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A. ldentification of High Risk
and Setting LDL Goal

4 Categories of Risk That Modify LDL Cholesterol Goals

Risk Category LDL Goal (mg/dL)
Very High ACS

<70

CHD Hx (+) with other RFs

High CHD and CHD risk equivalents <100
Multiple (2+) major risk factors
with 10-year risk > 20 %

Medium Multiple (2+) major risk factors <130
with 10-year risk < 20 %

Low 0-1 risk factor <160

cf. CHD indicates coronary heart disease.

ATP-III update (2004)
Modified LDL Goal ; absolute LDL-C levels

® High risk patients ;

<100 mg/dl as a ‘minimal’ goal with ‘standard’ statin dose
“Very” high risk patients ;

<70 mg/dl is favored

- very high ; CVD with
1. multiple RFs (esp. DM)
2. poorly controlled RFs (esp. smoking)
3. multiple factors of the Metabolic syndrome

(high TG > 200 plus non HDL-C > 130 with low HDL-C < 40)
4. with ACS

“ CHD “ or “ CHD equivalents «

« JH0l AE JEHE2EE
(symptomatic carotid disease, aortic aneurysm,

peripheral arterial disease)

[R=4-

CHD ; coronary heart disease
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[ Current Trend of LDL Lowering Management ]
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) in male first—degree relative < 55 years
D in female first—degree relative < 65 years)
5 M)

*& & = coronary heart disease (CHD) risk equivalent 2 £
+HDL cholesterol > 60 mg/dL 0|2 LIS th =.
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ALLHAT-LLT

10355 with moderate risks including older, hypertensive with one more RF
> 55 yrs, LDL-C 120-189 mg/dl, TG < 350 mg/dI
pravastatin, for 4.8 yrs — LDL-C reduction; 17% vs. 8 % placebo

" Failed to observe benefits of lipid lowering tx
= Maybe LDL-C did not reach lower than 100 mg/d|.

LDL-C levels of subjects with moderate risk, i.e. elderly and
hypertensive, should be lower than 100 mg/dl.

ALLHAT-LLT: All-Cause Mortality

18 7
Pravastatin
159 Usual Care
S
12 -
Cumulative 9
rate (%)
6 P
34 = RR, 0.99; 95% Cl, 0.89-1.11; P=0.88
T T T T T 1
0 1 2 3 4 5
6 .
No. at Risk Time to death (yr)
Pravastatin 5,170 5,088 4,956 4,809 3,819 2,173
1,132
Usual Care 5,185 5,104 4,994 4,845 3,832 2,179

1,138

1A, °
Iy
ALLHAT Collaborative Research Group. §ANIJEC

JAMA. 2002;288:2998-3007.

e lpidhealth.org

ALLHAT-LLT: Comparison to
Other Large, Long-term Statin Trials

©2003 Thomson Professional Postgraduate Services®

0dds Ratio (95% Cl)

% Change

Trial Sample Size inTC All-Cause Mortality CHD Events

Prior trials* 54,381 202 0.83 (0.78-0.88) 0.70 (0.67-0.74)
ALLHAT-LLT 10,355 9.6 0.99 (0.89-1.11) 0.91(0.79-1.04)
All Trials 64,736 18.5 0.86 (0.82-0.90) 0.73 (0.69-0.77)

*Includes 48, LIPS, HPS, WOSCOPS, CARE, AFCAPS/TexCAPS, LIPID, PostCABG

‘;%N'I E y
ALLHAT Collaborative Research Group. () C
JAMA. 2002;288:2998-3007. 2]

©2003 Thomson Professional Postgraduate Services®
e lipidheaith.org
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ASCOT-LLA

19342 with hypertension with at least 3 other RFs
40 - 79 yrs, LDL-C 132 mg/dI
Atorvastatin 10 mg, for 3.3 yrs — LDL-C reduction; 29 % 42 mg/d|

" Benefits — reducing
= Stroke by 27 %
= Total cardiovascular events by 21 %
= Total coronary events by 29 %

=

PROSPER

5804 with hx. of vascular disease or CVD RFs
70-82 yrs, TC 150-350 mg/dl
Pravastatin 40 mg, for 3.2 yrs, LDL-C reduction by 34 %

" Benefits — reducing
= Coronary death, MI, stroke by 15 %
= Nonfatal Ml + coronary death by 19 %
= CHD death by 24 %
= TIAby 25 %

LDL reduction is good to elderly people
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[ Current Trend of LDL Lowering Management ]
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= 20-39y .&‘is y 50-59y 60-69y 70-79y

3 Nonsmoker 0 [ 0 0 ]
6 Smoker 8 5 3 1 1

Points <40

Identification of High Risk Groups

1
Cholesterol, o o
ﬂdL 10‘-%8 y nﬁ; y 5&9 y 6069y 70-79y Systolic BP, mm Hg i Untreated If Treated
<160 o o o o o <120 0 o
160-199 4 3 Z 1 0 120129 [ 1
200239 7 5 3 1 0 130-139 1 2
240279 9 6 4 2 1 140159 1 2
=280 n 8 5 3 1 =1 2 3
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3 1

4 1

5 2

6 2

7 3

8 4

9 5

10 6

1 8

12 10

13 12

14 16

15 20

6 25

=17 =30

CHD More risks ? .
DM — ACS ? i»Very High
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B. How to get to LDL Goal ?

A0 EFO{O0F St=Dt ?
: LDL-C Goal

" Very High Risk ; 70 mg/dl
® High Risk ; 100 mg/dI
® Intermediate Risk ; 130 mg/dl

Distribution of LDL-C Levels in Patients
With 2 or More CHD Risk Factors

Mean LDL-C:
139.5 mg/dL
(3.6 mmol/L)

130-159 160-300
(3.4-4.1) (4.1-7.8)

LDL-C Level, mg/dL (mmol/L)

NHANES Il phase Il (1988-1994) data.
Adapted from Jacobson TA et al. Arch Intern Med. 2000;160:1361-1369.

<60-129
(1.6-3.3)

REALITY: LDL-C Reduction Required at Study
End for Patients not at Goal

30%

24%
B 20
20%
20%
15% @
10%
5%

0%
10-19.9% 20-29.9% 30-39.9% >40%

Patients

0%-9.9%

% LDL-C reduction required to attain goal
Adapted from HS Kim et al. EAS, 2004
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How much should We lower TC levels ?

EEE
2 0000 nELE Very high risk 2
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©2| ; mg/dl cholesterol

Comparative Efficacy of Available Statins

® Myopathy 2| 20| =2 &S 24 !

" D3 (= 80Al 014)
= STl XS A

" gLg UES OoRe BY
T

" 29z o= A

Dose (mg) of agent % Reduction
Rosuva Atorva Simva Lova Prava Fluva TC LDL-C Mt.Goa
5 10 20 20 40 22 27
10 20 40 40 80 27 34
10 20 40 80 32 4
20 40 80 37 48
40 80 42 55
Rule of 5s & 7s
Roberts WC. Am J Cardiol. 1997;80:106-107.
Stein E et al. J Cardic P Therapeut. 1997;2:7-16.
A . ==W5
AELEIQ DB AN FOoIH SEHE 2S4S
Atorvastatin Lovastatin Simvastatin
fomg  20mg  4mg  8omg 2mg  4mg  eomg 2mg  domg  somg
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LW
Data from prescribing information for ator i in and si 51\|’§~
This doesn’t represent a data from comparative study =
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Effect of Statin Therapy on LDL-C Levels: “The Rule of 6”

6% 6% 6%

13N
Simvastatin 10 m 20 | 40 | 80 | THREESTEP
9 mg | mg | mg TITRATION
[ | | | | |
0 10 20 30 40 50 60

% Reduction in LDL Cholesterol

M=Z & LDL 262 ; Ezetimibe

THREE-STEP TITRATION

NN

80
mg

ONE-STEP COADMINISTRATION

Statin 10 mg i Ef:t[i:;ibe

0 10 20 30 40 50 60
% Reduction in LDL-C

Overview of Cholesterol Transport

Dietary Biliary

KVLDL-C
\ =g — IDL-C

¥ LoLR LDLR /

ek B|\_—
LDL-

Chylomicron
remnants

= Chylomicrons

Sterol permease

Extrahepatic
tissues

Action of Statins

Dietary

Chylomicron
remnants

= Chylomicrons
A Yy

Sterol permease

Extrahepatic

tissues

Action of Ezetimibe

VLDL-C
Dietary Biliary

K — IDL-
0‘ LDL-R  (pL.R
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Chylomlcron
remnants
Ch Iomlcrons
8"
N

Sterol permease

Extrahepatic
LEIES

VY VA trial

VYtorin Versus Atorvastatin study
Multicenter, Double-blind,
Randomized, Active-controlled trial of
ezetimibe and simvastatin (VYTORIN)
versus atorvastatin in patients with
hypercholesterolemia
Christie M. Ballantyne et al.

America Heart Journal, 2005, Vol. 149, No. 3,
464~473
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Trial Design

Efficacy of Dual Inhibition on LDL-C Lowering

Patients with an
LDL-C level at or

Ezetimibe/simvastatin 10/10, 10/20, 10/40,
above drug treatment

10/80 mg (n = 951)

thresholds
established by NCEP
ATP III 8-arm parallel-group study (approximately
205 patients per treatment arm)
(n = 1,640) "
Atorvastatin 10, 20, 40, 80mg (n = 951)
E R F
| ] |
I I E = eligibility labs
Vi v2 R = randomization + baseline v3
LDL-C
F = final visit and post-Tx LDL-C
Day0 Wk4 Wk 6

Pooled Individual Dose Groups
10 mg 20 mg 40 mg 80 mg

Percent Change (+SE) from Baseline

50 4.47.1%*
0 -634%* 604 52.9%
-58.6%"
% %

B EZ/Simvastatin

- *p<0.001 vs. atorvastatin
O Atorvastatin

Attainment of LDL- C target of < 100 mg/dL in
patients with CHD or CHD risk equivalents

VYVA Trial: Safety & Tolerability Profile

]
F *

% 100- oo 91%

K 4 90% 85%
[ 0/, *

E g0 8% 2% 78%

> i 69%

c

3 |

£ 60

< . 47%

£ 40

2 i

o

5 20

my |

0

bl 0- ] B
§ 10mg 20mg 40mg 80mg

$ W EZ/Simvastatin (n = 441)

o

O Atorvastatin (n = 438)

* p<0.05 vs. atorvastatin
*** p<0.001 vs. atorvastatin

T — All Atorva EZ/All Simva P viiliie
(n =939) (n=933)
ALT =3 X ULN 10 (1.1%) 0(0.0%) .002
AST =2 3 X ULN 7 (0.7%) 1(0.1%) .070
ALT and/or AST 2 0 5
3 XULN 11 (1.2%) 1(0.1%) .006
CK =10 X ULN 1(0.1%) 0(0.0) 1.000
CK 2 10 X ULN with muscle 0(0.0) 0(0.0) .
symptoms

LDL-C Reduction across Dose

[ Atorvastatin 10 mg (-37%) |

Ezetimibe E Z0ll (1 Z LDL Zots 1t
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[ rosuvastatin
O atorvastatin
O simvastatin

1

10 20 40| so ll O pravastatin
mg mg [mg| mg |

H [l VYORIN
1
10 20| 40 1
mg mg| mg H
1
_ 1
=
10/20 0/4q10/

VYTORIN 10/20mg (-51%)

Adapted from Goldberg AC et al Mayo Clin Proc 2004:79:620-629: Jones PH et al Am J Cardiol 2003:92:152-160

Dose (mg) of agent % Reduction

Rosuva Atorva _ Simva/EZ Simva Lova/Prava TC LDL-C
5 10 20 22 27
10 20 40 27 34
10 20 40 80 32 41
20 40 10/10 80 37 48
40 80 42 55

I

Rule of 5s & 7s
Roberts WC. Am J Cardiol. 1997;80:106-107.

Stein E et al. J Cardi Pharmacol The

tt. 1997,2:7-16.
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Ezetimibe HE ol & &

" Ezetimibe ¢ statin?] 48O = S| AHESES 42
Metd S SA HalAIZ 2= ACH
" Ezetimibe 2 FIIS 0 Z LDL =X1E FIIZ 20% 2 A A2

== ACH

= Ezetimibe ¢ statin® H8202 2AE0| ZItE FEotX
%E LDL O SEXI SLE & UCH(80% 014

C. Statin ; anti-atherogenic agent, not
only a lipid lowering agent.

LDL Cholesterol Goals and Cutpoints for Therapeutic Lifestyle Changes (TLC) and Drug Therapy
in Different Risk Categories *

LDL Level at Which to -
Risk Category LDL Goal Initiate TLC ~ Consider Drug Therapy
(mgldL) (mgldL) (mgldL)

CHD or CHD risk equivalents 100 130

(10-year ris} Z (100-129: drug optional )

2+ Risk factors 3 10 - year risk 10%- 20%: 2 130
(10-year risk < 20%) 10 - year risk < 10%: = 160

0-1 Risk factor § 2190
(160-189: LDL-lowering drug optional)

* LDL indicates low-density lipoprotein; CHD, coronary heart disease.

T Some authorities recommend use of LDL-lowering drugs in this category if an LDL cholesterol level of < 100 mg/
dLcannot be achieved by therapeutic lifestyle changes. Others prefer use of drugs that primarily modify triglycerid

es and HDL. eg. nicotinic acid or fibrate. Clinical judgment also may call for deferring drug therapy in this subcateg
on

1 Almost all people with 0-1 risk factor have a 10-year risk <10%; thus, 10-year risk assessment in people with 0-1
risk factor is not necessary.

CFL
oS I

Collaborative Atorvastatin Diabetes Study

2838 with type diabetes, baseline LDL 160 or less
atorvastatin 10 mg (n=1428) vs placebo (n=1410), LDL 40 % reduction

" Benefits — reducing
= Cardiovascular-related events and death significantly
= All-cause death margianlly

lipidhealth.org

CARDS: Effect of Treatment on Primary and
R et Secondary End Points

No. of patients
with an event (%)

Placebo Atorvastatin .
10 mg Hazard ratio (95% CI) P value
Primary end point 127 (9.0%) 83 (5.8%) + 0.63 (0.48-0.83) 0.001
Acute coronary events 77 (5.5%) 51 (3.6%) —— 0.64 (0.45-0.91)
Coronary 34 (2.4%) 24 (1.7%) —m——1 0.69 (0.41-1.16)
revascularization
Stroke 39 (2.8%) 21(1.5%) —@— 0.52 (0.31-0.89)
Secondary end point
Death from any cause 82 (5.8%) 61 (4.3%) ——1 0.73 (0.52-1.01) 0.059
Any acute CVD event 189 (13.4%) 134 (9.4%) B | o068 (0.550.85 o0.001

—
0.2 0.4 0.6 0.81.0 1.2
Note: Only the first acute coronary event, revascularization,
or stroke is included in the primary end point.
Symbol size is proportional to amount of statistical information.

CARDS=Collaborative Atorvastatin Diabetes Study.
Colhoun HM et al. Lancet. 2004;364:685-696.

idhealth.
NEEDE CARDS: Effect of Treatment on Primary End Point
3 by Lipid Level

No. of patients with
an event (%)

Median baseline lipids Placebo Atorvastatin  Hazard ratio (95% CI) P value
LDL-C (mg/dL)

>120 66 (9.5%) 44 (6.1%) —l— | 0.62 (0.43-0.91)

<120 61 (8.5%) 39 (5.6%) —B— | 063 (0.42-0.94) 0.96
HDL-C (mg/dL)

>54 62 (8.5%) 36 (52%) —f— | 0.59 (0.39-0.89)

<54 65 (9.6%) 47 (6.4%) —m— | 066 (0.45-0.95 0.70
TG (mg/dL)

>151 67 (9.6%) 40 (5.5%) —M— | 0.56 (0.38-0.82)

<151 60 (8.4%) 43 (6.1%) = L 0.71 (0.48-1.05) 0.40
TC (mg/dL)

>209 71 (10.1%) 44 (62%) —f— | 0.59(0.41-0.86)

<209 56 (7.9%) 39 (5.5%) - 0.67 (0.45-1.01) 0.67

—r———t—
0.2 0.4 0.6 0.81.0 1.2

Symbol size is proportional to amount of statistical information.
P values are for test of heterogeneity.

CARDS=Collaborative Atorvastatin Diabetes Study. ~oinoun HM et al. Lancet. 2004:364:685-696.
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Treating New Targets (TNT)

" Stable angina
" Atorva 10 vs. 80 mg/day for 5 yrs
" 22 % reduction in CV events and the related death

ATP-IIl update (2004)
Modified LDL Goal ;
percentage LDL-C reduction

" 30 -40 % LDL-C reduction can be achieved by
standard statin doses.

= Minimal LDL goal should (can) be achieved esp.
patients with high risk.

Beyond ATP-III

; faster & lower, ACS

; lower, diabetes

; lower, elderly

; lower, multiple RFs with HT
; lower, stable angina

C. HDL; Next Target

Anti-atherogenic Role of HDL

" Anti-inflammatory
" Anti-oxidative
" Reverse Cholesterol Transport

“HDL in reverse cholesterol transport “

Cholesterol

LCAT in Plasma Oo in Tissue i.e. Plaque

Ooo Cholesterol Ester (CE)

HDL3 N HDL2 TRL
OOO

Chylomicron
Remnants

Apo A-lll,and, IV

(CLA-1/SRB-1)
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Cholesterol Ester Transport Protein (CETP)

CETP in Dyslipidemia

Fat Cells Liver
83000 M FFA
CETP oo »
0
g eb(h) |
A Apo B
R X A VLDL |_> |
cel CETP |16 Apo AL
Kidney

Insulin

(Ilpoprotem or hepatlc lipase)

Potential Benefits of CETP inhibition

C. Other Drugs are Coming Soon
" May elevate HDL
® May reduce small dense LDL

Niacin
Omega-3 fatty-acid
colesevelam

Choice of ideal drugs to correct dyslipidemia

LDL + ezetimibe
+ colesevelam
Dose up . .
HIGH | gyjitch to stronger ones stat!ns + f'_bl'a_tes
statins + niacin
ezetimibe + fibrates
STATINS
SIS ¢ FIBRATES combination
Low inflammation Niacin SR — + omega 3-fatty acid
Low HIGH g

TG
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