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Mortality rate per 100,000 population
(men aged 35-74 years)

Mortality from CVD and CHD in
Selected Countries
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Adapted from International Cardiovascular Disease Statistics 2003; American Heart Association



The Framingham Study:
Relationship Between Cholesterol
and CHD Risk

CHD incidence per 1000
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Adapted from Castelli WP. Am J Med 1984;76:4-12



Seven Countries Study: Relationship of

Death rate from CHD/1000 men
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Adapted from Verschuren WM et al. J Am Med Assoc 1995;274(2):131-136



Cholesterol: A Modifiable
Risk Factor

® In the USA, 37% (102 million) have elevated
total cholesterol (>200 mg/dL, 5.2 mmol/L)?!

® In EUROASPIRE II, 58% of patients with
established CHD had elevated cholesterol
(=5 mmol/L, 190 mg/dL)?

® 10% reduction in total cholesterol results in:
® 15% reduction in CHD mortality (p<0.001)
€ 11% reduction in total mortality (p<0.001)3

® | DL-cholesterol is the primary target to prevent
CHD

Adapted from: 1. American Heart Association. Heart and Stroke Statistical Update; 2002; 2. EUROASPIRE
IT Study Group. Eur Heart J 2001;22:554-572; 3. Gould AL et al. Circulation 1998;97:946-952



® Modifiable

€ Smoking

® Dyslipidaemia
» Raised LDL-cholesterol
* Low HDL-cholesterol
» Raised triglycerides

# Raised blood pressure

® Diabetes mellitus

& Obesity

® Dietary factors

& Thrombogenic factors

& Lack of exercise

® Excess alcohol consumption

Risk Factors for Cardiovascular Disease

® Non-modifiable

® Personal history of CHD
¥ Family history of CHD
¥ Age

& Gender

Adapted from: Pyorala K et al. Eur Heart J 1994;15:1300-1331



Levels of Risk Associated with Smoking,
Hypertension and Hypercholesterolaemia

Hypertension
(SBP 195 mmHg)

X9
x1

x1.6 X4
Smoking e

Serum cholesterol level
(8.5 mmol/L, 330 mg/dL)

Adapted from Poulter N et al., 1993
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Classification of Dyslipidaemias:
Fredrickson (WHO) Classification

Phenotype Lipoprotein Serum Serum Atherogenicity Prevalence
elevated cholesterol triglyceride

I Chylomicrons Normalto® R BT 1R None seen Rare
IIa LDL L0 Normal +++ Common
IIb LDLandvLDL @T LB | +++ Common
111 IDL n TN +++ Intermediate
IV VLDL Normalto® 1© 1 + Common
\'/ VLDLand Normaltog TR0 + Rare

chylomicrons

LDL - low-density lipoprotein; IDL — intermediate-density lipoprotein; VLDL - very low-density
lipoprotein. (High-density lipoprotein (HDL) cholesterol levels are not considered

in the Fredrickson classification.)

Adapted from Yeshurun D, Gotto AM. Southern Med J 1995;88(4):379-391



HopManbHada apTepuasibHas CTeHKa

AaBeHTMUMSA

Meausa

HTUMAQ Jypotenuun

Adapted from Weissberg PL. Eur Heart J Supplements 1999:1:T13-18



NMaToreHes aTepocCK/IepoOTUYECKOMN
6nALKN

noBpexxxaeHue sHaotTeJInAa

¢

3alMTHaA peakuusa B pe3yJibTaTe Yero B Npon3BoaAaATcs
MOJIEeKYyJibl KJIETOYHOM aare3summ

¢

MoHoUuUMTbI U T-NNMMPOLNTBI NMPUKPENNAIOTCH K
«JINNKON>» NOBEPXHOCTU SHAOTEJINANIbHbIX KJIETOK

Murpaums uepes CTeHKM apTepuun B cybaHaoTenmanbHOEe NpoCcTpaHCTBO

.

Makpodarm 3aHMMalOT oKucneHHblie JIHIM-xonecrepuHa

¢

NeHucTble KNeTKn borartbie amnngamMmm

9

YX"pHbIe noJsiocbl U aTepoOMHan 6aslkKa



"AKTUBUPOBAHHbLIN" DHAOTENUN

dKTUBNpoBaHune sHAoTeIund

¢

& UutokuHbl (IL-1, TNF-a)

MOHEKyﬂbL

h XeMokuHbl (MCP-1, IL-8) KJIETOYHOM
AAINE3NN

® vakrop pocra (PDGF, FGF)

(]
npuBJiIeKaeT MOHOLUTDbI MHAYUMPpYEeT nponudgepaumvio
M T-nnmpounTbl KJIETOK MU
KOTOpbIe NPUKJIEMJIAIOTCSH K npoTrpoMboTnyeckoe

9HAOTEJINAJIbHbIM KJIETKaM COCTOAHMMN

Adapted from Koenig W. Eur Heart J 1999;1(Suppl T);T19-26



DHAoOTeNnasbHaa AUCPYHKLUUU NpuU
aTepocksiepo3e

ancperyinauuns agre3unsd
dHAOTEINAJIbHbIX ‘ JIEUKOLMTOB

MOJIEKYJ1 aaAresmm

&

yBeJiInueHume
SHAOTEeNnallbHOM
NMPOHNLIAEMOCTM

Murpauus
JIEUKOLIUTOB B
CTEHKY apTepum

Adapted from Ross R. N Engl J Med 1999;362:115-126



dopMuUpoBaHMe >XUPHbIX NMOJZIOC Npu
aTepockKJsiepo3e

Apgresunsa m
NPHUKHOBEHMe
JIeUKOLIMTOB

Murpauusa

rnagKkmx

MbILUEeYHbIX
KJ1IeTOK

obpasoBaHue
NMEeHUCTbIX KJIETOK

AKkTnBauma T-KJ1eTokK

Aparesusa (cannaHve) m arperayus
TpoMbouunToB

Adapted from Ross R. N Engl J Med 1999;362:115-126



DPoOpMUPOBaAHUSA OCJIOXKHEHHOM
aTepoOCK/IepoTUYEeCKOU 6nALLKN

dopMupoBaHue
(hbn6pO3HOro NOKpPbLITUSA

DopMMUpoBaHue

HeKpoOTMYeCKOro ssapa
HakonneHue P AP

Makpodaros

Adapted from Ross R. N Engl J Med 1999;362:115-126



HectabunbHasn
aTepoCKJ/IepoTUYEeCKOUN 6NALLKN

UcTOHYEeHune

tM6pO3HOro NOKpPLITUSA KpoBoTeueHune us

MUKpPOCOCYyAOB
6nAWKN
‘ Pa3pbiB
¢nbpo3Horo
NOKPbITUSA

Adapted from Ross R. N Engl J Med 1999;362:115-126



Pa3pbiB aTepOCK/1epOTUNYECKOMU
6nsawkun n obpazosaHmne TpomMmba

yBenuyeHue Tpomba
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BHYTPUGNsILLIEYHbI TPOMG JinnngHoe ocHoBaHue (nyn)

Adapted from Weissberg PL. Eur Heart J Supplements 1999:1:T13-18



CvHTEe3 M pacnap
aTepocKJsiepoTnyeckme bnsawkm

Synthesis _ - Breakdown

bolidgen

rluruys
Ay

dLAUDS

Adapted from Libby P. Circulation 1995;91:2844-2850



YA3BMMasa aTepocKiepoTuyeckasa bnsuwka

Characteristics of vulnerable plaques

‘Vulnerable’plaque ‘Stable’plaque

W — ‘Activated’ intimal SMC (HDL-DR+)
W — Normal medial SMC

!v% — Macrophage
o

foam cell (tissue factor+)

— T Lymphocyte

Adapted from Libby P. Circulation 1995;91:2844-2850



KnnHnyeckue nposiBiieHuns
aTepocksiepo3a

® wemmyeckas 6one3Hb cepaLa

& CreHokapaus, UHPaApPKT MMOKapAaa,
BHEe3anHasa cepaedyHasi CMepTb

® |lepebpoBackynsgpHblie 6o1e3Hn
& TpaH3MTOPHOE ULLIEMUNYECKOE HapyLUEHME
&® VNHCcynbT
® [lepudepmnyeckne 3aboneBaHnd cocya0B
& [lepeMexatollasdcsa XpoMoTa
& [aHrpeHa



JiInnonpoTeunHbl U AINNUAHbIA O6MeH



CTpyKTYypa IMNONPOTEUNHDI

CB0o60AHbIN XOJIeCTePUH

®occhonunuae Tpurnvuepmabl

ANONMNONPOTENH ¢ upbl xoslecTepnHa



Knaccnpukauma nMnonpoTremHoB

[T0O NAOTHOCTMW:
> XUJTIOMUKPOHBI

» JlnnonpoTenHbl 04eHb HU3KOW MJIOTHOCTM
(JINMOHIT)

> JINNOMPOTENHbI MPOMEXYTOYHON MIOTHOCTU
(JIT1FIMT)

» JlnnonpoTteunHbl HM3kou naoTHocTy (JITTHIT)
» JlnnonpoTeunHbl BblcCOKkoM roTHocTn (JITBIT)



XonectepuH JIMNHII

® CBSI3aHHbIN C pa3BUTUEM aTepPOCK/Iepo3a U
NMwemmnyeckon bonesHbto CepaLa

® YBennyeHue Ha 10% npuBogut K 20%
yBenunyeHuto puck NbC

® Puck, ced3aHHbIM ¢ JIMNHIT yBennymBaeTcs 13
3a APYrnx hakToOpOB pUCKa:

& HU3KUN ypoBeEHb xonectepuHa JIMBI1
® KypeHUE
* FMNEPTEH3US

e Nnabet



Tpurnmuepuabli

® (CB4d3aH C NoBbIWEeHHbIM puckoM pa3sutna UbBC u3 3a
€ Hu3kmm yposeHb HDL
€ o4eHb aTeporeHHbIMM dopMamun LDL-xonectepuHa
€ rMnepuHCcyIMHEMUS / pe3UCTEHTHOCTb K MHCYJIUHY
€ npokoarynssHTHOEe COCTOSHUEM
& runepTeH3nng
& abaoMMHaNbHOE OXUPEHUE
® MoXeT conpoBOXAaTb ANCANNNAEMUNIO
® HopMasibHbIV YPOBEHb TpUrnnuepunaos < 1,7 Mr / an
® BLICOKMIN YPOBEHb YBENUYEHMBAET PUCK MaHKpeaTuTa



HDL- XonecrtepuH

® HDL-xonectepunH, oKka3bIiBaeT 3alLMTHOE AENCTBUE
CHUXXaeT puUcK pa3Butnga atepockneposa n NbC

® YeM Hmxe ypoBeHb JI[NBl1-xonectepuHa, TEM BblLLE
PUCK pa3BUTUA atepocksieposa n NbC

® HopMasnbHbIKN YpoBeHb JITTATI
« M- =1.0 mmol/I
« XK -2=21,2 mmol/l

® HDL-xonecrtepmH UMEET TEHAEHLMIO K CHUXEHUIO
TPUFANLEEPUAOB, KOrAa NocieaHne BbICOKUE

® HDL-xonectepuHa CHUXaeT
& KypeHue
& OXupeHue
&® bnsnyeckass MHEPTHOCTb



AnoMNonpoTevHbI

® OCHOBHOE coAepXXuMoe NMnonpoTeENIoB
® OYyHKUMN:
¢ CopencrBue TpaHcnopTa JUMUAO0B
& AKTMBauusg metabonmsamMa nNUNMAO0B
* leUNTUHA XonecTtepuH aumntpaHcdepasbl (LCAT)
o nnnonpoTtenHnaunnasbl (LPL)
® MeYeHOo4YHbIX Tpurnmuepmnaos nunassl (HTGL)
® CB43blBaHMeE C peuenTopamMy Ha MOBEPXHOCTU KJIETOK



Exogenous Pathway of Lipid
Metabolism

(_ﬁm_ Dietary
V_/ triglycerides

and cholesterol
Chylomicron Q

LP lipase
r Liver,
e —)
Remnant
Chylomicron V receptor
FFA remnant

\

to atheroma




Endogenous Pathway of Lipid
Metabolism

LPL Lipoprotein lipase

HL Hepatic lipase

!
DL LPL
N
»

HL Large
— w» VLDL




Reverse Cholesterol Transport

Cell
membrane

L
receptor

(@] 3
é % .
LCAT . CETP - ‘ VLDL, IDL, LDL
HDL HDL3 «———" -
TG
Peripheral
tissues

FC Free cholesterol
TG Triglycerides
(@] Cholesterol esters

LCAT Lecithin cholesterol acyl transferase
CETP Cholesteryl ester transfer protein



Section 4

Guidelines and Unmet Need



Joint European Guidelines: ESC,
EAS, ESH, ISBM, ESGP/FM, EHN

Estimate absolute CV risk
using chart and initial TC value

A

Absolute CHD risk <20% Absolute CHD risk >20%
over 10 years, TC >5 mmol/L over 10 years
} }
Lifestyle advice Measure fasting lipids, give lifestyle
Aim: TC<5 mmol/L and advice, with repeat lipids after
LDL-C <3.0 mmol/L 3 months

Follow-up at 5-year intervals

TC >5 mmol/L and/or
LDL-C >3 mmol/L
Maintain lifestyle
advice with drug

therapy

TC <5 mmol/L and LDL-C <3.0 mmol/L
Maintain lifestyle advice with annual
follow-up

Adapted from Wood D et al. Atherosclerosis 1998;140:199-270



NCEP ATP III: Focus on
Multiple Risk factors

® Uses Framingham projections of 10-year
absolute CHD risk to identify certain patients
with >2 risk factors for more intensive
treatment

® Raises persons with diabetes without CHD to
the level of CHD risk equivalent

® Identifies persons with multiple metabolic risk
factors (metabolic syndrome) as candidates
for intensified TLC*

*TLC: therapeutic lifestyle changes

National Cholesterol Education Program, Adult Treatment Panel III, 2001. JAMA 2001:285;2486-2497



NCEP ATP III: Modifications of
Lipid Classification

® Identifies LDL-cholesterol <100 mg/dL
(2.6 mmol/L) as optimal

® Raises categorical low HDL-cholesterol from
<35 to <40 mg/dL (<0.9 to <1 mmol/L)

® Lowers TG cutpoints to:
®normal: <150 mg/dL (<1.7 mmol/L)

® borderline high: 150-199 mg/dL
(1.7-2.2 mmol/L)

®high: 200-499 mg/dL (2.2-5.6 mmol/L)
#®very high: 2500 mg/dL (=5.6 mmol/L)

National Cholesterol Education Program, Adult Treatment Panel III, 2001. JAMA 2001:285;2486-2497



NCEP ATP III Guidelines

) ) Initiate TLC* Drug therapy LDL-C
Patients with if LDL-C  considered if LDL-C  treatment
goal
0-1 risk factors > 160 mg/dL" >190 mg/dL <160 mg/dL"

(160 -189 mg/dL:
drug optional)

10-year risk 10-
>2 risk factors > 130 mg/dL' 20%: 2130 mg/dL <130 mg/dL’
(10-year risk < 20%) 10-year risk <10%:

> 160 mg/dL
CHD and CHD risk + >130 mg/dL
>
equivalents 2100 mg/dL (100-129 mg/dL: <100 mg/dL’
(10-year risk >20%) drug optional)

T 100 mg/dL = 2.6 mmol/L; 130 mg/dL = 3.4 mmol/L; 160 mg/dL = 4.1 mmol/L
* TLC: therapeutic lifestyle changes

National Cholesterol Education Program, Adult Treatment Panel III. JAMA 2001;285:2486-2497



NCEP ATP II1I1: LDL-Cholesterol Goals

CHD or =2 risk <2 risk
CHD risk factors factors

_ equivalents

S 190 -

9

[

S 160 -

9

o)

=

(@

1 130 -

[a)

—

100 -

100 mg/dL = 2.6 mmol/L; 130 mg/dL = 3.4 mmol/L; 160 mg/dL = 4.1 mmol/L

National Cholesterol Education Program, Adult Treatment Panel III, 2001. JAMA 2001:285;2486-2497



NCEP ATP III Guidelines Increase the
Number of Patients Eligible for Treatment

Risk NOf= N o= % increase in
ATP I ATP 111 drug-eligible
patients
High 8,612 14,713 71
Moderate 19,555 23,663 21
Low 1,264 1,264 0
Total 29,431 39,640 35

Adapted from Davidson MH. Am J Cardiol 2002;89(Suppl 5A):1C-2C



L-TAP: Achieving NCEP ATP 11 Goal
on Lipid-modifying Therapy

85%
of patients
100 5 received lipid-
modifying therapy
a 807 39%
EJ of patients receiving
S lipid-modifying
8 0
f‘ 60 1 therapy reached < 20 /o
o HICEP ATP 1 of CHD patients
= LUL-Cysal who receiving
g 40 - lipid-modifying
¥ therapy reached
L NCEP ATP 11
‘g') LDL-C goal*
20 -
0 , :
(n=4888) (n=4137) (n=1352)

* LDL-C <100 mg/dL

Adapted from Pearson TA et al. Arch Intern Med 2000;160:459-467



EUROASPIRE II: Achieving Joint
European TC Goal

100 -
61%
(o)
of high-risk >1%
w 807  patients* received of patients
o lipid-modifying reached Joint
= therapy European TC
‘E' 60 - goal**
o
Q
(=)}
(]
£ 40 -
Q
o
()
o
20 -
0 - | |

*CABG, PTCA, MI or ischaemia, ** TC <5 mmol/L

Adapted from EUROASPIRE II. Euro Heart J 2001;22:554-772



Section 5

Statins and Lipid-modifying
Therapies



Effect of lipid-modifying therapies
on lipids

Therapy TC LDL HDL TG Patient
tolerability
Bile acid Down Down Up Neutral or up Poor
sequestrants 20% 15-30% 3-5%
Nicotinic acid Down Down Up Down Poor to
25% 25% 15-30% 20-50% reasonable
Fibrates Down Down (]5) Down Good
(gemfibrozil) 15% 5-15% 20% 20-50%
Probucol Down Down Down Neutral Reasonable
25% 10-15% 20-30%
Statins* Down Down Up Down Good
15-30% 24-50% 6-12% 10-29%
Ezetimibe Down Up Good
15-20% 4-9%

TC-total cholesterol, LDL-low density lipoprotein, HDL-high density lipoprotein,
TG-triglyceride. * Daily dose of 40mg of each drug, excluding rosuvastatin.

Adapted from Yeshurun D, Gotto AM. Southern Med J 1995;88(4):379-391, Knopp RH. N
Engl J Med 1999;341:498-511, Gupta EK, Ito MK. Heart Dis 2002;4:399-409



Mechanism of Action of Statins:
Cholesterol Synthesis Pathway

acetyl CoA

_ }
HMG-CoA synthase HMG-CoA

HMG-CoA reductase —l— X Statins
mevalonic acid

}
mevalonate pyrophosphate
isopentenyl pyrophosphate

geranyl pyrophosphate

l
ubiquinones —— farnesyl pyrophosphate ——— dolichols
Squalene synthase squilene

cholesterol



Pharmacokinetics of Statins

Statin Metabolised Protein Lipophilic Half-
by CYP450 binding life (h)
(%)

rosuvastatin No ~90% No ~19
atorvastatin Yes >98% Yes ~15
simvastatin Yes 95-89% Yes ~3
pravastatin \ [o] ~509%0 No ~2
fluvastatin Yes >989%0 No ~3

Adapted from Horsmans Y. Eur Heart J Supplements 1999;1(Suppl T):T7-12, Vaughan CJ
et al. J Am Coll Cardiol 2000;35:1-10. Rosuvastatin data from Core Data Sheet



Effects of Statins on Lipids

LDL-C HDL-C TG

% change % change % change
rosuvastatin (10 mg) -52 +14 -10
atorvastatin (10 mg) -39 +6 -19
simvastatin (20 mg) -38 +8 -19
pravastatin (20 mg) -32 +2 -11
fluvastatin (20 mg) -22 +3 -12

Adapted from Product Data Sheets.



Pleiotropic Effects of Statins

® Improving or restoring endothelial function

® Enhancing the stability of atherosclerotic
plagques

® Decreasing oxidative stress
® Decreasing vascular inflammation
® Anti-thrombotic effects

Adapted from Takemoto M, Liao JK. Arterioscler Thromb Vasc Biol 2001;21:1712-1719



Section 6

Key Statin Trials



Design of Key Statin Trials

Study Statin Existing Patients Cholesterol Follow-up
CHD (years)
4S? simvastatin Yes 4444 male Raised 5.4
20 mg od and female, Mean LDL-C 4.87 mmol/L,
aged 35-70 188 mg/dL
WOSCOPS2 pravastatin No MI _ .
40 mg od angina: 6595 male, Raised 4.9
(50/0) aged 45_64 Mean LDL-C 4.97 mmOI/L,
192 mg/dL
CARE?® pravastatin Yes 1139 il Average 5.0
40 mg od and female, Mean LDL-C 3.59 mmol/L,
aged 21-75 139 mg/dL
LIPID* pravastatin Yes 9014 male Average 6.1
40 mg od and female, Mean LDL-C 3.80 mmol/L,
aged 31-75 Led g/l
AFCAPS/ 'O‘éastati: No 6605 male Vean LD‘:"Ce;as%emmol o 52
40 mg o and female, -< 3 ’
TexCAPS> 150 mg/dL
aged 45-73
HPS® simvastatin Yes 20536 male Low/average 5.0
40 mg od and female, Mean LDL-C 3.4 mmol/L,
aged 40-80 130 mg/dL
_11 a7 atorvastatin Insome 10305 male Low/average c ic’
AJCUT-LLA 10 mg od patients and female, Mean LDL-C 3.4 mmol/L,
aged 40-79 130 mg/dL




Key Statin Trials and
Spectrum of Risk

CHD/high cholesterol

CHD/average to high

Increasing cholesterol

absolute CHD risk HESS CHD*/average to high cholesterol

Q;‘-\RE‘:Q CHD/average cholesterol

ASGCO I SLIUAS

WOSGCOPSS No MI/high cholesterol

Some patients with CHD/
average cholesterol

> Avl~ADC7 No CHD/average
J-\Fcc‘-vsfrﬁo&crwi cholesterol

*CHD or CHD risk equivalent, e.g. diabetes



4S Cardiovascular Endpoints
Post-MI or Angina Patients with Raised Cholesterol

Number of events

Outcomes placebo simvastatin Risk p-value
(n=2223) (n=2221) reduction (%)

Total mortality* 256 182 30 <0.001
Coronary death 189 111 42 <0.001
Major coronary events 622 431 34 <0.001
PCTA/CABG 383 252 37 <0.001

* primary endpoint

The Scandinavian Simvastatin Survival Study Group. Lancet 1994;344:1383-1389



4S: Total Mortality

1.00/ =~
o 0.95
2
© — This
c 0.90 improvement
9 _| in survival is
yut accounted for
a 0.85 by the 42%
o simvastatin reduction in
o _ coronary
0.80 placebo Log rank p=0.0003 .5tk
g
0.00 | | | | | |
0.0 1 2 3 a\ 5 6

Years since randomisation

The Scandinavian Simvastatin Survival Study Group. Lancet 1994;344:1383-1389



WOSCOPS: Cardiovascular Endpoints

Subjects with No Previous MI but Raised Cholesterol

Number of events

Outcomes placebo pravastatin Risk p-value
(n=3293) (n=3302) reduction (%)

Non-fatal MI/CHD 248 174 31 <0.001
death*

CHD death 52 38 28 ns
Non-fatal M1 204 143 chi <0.001
PCTA/CABG 80 51 37 0.009
Stroke 51 46 0 ns
All cardiovascular 73 50 32 0.033
deaths

Total mortality# 135 106 22 0.051

* primary endpoint
# study not powered to detect differences in this endpoint

Shepherd J et al. N Engl J Med 1995;333:1301-1307



WOSCOPS: Non-fatal MI and CHD

Death
12
placebo (n=3293)
= 10 - pravastatin (n=3302) 31%
> 5 relative
= risk
E ’ reduction
4(_:) = p<0-001
S
S
2
0 1 / | | : , | |
1 2 3 4 5 6
Years

Shepherd J et al. N Engl J Med 1995;333:1301-1307



CARE: Cardiovascular Endpoints
Post-MI Patients with Average Cholesterol

Number of events

Outcomes placebo pravastatin Risk p-value
(n=2078) (n=2081) reduction (%)

Non-fatal MI/CHD 274 212 24 0.003
death*

CHD death 119 96 20 15
Non-fatal M1 173 135 23 0.02
PCTA/CABG 391 294 27 0.009
Unstable angina 359 317 13 0.07
Stroke 78 54 31 0.03

* primary endpoint

Sacks FM et al. N Engl J Med 1996;335:1001-1009



CARE: Non-fatal MI or CHD Death

. Change in risk,
pravastatin :| 24% reduction
o p=0.003
S 10
Q
(@)
C
Q
O
(@)
= 5
-
~
0 b
0.0 1 2 3 4 5
Years

Sacks FM et al. N Engl J Med 1996;335:1001-1009



LIPID: Cardiovascular Endpoints

Post-MI or Unstable Angina Patients with Average/raised
Cholesterol

Number of events

Outcomes placebo pravastatin Risk p-value
(n=4502) (n=4512) reduction (%)

CHD death* 373 287 24 <0.001
CVD death 433 331 25 <0.001
All-cause mortality 633 498 22 <0.001
CHD death or non- 715 557 24 <0.001
fatal Ml

Any Mi 463 336 29 <0.001
PCTA or CABG 708 585 20 <0.001
Hosp. for unstable 1106 1005 12 0.005

angina

Stroks 204 169 19 0.048

* primary endpoint

LIPID. N Engl J Med 1998;339:1349-1357



Cumulative risk (%)

LIPID: Cumulative Risk of Death

from CHD
10 |
249 risk
placebo reduction
pravastatin p<0.001
5
0
0] 1 2 3 4 5 6 /

Years after randomisation

LIPID. N Engl J Med 1998;339:1349-1357



AFCAPS/TexCAPS: Cardiovascular Endpoints
Subjects with No History of CHD and Average Cholesterol

Number of events

Outcomes placebo lovastatin Risk p-value
(n=3301) (n=3304) reduction (%)

Fatal or non-fatal 183 116 37 <0.001

MI + unstable

angina + sudden

cardiac death*

Revascularisations 157 106 33 <0.001

Fatal and

non-fatal MI 95 57 40 0.002

Unstable angina 87 )0 32 0.02

* primary endpoint

Downs JR et al. J Am Med Assoc 1998;279:1615-1622



AFCAPS/TexCAPS: Fatal/Non-fatal M1,
Sudden Cardiac Death, Unstable Angina

. 0.07 placebo =
- lovastatin

37% risk
reduction
p<0.001

0.00 " | | | | | |
Years of follow-up

Downs JR et al. J Am Med Assoc 1998;279:1615-1622



Benefits of Cholesterol Lowering

Meta-analysis of 38 primary and secondary intervention trials
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Adapted from Gould AL et al. Circulation. 1998;97:946-952



HPS: Statin Benefits Patients with
Low Baseline Cholesterol Levels

40

Incidence %
N 0))
(=) (=)

b
o

-24% RR

p<0.0001

B placebo (n=10,267)

B simvastatin

-13% RR (n=10,269)
P=0.0003
-25% RR
p<0.0001
All-cause Major vascular All stroke
mortality events

RR - relative reduction vs. placebo

Adapted from HPS Collaborative Group, Lancet 2002;360:7-22



ASCOT-LLA: Statin Benefits
Hypertensive Patients with Average
or Low Baseline Cholesterol Levels

Number of events

Outcomes placebo atorvastatin Hazard p-value
(n=5137) (n=5168) ratio

Non-fatal MI# plus

fatal CHD* 154 100 0.64 0.0005

Total CV events and 486 389 0.79 0.0005

procedures

Total coronary events 247 178 0.71 0.0005

Non-fatal MI>~ plus

fatal CHD 137 86 0.62 0.0005

Fatal and non-fatal 121 89 0.73 0.0236

stroke

* primary endpoint, # includes silent MI, * excludes silent MI

Adapted from Sever PS et al. Lancet 2003;361:1149-1158



Section 7

Diabetes: a Risk Factor for CHD?



Diabetes Mellitus

® One of the most common non-communicable
diseases

® Fourth or fifth leading cause of death in most
developed countries

® More than 177 million people with diabetes
worldwide

® Incidence of diabetes is increasing — estimated
to rise to 300 million by 2025

& expected to triple in Africa, the Eastern Mediterranean and
Middle East, and South-East Asia

& to double in the Americas
& to almost double in Europe

Adapted from: International Diabetes Federation website



The Chronic Complications of
Diabetes Mellitus

Macrovascular complications:

® Heart disease

® Leading cause of diabetes related deaths (increases
mortality and stroke by 2 to 4 times)

Microvascular complications:
® Retinopathy
® Leading cause of adult blindness
® Nephropathy
® Accounts for 43% of new cases of ESRD

® Neuropathy

® 60-70% of patients with diabetes have nervous
system damage

Adapted from National Diabetes Statistics US 2000



UKPDS: Typical Lipid Profile in Patients with
Diabetes Compared with No Diabetes

Women
N Women ~ P<0.001—
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Adapted from UKPDS. Diabetes Care 1997;20:1683-1687
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PROCAM: Combination of Risk
Factors Increases Risk of MI
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Adapted from Assman G, Schulte H. Am Heart J 1988;116:1713-1724



OASIS: Patients with Diabetes at Similar
Risk to No Diabetes with CVD

0.25 —| — Diabetes/CVD +, (n = 144B)
— Diabetes/CVD -, (n = 569) RR = 2.88 (2.37-3.49)
0.20 No diabetes/CVD +, (n = 3503)
: — No diabetes/CVD +, (n = 2796)
(«b) — -
= 0.15— RR = 1.99 (1.52-2.60)
o
=
o 0.10— RR = 1.71(1.44-2.04)
0.05 —
RR = 1.00
0.0 —

Months

Adapted from Malmberg K et al. Circulation 2000;102:1014-1019



BARI: Diabetes Results in Less Favourable
Outcome After Angioplasty Than No
Diabetes

5-year mortality (%)
T = N N w W
(=) (7] (=] (5 o "

6
1

No diabetes Diabetes
B CABG mPTCA

(=]

Adapted from BARI Investigators. N Engl J Med 1996:335:217-225



NHANES: Smaller Changes in CAD Mortality
Rates in Patients with Diabetes than No
Diabetes Over Time

% change in mortality
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10 -

R
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*p<0.001 vs. baseline

Diabetes

1 Men
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No diabetes

Adapted from Gu K et al. JAMA;281:1291-1297



Section 8

The Metabolic Syndrome



The Metabolic Syndrome and
Associated CVD Risk Factors

Insulin
Resistance

Hypertension

Abdominal obesity
Hyperinsulinaemia

Diabetes

Hypercoagulability

Dyslipidaemia
e high TGs

e small dense LDL
e low HDL-C

Atherosclerosis

Endothelial
Dysfunction



NCEP ATP III: The Metabolic Syndrome

Diagnosis is established when >3 of these risk factors are present

Risk Factor Defining Level

Abdominal obesity
(Waist circumference)

Men >102 cm (>40 in)
Women >88 cm (>35 in)
TG >150 mg/dL (1.7 mmol/L)
HDL-C
Men <40 mg/dL (1.0 mmol/L)
Women <50 mg/dL (1.3 mmol/L)
Blood pressure >130/>85 mm Hg
Fasting glucose >110 mg/dL (6.0 mmol/L)

National Cholesterol Education Program, Adult Treatment Panel III, 2001. JAMA 2001:285;2486-2497



WHO: The Metabolic Syndrome

A working definition is glucose intolerance, IGT
or diabetes mellitus and/or insulin resistance
together with two or more of the following:

e Impaired glucose regulation or diabetes
e Insulin resistance
e Raised arterial pressure >160/90 mmHg

e Raised plasma triglycerides (>1.7 mmol/L, 150 mg/dL)
and/or low HDL-C (men <0.9 mmol/L, 35 mg/dl;
women <1.0 mmol/L, 39 mg/dL)

e Central obesity

e Microalbuminuria (UAER <20 pug/min or albumin:
creatinine ratio >20 mg/qg)

Alberti KGMM, Zimmet PZ for the WHO. Diabet Med 1998:15;539-553



AIR: LDL Particle Size is Related to
the Metabolic Syndrome

”y - — p<0.001 |

N
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25

= Metabolic Syndrome (n=62)
* No Metabolic syndrome but 1 or more risk factors (n=252)

2 No risk factors (n=77)

Adapted from Hulthe J et al. Arterioscler Thromb Vasc Biol 2000;20:2140-2147



PARIS: CHD Mortality Increases with
Increased Impaired Glucose Tolerance
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mg/dL diabetes
Newly
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Adapted from Eschwege E et al. Horm Metab Res 1995;17(Suppl):41-46



Section 9

Outcome Trials in Diabetes



Trials with Fibrates in Patients with

Diabetes
Study Effect p-value Comment
Helsinki 75%0 B ns Primary prevention;
Heart Study e post-hoc subgroup analysis
(gemfibrozil)
SENDCAP 659% 0.01 Specifically conducted in
S Type 2 diabetes; post-hoc

bezafibrate) | events
( ) analysis for IHD

VA-HIT 249%0 n 0.05 Secondary intervention;
(gemfibrozil) | events pre-planned subgroup
analysis
DAIS 40-42% 0.02 | Specifically conducted in
(fenofibrate) |focal angio Ty_pe 2 diabetes; mixed
changes primary and secondary

intervention; angio study

Frick MH et al. N Engl J Med 1987;317:1237-1245, Koskinen P et al. Diabetes Care 1992;15:820-825,
Elkeles RS, Diamond JR, Poulter C et al. Diabetes Care 1998;21(4):641-648, Rubins HB et al. N Engl
J Med 1999;341:410-418, DAIS Investigators. Lancet 2001;357:905-910




Statins Reduce CHD Risk in Patients
with Diabetes

Study % LDL-C % CHD risk % CHD risk
lowering reduction reduction
(overall) (diabetes)
Primary prevention
AFCAPS/TexCAPS! (lovastatin; n=239) 25 37 (p<0.001) 43
Secondary prevention
CARE? (pravastatin; n=586) 28 23 (p<0.001) 25 (p=0.05)
4S3 (simvastatin; n=202) 36 32 (p<0.001) 55 (p=0.002)
LIPID# (pravastatin; n=782) 25 25 19

* value for overall group




Major Coronary Events (%)

4S/CARE: LDL Lowering in Patients
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Adapted from Kreisberg RA. Am J Cardiol 1998;82:67U-73U



Proportion without major CHD event

4S: CHD Event Reduction in Patients
with Diabetes
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Adapted from Pyodrala K et al. Diabetes Care 1997;20:614-620



WOSCOPS: Statin Treatment
Protects Against Development of

Diabetes
Total Patients %o risk p-value
number of | developing reduction
patients diabetes
5974 139 30 0.042

Adapted from Freeman DJ et al. Circulation 2001;103:357-362



