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Mortality According to Glucose Metabolism:
Data from AusDiab
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AusDiab = Australian Diabetes, Obesity, and Lifestyle Study; CVD = cardiovascular;
KDM = known diabetes mellitus; NODM = new onset diagnosed diabetes mellitus;
IFG = impaired fasting glucose; IGT = impaired glucose tolerance;

NGT = normal glucose tolerance

Barr EL, et al. Circulation 2007;116:151-157,



Putative Mechanism for Increased
Atherosclerosis in Type 2 Diabetes

Dyslipidemia

Hypertension
Hyperinsulinemia/Zinsulin resistance
Hemostatic abnormalities
Hyperglycemia

AGE proteins

Oxidative stress

AGE = advanced glycation end products
Bierman EL. Arterioscler Thromb 1992;12:647-656.



Misleading...
Small, Dense LDL-C Particles Are More
Atherogenic

No diabetes Diabetes @® apoB
LDL particles LDL particles @ LoLc

. ‘ Small, dense
: LDL with more
apoB

“Normal” LDL-C level, however:

“Normal” LDL-C level t Number of LDL particles
t Concentration of apoB

LOWET: Higher:
CHD risk

Austin MA, et al Curr Opin Lipidol 1996;7:167-171;
Austin MA et al JAMA 1988:260:1917-1921;
Sniderman AD et al Diabetes Care 2002;25:579-582.



Mechanisms Relating Insulin Resistance and

Dyslipidemia
Fat Cells Liver
880%8 B ANFFA
o°°

IR X N VLDL
I GET@ TG

Insulin

)

(Ilpoprotem or hepatic lipase)



In UKPDS: LDL-C Was the Strongest Predictor
of CHD Risk in People with Diabetes

% Increase in CHD risk

LDL-C T of 1 mmol/L 57
HDL-C T of 0.1 mmol/L -15
Systolic blood pressure T of 10 mmHg 15
HbA,. level T of 1% i

Smoking was also a major contributor to CHD risk

These data support the need for reducing LDL-C to lower CHD risk
in people with diabetes mellitus.

Glucose control is also important in reducing the risk of microvascular
complications.

Turner RC et al BMJ 1998:316:823-828.



NCEP ATP III: 2004 Updated LDL-C
Goals, Treatment Cutpoints

Consider
Risk Category LDL-C Goal Initiate TLC Drug Therapy
Lower risk: <160 mg/dL >160 mg/dL >190 mg/dL

0-1 risk factor

Moderate risk:

>2 risk factors <130 mg/dL >130 mg/dL >160 mg/dL
(10-year risk<10%)

Moderately

high risk: <130 mg/dL >130 mg/dL >130 mg/dL

>2 risk fac_tors optional: (100-129 mg/dL:
(10-year risk <100 mg/dL consider drug options)

10%-20%)

High risk: <100 mg/dL .
: : * >100 mg/dL >100 mg/dL
E:ll_lo? c;:réfll:lil;)krflgoeogt;lvalents optional: (<100 mg/dL: consider
Y ° <70 mg/dL drug options)




NMPpOTEPAIOTNTEC OTNV AVTIHETONION
TNG O1aBNTIKNG OUGAINISAINIAG

B EAatTwon LDL-X
- MpwTn €niAoyn: ZTATIVEG
- AeuTepn enmiAoyn : daivoPiunpaTn
B Auénon HDL-X
- ATZ
- 'EAeyx0C YAuKalpiag
- NIKOTIVIKO | QIMNPATEG
B EAattwon TP
- 'EA€yX0C YAuKaipiac npwTn NPOTEPAIOTNTA
- QIuNPAaTeG-m3 AiInapa o&Ea
- ZTAaTiVEG 0 UWYNAEG OOOEIG

Diabetes Care 2000;23(suppl 1):S57-S60.



TeAika onpeia o€ d1aBnNTIKOUC aoOEeVEIG :
3-e1nNG E2ZK voonpornTag kail BvnroTnTac

Primary endpoints : 3-year mortality and morbidity rates

® Structured Care Usual Care
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Total mortality Coronary Nonfatal MI + Stroke All events

mortality revascularization

Athyros VG, et al. Angiology 2003;54:679-90.



AcOBeveic pE ZA :
KapnuAeg cupBaparmyv yia oAa Ta cupgBapara

‘OAa Ta cupBapara

- Structured care — Usual care

f
'

| | | | | | | :

= Relative risk reduction 59%, p=0.0001 = = _~ ; 1
| | | | : : : 30.3 % 0
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Athyros VG, et al. Angiology 2003;54:679-690.



GARDS . . .
= CARDS: Atorvastatin Reduced the Risk of Primary

CV Events in Patients With Type 2 Diabetes

15 -
S 37% RRR in
2 10. incidence of major
®©
N CV events
= Death-Non-fatal Mi
S P=0.001
©
S5 5. .
= Atorvastatin
S (10 mg)

0 | | |
0 U 2 3 4 4.75
Years

Colhoun HM et al. Lancet 2004;364:685-696.



TNT diabetes analysis:
MeiCova K/A ocupfapara

0.20 -~ N=1.500
015 AtopBaoTtartivn 10 mg (n= 753)
259% eAaTTwon
(%) 0.10 — KIVOUVOU
0.05 -
AtopBaoTtartivn 80 mg
QEL L))
0.00 H | | | | | \
0 1 2 3 4 5 §)

‘E1n
HR = 0.75, P = 0.026

Shepherd J, et al . Diabetes Care 2006;29:1220-1226.
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TNT diabetes analysis: Emidpaon 1ng
Bepatreiog oto AEE

0.15 -~ N=1.500
AtopfBaoTtarivn 10 mg
0.10 (n=753)
31% eAdTTWON |
(%) KIVOUVOU )

os _'_'_,_,-—"'"_'_.

AtopBaoTtartivn 80 mg
QEWLE))
0.00 - ! ! | | | ]

0 1 2 3 4 5 6
‘E1n

HR = 0.69, P = 0.037

Shepherd J, et al . Diabetes Care 2006;29:1220-1226.



MapatTtnv ERXLTELVLEN TWY OCTOHXWY UELWO NG

T NclLDL-C, 0 KivOduLvVvogEuUuDPaV L ONg
MAKPOarre i akov emt TAoOKWY EEQ L TlAg
TOULYTOAELTOGLEVOL KAPO LAY TYELAKOO
Ktvdovouv evat avéEnUéEY Og

Hueceiwon tneglDL-x0AnotepéAnekatalmmol/lL(repimov

4A0mg/dL) H € OTATIVEGEAGTTWOE TNV TLOAVETNT
EUDaV LONg LELC WY WY ETMTELTOOLWY 2T KatTa23%, a A Ada
OV HeEiwoe Tov YmMmoAde Lt mé6uevo KapdLayretLakKkd

Kiv &
Statin better Control better
RR (95% ClI) p-Value
All-cause mortality * 0.88 (0.84-0.91) <0.0001
CHD mortality —E— 0.81 (0.76-0.85) <0.0001
Nonfatal Ml —— 0.74 (0.70-0.79) <0.0001
Any major coronary event - 0.77 (0.74-0.80) <0.0001
Coronary revascularization == 0.76 (0.73-0.80) <0.0001
Stroke — 0.83 (0.78-0.88) <0.0001
I 1 1
0 0.5 1.0 1.5

Relative risk with 95% confidence intervals R3 ‘
1 — Baigent C et al. Efficacy and safety of cholesterol-lowering treatment: prospective meta-analysis of data from 90,056 participants in 14 Ynn}\g[nﬁpevoq Ka pﬁluwglu KOC Kivbuvocg

randomised trials of statins. Lancet 2005;366:1267—78. —



Event Rate, %
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Residual CVD Risk With Statin Therapy:
Standard Doses in Diabetes

HPS: Patients With
Diabetes
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Simvastatin

22% Risk
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O1 acBeveic pe MaBoAOYIKEG TIHEG Kal TwV 3 AIMOAIUIKWY TTAPAUETPWY EXOUV
uypnAotepo Kivouvo gp@aviong IN, oe 6XeEon YE TA ATOP TTOU £XOUV
HEPOVwHEVN auénon tng LDL-C

MNooooTd ToRopuiy OTEQCVITHLY TURIBC IGT Wy
CTHEVUIY E ZKMN TTOU £ AGUB oWy
EIKOVIKO POpUCKko, 0T S wpovid

MeHOVWHEVN 3 AINIOAIMIKEG
av&énon Tng LDL-C o1aTaApPAXEG



2YNAYAZMOI PAPMAKSQN I'lA TH BEATIQZH
TOY 2ZYNOAIKOY AINIAAIMIKOY NMPO®PIA

2TATINH + w-3 AINAPA O=ZEA

2TATINH + ®OIMIPATH

2TATINH + NIA2INH



AHA Recommendations for Omega-3

FA Intake

Population

Recommendation

Patients without
documented CHD

Eat a variety of (preferably oily) fish at least
twice a week. Include oils and foods rich in a-
linolenic acid (flaxseed, canola, and soybean
oils; flaxseeds; and walnuts)

Patients with
documented CHD

Consume ~1 g of EPA+DHA per day,
preferably from oily fish. EPA+DHA
supplements could be considered in
consultation with the physician

Patients needing
triglyceride
lowering

2-4 grams of EPA+DHA per day provided as
capsules under a physician’s care




Japan EPA Lipid Intervention Study
(JELIS)
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18,645 Japanese (70% women, mean age 61 years) randomized to statin
alone or statin + EPA (1.8 g/d) and followed for 5 years
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GISSI-Prevenzione: Effect of n-3 PUFA treatment in
GISSI-Prevenzione (11,323 post-MI pts)

Death CV Death
Non-fatal AMI Non-fatal AMI Overall Sudden Non-fatal
Non-fatal stroke Non-fatal stroke mortality CV death death events

-15%

p<0.02

% risk reduction

I

-4%

| | |
I n.s.

-20% -21%

p<0.008 p<0.02

-30%

p<0.02

(GISSI-Prevenzione Investigators, Lancet 1999; 354:447)



GISSI-HF n-3 PUFA: All-cause Death

- 0.4 Placebo

5 adjusted HR (95-5% CI)* p value 1014/3481 (29-1%)

®)

5 03] 0-91(0-833 —0-998) 0-041

>

i;j 0.2 NNT=56 n-3 PUFA

& ARR = 1-8% 955/3494 (27-3%)
0.1
0'0-I T T T T T T T T

0 6 12 18 24 30 36 42

Pts at risk Months since randomization

n-3 3,494 3,336 3,215 3,080 2,947 2,844 2,680 2,164
Plac. 3,481 3,344 3,209 3,083 2,941 2,805 2,631 2,122

*Cox proportional hazards model adjusted for HF hospitalization in the previous year, prior pacemaker, and aortic stenosis

48 o4
1,588 844
1,558 816
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American
Diabetes

= ASSoCciation.

Carm = Coare = Commifmoand=

Dabetes

Atorvastatin and Micronized
Fenofibrate Alone and in Combination
in Type 2 Diabetes With Combined
Hyperlipidemia

Athyros VG, et al. Diabetes Care 25:1198-1202, 2002



Statin Fibrate Combination on
10-year CVD risk in T2DM

® Baseline 10-year CVD risk * Intervention

Fenofibrate Atorvastatin Combined
p<0.0001 vs baseline for all

Athyros VG, et al. Diabetes Care 25:1198-1202, 2002



ELSEVIER

METABOLISM
Clinical and Experimental

Targeting vascular risk in

patients with metabolic
syndrome but without diabetes

Athyros et al. Metabolism 2005;54:1065-74.



Targeting Cardiovascuiar Risk in Pati
with Metabolic Syndrome

H Atorvastatin ® Fenofibrate m Combination

TC LDL-C HDL-C TGS
12 months

Athyros et al. Metabolism 2005;54:1065-74.



Targeting Cardiovascular Risk in Patients
with Metabolic Syndrome without Diabetes

m Fenofibrate n=100 N Atorvastatin n=100 = Combination n=100
o

-20

% -40

-60

LDL-C hsCRP PROCAM 10-year
12 months Risk

Athyros et al. Metabolism 2005;54:1065-74.



Efficacy and safety of fenofibric acid in
combination with rosuvastatin in patients with mixed
dyslipidaemia

N 242 N 223
Baseline Mean Baseline Mean
{mgldL) 2674 (mgfdL)

Final Mean Final Mean
{mg/dL) 167.9 (mg/dL) 142.3

N 220
Baseline Mean 18 5
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P=<0.001

Jones PH, et al. Atherosclerosis 2009 May;204:208-15.



Efficacy and safety of
combination with atorvastatin

Baseline Mean
mgdl
Finmal Mean

magdl

N 83

38.3

455

mixed dyslipidaemia

fenofibric acid in
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m ABT-235

Atorvastatin 20mg

" mABT-335+atorvastatin 20mg

Goldberg AC, et al. Am J Cardiol 2009 103(4):515-22.
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Framingham Study

3,0
2,0
Risk of CHD
after 4 Years*
1,0 25
45
| 65 HDL-C
0,0 . ' —85 mqg/dL
100 160 220 (mg/dL)

LDL-C (mg/dL)

*Risk of coronary heart disease (CHD) over 4 years of follow-up for men ages 50 to 70

Adapted from Castelli WP. Can J Cardiol 1988;4 Suppl A:5A-10A.



1-Year Event-Free Survival Post-DES:
Low vs. High HDL at Baseline

TLR/MACE Survival Curves

100 Normal/High HDL-C (mg/dL): >40 in men; >45 in
women; Mean 55; LDL-C 108 mg/dL*

§ 90 -

>

=

a 80+

©

Q

O

o 70 - Low HDL-C (mg/dL): <40 in men; <45

© in women; Mean 32: LDL-C 102

2 mg/dL*

c

U:) 60 - m= High HDL-C
*98% of patients on statin s L OW HDL-C

50 T T T

0) 30 60 90 120 150 180 210 240 270 300 330 360
Days After Drug-Eluting Stent (DES) Placement

TLR=target lesion revascularization; MACE=major adverse cardiac event

Wolfram RM et al. Am J Cardiol 2006;98:711-717.



Extended-Release Niacin and Lovastatin:
Long-Term Study

507 41
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Week O 4 8 12 16 52
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(n=753) (n=706)  (n=676) (n=655) (n=226)

*N = ~200; point at week 16 is extrapolated

HDL-C=high-density lipoprotein cholesterol; Lp(a)=Ilipoprotein (a); TG=triglyceride; LDL-C=Ilow-
density lipoprotein cholesterol

Kashyap ML et al. Am J Cardiol 2002;89:672¢3678.
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Lipid / Flushing Study:
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4=21%"(€]
Factorial Study:
YTTOAITTIOQIMIKN) ATTOTEAECOUATIKOTNTA
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HATS: Primary Clinical Endpoint

CAD Death, Non-fatal MI, CVA or Revascularization

~ 100 —m—
>
— Simvastatin-niacin
2

90 -
:>: 919%
"5 No simvastatin-niacin
()
v 80—
LL
2 78%
5 Relative Risk = 0.40
- 70— p =0.02
o ~

0_| T T 1
0] 1st 2nd 3rd

Years
HATS=HDL-atherosclerosis treatment study; CAD=coronary artery disease; MI=myocardial infarction;
CVA=cerebrovascular accident

Brown BG et al. N Engl J Med 2001,;345:1583x31592.



HATS - Niacin and Statin Outcome Trial

14 -

12 - o
12 1 90% 11
10 -
g
0w 8 -
T 6
L%’ 6 - P=0.003
4 - vs Placebo
2 - 1
0 - | n=42
Placebo Simvastatin- Antioxidant Simvastatin-
Niacin Vitamins Niacin Plus
Antioxidants

aComposite of coronary death, nonfatal Ml, revascularization, hospitalization for confirmed ischemia
HATS=HDL Atherosclerosis Treatment Study
Brown BG et al. N Engl J Med. 2001;345:1583-1592.



HATS: Cardiovascular Events in Diabetes
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Diabetes Status and Therapy
HATS=HDL-atherosclerosis treatment study; NL=normoglycemic; SN=simvastatin-niacin; DM=diabetes
mellitus

Zhao XQ et al. Am J Cardiol 2004;93:307-312.



Effects of High-Dose Modified-Release
Nicotinic Acid on Atherosclerosis and
Vascular Function

Baseline 12 months

MNicotinic
Acid

J Am Coll Cardiol 2009;54:1787-94



Effects of High-Dose Modified-Release
Nicotinic Acid on Atherosclerosis and
Vascular Function
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J Am Coll Cardiol 2009;54:1787-94



Laropiprant (MK-0524)
Suppresses Niacin-Induced Increases in
Skin Blood Flow

1.4 T
Laser Doppler Perfusion Imaging

1.2 —
= ® | aropiprant 30mg + ER niacin 1500 mg
0 ’_4.7 1 — ® Laropiprant 100 mg + ER niacin 1500 mg
—1 ® Laropiprant 300 mg + ER niacin 1500 mg
8 \>./ 0.8 ® Aspirin 325 mg Pretreatment + ER niacin 1500 mg
g I ® ER niacin 1500 mg
EE 06
< 0
55 04
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8= 0.2 N0 -L\
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S Srlddy 1Ll
0 1 (XS RO i o ol
| [l ST Y
2 | | | | |
90 120 150 180 210 240 270 300 330 360

ER=extended-release Tlme (mlnute’ post dose)

Lai E et al. Clin Pharmacol Ther 2007;81:849-857.



NMepiANWN KAl ZUpNEpaAcHATA

» 2 01aBnTIKoUC aocOeveic n ducAimdalyia sival cuvnOwc
HIKTR. AUTO anaiTel cuvdéuaououUcC oTaTivng HE Q-3
Ainapa o&a n QIPNPATeG (Npocoxn aveniBuunTEeG
EVEPYEIEC) N viACivN.

» O1 evOei&eic Aeve OTI N PEAETEC Nou dlevepyouvTal Oa
deiouv HeEYAdAUTEPN EAaTTWON BvNTOTNTAC KAl
voonpoTNTAC HE CUVOUAOHOUGC Napda HE povoBepaneia
HE oTaTiveg (UNoAsinopevocg kapdlayyeiakog Kivouvocg)
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