Prevalence of Dyslipidemia in Korea
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Dyslipidemia and Obesity
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Dyslipidemia and Diabetes/Hypertension
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Atherogenic Lipoprotein Particles

Chylomicron
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1.006 .

Chylomicron
remnants

1.02

Density, g/mL
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Adapted from Rader DJ, Hobbs HH. In: Harrison’s Principles of Internal Medicine. 16th ed. New York: McGraw-Hill; 2005:2286—-2298.
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LDL Cholesterol

<100 Optimal
100-129 Near optimal/above optimal
130-159 Borderline high
160-189 High
=190 Very high
Total Cholesterol
<200 Desirable
200-239 Borderline high
=240 High
HDL Cholesterol
<40 Low
=60 High
Triglyceride
<150 Normal
150-199 Borderline high
200-499 High
=500 Very high
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NCEP ATP Ill Guidelines

High Risk

CHD or CHD risk
equivalents

190 - (10-yr risk >20%) (10-yr risk 10-
20%) Target
160
mg/dL
160 -
— Target
2 130
.
S
a' 130 i Target
— 100
100 -
70-

Moderately High

Risk

2 2 risk factors

Moderate Risk
2 2 risk factors

(10-yrrisk <10%)

Lower Risk

< 2 risk factors

History of Dyslipidemia Guideline Development

o ACC/AHA
1 i .

» Exclusive focus
on LDL-C

* Risk assessment
guides therapy

s Lower LDL-C
threshold for

therapy

initiation in high

risk patients

*ASCVD, Atherosclerotic Cardiovascular Disease

L

. NCEP. Arch Intern Med. 1988

. NCEP ATP Il. Circulation. 1954

. NCEP ATP lll. Circulation. 2002

. Grundy SM, et al. Girculation. 2004

. Stone NI, et al. J Am Coll Cardiol. 2013

* Lower LDL-C * Use of

threshold for moderate-or

therapy high-intensity

initiation in very statin therapy

high risk for patients

patients across 4 major
groups at risk for
ASCVD*

10
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Key Statin Trials : Lots of clinical trials proved
CV risk reduction in various patient group

CHD/high cholesterol

CHD/average to high cholesterol

Increasing absolute
CHD risk

CHD/average to high cholesterol

CHD/average cholesterol

Some patients with CHD/
average cholesterol

No Mi/high cholesterol

No CHD/average cholesterol

No CHD/ low cholesterol

45 group. Loncer 1994;344;,1383-1389

Lipid study group, N Engl I Med 1938;339;1343-1357
HPS study sroup, Lancet 2002;360;7-22

Solomon RJ etal. Circulation 2007;115;3189-3196
Sever PS. et al Lancet 2003;361:1143-1586
Shepherd et al. Am Jof Cardiol 1995;76;113C-117C
Downs IR etal JAMA 1998;279:1615-1622

Ridker PM. er of. N Engl J Med 2008;359: 21952207

ERSE LS

4S Trial
proved CV risk reduction with Statin

15
3 30%
; - risk reduction
g p =0.0003
g- placebo
5 5 simvastatin
5
&
-

0
0 1 2 3 4 5 6

Years since randomization

Lancet 1994;344:1383
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JUPITER Trial
primary prevention with Statin

Placebo

0.08
g 44%
= 0.06 . .
= risk reduction
g p <0.0001
'g 0.04
=
1]
=
E 0.02 Rosuvastatin
= 20mg

0.00

o 1 2 3 4

Follow-up (years)

Primary Endpoint : M, Stroke, UA/Revascularization, CV Death
N Engl ] Med 2008;359:2195-2207

Primary and secondary prevention with statin

Event rate (%)

30
45-pl
[ ]
[ Secondary Prevention ]

25 Rx - Statin therapy

Pl—Placebo

Pra = pravastatin

Aty — a}:arvasta?m 45 - Rx
20 Sim - simvastatin

LIPID-PI
15 ° ®
LIPID - Rx CAREZRI
CARE - Rx @ IDEAL-Sim ® [ Primary Prevention ]

o HPS - Rx @ TNT - Awv10 HPS - PI

TNT= ét\rs{) ® @ PROVE-IT- Pra WOSCOPS — Pl =

PROVE-IT - Atv IDEALPy AFCAPS -PI o -—m/
o
5 AFCAPS - Rx MEGA-PIWOSCOPS - Rx
ASCOT-PL B ]
JUPITER-Rosu M UPITER-PI MERE
™ ASCOT - Rx
0
40 60 80 100 120 140 160 180 200
(1.0) (1.6} (2.1) (2.6) (3.1) (3.6) (4.1) (4.7) (5.2)

LDL-C achieved mg/dL (mmol/L)
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HOPE-3 Trial

Cholesterol Lowering in Intermediate-Risk without CVD

* 12,705 participants, with CVD risk factor > Rosuvastatin 10 mg
* CV death, MI, Stroke

0.10 7
0.08

0.06

Placebo

0.04 A
w— = Rosuvastatin

0.02

0.0 - T T T T T T T
0 1 2 3 4 5 6 7

N EnglJ Med 2016;374:2021-2031

Clinical Implication of

New ACC/AHA guideline
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Ultimate goals: prevent ASCVD and improve the
management of patients with ASCVD

Stone NJ. et al,
2013 ACC/AHA Blood Cholesterol Guideline

2013 ACC/AHA Guideline on the Treatment of Blood Cholesterol to
Reduce Atherosclerotic Cardiovascular Risk in Adults

A Report of the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines

Endorsed by the American Association of Cardiovascular and Pulmonary Rehabilitation, American
Pharmacists Assoeciation, American Society for Preventive Cardiology, Association of Black
Cardiologists, Preventive Cardiovascular Nurses Association, and WemenHeart: The National Coalition
Jor Women with Heart Disease

EXPERT PANEL MEMBERS

Neil J. Stone. MD. MACP. FAHA. FACC. Chair
Jennifer Robinson. MD. MPH. FAHA. Vice Chair
Alice H. Lichtenstein. DSc, FAHA. Vice Chair
C. Noel Bairey Merz. MD. FAHA FACC Donald M. Lloyd-Jones. MD, ScM. FACC. FAHA
Conrad B_Rhym MDD _FARA Patrick McRride MDD MPH _FEAFRA

Overview of ACC/AHA guideline

In individuals not receiving ing
10-y ASCVD risk Mrr 4-6 y in individuals A40-75 y without clinical ASCVD or
o

ASCVD Statin Benefit Groups
Heart healthy lifestyle habits are the foundation of ASCVD prevention.
abetes and with LDL—C 70-189 mgrdl.

Adulis age >21 y and
a candidate for statin thorapy

and
oderate-Intensity Statin Therapy I
Xt : ettty s,
LDL-C by

)

Aues?svoﬂlnutmlw]
high-imensity statin
Moderate-intensity

Estimated 10-y ASCVD risk =7.5%"
High-intensity statin i

10-y ASCVD risk Modorate-to-high k—nnm“l]

and age 40-75 y

ASCVD prevention benefit of statin
therapy may be less clear in other groups
In salacted individuals. consider addiional factors
influoncing ASCVD risk and potential ASCVD risk

and effect:

3, drug-drug Interactions,
and pationt for statin

Stone NJ, et al. J Am Coll Cardiol. 2013
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1)
2)
3)
4)
5)
6)

Five Points Emphasized in 2013 Guidelines

Focus on ASCVD Risk Reduction: 4 statin benefit groups

A New Perspective on LDL-C and/or Non-HDL-C Treatment Goals
Global Risk Assessment for Primary Prevention

Safety Recommendations

Role of Biomarkers and Noninvasive Tests

Future Update to the Blood Cholesterol Guideline

Stone NJ, et al. 1 Am Coll Cardiol. 2013

A New Perspective on
LDL-C and/or Non-HDL-C Treatment Goals

* Lack of RCT evidence to support continued use of

specific treatment targets

 No recommendations for or against specific LDL- and

HDL-cholesterol goals for primary/secondary
prevention
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Four statin benefit groups

* Clinical ASCVD (acute coronary syndromes, history of
MI, stable or unstable angina, coronary or arterial
revascularization, stroke, transient ischemic attacks,
or peripheral artery disease)

e LDL cholesterol 2190 mg/dL

e Diabetes, aged 40-75 years with LDL-C 70-189 mg/dL

* Estimated 10-year risk of ASCVD of 27.5%, 40-75
years of age, and with LDL-C 70-189 mg/dL

Intensity of Statin Therapy

High-Intensity Moderate-Intensity

LDL-C { 250%

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

LDL-C - 30% to <50%

Atorvastatin 10 (20) mg
Rosuvastatin (5) 10 mg
Simvastatin 2040 mg*
Pravastatin 40 (80) mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg bid
Pitavastatin 2—4 mg

LDL-C { <30%

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

11
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Risk assessment in primary prevention

** New Pooled Cohort Risk Assessment Equations developed by the Risk Assessment
Work Group to estimate the 10-year ASCVD risk (defined as first occurrence

nonfatal/fatal Ml or stroke)

IEREI‘ paﬂenl values m

this column

Risk Factor Units Value
|Sex M (for males) or F (for females)

jAge years

Race Ab (for African Amaericans) or WH (for whites or others)

;lal Cholesterol ma/dL

HDL-Cholesterol mg/dL

I5ystolic Blood Pressure mm Hg

[Treatment for Hl_all‘l Blood Pressure

Y (for yes) or N (for no)

Diabetes

Y (for yes) or N (for no)

Ismaker

Y (for yes) or N (for no)

http://my.americanheart.org/cvriskcalculator

|systolic blood pressure (mmHg] |

2016 ESC/EAS Guidelines
SCORE chart: 10-year risk of fatal cardiovascular disease
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Alberico LC, et al. European HeartJournal. 2016
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Characteristics Predisposing Individuals to Statin
Adverse Effects

* Multiple or serious comorbidities, including impaired renal or
hepatic function

* History of previous statin intolerance or muscle disorders
* Unexplained ALT elevations >3 times ULN

* Patient characteristics or concomitant use of drugs affecting statin
metabolism

* >75 years of age

Statins and risk of incident diabetes

n Statin Placebo or control OR (95% CI) Weight (%)
Events Rate Events Rate
ASCOT-LLAT 7773 154 119 134 10-5 _ﬁ:_.i 114 (0-89-1.46) 707%
HPs® 14573 335 9-2 293 8.0 —+ 115 (0:98-135)  13.91%
JUPITER* 17802 270 16-0 216 12.8 —~—I— 126 (1-04-151)  11.32%
WOSsCops® 5974 75 52 93 65 L 079 (0-58-110) 4-24%
UIPIDE 6997 126 60 138 66 _— e 091(071-171)  653%
CORONA? 3534 100 209 88 185 I - 114 (0-84-1-55) 4-65%
PROSPER™ 5023 165 205 127 158 —:—l— 132 (1:03-1-69) 6-:94%
MEGAY 6086 172 108 164 101 ——.',— 107 (0-86-135) B.03%
AFCAPS/TEXCAPS™ 6211 72 4.5 74 46 = . 098 (0:70-1:38) 3.76%
45% 4242 198 173 193 16.8 —-I—'—- 1.03 (0-84-1.28) 8.-88%
ALLHAT™ 6087 238 16-4 212 144 ——.—-— 115(0-95-1-41) 10-23%
GISSI HF* 3378 225 348 215 321 R 110(0-89-135)  950%
GISSI PREV™® 3460 96 275 105 306 - : 0-89 (0-67-1.20)  4-94%
Overall (P=11-2% [95% €1 0.0-50-2%]) <> 109 (1-02-1-17)  100%
r 1
05 1.0 20

Lancet2010; 375: 735-742

13
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Intensive dose vs. Moderate dose of Statins

Incident Diabetes
PROVE IT-TIMI 22,8 2004
AtoZ,'7 2004
TNT,' 2005
IDEAL, 6 2005
SEARCH,® 2010
Pooled odds ratio

Heterogeneity: 12=0%; P=

Cases/Total, No. (%)

| ]
Moderate

Intensive
Dose Dose OR (95% CI)
1011707 (5.9) 09/1688 (5.9) 1.01 (0.76-1.34) —
65/1768 (3.7) 47/1736 (2.7) 1.37 (0.94-2.01)

418/3798 (11.0) 358/3797 (9.4)  1.19(1.02-1.28) om

240/3737 (6.4) 209/3724 (5.6) 1.15 (0.95-1.40) —

625/5398 (11.6) 587/530€ (10.8)  1.07 (0.95-1.21) N =
1449/16 408 (8.8) 1300/16344 (8.0) 1.12 (1.04-1.22) g

i T :
50 05 1.0 20

QOdds Ratio (95% CI)

JAMA 2011; 305: 2556-2564

Recommendations for Statin Treatmentin
People with Diabetes

Age Risk factors Recommended statin intensity*
<40 years None None
ASCVD risk factor(s)** Moderate or high
ASCVD High
40-75 None Moderate
years ASCVD risk factors High
ASCVD High
ACS and LDL cholesterol =50 mg/dL (1.3 mmol/L) Moderate plus ezetimibe
in patients who cannot tolerate high-dose statins
=75 years None Moderate
ASCVD risk factors Moderate or high
ASCVD High

ACS and LDL cholesterol =50 mg/dL (1.3 mmaol/L) in
patients who cannot tolerate high-dose statins

Moderate plus ezetimibe

*In addition to lifestyle therapy.
**ASCVD risk factors include LDL cholesterol =100 mg/dL (2.6 mmol/L), high blood pressure,
smoking, overweight and obesity, and family history of premature ASCVD.

Diabetes Care 2016
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Non-statin based Therapies

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 18, 2015 VOL. 372 NO. 25

Ezetimibe Added to Statin Therapy after Acute Coronary
Syndromes

Christopher P. Cannon, M.D., Michael A. Blazing, M.D., Robert P. Giugliano, M.D., Amy McCagg, B.S.,
Jennifer A. White, M.S., Pierre Theroux, M.D., Harald Darius, M.D., B ewis, M.D.,

Ton Qude Ophuis, M.D., Ph.D., J. Wouter Jukema, M.D., Ph.D., Gaetano M. De Fer

Paul De Lucca, Ph D., K‘_.r'llf‘- Ah Im, Ph.

Stephen D. Wiviott, M.D., An M. Te

Eugene Braunwald, M.D., and R

135. L
ari, M.D., Witold Ruzyllo, M.D.,
D., Erin A. Bohula, M.D., D.Phil., Craig Reist, Ph.D.,

hakovec, M.D., M.P.H., Thomas A. Muslin M.D.,

Califf, M.D., for the IMPROVE-IT Investigators®

obert M.

N EnglJ Med 2015;372:2387-2397

IMPROVE-IT

Patients stabilized post ACS <10 days:
LDL-C 50-125 mg/dL (or 50-100 mg/dL if prior lipid-lowering Rx)

Simvastatin Ezetimibe/Simvastatin
40mg 10/40mg
(n=9077) (n=9067)

: mean age 63.6 yrs, DM 27%, previous MI 20-21%, Statin user 34%

v Primary Endpoint: CV death, MI, hospital admission
for UA, coronary revascularization or stroke

15
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IMPROVE-IT

Hazard ratio, 0.936 (95% Cl, 0.89-0.99)

40+ P=0.016
Simvastatin monotherapy

30+

20— Simvastatin—ezetimibe

104

lyr LDL-C
69.9 (Simva) vs 53.2 (EZ/Simva)

N EnglJ Med 2015;372:2387-2397

Review of Updated

Korean Cholesterol Treatment Guidelines
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ANz =H

1Xt X|I2EE5H = LDL 4|2 H|=Z0|C} (Class I A)

2K EEZ non-HDL-EF|AHES 58 X O|gt=2 =&3&
QILC}. (Class IIa B)

AEIEIS DEYAHSHS AR 1x Mot o|H, Mg

LA =
2 2 =of M2l LDL SHAHE S8 £A0 =28 + U
CE g2+2 T HstC} (Class I A)
12|31 KW SEAE JIESR G2 SUSALL Yo
HEEZ0|LI &2 st YIEEE N85l A S2 OHE
OFH| 2 CHRIBHCE.
H 1-1. 0| 2ES2 A= 2=7|E
LDL-C level (mg/dl)
CVD risk <100 mg/dl 100 to {129 130 to <160 160 to <190 =190
Very high risk' A53ady JUSHwy YES5dadyd JeS5Hwy Y504
A
High risk’ AEEERY ARSTRY AEsEay AEsTudy AEsHay
ke | |43
Moderate risk’ A58 JASHRY LS5 JASHwH ST A
(=2 risk factors) T2 Az
Los risk* ATy Adsdny APy Ygsdad
(<1 risk factors) 7 Hak

Z31919F(Very high risk group): TIFULE Ei= T2FUU U 5124 HFM0] FHat
91 igh risk group): %7373Md SUUHHEUR, L HH—S, 50% o1do] 359
), Fg

*$5 912 (Moderate risk group): W5UEEe] APANEA, TEY, A HDL S 2E)E,
7] WHEYARe| 7159 1R o

A H(Low risk group): TIEUAR| HYAAHEA, DY, A HDL S 2HE, 27|
gEuaste) sige) 17) ojgk

1
2
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LDL-C and non-HDL-C goal

H 1-2. /8= 270 T2 LDL 2 AE|E 2 non-HDL SAHIEL| SHA
d= LDL 22282 23 (mg/dl) Non-HDL Z¥|AHIE Z3 (mg/dL)
=0+ {70 {100
AU
S84 HEF
GrIAG
LA™ <100 <130
oA
O
Tt
e L e {130 {160
FRAFEJAA 271 o4
A <160 <190
FRAYAR 174 oI5t
*50% 7t 9 ASY WHo| HoIE A
= = o
off X ® X LDL EYAHEO|LI BEX|HS
A [ o o - - L > .
=49 = U= o[xHd 22 BEsIY uHst= A0| S50}
B 1-2. 0|atd NI AHIEESOIL 1S HALESE 42Z &+ Ues HUS
o|zt& <l LDL EY2HE 45 8 A% 45
Al A E3A| Y, EHAAY A F Az 571,
A% F7h AAA AR DHSHE AN, &F
SFE o]k A, glucocorticoid, A estrogen,
amiodarone, cyclosphorine glucocorticoid, EaAtAa 44|,
gl A B as AAA, HE kA
anabolic steroid
sirolimus, raloxifene,
tamoxifene
o eh A
thiazide ©] XA
a9 HHd HEE, AFEF T 384, A5EE
o Ako] 3 A4 AstE, v, g4l ZAEFEZA G G,
BAASE, vk, YAl
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BYa07|E HE (20144 13E)

2l& a9l mE LDL-C 20{7|= * ezigol
?ea ol o~1740 22 LDL-C > 160 mg/dL . IO (140/90 mmHg),

oL [ 3 i o

C (<40 mg/dl), BAEY
:& }x;ltll-%]cq 7|,_|_” |_0|
(EFX}>45 4], Of Kf>55))

S
_D-:_E E=15) o4orx1| Sl i o
QL 0lI0| 274 0|49l 3@ LDL-C > 130 mg/dL  HDL-

i

ZASHABIO|L} 0[0f F3} LDL-C > 100 mg/dL

=980l Ho (2xEuH Lies SiC Sdo e i
o SHO=0E, 40| 5 2 715et0] = 2lga ol +0f
uiel ZE A s, Cir ) M BiLtS gttt

SHBAEHISH (ACS)  LDL-C > 70 mg/dL

v
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