥ %
If on clinically judged maximal LDL-C lowering
g VAN Y,

therapy and LDL-C >70 mg/dL (21.8 mmol/L), or
non-HDL-C >100 mg/dL (22.6 mmol/L), adding
PCSK9-l is reasonable

22
(Class lla) Circulation. 2018 Nov 10




Treatment goals for low-density lipoprotein cholesterol across

categories of total cardiovascular disease risk

Treatment goal
for LDL-C

3.0 mmol'L
(116 mg/dL)

T SdL
& 250% et

reduction
from
baseline

.4 mmaol/L
(55 mg/dL)

@ESC

European Society

* SCORE=1% and <5% of Cardiology

+ Young patierts {T108 <35 years
T <50 pears) with D duratian
=1} years without ather risk factors

» SCORE =5% and <10%
» Markedly elevated singhe risk Gcbars, in
particular TC =8 mmalil {310 mg'dl) or
LOL-C =45 mmwalL {1 %0 mg'dL) ar
BP = 180/110 mmHyg
» FH withaut cther maor risk factars
* Maderate CED (eGFR 30-5% mLmin)
» O wl'o target argan damage, with DM
duratian =0 years or cther additianal risk factor

* ASCVD (clinicalfirraging)

» SO0RE =10%

= FH with ASCVD or with another
mriaar risk factor

« Sayere OXD (2GR <30 mL'min

= Db & target cngan damage: =3
rajor risk factors, or early onset of
T100 of bareg duration [=20 years]

Low

Moderate

European HeartJourna%%2019) 00, 1~78



LDL-C Treatment for high risk patients

In DM patients

* Very high risk: LDL-C goal <55mg/dL
» Patients with DM + 1 of the following:
* With established CVD
e Other target organ damage
e 3 or more major risk factors
* Early onset TIDM of long duration

* High risk: LDL-C goal <70mg/dL
e Patients with DM duration >10 years

* Without target organ damage
* And without any other additional risk factors

* Moderate risk: LDL-C goal <100mg/dL

* Young patients (T1DM aged <35 or T2DM aged <50)
*  With DM duration <10 years
* And without other risk factors

@ESC

European Society

In CKD patients

* Very High Risk: LDL-C goal <55mg/dL
* Stage 3-5 CKD: eGFR <30 mL/min/1.73 m?

* High Risk: LDL-C goal: <70mg/dL
* eGFR 30-59 mL/min/ 1.73 m?

24
European Heart Journal (2019) 00, 1~78



] -Snpmm”mﬂm{mmrﬂ;
r - % * Primary prevention: patients
e ASE FLID i /| FH and another major risk factor
(very-high-risk)

F Yy * Prmary prevension patents at
Consider addng very-agh risk but without FH

SESC —

O

o -
¥ -
- v

r —

EAS (€&

@ESC

European Society
of Cardiology

Treatment algorithm for
harmacological LDL-C
owering

* Maximal statin dose
* 4-6 weeks LDL-C not at goal + ezetimibe

* 4-6 weeks LDL-C not at goal + PCSK9i

©ESC

2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

www.escardio.org/guidelines

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093feurheartj,f'eh221§55)



Expected clinical benefits of LDL-C lowering therapies

Intensity of lipid lowering treatment

Treatment Average LDL-C reduction
Moderate intensty statin = 3075

High intensity statin = 50%

High intensity statin plus = 65%

ezetimibe

PCSK2 inhibitor = 60%

PCSK?2 inhibitor plus high intensity statin = /5%

PCSK?2 inhibitor plus high intensity statin = 85%

plus ezetimibe

% reduction LDL-C Baseline LDL-C
I

v

( Absolute reduction LDL-C j

S ——
I

!

Absolute risk reduction

European HeartJourna%?2019) 00, 1~78
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2017 Taiwan Lipid Guidelines for High-risk Patients
LDL-C Treatment Target

B2 EiRER (LDL-C) ZB1R

=R O AE R < 70 mg/dL
=HEOERSE+ BRIR < 55 mg/dL oI I#EE
EEERNIKER < 70 mg/dL
A M Bl R bR e < 100 mg/dL
R <100 mg/dL
R+ OISR <70 mg/dL

EMSRR(PFEER 3a-5, eGFR < 60) > 100 mg/dL EBEAAE
Ak A: < 100 mg/dL

FikM SIREESE INZ: < 135 mg/dL
AlMEER: < 70 mg/dL

29
J Formos Med Assoc. 2017 Apr;116(4):217-248



2017 Taiwan Lipid Guidelines for High-risk Patients

ACS

v

Start statin or statin/ezetimibe for all

Keep treatment

v

DM ?

v

LDL-C <70 mg/dL ?

Consider patients clinical features

A 4

Use high intensity
statin + ezetimibe

¥

LDL-C < 55 mg/dL
can be considered

Keep treatment

Use non high intensity
statin = ezetimibe

Keep treatment

Add PCSK9 inhibitor

30

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

= B ¥ #Lk - TADE 2002/2006/2011/2018 ## &

(N=5855) A : A1C <7% ~ B : BP<130/80 mmHg ~ C : LDL-C<100 mg/dL

80
70.9
70
60
49.
50 44.1 ; (%)
. 435 i B2002
38.7 36.9 02006
30. 30.933'3 m2011
Oo2018
23.
1.7 3
6.6
‘0.8 12.9
8.2
0424
A1C<7% A1C29% BP<130/80 mmHg JLDL_C<100 mg/dl A+B+C

32
https://www.tade.org.tw/upload/News/file/1529-1.pdf



https://www.tade.org.tw/upload/News/file/1529-1.pdf

DiEEIREERIEEREZ M

REDA-THEA (AATHE-)
A B iR H % HH M

(N=58353) (Mean + SD) (Mean + SD) (Mean + SD)
F# (yr) 62.3+12.1 61.3+12.2 63.3%11.9
& A2 (yr) 11.2+ 8.5 11.0+ 8.3 11.3+ 8.8
BMI (kg/m?) 263+ 4.4 26.3+ 4.2 26.2+ 4.6
F2 [ (cm) 90.6% 11.1 93.2+ 10.6 88+ 11.1
W45 (mmHg) 132+ 16.9 132.2+ 16.1 133.2+17.5
47 7R B (mmHg) 75.4+ 11.5 76.6% 11.2 74.2+ 11.8
£ AT f 4% (mg/dL) 139.7+ 45.6 139.1+43.8 140.3+47.4
A1C (%) 7.4+ 1.3 74+ 14 74+ 1.3
Ser-Cr (mg/dL) 1.4+ 7.2 1.7+ 9.0 1.2+ 4.9
TC (mg/dL) 159.7+ 50.0 155.5+37.8 164+ 59.6
TG (mg/dL) 139.5+106.1 142.1+111.5 136.9+100.4
LDL-C (mg/dL) 88.4+27.0 87.6+27.0 89.2+ 27.1 I
HDL-C (mg/dL) 48.5+17.9 457+ 18.4 51.4+ 16.8

3
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https://www.tade.org.tw/upload/News/file/1529-1.pdf

DIERERFERIEERBEZMERENFR

FERL—FTRA (AXFTHZ)

78 B (N=5855) PR % %) (%) 4 (%)
7 o 92.1 92.6 91.6
TP 26.6 48.0 4.6
A F13(TIDM) 2.0 1.7 2.2

%27 (T2DM) 98.0 98.3 97.7

8 475 T
HN¥EEFERRE 95.6 95.6 95.6
R RN 17.6 21.0 14.1
F o R B 5 55.1 54.3 55.9
BEEETY YR 71.5 70.0 731 |

A O RRAE R 91.6 91.3 91.9
RIEHHE R B 29.3 29.7 28.8

4
https://Www.tade.org.tw/upIoad/News%file/1529—1.pdf
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2. Total cholesterol (TCH) 09001; High-density lipoprotein cholesterol (HDLc) 09043 ;

Low-density lipoprotein cholesterol (LDLc) 09044 ; Triglyceride (TG) 09004 - 35

TCH, total cholesterol 42} [&|fi#;HDLc, high density lipoprotein 5% & 528 [ ;LDLc, low-density lipoprotein {2 [E A5 & [; TG, triglyceride =& H H1AE D019E= 8t i s AE 48



CEPHEUS Pan-Asian survey : Large proportion of very high risk patients

not at goal and remain at risk for cardiovascular disease

7281 patients, 34.9% very high risk patients (established CVD plus diabetes/multiple risk
factors; or patients with ACS)

» 100 -

S

g, 90 -

Q 80 75.4 76.0

—

9 70 1

_E’ 60 55.4

-5 50 -

@ 40 -

ua

E 30 1

© 20 1

o

5 101

& 0 : . .

Very high-risk: High-risk: Moderate risk: Lower-risk:
<70mgy/di <100mg/d <130 mg/dl <160mg/dl
(n=3557) (n=2323) (n=1343) (n=25)
LDL-C goal according to risk category

index period: April - December 2 36
dex period: Ap ecember 2008 European Journal of Preventive Cardiology 2011, 19(4) 781-794
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DO 10.1111/jep.13284 et
a | "I | therapy between 01/01/2006 and 12/31/2012. The
ORIGINAL PAPER WILEY Jourziofteiaionn Cneetorec i date of first statin and/or ezetimibe prescription
termed index date.
. . : : : N = 211,847
Treatment patterns of lipid-lowering therapies and possible
statin intolerance among statin users with clinical t
atherosclerotic cardiovascular disease (ASCVD) or diabetes Patients with diagnosis of clinical ASCVD or CVD-
. . . related risk factors within 1 year before index date
mellitus (DM) in Taiwan N = 113,615

A 4

AL EBASCVDEDMEE [ T statinfgzgyy) | = T statin&ffezetimibe |

Patients initiating only one statin or ezetimibe

B aEER DR T statin@28Y) | B]RES [RERy AR 24 prescription on their index date
N =109,774

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

- Patients with history of clinical ASCVD or DM (without previous clinical ASCVD) Y
Patients not receiving statin or ezetimibe
within 1 year before index date.

and initiating statin or statin plus ezetimibe therapy during 2006 to 2012

- I EEYIRER TR (EIEEEE ~ EAEA ~ JREE  INEE ~ HREE) ~ SEYIIREHE: (i N = 82,886
FA*medication possession ratio, MPR) ~ FI&ei5&EM: (RER/NR60K) » DU v il il
statin BRI AT AES HEAT R M (HCEEmi FIRMAIBHEL 20E ) _ Patients _ Patients _ Patients
initiating only initiating only initiating statin
statin ezetimibe and ezetimibe
N =80,167 N=278 N5 2,441

Chen WJ, et al. J Eval Clin Pract. 2019 Oct 23
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S IASTE o R B H E AL

By History of Clinical ASCVD or CVD -related

By Index Lipid-lowering Agents Risk Factors
Diabetes Mellitus but

Overall Statin Only Statin + Ezetimibe Clinical ASCWVD Without Clinical ASCVD

Discontinuation
Patients who discontinued treatment 49 245 Sosdl  4B014 59.89% 1251 5125% 5990 54.00% 17 B&9 5746%
Patients with statin discontinuation only (n, column %) 4B 017 ¥7.47% 48014 100.00% 3 024%  5BD& 26.93% 17 420 57 4%%
Patients with statin and ezetimibe discontinuation {n, column %7) 1234 2.50% a 0.0% 1234 SB.64% 181 3.02% 442 247%
Patients with ezetimibe discontinuation enly (n, column %9 14 0.03% a 0.0% 14 112% 3 0.05% 7 0043

1. &EEEPABFE(59.64%) M EE F 1L AR mAsEE
—L oI LLEIR - 5 5I1B54.0%HASCVDESE (n=5,990)F157.5%RIDMEZE
(n=17,869)F L £ AZE¥) /5 &

B E{FEHstatin; Eéﬂffr%zilzi’-]?ﬂ‘éfr%lllﬁ"‘ri(MPR)E’J*QEE%EEMWI(ASCVDM% =0.62 ~ DM&E% =0.60) °

e

4 I~Is

/\

= —(ASCVD#E#&=38.7% - DM B&=334%) °
RSB NERERR - RIBAR40% - HPASCVDEER 46.1% ~ DMEER42.6% -

MPR : medication possession ratio Chen W1/ et al. J Eval Clin Pract 2019. Oct 23
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19.9%KIASCVDEE21.4%HDMES, TIEEEH statinfAEYIEEART

=
B - ) 3Z J S H J ’:‘ S : = xE
L) R
Eul
(n=82,608) ASCVD & % DM 2, =
(n=11,092) (n=31,100)
S W AR 59.64% 54.0% 57.5%
T 3o 5 g 15 14 (MPR) 0.59 0.62 0.60
* B 40.43% 46.1% 42.6%
StatinZg & 4 v i hh ab | 22.10% 19.9% 21.4%
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Importance of lipid control in high risk patients
Updated lipid management guideline

Current lipid control status in Taiwan

Clinical data of combination of statin & ezetimibe

Conclusions

40



Intensity of statin therapy

High-intensity statins daily dosage
WLDL-C 250%

Moderate-intensity statins daily dosage
WLDL-C 30% to <50%

Atorvastatin, 40-80mg

Rosuvastatin, 20-40mg?

Atorvastatin, 10-20mg
Fluvastatin XL, 80mg
Lovastatin, 40mg
Pitavastatin, 2-4mg
Pravastatin, 40-80mg
Rosuvastatin, 5-10mg

Simvastatin, 20-40mg

LDL-C = low density lipoprotein cholesterol

a The maximal dose approved for rosuvastain in Taiwan is 20 mg once daily. The 40 mg dose of rosuvastatin is reserved only for those

patients who have familial hypercholesterolemia (FH).

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



S. Lally - C. Y. Tan - D. Owens - G. H. Tomkin

Messenger RNA levels of genes involved in dysregulation

of postprandial lipoproteins in type 2 diabetes: the role

of Niemann-Pick C1-like 1, ATP-binding cassette, transporters
G5 and G8, and of microsomal triglyceride transfer protein

MRNA for NPC1L1 is up-regulated in diabetes

g O™

Non-DM

0.1

5/G8 mRNA

ABCG

|

ABCGS

MTTP

Diabetologia (2006) 49: 1008-1016



Ezetimibe: Mechanism of Action

Radiolabeled
* Ezetimibe selectively inhibits intestinal cholesterol absorption ezetimibe localized
at brush border of
« {intestinal delivery of cholesterol to the liver small intestine

« T expression of hepatic LDL receptors
« | cholesterol content of atherogenic particles

» Ezetimibe and its active glucuronide metabolite circulate
enterohepatically

* Delivers agent back to the site of action

* Limits systemic exposure

Photo courtesy of Harry R. Davis, PhD

Bays H. Expert Opin Investig Drugs 2002;11:1587-1604.
Catapano AL. Eur Heart J Suppl 2001;3:E6-E10.



Ezetimibe + Statins versus High-Dose Statins

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

Ezetimibe 10 mg Ezetimibe 10 mg Ezetimibe 10 mg Ezetimibe 10 mg
. + . . + . + .
Atorvastatin atorvastatin Simvastatin simvastatin Pravastatin pravastatin Lovastatin lovastatin
80 mg 10 mg 80 mg 10 mg 40 mg 10 mg 40 mg 10 mg
(n=62) (n=65) (n=66) (n=67) (n=69) (n=71) (n=73) (n=64)
()]
£ 0
o
n
©
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£
@]
=220
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S -60

ng (HEE:S
Am J Cardiol 2002;90:1084-1091



Ezetimibe Coadministered With Statins:

Results for HDL-C

10 -
()]
b

QF 8- 2
A= 8
I N a
=T 67 !

o ©
o O
S= 4-
c O
O &
sa
%E
ek
== 9

9*

AtorvastatinEzetimibe Simvastatin Ezetimibe Pravastatin Ezetimibe Lovastatin Ezetimibe

(n=248) 10 mg + (n=263) 10 mg + (n=205) 10 mg + (n=220)
Atorvastatin Simvastatin Pravastatin
(n=255) (n=274) (n=204)

ap<0.01 ezetimibe + pooled statin doses versus pooled statin doses alone; °P=0.03 ezetimibe + pooled statin doses versus pooled statin doses alone

10 mg +
Lovastatin
(n=192)

Ballantyne CM, et al. Circulation. 2003;107:2409-2415
Davidson MH, et al. J Am Coll Cardiol. 2002;40:2125-2134
Melani L, et al. Eur Heart J. 2003+24:717-728,1381
Kerzner B, et al. Am J Cardiol. 2003;91:418-424.



Ezetimibe/Atorvastatin 10/10 mg Provided Significantly Greater LDL-C

Reduction Compared With Atorvastatin Monotherapy

B Ezetimibe/atorvastatin B Atorvastatin

Q&Q 069 e‘&

O 0 0 » ®
A<
-4 -10 A
[
o M -20 4
c £

— '30 .
6 L
% 2 40 -37
o ® —42
&> 50 1 —45
o ©
=S 0 -54
q) -
= 70 | P<0.01

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).

Ballantyne CM et al. Circulation. 2003;18%: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 Il criteria)

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

Atorvastatin 20 mg

Atorvastatin 40 mg (n=98)

Visit 1 Week 0 Week 6

|(— Run-in )l( Double-Blind Period )I

)

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 Ill = National Cholesterol Education Program Adult Treatment Panel 111

47
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!

' 10

c
= LDL-C
7 S o

E c

o =
T % ~10 -

)

g, m
8o -20

O3

C | S

s 30

s -31%

P<0.001
-40
. Ezetimibe/atorvastatin 10/20 mg (n=92) . 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)

48
1. Conard SE et al. Am J Cardiol. 2008;102:1489-1494.



TEMPO: Effect on Multiple Lipid Parameters!?

10

P=NS

Total-C ApoB Non-HDL-C TG? 3% 1%

Mean Change From Statin-
Treated Baseline, %

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;16121489—1494.



PACE:

Efficacy of Ezetimibe/Atorvastatin vs Atorvastatin Uptitration or Switching to Rosuvastatin?

High-risk patients2 with hypercholesterolemia not at LDL-C <100 mg/dL 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 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 mg
n=476 n=206
Week: -6 -5 Day 1 ¢ 12
— |
Double-blind Double-blind
Screening Run-In  Randomization Treatment Treatment
n=1,547 Phase | Phase Il

Adapted with permission from Bays HE et al.®
aHigh risk of CHD was defined as: 1) subjects without CVD who had type 2 diabetes, or =2 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. 50

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!

—-10 7

—20

IRLS Mean Change From
Treated Baseline at Week 6, %

=30 -

. Switching from
atorvastatin 20 mg to
ezetimibe/atorvastatin 10/20 mg
(n=124)

Mean on-statin baseline
LDL-C =119 mg/dL
(=3.2 mmol/L)

IRLS = iteratively reweighted least squares.

LDL-C

—7%

-17%

P<0.001

. Doubling atorvastatin
to 40 mg
(n=124)
Mean on-statin baseline
LDL-C =121 mg/dL
(=3.1 mmol/L)

P<0.001

. Switching from
rosuvastatin 10 mg to
ezetimibe/atorvastatin 10/20 mg
(n=231)

Mean on-statin baseline
LDL-C =119 mg/dL
(=3.1 mmol/L)

. Doubling rosuvastatin
to 20 mg
(n=205)
Mean on-statin baseline
LDL-C =120 mg/dL
(=3.1 mmol/L)

51
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
(~3.12 mmol/L) (~3.12 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% 3%
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
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IMPROVE-IT: Study Designl-3

‘High-risk ACS patients (N=18,144) stabilized post ACS < 10 days
LDL-C <125 mg/dL (or <100 mg/dL if on prior lipid-lowering therapy)

Ezetimibe/simvastatin 10/40 mg Simvastatin 40 mg St'{t'}‘;?jfﬁtgns%"rﬂg’iﬁe
(n=9,067) (n=9,077) both arms if LDL-C

was >79 mg/dLa

Minimum 2.5-year follow-up
(5,250 events)

Primary End Point
CV death, nonfatal MI, hospital admission for UA,
coronary revascularization (=30 days after
randomization), nonfatal stroke

Adapted with permission from Cannon CP et al.1
aTitration stopped per June 2011 protocol amendment.?

IMPROVE-IT = Improved Reduction of Outcomes: Vytorin Efficacy International Trial; ACS = acute coronary syndrome;
CV = cardiovascular; MI = myocardial infarction; UA = unstable angina.

54
1. Cannon CP et al. Am Heart J. 2008;156:826—832. 2. Blazing MA et al. Am Heart J. 2014;168:205-212.e1. 3. Cannon CP et al. N Engl J Med. 2015;372:2387-2397.



IMPROVE-IT: Ezetimibe + Statin Improved CV OQutcomes

Beyond a Statin Alonel

Ezetimibe/simvastatin significantly reduced CV events more than simvastatin alone

40 - HR, 0.936 (95% ClI, 0.89-0.99)
P=0.016

Simvastatin 40 mga
(n=9,077)

Ezetimibe/simvastatin 10/40 mgP
(n=9,067)

Event Rate, %

10+

0 1 2 3 4 5 6 7
Years Since Randomization

Used with permission from Cannon CP et al.1
a27% were uptitrated to simvastatin 80 mg.
b6% were uptitrated to ezetimibe/simvastatin 10/80 mg.

6.4%
RRR

Primary End Point

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

CV = cardiovascular; HR = hazard ratio; Cl = confidence interval; RRR = relative risk reduction; MI = myocardial infarction;

UA = unstable angina.

55
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IMPROVE-IT : Ezetimibe added to statin therapy after acute

coronary syndromes, specified subgroup in DM

] ]
z American
W Heart
Association.

Benefit of Adding Ezetimibe to Statin Therapy on Cardiovascular Outcomes and Safety in
Patients With vs. Without Diabetes: Results from IMPROVE-IT
Robert P. Giugliano, Christopher P. Cannon. Michael A. Blazing. Jose C. Nicolau, Ramon Corbalan.
Jindrich Spinar, Jeong-Gun Park, Jennifer A. White. Erin Bohula and Eugene Braunwald
on behalf of the IMPROVE-IT (IMProved Reduction of Outcomes: Vytorin Efficacy International
Trial) Investigators

Circulation. published online December 20, 2017:
Circulation is published by the American Heart Association, 7272 Greenville Avenue, Dallas. TX 75231
Copyright © 2017 American Heart Association. Inc. All rights reserved.
Print ISSN: 0009-7322. Online ISSN: 1524-4539

56
Giugliano et al.; Circulation. 2018;137:1571-1582



Mean changes in LDL-C from admission at 12 months

The resultant median difference in LDL-C reduction from admission to year 1 in
patients without DM between treatments of 17 mg/dL was similar to that
observed in patients with DM (18 mg/dL, P interaction =0.58).

With diabetes mellitus

Medi h fr
120 it s
< 100 -
(=T
£ g0 -
<
- 60 -
2 . 40 —eeev : P<0.001
.§ 22 18
§ 20 -

0 .
E/S P/S

(N=1802) (N=1792)

Without diabetes mellitus

120

[EY
o O
o O

Median LDL-C (mmol/L)
S (@)
o (=)

N
o O
|

Median change from
admission to 12 months

E/S P/S
(N=5062) (N=5147)

Median LDL-C at admission and 12 months in patients with and without diabetes mellitus
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Mean changes in LDL-C from admission at 12 months

Patients treated with E/S as compared to P/S, also achieved greater
reductions in total cholesterol, triglycerides, and non-HDL-C during the trial
both among patients with and without DM. (P interaction=0.58)

With diabetes mellitus Without diabetes mellitus
Median change from Median ch fr
s 120 admission to 12 months 120 adn:iss?:nct: lllgt;n:)zltlllxs
< 100 - =100 -
2 :
= &l s 80 ' P interaction=0.58
2 60 X
3 60 §
= 40 - =
£
2 = =
=
0 |
E/S P/S E/S P/S
(N=1802) (N=1792) (N=5062) (N=5147)

Median LDL-C at admission and 12 months in patients with and without diabetes mellitus
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Kaplan-Meier curves for the primary efficacy endpoint

primary composite endpoint of cardiovascular death, major coronary event (nonfatal myocardial infarction, unstable angina requiring
hospitalization, or coronary revascularization occurring > 30 days post randomization), or nonfatal stroke

0.5
g | LogRank p-value =0.526 for non-diabetics & =<0.001 for diabstics | 1 50/
g (1]
i -
z o
T 7yr KM rate I RRR
g o4 | | — Diabetics, SIMVA/EZE 40.0% —_— Jn
o — — Diabetics, SIMVA/alone 45.5% — e -
- &
*%_ (HR 0.85, 95% C1 0.78 to 0.94) -~ o
- ',-“'"-
Lg. ’_f . ‘-r__ f
x 03— P e =
P e N e
E .-’ s ™ =
! i B
£ “ T == 7yr KM rate
3 0.2 e ——  Non-diabetics, SIMVA/EZE  30.2%
.g ==== Non-diabetics, SIMVA/alone 30.8%
o (HR 0.98, 95% Cl 0.91 to 1.04)
01+
Mon-diabetics, SIMVAIEZE
===---=- Non-diabetics, SIMVA/alone
---------- Diabetics, SIMVA/EZE
— — — - Diabetics, SIMVA/LIone
DO o I I I 1 1 1 I I
Diabetics. SIMVA/sIcne 2474 1921 1720 1559 1371 808 665 352
2450 1923 1751 1817 1438 569 700 392
Diabetics, SIMV . 6598 5531 5076 4756 356 3266 617 93
MNaon-diabetics, SIMVA/alone 4 “
7 4 1 1514
Non-cliabatics, SIMVA/EZE BEO4 5448 5050 4758 400 3318 60 5
1 I I 1 1 1 | 1
0 1 2 3 4 5 §] 7

Time (year) post-randomization
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T _BURKRBIVARA - EReze+simvatl IEZEREEZOMEBSHAVEEE -

F=2ZRBREFEOCINEERE (MI) MERMEREDPRE (ischemic stroke )
Individual cardiovascular endpoints and CVD/MI/stroke
HR P/S* EIS* P..
Cardiovascular death No DM 1.03 5.3 5.3
DM 096 112 11.7

0.57

Myocardial infarction NoDM 0.93 12.7 12.0
DM 0.76 208 16.4

Ischemic stroke NoDM 0.91 3.4 3.2
DM 0.61 6.5 3.8

CV death, M, or NoDM 0.96 17.7 17.0
ischemic stroke DM 080 299 24.9

(By Kaplan-Meier event rates at 7 years analysis)
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Risk stratification and outcomes in patients with and without DM

In patients with DM, the benefit of E/S over P/S in reducing In patients without DM, there was significant effect
the composite of cardiovascular death, MI, and ischemic modification by the risk score (P interaction 0.034), with
stroke was consistent across the risk strata non-diabetics at high risk experiencing a significant 18%

reduction with E/S compared to P/S .

With diabetes mellitus : : :
Without diabetes mellitus
HR 0.81 (0.71, 0.93)

45% ARR 5.5% (1.0, 10.2) B 45% _— HR 0.82 (0.68, 0.98)

@ placebo sy astatin 41.8% ap “'n" “"1“““'“ ARR T.8% llzal 12.n

B cretimibe’ vimvastatin B eretimibesimvastatin
40% 40% 37.7%

36.3%

35%  p-trend for all <0.0001 35% - p-rend <0.0001 for all

p-interaction = 0.59 p-interaction = 0.034
30% 30% HR 0.91 (0.78, 1.07)

HR 0.82 (0.64,1.05) ot ARR 2.0% (-1.1.5.0)

25% X
HR 0.59 (0.33,1.07) NREININEH

226% \
ARR 5.8% (-2.2, 13.9) 19.3% \

HR 1.08 (0.95,1.24) S05%
17.5% 16.6% ARR -1.3% (-2.9, 0.4)
: 14.1
: \ I l ] |
) I I
0% 0%
2 0-1

I mj%
# Risk Indicators 0-1 23 # Risk Indicators 2 23

N for ITT (%) 417(9) 1724 (36) 2849 (55) Nfor ITT (%) 7615 (59) 3568 (28) 1744 (13)

2
g

#

3
3

@
&

Rate of CV death, Mi or Ischemic Stroke at 7 Yrs (%)
o
&

Rate of CV death, Ml or Ischemic Stroke at 7 Yrs (%)
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* Dyslipidemia is a major cause of increase cardiovascular risk worldwide,
VJV‘_ it is therefore important to treat aggressively and LDL-C remains the
primary target of therapy.

=

* Recent guidelines recommended aggressive lipid-lowering treatment to
=¥ reduce cardiovascular events in high cardiovascular risk patients

@ e Statin is the primary choice to reduce LDL-C. For those not reaching
treatment target despite statin, combination with ezetimibe can further
lower LDL-C level.

* Fixed dose combination of atorvastatin and ezetimibe improved drug

E adherence and can reduce pills number.
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