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Asia-Pacific is in jeopardy
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Type 2 Diabetes prevalence is projected to
reach 150 Million by 2025 in Asia

About 33 million adults diagr'_i'd's'éd with diabetes in China and OAI* in 2000
— 17 million women and 16 million men

Between 1995 and 2025, the prevalence of diabetes in adults will increase by 68% in China
and 41% in OAI and the number of people with diabetes will increase by 134% in China
and over 150% in OAI

China
2000: 18.6M

2025: 37.5M e ', 2000: 1.3M
| - :"‘"”“2025 2.0M
Vietham Hong Kong

2000: 1.0M 2000: 0 ' il peilies
. , 2000: 1.1M
2025: 2.4M 20: . 2025- 2 5M
Subjects Aged 2 20 years ;g - - L

Based on the UN Population Data

] Indonesia
Thailan

* Other Asia and islands, not including Japan and India | 2000: 10 : > - ) 2000 5.4M
2025: 1.9“ . '

Singapore Malaysia
2000: 0.10M 2000: 0.4M

2025: 0.14M 2025: 0.8M
Adapted from Klng H et al. Diabetes Care 1998;21:1414-1431.




Survival Curve of IHD in Korean Men
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Survival Curve of IHD in Korean Women
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The comparison of metaholic syndrome and major
risk factors described in NCEP-III

IDF criteria of the NCEPIII criteria of the
metabolic syndrome Risk factors

High waist circumference

Plus any two of

A Triglycerides  >150+% NA (mg/dl)
WV HDL cholesterol

— Men <40t <40 (mg/dl)
— Women <50t%

A Blood pressure > 130/85 # >140/90*  (mmHg)
A FPG >100# Diabetes (mg/dl)

> specific treatment for these conditions




Prevalence of Metabolic Syndrome in Korea

ATP-ll IDF definition

« 1998 ; 16.0 %  (defined by central obesity (waist
— male :14.2%, female : 17.7% circumference 90 cm for men and

. 2000 : 19.90 % 85 cm for women)
— male : 17.3%, female : 22.1% * 1998;

« 2004 ; 19.48 % male :13.5%
— male: 18.602, female : 20.1% female : 15.0 %

Diabetes Care 29:933-934, 2006




Metabolic Syndrome (Asian guideline) in Singapore
(Relationship with Age)
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Diabetes set to
double as nation
piles on kilos

South China Morning Post 2nd June 2001




Prevalence of Metabolic Syndrome
in Korean Teen Age Group (12-19 years)

* 1998 (n=1317) ; 6.8 % (boys; 6.6 % girls; 6.9 %)
« 2001 (n=848) ; 9.2 % (boys; 12.5 %, girls; 5.8%)

Diagnostic criteria by Cook et al.

Subjects who had at least three of the following five risk factors
(1) abdominal obesity (waist circumstances = 90" percentile)
(2) elevated blood pressure (= 90th percentile)

(3) high triglyceride = 1.24 mmol/L (110 mg/dL),

(4) low HDLc = 1.03 mmol/L (40 mg/dL)

(5) high fasting glucose = 6.1 mmol/L (110 mg/dL).

Diabetes Research and Clinical Practice , Volume 75, Issue 1, Pages 111 - 114

Korean National Health and Nutrition Examination Survey 1998 and 2001




Dyslipidemia in Diabetics

High TC
>=240 mg/dI.

Low HDLc
<40 mg/dl.

High TG
>=200 mg/d|.




Dyslipidemia in Diabetes
Framingham Heart Study

MEN WOMEN
Normal DM Normal DM

Increased cholesterol 14% 13% 21% 24%
Increased LDLc 11% 9% 16% 15%
Decreased HDLc 12% 21% 10%  25%

Increased triglycerides 9% 19% 8% 17%

Garg A et al. Diabetes Care 1990;13:153-169.




Is LDL nothing in Diabetic conditions ?
Are TG and HDL more important ?

TG !

LDL.... '




Diabetic Dyslipidemia
(High TG and Low HDLc)

Fat CeIIs Liver

(hepatic
lipase)

Insulin

(hpopnﬁen1orhepahchpase)




Fibrates activate PPARa and
may reverse insulin resistance

(hepatic
lipase)

Insulin




Without Statins
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The Fenofibrate Intervention and Event
Lowering in Diabetes (FIELD) Trial
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Percentage Change
From Baseline at close out
(corrected for placebo effect)
—
o

-27.3%
TC LDL-C HDL-C TG

Fenofibrate Treatment Relative Risk P
Effect Reduction (95% CI)

CHD Events
Unadjusted 11% (-5 to 25)

Adjusted for statin use* 19% (4 to 32)

Total CVD Events

Unadjusted 11% (1 to 20)
Adjusted for statin use* 15% (5 to 24)

* Non-randomised comparison adjusting for on-study statin use




Baseline Characteristics of FIELD study

Total Population
(n=9,795)
Male/Female, % 62.7/37.3
No Prior CVD, % 78.3

Diabetes management with

diet plus one oral hypoglycemic agent % 59.5
Median duration of diabetes, years 5
Median HbA1c, % 6.9

Diabetic complications
Retinopathy, % 8.3
Nephropathy, % 2.8
Lipid parameters, mg/dl
TC (mean)
LDL-C (mean)
HDL-C (mean) 42
TG (median)
Dyslipidemic*, % 37

*TG > 150 mg/dL and HDL < 40 mg/dL for men or < 50 mg/dL for women




ACCORD Lipid

Lipid levels S;Z:g;:g?; Simvastatin
at study close (n=2,765) (n=2,753)

The Action to Control Cardiovascular Risk in Mean LDL-C (mg/d L)

Diabetes Lipid Trial
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No. At Risk
Fenofibrate

Placebo
b

Mean HDL-C (mg/dL)

Median triglycerides
(mg/dL)

Fenofibrate

===
5 6 7 &

0.92 (95% CI 0.79-1.08),
p=0.32

Years

2765 2644 2565 2485 1981 1160 412 249 137
2753 2634 2528 2442 1979 1161 395 245 131




Baseline demographics

Mean age — yr

Simvastatin + Fenofibrate

(n=2,765)

67 7

Simvastatin

(n=2,753)

62.3

Overall

(n=5,518)

62.3

Women = n (%)

851 (30.8)

843 (30.6)

1694 (30.7)

Race/ethnicity — n (%)
White
Black

Hispanic

1909 (69.0)
392 (14.2)

218 ()

1865 (67.7)
442 (16.1)

194 (7.0)

3774 (68.4)
834 (15 1)

407 (7.4)

Cigarette—smoking status — n (%)
Current

Former

410 (14.8)

1292 (46.7)

393 (14.3)

1254 (45.6)

803 (14.6)

2546 (46.2)

Previous CVD — %

36.5

36.6

56 9

Median duration of diabetes — yrs

10

g

-

Mean HbAl1c — %

8.3

8.3

8.3

Mean fasting serum glucose — mg/dL

Mean SBP — mmHg

Mean DBP — mmHg

Mean BMI- kg/m?

Mean total cholesterol

Mean LDL-C

Mean HDL-C

Median TG

ACCORD Study Group. N Engl J Med March 14, 2010. Epub.




Primary endpoint
in pre-specified subgroups in ACCORD

Simvastatin + " n . p value for
Subgroup Fenofibrate Simvastatin Hazard ratio (95% Cl) interaction

% of events (no. in group)

Overall

10.52 (2,765)

11.26 (2,753)

Sex
Female
Male

9.05 (851)
11.18(1,914)

6.64 (843)
13.30 (1,920)

Age
<65 yr
=65 yr

8.11 (1,838)
15.32 (927)

9.50 (1,822)
14.72 (931)

Race
Non—-white
White

9.70 (856)
10.90 (1,909)

8.22 (888)
12.71 (1,865)

Previous CVD
No
Yes

7.29 (1,757)
16.17 (1,008)

7.34 (1,745)
18.06 (1,008)

Glycaemia group

Standard therapy
Intensive therapy

10.14 (1,391)
10.92 (1,374)

11.61 (1,370)
10.92 (1,3883)

I 1
o

P [
< »

Simvastatin + Fenofibrate better Simvastatin better

ACCORD Study Group. N Engl J Med March 14, 2010. Epub.




Subgroup

Overall

Primary endpoint
in pre-specified subgroups in ACCORD

Simvastatin +
Fenofibrate

Simvastatin

% of events (no. in group)

10.52 (2,765)

11.26 (2,753)

LOL cholesterol
< 84 mg/dL
85-111 mg/dL
=112 mg/dL

9.38 (938)
9.85 (934)
12.43 (877)

12.23 (891)
11.17 (922)
10.57 (927)

HDL cholesterol
<34 mg/dL
35-40 mg/dL
=41 mg/dL

12.24 (964)
10.12 (860)
9.08 (925)

15.56 (906)
9.47 (866)
8.99 (968)

Triglycerides
<128 mg/dL
129-203 mg/dL
=204 mg/dL

9.88 (891)
10.50 (924)
11.13 (934)

11.29 (939)
9.86 (913)
12.84 (888)

Triglyceride—HDL cholesterol
combination

Triglyceride =204 mg/dL and HDL

<34 mg/dL
All others

12.37 (485)
10.11 (2264)

17.32 (456)
10.11 (2284)

Glycated hemoglobin
<8.0%
=8.1%

8.69 (1,324)
12.20 (1,435)

ACCORD Study Group. N Engl J Med March 14, 2010. Epub.

10.56 (1,335)
11.94 (1,415)

Hazard ratio (95% ClI)
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Simvastatin better

p value for
interaction




ARBITER 6-HALTS -- Trial Design

Ezetimibe
10 mg/day
(n=111)

[ Patients \

with CHD or CHD
risk equivalents.
Stable on statin
monotherapy with
LDL-C <100 mg/dL
and HDL-C <50
mg/dL (men) or <55

\ mg/dL (women) /

Extended-release niacin
titrated up to 2000 mg/day as
tolerated (75% reached 2 gm)

(n=97)

mMmMN—-—-—=00Z2>» X

= Primary end point: change in the mean common carotid IMT between treatment groups
= Secondary end points - change in lipid values

- composite of major adverse cardiovascular events
= Duration:

CHD = clinical atherosclerotic coronary or vascular disease.

CHD risk equivalent = (diabetes mellitus, multiple coronary risk factors with a Framingham Risk Score >2% per year, an elevated coronary
calcium score (>400 for men; >200 for women).

Devine et al. Cardiovasc Drugs Ther. 2007;21:221.




ARBITER-6: Results - lipid parameters

2 Months

Baseline

8 Months

14 Months

Ezetimibe

Miacin

Ezetimibe

Miacin

Ezetimibe

Miacin

Ezetimibe

Miacin

Total Cholesterol

146.6 + 23.3

143.6 + 24.0

120.2 + 20.6

131.0 £ 22.9

122.4 + 21.5

133.6 £ 25.5

127.8 £ 22.8

136.7 + 29.3

P value

0.90

0.0

01

<0.001

0.0

25

HDL-C

Y ]

125 =0.0

42,2 £ 8.5

48.9 = 10.6

41.1+9.0

20.7 £ 11.6

a2 EY

49.9 2122

P value

0.59

LDL-C

<0.001

<0.001

<0.001

60.1 = 16.1

66.2 = 18.1

61.6 +17.2

67.1+19.5

P value

Triglycerides

0.0

13

0.0

13

100 (78-140)

88 (60-125)

107 (78-153)

88 (66-123)

P value

0.56

0.0

33

0.0

19

Glucose

104.0 £ 27.8

104.1 £18.9

109.6 £ 39.5

109.1 £23.9

108.2 £ 27.7

107.6 = 28.1

110.4 £33.4

107.4 £ 24.9

P value

0.20

0.51

0.53

0.34

C-reactive protein

1.9 (0.8-3.6)

1.3 (0.8-4.0)

1.2 (0.6-3.0)

1.1 {0.6-3.1)

1.3 (0.6-2.9)

1.1 (0.5-2.4)

0.6 (0.6-3.1)

1.0 (0.4-2.9)

P value

0.51

0.093

0.0

67

0.42

ombe | m | 6 | 1

Tayler et al. N Engl J Med 2009;361




ARBITER-6: cIMT endpoint result

Raseline
Mean thicknzss {mm)

Maximal thickness (mm)

ChanEe from basaline to 8 mo

Ezetimibe (N=111)

C.2957-0.1434
1.0065=0.1543

Niacin (N=97)

0.9201+£0.1558
1.0092+0.1650

Mean thicknzss {mm)

C.0014=0.0020

-0.0102+0.0030

P valus for change from baseline
Maximal thickness (mm)
P valu= for change from baseline

Change from baseline to 14 mo

045
—C.0028=0.0031
038

0.001
—0.0128+0,0043
0.00

Mecan thicknzss (mm)

C.O007_0.0035

0.0142,0.0041

P valuz for change from baseline
Maximal thickness (mm)

P valus for changes from bassline

.54
—C.0009=0.0039
081

Tayler et al. N Engl J Med 2009;361

0.001]
-0.0181+0.0050
0,001




= Are TG and HDL important in diabetic condition ?
YES, especially when LDL is promptly controlled

= |s LDL less important in diabetic conditions ?




What is important risk for CVD in diabetic
condition ? (UKPDS: 23)

Coronary artery disease Fatal or non-fatal myocardial

. (n=280) infarction (n=192)
Position

in model Variable p-value Variable p-value

1. LDL chol <0.001 LDL chol (O0]0)20%
HDL chol 0.001 Diastolic BP 0.0074

Systolic BP 0.0065 HDL chol 0.026

2.
3. HbA, 0.002 Smoking 0.025
4.
5.

Smoking 0.056 HbA, 0.053

2,693 white patients with type 2 diabetes mellitus

*Stepwise multivariate Cox models
Turner RC et al. BMJ 1998;316:823—-8




4S

Secondary Prevention: CHD Risk Reduction
in the 4S8 Subgroup of Patients With Diabetes

48: Treatment Benefit in Subgroup
With Impaired Fasting Glucose (FG 110-125 mg/dL)

No. patients Simvastatin Placebo
with events better better
P g
Total mortality 232
24 15

CHD mortality 172 99
17 12

Major CHD event 578
44 24

Any CHD event 871

56 41
CABG or PTCA 363

20 15
Cerebrovascular event 90 70

2 5

Any atherosclerotic event 961
61 46

—e—{ Nondiabetic T T
—e— Diabetic 0 ;i 5 0.6 0.8 1.0 1.2 14

RR with 95% Cls

Pycréla K et al. Diabetes Care. 1997;20:614-620.

4S: Total Mortality Reduction in a
Subgroup of Patients With Diabetes

Ain
events
(%)

Total
mortality

Major Revas-
Coronary corohary culari-
mortality events zations

-66
P=0.005

Haffner SM et al. Diabetes. 1998;{suppl 1):A54. Abstract.

4S: Major CHD Event Reduction in a

Subgroup of Patients With Diabetes

1.00

Proportion
alive

—— Diabetic, simvastatin

}- P=0.08

| — - Diabetic, placebo

= Nondiabetic, simvastatin

- P=0.001
— ~ Nondiabetic, placebo

1 2 3 4

Yr since randomization

Pydcréla K et al. Diabetes Care. 1997;20:614-620.

Proportion
without
major CHD
event

0.50 -~ — -~ Nondiabetic, placeba

0.00 -

—— Diahetic, simvastatin

~— Nondiabetic, simvastatin

| — - Diabetic, placebo

W=

{5

-~
~
\\__.

} P=0.002 \

}- P=0.0001

]

1

p K] 4 5

¥r since randomization

Pydrala K et al. Diabefes Care. 1997;20:614-620.




Impact of Simvastatin on LDL-C

T e Nine Out of 10 Patients with Diabetes Achieved

Diabetes Sub-Study Goal (LDLc <115mg/dl) *

Almost 6000 men and women, aged 40-80 years with diabetes mellitus 2% 2%
— 1981 persons with history of CHD
— 3982 persons with no history of CHD

Peaople randomized to simvastatin 40 mg or placebo

Patients (%)

Mean duration of follow-up 5 years

Objective—to evaluate the long-term benefits of simvastatin and/or antioxidants
in people with diabetes with or without CHD regardless
of cholesterol level

Without CHD With CHD

® Results from the five-year Heart Pratection Study (HPS) of almost 6000 patients with
. . . - . - . N . i i indi o il i i

Statin not considered clearly indicated or contraindicated by patlents primary diabetes with or without CHD indicated that 92% of patients with diabstes, but without

physicians CHD, and 91% of patients with CHD whao received simvastatin 40 mg achieved

the European Guidelines LOL-C treatment goal of <& mmollL {115 ma/fd)*™*

Primary endpoints—first major coronary events* and first major vascular events*™

*lantatal Ml or desth from coronsry disease
**Majar coronary events, sioke of any type, and coraneary o noncoranary revescularizations .
: z 5 These populations differ from those reported in later HPS publications (3982 and 1881) because three patients were
(apisdl o ar B oleeiorostid yieakshit e ol 207 e TORR A0 Fios A1 it Filsction Sty reclassified afterthe four-ronth point. The pefcentages of patients achieving LDL-C goal afe not affected
Collaborative Group Lancet 2002,360:7-22, Heart Protection Study Collabarative Group Lancet2003;361:2005-2016. *=Based o random sampling of patients with disbetes

Adapted from Armitage J, Colling R Heart 2000,84.357-360.

*By the four-month pointin HPS

First Major Vascular Events First and Subsequent Major Vascular Events
All Patients vs. Patients with Diabetes All Patients vs. Patients with Diabetes

B Placebo

B Simvastatin .
91 events avoided §5 events avoided B Placebo

24% risk reduction 22% risk reduction per 1000 patients Fir ! 009 patlt:ntt.s B Simvastatin
(p<0.0001) (p=0.0001) taking simvastatin asing SIastann

360 371

atient

Patients with major vascular
events by year 5 (%)
Number of first and subsequent
major vascular events per 1000
patients by year 5

All patients® Patients with diabetes All patisnts® Patierits with diabetes

*Includes patients with CHD, occlusive disease of noncoronary arferies, diabetes, or treated hyperension
Adanted fram Heart Frotection Study Collaborative Group Lanee! 2002;360:7-22; Heart Protection Study Collaharative FIncludes patients with CHO, ocelusive disease of noncoronary arteries, diabetes, or treated hypertension

Goup Lancat 2003;361:2005-2016 Adapted from Heart Protection Study Collaborative Group Lancet 2003;361:2005-20 16




HPS

Impact of Simvastatin in Patients with Diabetes
Impact of Simvastatin in Patients with Diabetes and No Prior CVD Major Coronary Events, Stroke,

Major Vascular Events and Revascularization

33% risk reduction B Placebo
(p=0.0003) B Simvastatin
27%
risk reduction* 17%

risk reduction***
12.6
24% 10.4

risk reduction**

6.5 ’—‘

=1
(=1
I

Patients with event
by year 5 (%)
(5,1

n=2985 n=2878 n=2985 n=2978 n=2985 n=2978

i
=
=
(2]
@
L.
L =
5
20q
Eg
c >0
E= TS
E >
W0 =)
]
[=
2
=
[
o

0-
Major coronary Stroke Revascularization

Simvastatin event
*B=0.0001; *p=0.01; **p=002

Adapted from Heart Protection Study Collaborative Group Lancel 2003 261:2005-2016

Adapted from Heart Frotection Study Caollaborative Group Lancet 2003;361:2005-2016




Impact of Simvastatin in Patients with Diabetes

By Age and Gender

Impact of Simvastatin in Patients with Diabetes

With Low LDL-C

24%

risk reduction™

by year 5 (%)

Patients with major vascular events

Age =B5 years

*p0.05

M piacebo

21% W Simvastatin
tisk teduction® 21%
tisk reduction®

78 25%

risk reduction®

Age =65 years

Adapted frorm Hean Protection Study Collaborative Group Lancet 2003;,361:2005-2016

Impact of Simvastatin in Patients with Diabetes
with or without Treated Hypertension or Obesity

Patients with major

vascular events

27% risk reduction
(p=0.0007)

B Placebo
B Simvastatin

209

30% risk reduction
(p=0.05)

Baseline LDL-C
<3.0 mmol/L

Baseline LDL-C
<3.0 mmol/L without CVD

Adapted from Heart Protection Study Collaborative Group Lancet 2003,361:2005-2016;

Impact of Si tatin in Patients with Diabet:

With or without Optimal Glycemic Control

Management of hypertension

22%

nisk reduction®

223

by year 5 (%)
o
3

Patients with major vascular events
=

Without treated
hypertension

“p< 05

B Piacebo

W Simvastatin
22%

tisk reduction™ 219% 17%

rigk reduction® risk reduction™

2841
240

With treated
hypertension

Adapted from Heart Protection Study Collaborative Group Lancet 2003 381:2006-2018

Patients with major
vascular events

B Placebo

B Simvastatin
21% risk reduction
275 (p=0.002)

21% risk reduction
(p=0.002)

2286

n=1610

Suboptimal glycemic control
(HbA, . 27.0%)

Optimal glycemic control
(HbA, . <7.0%)

Adapted from Heart Protection Study Collaborative Graup Lancet 2003,361:2005-2076;




= Are TG and HDL important in diabetic condition ?
YES, especially when LDL is promptly controlled

= |s LDL less important in diabetic conditions ?

NO. Lowering LDLc with (simva)statin can reduce
CVD incidence and save lives.

» |s LDLc a good marker to reflect LDL-burden under
(pre)diabetic conditions ?




Lipoproteins vs. Severity of Metabolic Syndrome
A Prominent Feature of the Metabolic Syndrome in the Framingham Heart Study

TABLE 4. Plasma Levels of NMR-Determined Lipoprotein Measures and Biochemical Lipid Measures With
Increasing Number of MetSyn Features*

No. of Components of MetSyn

P for Trend

Women

NMR derived Ilpoprotem measures
DL particle No., 1 <<0.0001
maII LDL partlcles anI/L 428=15 + + 1090+34 <0.0001
Large LDL particles, nmol/L + +13 L 529+28 57 <0.0001

Blochemlcal lipid measures
LDL-G, moidl <0.0001

. + + + + <0.0001
Triglycerides, mg/dL * * + + + + <20.0001
HDL-C, mg/dL = 57= 51= *+ + + <0.0001

Men

NMR denved Ilpuprotem measures
fal | DI <0.0001

SmaIIILDL particles, nmol/L 57426 ' + 1232029 139641 1361179  <0.0001
Large LDL particles, nmol/L 684=17 + 411£19 33627 362+52  <0.0001
Blochemlcal lipid measures

0.01
ApoB, mg/dL * 1154 <0.0001

Triglycerides, mg/dL : +3 5 231+10  <0.0001
HDL-C, mg/dL + + + + 32+2  <0.0001




Relations of total LDL particle number and LDL cholesterol
value to the Triglyceride level

LDL Particles
LDL Cholesterol

LDL cholesterol (mg/dl)
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Relations of total LDL particle number and LDL cholesterol
value to the HDL cholesterol level

— | D] Particles
LDL Cholesterol

LDL cholesterol (mg/dl)
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One more way for LDLc reduction
with ezetimibe

THREE-STEP TITRATION

Statin 10 mg 20 40 80
mg  mg  mg

ONE-STEP COADMINISTRATION

Statin 10 mg Ezetimibe

10 mg

20 30 40
% Reduction in LDL-C




= Are TG and HDL important in diabetic condition ?
YES, especially when LDL is promptly controlled

= |s LDL less important in diabetic conditions ?
NO.
On the contrary, lowering LDLc with (simva)statin
can reduce CVD incidence and save lives.

* |s LDLc a good marker to reflect LDL-burden under
(pre)diabetic conditions ?
Measured LDL cholesterol becomes less liable when
TG and HDL cholesterol level are abnormal.




Diabetic condition increases
intestinal chylomicron production

—
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g 1de novo

+ SREBPL4e | |lipogenesis t apo B100 stability
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tintracellular—- .
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VLDLU/chylomicron

Remnants * Intestinal CM
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adipucyte Increased FFA flux
TG lipplysis —

! apo B48 stability
! CM assembly

Duez H. et al. Atherosclerosis Supple. 2008;9:33-38




Increased Chylomicron (ApoB48) Synthesis in DM

[l Diabetic
B Non-diabetic

ABCG5/G8 mRNA

<
Z
(14
=
-
-
-
O
o
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o
-
-
=

1

MTTP NPC1-L1

T2DM: increased MTTP and NPC1L1 mRNA
decreased ABCG5/8 mRNA
(MTTP: 8.76 vs 4.87, p<0.02 , NPC1L1: 2.47 vs 1.39, p<0.02, ABCG5/8: 0.12 vs 0.17, p<0.04)

Lally. Diabetologia. 2006; 49;1008-1016




Cholesterol in Plague from 2 sources

Intestinal absorption

Chylomicrons .
Apo B48

Proctor et al. Arterioscler Thromb Vasc Biol. 2003;23:1595-1600




Ezetimibe improves postprandial hyperlipidemia

Oral fat loading (OFL) test before and after administration of ezetimibe.
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SANDS Trial Design

499 men and women
with diabetes and no CVD
»40 yrs old
»SBP>130, LDLc>100

/N

Standard Targets Aggaressive Targets
LDLc <100; SBP <130 LDLc <70; SBP <115
non-HDLc <130 non-HDLc <100
N=247 N=252

Measure CVD using carotid
and cardiac ECHO at baseline
18 months and after 3 yrs intervention
Primary outcome—change in CIMT

Howard et al. JAMA. 2008;299(14):1678-1689




SANDS (Stop Atherosclerosis in
Native Diabetics Study) Trial

= Study population: Mean cIlMT
—  Native Americans (>40 years of age)

with type 2 diabetes (N=499)
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Baseline | Endpoint
LOL-C LOL-C
Tx arm (mg/dl) | (mg/dL)

Usual care 102 103

=
N
©

ciIMT (mm £ 95% CI)

=
N
o

Aggressive Tx P<0.001*

Statin only Baseline 1.5 Years 3 Years

EZE + statin

—&— Usual Care (n=204) —8— E/E + Statin (n=69)

—&— Statin Only (n=154)
= Treatment duration: 3 years

= Primary endpoint: mean change in cIMT

*P-value for change in cIMT for both active treatment arms vs usual care group
Fleg JL et al. JAm Coll Cardiol. 2008;52:2198.




Potential benefits of ezetimibe on statin

Dual inhibition ; inhibition of cholesterol absorption from
terminal illeum

Avoidance of statin tolerance
Inhibition of chylomicron formation in terminal illeum

Lower the postprandial hyperTGemia.




Who will be the prince for
‘princess statin’ ?
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< Lower LDLc Target
Meet LDLc target ? D — . OR
e N Add 30% value to

YES

Diabetic condition ? ke ?‘r?d gorrect
non-lipid risk

factors all time

LDLc reduction and meet the Target
(with statins (and ezetimibe))

Maintain
compliance

T

NO

NO

More aggressive
LDL reduction
(inc. statins or add
ezetimibe)

YES

basal LDLc level

Still has high TG

or/and low HDLc ?
e

NO YES

Maintain Consider
compliance combination Tx.

(with niacin or
fibrates)




Secondary Prevention: CHD Risk Reduction
in the 4S Subgroup of Patients With Diabetes

No. patients
with events

P
Total mortality 232
24

CHD mortality 172
17

Major CHD event 578
44

Any CHD event 871
56

CABG or PTCA 363
20

Cerebrovascular event 90
12

Any atherosclerotic event 961
61

S
167
15

S
12

407
24

667
41

238
15

70
5

750
46

Simvastatin Placebo
better better

E— —

®
—eo—

—e— Nondiabetic
e— Diabetic

0

0.4 0.6 0.8
RR with 95% Cls

Pyorala K et al. Diabetes Care. 1997;20:614-620.




4S: Total Mortality Reduction in a
Subgroup of Patients With Diabetes

1.00 «

Proportion
alive

—— Diabetic, simvastatin

}- P=0.08

| — = Diabetic, placebo

— Nondiabetic, simvastatin

_ , - P=0.001
0.60 -~ — ~ Nondiabetic, placebo

1
000 ——
0 1 2 3 4

Yr since randomization

Pyorala K et al. Diabetes Care. 1997;20:614-620.




4S: Major CHD Event Reduction in a

Subgroup of Patients With Diabetes

Proportion
without

major CHD
event

1.00

0.90 -

0.80 -

0.70 -

0.60 -

V

0.50 -~
,]/

=
N

| S

\

—— Diabetic, simvastatin \
}- P=0.002 \

— = Diabetic, placebo
— Nondiabetic, simvastatin

— ~ Nondiabetic, placebo

} P=0.0001

0.00 -
0

1 2 K 4

Yr since randomization

Pyorala K et al. Diabetes Care. 1997;20:614-620.




4S: Treatment Benefit in Subgroup
With Impaired Fasting Glucose (FG 110-125 mg/dL)

Major Revas-
Total Coronary coronary culari-
mortality mortality events zations

-56
P=0.005

Haffner SM et al. Diabetes. 1998;(suppl 1):A54. Abstract.




Impact of Simvastatin in Patients with Diabetes
Major Coronary Events, Stroke,

and Revascularization

B Placebo
B Simvastatin
27%
risk reduction* 17%
risk reduction™**

24% _ \
risk reduction**

6.5 I—‘
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S >
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n=2985 n=2978 n=2985 n=2978 n=2985 n=2978

0 —
Major coronary Stroke Revascularization

event
*p<0.0001; **p<0.01; ***p=0.02

Adapted from Heart Protection Study Collaborative Group Lancet 2003;361:2005-2016.




Impact of Simvastatin in Patients with Diabetes and No Prior CVD
Major Vascular Events

33% risk reduction
(p=0.0003)
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Placebo Simvastatin

Adapted from Heart Protection Study Collaborative Group Lancet 2003;361:2005-2016.




Impact of Simvastatin in Patients with Diabetes

With Low LDL-C

27% risk reduction B Placebo

(=00 B Simvastatin

PAORS

30% risk reduction
(p=0.05)

o
-E%
Eo
=)

e
> 5
85
e
= ©
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n=1219

Baseline LDL-C Baseline LDL-C
<3.0 mmol/L <3.0 mmol/L without CVD

Adapted from Heart Protection Study Collaborative Group Lancet 2003;361:2005-2016.




Impact of Simvastatin in Patients with Diabetes

With or without Optimal Glycemic Control

21% risk reduction B Placebo
(p=0.002) B Simvastatin

21% risk reduction
27.5 (p=0.002)

22.6

o
.E‘g
Eo
S0
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= 5
85
e
= ®©
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al

n=1355 n=1334 n=1595 n=1610

Suboptimal glycemic control Optimal glycemic control
(HbA,; >7.0%) (HbA ¢ <7.0%)

Adapted from Heart Protection Study Collaborative Group Lancet 2003;361:2005-2016.




Impact of Simvastatin in Patients with Diabetes

with or without Treated Hypertension or Obesity

Management of hypertension Obesity B Placebo

22%

risk reduction® 21 OA)

22% risk reduction*
risk reduction* 29.1

22|_3 \ _ 24.0

n=646 n=629
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Without treated With treated
hypertension hypertension

*p<0.05

Adapted from Heart Protection Study Collaborative Group Lancet 2003;361:2005-2016.

B Simvastatin

17%

risk reduction*

24.0 \

n=1123 n=1060




Impact of Simvastatin in Patients with Diabetes

By Age and Gender

21%

risk reduction*

31.6
24%

risk reduction*
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Age <65 years Age >65 years

*p<0.05

Gender . Placebo

B Simvastatin
21%

risk reduction*

25%

risk reduction®

18.6 |

27.8

n=2083 n=2064 n=902 n=914

Female

Adapted from Heart Protection Study Collaborative Group Lancet 2003;361:2005-2016.




Heart Protection Study

Diabetes Sub-Study

Almost 6000 men and women, aged 40-80 years with diabetes mellitus
— 1981 persons with history of CHD
— 3982 persons with no history of CHD

People randomized to simvastatin 40 mg or placebo
Mean duration of follow-up 5 years

Objective—to evaluate the long-term benefits of simvastatin and/or antioxidants
in people with diabetes with or without CHD regardless
of cholesterol level

Primary endpoints—first major coronary events* and first major vascular events**

Statin not considered clearly indicated or contraindicated by patients’ primary
physicians

*Nonfatal MI or death from coronary disease
**Major coronary events, stroke of any type, and coronary or noncoronary revascularizations

Adapted from Heart Protection Study Collaborative Group Eur Heart J 1999;20:725-741; Heart Protection Study
Collaborative Group Lancet 2002;360:7-22; Heart Protection Study Collaborative Group Lancet 2003;361:2005-2016.




Impact of Simvastatin on LDL-C
Nine Out of 10 Patients with Diabetes Achieved

Goal (LDLc <115mg/dl) *

Patients (%)

Without CHD With CHD

® Results from the five-year Heart Protection Study (HPS) of almost 6000 patients with
diabetes with or without CHD indicated that 92% of patients with diabetes, but without
CHD, and 91% of patients with CHD who received simvastatin 40 mg achieved
the European Guidelines LDL-C treatment goal of <3 mmol/L (115 mg/dl)***

*By the four-month point in HPS

**These populations differ from those reported in later HPS publications (3982 and 1981) because three patients were
reclassified after the four-month point. The percentages of patients achieving LDL-C goal are not affected.
***Based on random sampling of patients with diabetes

Adapted from Armitage J, Collins R Heart 2000;84:357-360.




First Major Vascular Events

All Patients vs. Patients with Diabetes

M Placebo
B Simvastatin

24% risk reduction 22% risk reduction
(p<0.0001) (p<0.0001)

N
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2585 748
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n=10,269

All patients* Patients with diabetes

*Includes patients with CHD, occlusive disease of noncoronary arteries, diabetes, or treated hypertension

Adapted from Heart Protection Study Collaborative Group Lancet 2002;360:7-22; Heart Protection Study Collaborative
Group Lancet 2003;361:2005-2016.




First and Subsequent Major Vascular Events
All Patients vs. Patients with Diabetes
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91 events avoided
per 1000 patients
taking simvastatin

360

2585
patients
with 3697
events

2033
patients
with 2763
events

n=10,269

All patients™

85 events avoided
per 1000 patients
taking simvastatin

371

748
patients
with 77109
events

601
patients
with 852

events

n=2978

Patients with diabetes

*Includes patients with CHD, occlusive disease of noncoronary arteries, diabetes, or treated hypertension
Adapted from Heart Protection Study Collaborative Group Lancet 2003;361:2005-2016.

M Placebo
B Simvastatin




