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Back to the conventional risk

factors!
Risk Factors for CHD
» Modifiable » Nonmodifiable
- Dyslipidemia - Age
* Raised LDL — Sex
* Low HDL - Family history of premature CHD
» Raised TGs "
- Smoking (10 p\—e\le\"
- Hypertension f 1arg®
\-\ma\"l
- Diabetes mellitus LD\—‘C is the P
— Obesity
— Dietary factors GHD

Thrombogenic factors
Sedentary lifestyle

Wood D, et al. Atherosclerosis. 1998;140:199-270.
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LDL Cholesterol

Remains the cornerstone of dyslipidemia therapy'
Strongly associated with atherosclerosis and CHD events'’
10% increase results in a 20% increase in CHD risk’

Most patients with elevated LDL untreated

Only 4.5 million out of 28.4 million treated2?

1. Wood D et al. Atherosclerosis. 1998;140:199-270.
2. National Centre for Health Statistics. National Health and Nutrition
Examination Survey (Ill), 1994,

3. Jacobson TA, et al. Arch Intern Med. 2000;160:1361-1369.

NCEP ATP 11l LDL-C Goals

Consider
Risk Category LDL-C Goal Initiate TLC Drug Therapy
High risk: <100 mg/dL | >100 mg/dL >100 mg/dL
CHD or CHD risk equivalents | (optional goal: (<100 mg/dL:
(10-year risk >20%) <70 mg/dL) consider drug
options)
Moderately high risk: <130 mg/dL | 2130 mg/dL >130 mg/dL
2+ risk factors (100-129 mg/dL:
(10-year risk 10% to 20%) consider drug
options)
Moderate risk: <130 mg/dL | >130 mg/dL >160 mg/dL
2+ risk factors
(10 year risk <10%)
Lower risk: <160 mg/dL | >160 mg/dL >190 mg/dL
0-1 risk factor (160-189 mg/dL:
LDL-lowering
drug optional)

Grundy, S. et al., Circulation 2004j210:227-39.

2011 ESC/EAS Tightens up lipid Targets
for Dyslipidemia with New

Recommendations
Risk category LDL-C goal Evidence
Very High CV Risk: Known ~70 mg/dl and/or > 50% Class |, A
CVD, T2DM or T1DM with reduction in level when target
microalbuminuria, CKD, level cannot be reached
SCORE level: 210%
High CV Risk: Very high levels | ~100 mg/dl Class lla, A
of individual risk factors,
SCORE level: 5% and <10%
Moderate Risk: SCORE level: | ~115 mg/dl Class lla, C
>5% and <10%
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teraction incr
ductio o
Lovastatin | 20-80mg daily Mainly CYP3A4 Potent inhibitors of CYP3A4E
(30% with 40mg)
Simvastatin | 10-80mg daily Mainly CYP3A4 Potent inhibitors of CYP3A4
(41% with 40mg)
Pravastatin | 20-80mg daily Sulphation, biliary and urinary
(34% with 40mg) excretion
Fluvastatin | 40-80mg daily CYP2CH(some CYP2C8 and Inhibitors of CYP2C9
(B%with40mg) | CYP3A4)
Atorvastatin | 10-80mg daily CYP3A4 Potent inhibitors of CYP3A4
(38% with 10mg)
Rosuvastatin | 5-40mg daily Minimal metabolism(via
(45% with 10mg) CYP2CP and some CYP2C19),
and biliary excretion
Pitavastatin | 24mg daily Minimal metabolism(via CYP2C8 | Unclear
(42% with 2mg) and CYP2C9), lactonisation, and
biliary excretion

*Typically, doubling of

DL cholesterol—eg, simvastatin

20mg daily reduces LDL by 35%and 40 mg daily by 41%. tWith all tatins, the risk of myopathy s also increased by
closporin and gerfibrozi, and possibly other fbrates; prescribing information wil provide further detais and other
interactions. Hincuding raconazole, ketoconazole, erythromyan, darithromici, telthromycin, nefazodone, HIV
protease infibitors, and reqular ingestion of grapefruit juice. Information from relevant Data Sheetsig

LDL-C Efficacy
Meta-analysis of Statins

KFDA
80mg 74| &1

Source: Law et al. BMJ. 2003;326:1423.

CV outcomes studies demonstrating
significant primary endpoint

LmarLy Secondary prevention
High- ELEVATED
CRPand i Typea
with low/normal|  +multiple risk Dip. Stable CHD Stroke/TIA | ACS
multiplerisk| LDL-C G Zbated
factor
GREACE MIRACL
Atorvastatin ASCOT-LLA CARDS ALLIANCE SPARCL PROVE
TNT IT
Rosuvastatin JUPITER
Simvastatin HPS-DM [ 4S ATOZ
[CARE
Pravastatin | WOSCOPS|
LIPID

The benefit of statin: Primary & Secondary prevention

Primary Prevention

ASCOT-LLA

The Anglo-Scandinavian
Cardiac Outcomes Trial-Lipid Lowering Arm




ASCOT-LLA: Study Design

Placebo
Total C ol
10’_305 —_— nss.s momol/L
Patients (<250 mg/dL)

Atorvastatin

0mg

Composite Primary |

Patient Population End Point

O Age 40-79 years © Combined end

O Hypertension plus 3 or more risk factors including . p;i":a?'; "
age, smoking, family history of CHD, or low HDL onata

+ Fatal CHD
© TC <6.5 mmol/L (250 mg/dL)

Adapted from Sever PS, et al. Lancet. 2003361:1149-1158.

ASCOT-LLA Primary End Point:
Nonfatal Ml and Fatal CHD

[ The Event Curves Separate as Early as 90 Days ]

and Diverge Over Time

4
End of 0,
= | ol | Treatment 36%
2 — Ll Relative Risk
| Worvastatin i
§ 3 Ao 5168 100 | 90 mg/dL ,/J/ Reduction
g Placebo 5137 | 154 |126mg/dL (P=0.0005)
2, 3 HR=0.64
E j//’_’ (0.50-0.83)
i / == Placebo
Z ' -
5 P ~— Atorvastatin 10 mg
(8] / ‘_r’_//
o K v r v v —/— / 1
0.0 05 1.0 15 20 25 30 33 5.0
Years
Inap is, a significant 90 days was observed between treaiment groups

Due to a significant reduction in the primary end point, the trial was stopped after only 3.3 years,
nearly 2 years earlier than expected

HR = hazard ratio
Adapted from Sever PS, et al. Lancet. 2003:361:1148-1158.

ASCOT-LLA : Atrovastatin reduces
significantly 27% of stroke risk

Atorvastatin Lowers Stroke Risk in Patients |

with Treated Blood Pressure Above and Beyond those Achieved with

Antihypertensive Therapy Alone?
3 End of 27%
#of (]
g " | Events Tmmﬁ;’f Mes Risk Reductio|
Atorvastatin 10
§ mo | 5,168 | 89 90 mg/dL
K] 2 Placebo [ 5037 ] 21 126 mg/dL
‘s
£
s HR=0.73; (0.56-0.96)
£ P=0.0236
3 Placebo
E Atorvastatin 10 mg
o
[ .
0.0 05 1.0 15 20 25 3.0 33 5.0
Years

Due to a significant reduction in the primary end point, the trial was stopped after only 3.3 years

1. Data on File, Pfizer Inc. HR = hazard ratio
2. Adapted from Sever PS, et al. Lancet. 2003,361:1149-1158.

The benefit of statin: Primary & Secondary prevention

Primary Prevention

CARDS

The Collaborative AtoRvastatin Diabetes Study

CARDS : Study Design
[ Atorvastatin 10 mg ]

2,838
1 Patients |
I 1

6-week Placebo Run-in [
Prerandomization

Placebo ]

Composite Primary

Patient Population End Point

O Type 2 diabetes with no clinically evident CHD O First occurrence of:
O =1 other CHD risk factor (smoking, hypertension, * acute CHD event

albuminuria, retinopathy) plus LDL-C < 4.2 mmol/L

* coronary
(abo mg/dL) and TG < 6.8 mmol/L (600 mg/dL) revascularization
O Aged 40-75 years procedure
* Stroke

Adapted from Colhoun HM, et a. Diabet Med. 2002119:201-212.

CARDS : TC, LDL-C, HDL-C and TG Levels
— T E—

=== Placebo
== Atorvastatin

=== Placebo
=== Atorvastatin

TC (mmoliL)

00 05 10 15 20 25 30 35 40 45
Time in Study (Years)

25 30 35 40 45

6
s —— Placebo
— Atorvastatin g
4 3
3 51
3 o = Placebo
S S = == Atorvastatin
0 0
00 05 10 15 20 25 30 35 40 45 00 05 10 15 20 25 30 35 40 45

Time in Study (Years) Time in Study (Years)

Adapted from Colhoun HM, et al. Lancet. 2004364 685-696
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hsCRP > 2 4.2

y
Male >50, Female >60

-44%

J 50| P<0.00001 -48%
N <l N=17,802 P=0.002
R -54%

. - P=0.0002
Rosuvastatin 20 mg 60

CARDS : Primary End Point - Major CV Events*
Acute Coronary Heart Disease Events =
v bl ’ CARDS : Cumulative Hazard for Stroke
Coronary Revascularization, or Stroke
15 4 —
#of | _Endof = Placebo
n Treatment "
- Events |\ LDL —— Atorvastatin 10 mg
S o 4 7 — Placebo 4a%
=y Atorvazomg | 1,428 | 83 77 mg/dL — Atorvastatin10 mg Relative Risk
s 10 3% = Placebo n=39 Reduction
N Placebo 1,410 | 127 | 220mg/dL R;Iea(:werklsk 2 3 [31% of al first Cumulative
luction Haza
= ] CVD events] whid
2 (P=0.001) i
£
3 (95% ClI: 17-52) £ (P=0.016)
5 5 24
E g
3 =
o s
((47% Non-fatat i Risk Reaustion (P=0.0178)) Z 1 o statin ezt
3 rvastatin n=
o T T T T — 5] [25% of all first
0.0 1.0 2.0 3.0 39 475 o CVD events]
% Years T T T T —
Years from Randomization
The study was stopped 2 years earlier than anticipated after a median follow up of 3.9 years, due to beneficial effect of atorvastatin
The results were similar in patients with LDL-C <120 mg/dL (3.1 mmol/L) and 2120 mg/d. (3.1 mmolL)
. A om oo F, ot Lancet 2004364685556 Ao Newran G, et Preseresat.Amenan st ASsoieon 005 S5t Sessios; Noveter 1316, 2005
2 Dt o i, Prger nc
Searching for more
patients to protect with +
Statins ” N ial:
JUPITER Trial: Results
Primary MI Stroke  Revasc* Angina Death
@ -10
<
s
=1 -20
s -20%
.@ P=0.02
LDL-C<3.3(130) 2.8(1208 mg/dL) X 30
=
[
=
E]
o
[}
4

No DM, CVD, No RA -46%

P<0.0001 ——

9 yrs

@

* Revascularization

Adapted from Ridker PM et al. N Engl J Med 2008;359:2195-207
Wait 4-5 years.

The benefit of statin: Primary & Secondary prevention TNT : stu dy Desi g n

Secondary Prevention

Baseline
Screening Open-label Double-blind Period
and Wash-out Run-in n=10;
n=18,469 n=15,464 LDL-C: <130 mg/dL (<3.4 mmol/L)
T N T in 10 m n=5,006 Atorvastatin 10 mg
9 l LDL-C target: 100 mg/dL (2.6 mmol/L)
The Treating to New Targets n=4,995 ‘Atorvastatin 80 mg
LDL-C target: 75 mg/dL (1.9 mmol/L)
1-8 Weeks 8 Weeks Median Follow-up = 4.9 Years
The first randomized trial designed to d. Primary Efficacy Outcome Measure
the benefits of lowering LDL-C well below 100 mg/dL (2.6 mmol/L) in stable CHD patients - -
O CHD O Time to occurrence of a major CV event:
O LDL-C: 130-250 mg/dL (3.4-6.5 mmol/L) CHD death
- ° Nonfatal, non-procedure-related MI
O Triglycerides <600 mg/dL (<6.8 mmol/L) Resuscitated cardiac arrest
Fatal or nonfatal stroke
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Primary Efficacy Outcome
Major CV Events*

0.08

0.06

cardiovascular events

0.04

Cumulative incidence of major

0.02

Time (years)

“CHD death, nonfatal Jated M, cardiac arrest, fatal or nonfatal stroke

LaRosa JC et al. N Engl J Med. 2005;352:1425-1435.

Primary and Secondary Efficacy
Outcome Measures: Hazard Ratios
HR P-value

Primary Efficacy Measure

Secondary Efficacy Measures

Any cardiovascular event - 0381 <.001
— Major coronary event* —— 0.80 002
~Any coronary event - 079 <001
- Cerebrovascular event —— 077 .007
- Hospitalization for CHF —— 074 01
- Peripheral arterial disease —— 0.97 76

All-cause mortality . —— . 1.01 .92

0.5 1.5

Atorvastatin 80 mg better Atorvastatin 10 mg better

TNT SAFETY

No. of Patients (%)

Atorvastatin 10 mg | Atorvastatin 80 mg
(n=5006) (n=4995)

AE = adverse events; AST = aspartate aminotransferase; ALT = alanine aminotransferase; ULN = upper limit of
normal

® No cases were
patients to be causally related to Atorvastatin

with direct for the

LaRosa JC et al. N Engl J Med. 2005;352:1425-1435.

Statin Clinical End-Point Trials

P: positive, N: negative

Drugs Stable CAD ACs Stroke HTN Diabetes High CRP
Pravastatin P N - N - -
Simvastatin P N N - P -
Fluvastatin P N - - - -
Pitavastatin - - - - - -
Rosuvastatin - - - - - P
Atorvastatin P P P P P -

MIRACL, CARDS, PROVE-IT, ALLIANCE, 4D, ASCOT-LLA, IDEAL, TNT, SPARCL...

Many medicines are used based on the fact that they improve the numbers
( LDL-c, HDL-c, CRP, Plaque Volume, etc),
but this doesn’t mea necessarily mean there will be a reduction in the risk for disease

Adverse effects of statin use
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Statins 2 2f

«  9tX|: Lovastatin, Pravastatin, Simvastatin, FIuvosToﬁn, Atorvastatin,
Rosuvastatin, Pitavastatin

© KEAMzL
o LDLEHAHE20~60% 2
o HOLE2HAE|E5~15% 57t
o BHXHI10~30%2a

© i HYSUTE, HEF, HEHA S ANYE A S AMYE YL
. 27

[=]

o F37 SN BT, Y. 57

o HAS7|:EFSH g8 Fo| % (Azol-anfifungdls, Macrolides, Fibrates, Cyclosporin &/
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LE: «THOL LD

c RAE: 7Y, 28YT
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o Lovastafin{ 20~80 mg/m] HUEA et 8 28

o Pravastatin{ 5~ 40 mg/g), Simvastating 20 ~80 mg/¥), Auvastatin{ 20 ~80 ma/¥) Xk2| ‘“NI-‘i

o ggr\(és{‘a&ngo»%o mg/¥)., Rosuvastatin( 5~ 20 mg/¥), Pitavastaiin(l ~2 mg/ ) £8A12t0] &
& s

1. Atherosclerosis is the bases of all vascular disease
2. StatinTherapy is still only proven therapy

3. /Statins may raise blood tests for.Glucose

4. -Benefits still more than risks (Liver, Muscles, Glucose)

5. Primary Prevention is very possible.

6. High dose statin is'needed for the significant reduction of

risk in the case of high risk group without any additional

complication.

SMId 527 =22 A0 M = e =9 2 Q)
_ . SoNMo S = oTVI T & CET=Z T M
- DL AH 20| SEO S 30)& nonHDLER 2 -
. = O[AHY 22lg ZOtM n7gslof i, S9X|Y s =0
HES SE= o0k 2 non-HDLE Y| A H 0| SE et Kzale At
k2 B4 o MBIC
SO o Hela e undin). Hea Y AR ct= T
— Serum TG category ATP Il Treatment Goals
Elg| mE2lAt SEX, LUZEIA, Q7 3 XA ES
Hof MR REH, LREL o0t 3XBL S Borderline high | 150-199 mg/dL | Achieve LDL-C goal
Arg st
High 200-499 mg/dL | Primary: Achieve LDL-C goal
Secondary: Achieve non-HDL-C
goal (30 mg/dL above LDL-C goal)
Very high >500 mg/dL Primary: Prevent pancreatitis
Secondary: Prevent CHD
Effect of various pharmacologic CLINICAL CONSIDERATIONS WHEN ADDING A SECOND AGENT TO
» . . STATIN THERAPY FOR TX OF MIXED DYSLIPIDEMIA
therapies on lipoprotein levels.
Agent Baseline Lab. Needed Potential Adverse Effects to
Drug TC LDL-C HDL-C TG Monitor
Statin l15’60% l20—60% T 215% llOAO% Fibrates LFT, BUN/Cr Gallstone, increased AST/_ALT:
Consider CK Myopathy/rhabdomyolysis
Niacin b 2% $10-15% $15-35% §20-50% Niacin LFT, glucose, Uric acid | Increased AST/ALT, DM, Gout, Flush

['ibrate | 15% { 0-15% $6-15% |, 20-50%
Fish oil forneutral for neutral for neutral 4 20-50%

Ezetimibe | 12% 1 18% + 1% 1 8%

Ezetimibe LFT Increased AST/ALT

Omega-3 FA | None GI symptoms
Interaction with warfarin, aspirin?

** Omega-3 FA reduce CAD event irrespective of their effect on TG level
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Nicotinic acid
9FH| : Nicotinic acid, Acipimox, ER niacin/laropiprant
XENM 21
o LDLEYAHE15~18% LA
o HDOLEYAHE15~35% 57}
o MY 0~50%dr
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o Sustained release nicotinic acid 1~2 g/¥
o Extended release nicotinicacid 1 ~2 g/ F|& H, oA & &
o ERniacin/laropiprant 1 g/20 mg, 2 g/40 mg/¥ A =
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Fibrates £ ¢

OFHN|: Bezafibrate, Ciprofibrate, Gemfibrozil,
Fenofibrate

NE Ful=an)

o DL ZAHE 10~20% LA

® HDL EAHE 10~15% 57

© SHX|H 25~ 50% LA

Ik BAEWESI0| ZEA
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® Fenofibrate : 160~ 200 mg/ A= FA|
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Omega-3 fatty acid 29
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® THX|Y8~30% LA
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:omega-3 fatty acid 1~ 4 g/d
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