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Sydenham (1624-168

A man IS as old as his arteries
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Is a child as old as his arteries?
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Atherosclerosis Timeline

Foam Fatty Intermediate Fibrous Complicate
Cells Streak Lesion Atheroma Pplague Lesion/Rupture
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Endothelial Dysfunction
From first decade From third decade From fourth decade
Smooth muscle] Thrombosis,
and collagen hematoma

Growth mainly by lipid accumulation
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CHYLOMICRONS, VLDL,IDL, LDL, HDL
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Metabolism of chylomicrons, VLDL, 1D and LD

Chylomicron
Apo TG
EBas
1 pu

Lipoprotain
lipass

&

O—— Chylomicron

TGS
TG
ng\/' .
¥

Mon-receptor
mediated
uptake

remmnant

Lipoprotain
lipase

1 LDL receptor-related protein
wr LD recaeptor

W SR-Al receptor




~ 1000 g

pen bale

LIVER

~ 500 g ~B00 mg

‘ from bile rmade mn
hwver

S50%6 of infTue

ORI MUaSAS




90999 HY NN
Glucose Acetate
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HMG-CoA
@4— HMG-CoX reductase

Mevalonate t

! HMG-CoA reductase
/-Dehydro-cholesterol jnhibitor
@ (“statins”)

Cholesterol



Synthesis of Cholesterol
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@ Familial Hypercholesterolemia- FH
@ Familial Defective Apo B 100
@ Familial Combined Hyperlipidemia- FCHL

@ Hyperbeta Lipoproteinemia

(a) elevation

I'Dysbetalipoproteinemia
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Familial Hypercholesterole
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Familial Hypercholesterolem
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Familial Hypercholesterole
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Niacin Raises HDL-C and Decreases LDL-C, TG, and
Lp(a) in a Dose-Dependent Manner
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40

LDL

Change From Baseline, %

0 500 1.000 1.500 2.000
Concentration (mg)

» Lipid effects
= Most potent agent for tHDL: 20%+; nonlinear
= Favorable effects on LDL-particle density
= |LDL(linear), TG, and Lp(a)
» Tolerability with concomitant statin therapy
* Nochangein rate of liver adverse effects or myositis vs statin monotherapy




@ Over Weight - Obesity

@ Hypothyroidism
@ Diabetes Mellitus

@ Nephrotic syndrome and Renal failure

rage diseases: Glycogen, Tay-Zachs,



@ Congenital Biliary Atresia and othe
causus of cholestasis

@ Hepatitis

@ Anorexia Nervosa

@ Systemec Lupus Erythematosus - SLE
«cessive Alcohol Intake
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@ Oral Contraceptives

@ Other Drugs: 13-cis-retinoic acid,
Thiazide diuretics, HIV protease

inhibitors, Immunosuppressants,
Steroids and some beta blockers.
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Atherosclerosis
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Atherosclerosis
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CHD 10 Years Ris
According to Framingham

9y avinn CHD -2 mpby sonin 199r0;
YPNNN PPNV DVDIVVLDN DINNN
AYDITIN 2994 1949 Nava HNNY NY PPN
LN




CHD 10 Years Risk
According to Framingham S

(1991) ©1X391999 HINN 295 ONINNONN S
MYNY H9191 119201 YW NO9YN PADN
MPOY 119°01) HHYWHV 20 NONNA
IN ADN 99V DVIND ,UVIVP NININA
VY DY NNV (1905 NYNNPN NINA
0V



CHD 10 Years Ri
According to Framingham

D593) 912Y 07993 TP MDY D%
DOVNYNN DYV PN .02V 9Ia)

192501 NIIYNY
993 v/
D13 Y9190 909990 9 vV
HDL 99v09%5 v
D1 NNy vV
IO PYIYY




HDL-CHOLESTEROL
AND CHD RISK
(Men in Framingham, MA)

Morbidity risk ratio
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Atherosclerosis Timeline

Foam Fatty Intermediate FibrousComplicated:

Cells Streak Lesion Atheroma plaque Lesion/Rupture
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Endothelial Dysfunction

From first decade From third decade From fourth decade

Smooth muscld Thrombosis,
and collagen hematoma

Growth mainly by lipid accumulation
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Mechanisms of Be

Statins
LDL-C reduction Statins
Reduction of /
VLDL-C remnants,
IDL-C, LDL-C

Restore endothelial
function

Anti-inflammatory effects
Maintain SMC function
Decreased thrombosis
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Death Rates™ for Heart Disease by Gender, Race, and Ethnicity, U.5,, 19852003
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Statin treatment in children
familial hypercholesterolemia:
the younger the better

Rodenburg J, Vissers MN, Wiegman A,
Van Trotsenburg AS, Van der GraafA, De Groot E,
Wijburg FA, Kastelein JJP, Hutten BA

Circulation 2007: 116:664-8




Efficacy and safety of statin
in children with familial hypercholes
a randomized, controlled trial
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Efficacy and safety of statin
in children with familial hyperchol
a randomized, controlled trial
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Efficacy and safety of sta
in children with familial hyperchol
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Efficacy and safety of statin
in children with familial hypercholes
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100+ ® Overweight/obese & dyslipidemia

O Overweight/obese & no dyslipidemia
0.90- ® Normal weight & dyslipidemia
| @ Normal weight & no dyslipidemia
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Mean LDL-cholesterol (mg/dl)

Source: Expart Ray Cardiovasc Thar & 2008 Expart Reviews Lid
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Medscapes
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Risk Reduction in Placebo-Controlled
Statin Trials
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Evolution of Cholesterol Guidelines

ATP-l (1988) ATP-Il (1993) ATP-III (2001)
Dlet, low-gdose
Low to moderate dose High-dose statin,
non-statin
P —— statin monotherapy combination therapy

Increasing aggressiveness of LDL
cholesterol-lowering therapy
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YLDL &~

Acquisition of
surface components

Unesterified
chnlegternl

Liver
kM @ Esterification

by LCAT

Direct hepati
H;}rLezpt:kp: * Transfer of cholesteryl

esters to YLDL by CETP

Pathyays of HDL metabolism The liver and intestines synthesize small
nascent HOL particles. This is followed by the procurement of surface
carmponents (phospholipids, cholesteral, and apolipoproteins) derived from the
lipolysis of chylomicrons and YWLDL particles. Mature HDL particles acguire free
cholesteral from tissue sites; this cholesterol is esterified by the plasma
enzyme lecithin:cholesterol acyl transferase (LCAT), which is activated
primarily by apolipoprotein A-I. Lipid transfer proteins, such as cholesteryl
ester transfer protein (CETF), facilitate movement of these cholestery! esters
to apolipoprotein B-containing lipoproteins (WLDL, 1DL, and LDL).



O Pravastatin (h=104) [JPlace
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BULB |ICA Mean carotid
p=0.3 p=0.2 p=0.019
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Medscape® www.medscape.com
Factors Affecting Atherosclerosis Progression

Intimal-medial thickness (IMT) is a measure of
atherosclerosis progression

IMT is correlated with insulin levels in patients with and
without diabetes

IMT Is significantly correlated with blood pressure, 2-hour
OGTT glucose levels, triglycerides, and total-to-HDL
cholesterol ratio

OGTT = onal glucose iolerance test
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0 Non-HDL-C = cholesterol content of all atherogenic LP particles

(non-HDL-C = total cholesterol — HDL-C) IDL ViLPL
Antiatherogenic LP(a) A
LP particles LDL e S

HDL

Atherogenic =

LP particles

(8]

ApoB concentration = number of all atherogenic LP particles

Source: Clin Lipidol @ 2011 Future Medicine Ltd



Evolution of Therapy for hetFH

1970s

1980s

1990s

» Resins

» Fibrates

= Nicotinic acid

» lleal-bypass
surgery

» Statins
= Lowvastatin
- Simwvastatin
- Pravastatin
LDL apheresis

» Synthetic statins
= Fluvastatin
- Atorvastatin
- Retroviral
gene therapy







