l
Ay i) Bamantl g aal) g 4y 92!
2913 AlA 5 gisall 33y
I Ghady) Blad 4y g pasdl) =

Cholesterol =

Al elial g.«.ub.ui S o

steroid Iy sterol ) cilS al daydh & o
Triglycerides (TG) =

glycerol 5 daws (a gan A (o (4S5 o

A5 ) ((ATP) e 5,38 53 1S ja algy ¢ 3985l (i 3N G Al o
‘T\ﬁﬁuY‘ cﬂyﬁuﬂ‘g "A'Aﬂ\ uam.“ SJ.\ﬂ‘
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4[ LIPIDS IN BLOOD ]—

[ TOTAL CHOLESTEROL ( TRIGLYCERIDES (TG) ’
GOOD CHOLESTEROL BAD CHOLESTEROL
HDL 1 and HDL 2 LDL, VLDL (TG), Lp(a)

A g al) aesal
Lipoproteins

cholesterol ) L8 Loy awal) J855 Lol & cliyja (A =
lipoprotein classes =
4 glialll LAY DA 3841 2l (e sl 336 chylomicrons =
very low density lipoproteins (VLDL) *
intermediate density lipoproteins (IDL) -
low density lipoproteins (LDL) -
high density lipoproteins (HDL) *
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Lipoprotein ) i

Al
I Lipoprotein
_ Lipids or Fats
Size <RBC (Hydrophobic)
Phospholipids Apoproteins A, B,
Free Cholesterol C,E (a)
(Hydrophilic)
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Lipoprotein | Density Diameter Protein % | Phosphol | Triacylglycerol
class (g/mL) (nm) of dry wt |ipid % % of dry wt
HDL 1.063-1.21 5-15 33 29 8

LDL 1.019-1.063 | 18-28 25 21 4

IDL 1.006-1.019 25-50 18 22 31

VLDL 0.95-1.006 |30-80 10 18 50

chylomicrons | <0.95 100 - 500 1-2 7 84

Ody) de |ipoproteins &) gaibad g cuS )3

most proteins have densities of about 1.3 - 1.4 g/mL and lipid aggregates usually]
have densities of about 0.8 g/mL

lipoprotein ) <l s il

‘ Composition | Density ‘ Size

Chylomicrons | TG >>C, CE Low Large
VLDL TG > CE
IDL CE>TG
LDL CE>>TG

HDL CE>TG High Small

3/16/2014
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Chylom icrons
) ) aagdl e e AN anal) Jans
SR PR ENA]

Chylomicron remnants

A% Chylomicron ) ¢ gt
LAY A lipoprotein lipases

) ) g ntiead g0 Jan g AL gAY

VLDL

Jand (A g Landd) () 5kl ) (b piuas
Cua aadll guaill ) triglycerides
LDL sIDL A Jsaii

LDL

o Jaosied o<l Jua g3 (8 mad) J g piead 511
O o agilig (diinall) Adaiaall gueadl)
ol J il o<l Jua gy (AL g iladl)
(Rasanll) cia ol

HDL

aag) g Om e () i 5S1)
Dol cra Jgieal 5811 Jany S LA
30 ) el

Chylamicron

Cross-section of
atherosclerotic

plaque

|/ Blood
vessel '

l B0
Biosynthesis Triglycerides
[

Proteins —»—»| VLOL |
Cholesterol

(storage)

Adipose
tissue

Peripheral
tissues

Cholesterol

Cell
membranes

Steroids

(@ Elsevier. Brenner: Pharmacoloay 2 - www.studentconsult.com

ApoAlandA Il for HDL

[ Lipoproteins

Apoprotein boat

Apo B100+C+E for VLDL, IDL

Apo B100 for LDL
Apo B100+Apo(a) for Lp(a)

10
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‘L\:\AAM ‘u'a'é-.\s\ c“_ﬂu.d\ cé,gl\

Lp(a)

B 100+ (a)

11

EADLY

D
5)

The Good and Bad

Total Cholesterol <200
‘Good’ Cholesterols

o HDL 1, HDL 2, HDL 3 > 50
‘Bad’ Cholesterols (Non HDLc) < 150
= | DLc, IDLC <100
= VLDLc, VLDLr < 30
= Lp(a), small LDL < 20

HDL 1 and HDL 2 are protective

12
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Lp(a) or Little'a’
LDL ) 44y 4pds =
Apo B + additional Apo ‘a’ attached by S=S
bond
i.‘.'ua Cdda =
UJS.'LAJ&J.\.\SJ.Eau\JJ%&\AY sshl) il
% e ¥ <
S AN AGLED Qi (s phrandlal) pea (udlin
Jiad) Jaaedl g Cpandlel) plikaal aa Jalais Al

Nicotinic acid, ? Bezafibrate, Estrogens | =

13

All are the terrorists !!

Apolipoprotein B

Measurements Non-HDL-C
O O Ol
VLDL  VLDLR SDL
N\ J

T
TG-rich lipoproteins Highly atherogenic

14
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=

(SDL ) il jsuall [ DL U 5amanll Al ga Jadl

= iy 4lle Bapandl 34l ga 408 93 SDL )

Ba st Ag >

ddle o) Adlal) e LI N 33y >

Qslall LAY & 3 »

LDL - Jsiia olad 48tY) (ally »

dile ol Liad) proteoglycan-~ BLiY) 45 >
Lile ol cliadall [ Lasiual) claarall dagth e 1 >

Normal Lipid Profile

= Total Cholesterol <200
= TG ‘Ugly’ Lipid < 150
= ‘Bad’ Cholesterols LDL < 100
= HDL ‘Good’ cholesterol > 50
= VLDLisUgly TG +5 < 30
= Lp(a) ‘Deadly’ cholesterol <20

16
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Lipid Calculations

Friedewald Equation

« LDL = TC - (TG/5 + HDL)

I
A. Total Cholesterol 200
HDL Cholesterol 50
LDL Cholesterol (TC -(HDL+VLDL)) 120
VLDL Cholesterol (1/5 of TG) 30
B. Triglycerides 150
I Calculation of LDL Cholesterol

Example: LDL = 235 - (160/5 + 35)

LDL = 235 - (32 + 35)
LDL = 235 - 67
LDL = 168
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6 S 4 padl) audl) £1S ) lsud

Diabéte Médicaments:
Hypothyroidie o CEstrogenes
Néphropathies o androgénes

I. hépatique o Corticoides
Cholestase = B bloquants
Grossesse = Diurétiques
Cushing @ Immunosupresseurs
Alcool o antirétrovirus

Autres:VIH, Myélome... o Rétinoides

=

How to interpret Lipid Profile Report?

A. Total Cholesterol 200
HDL Cholesterol (Soldiers) - Good 50
Non HDL Cholesterol (Culprits) 150

LDL Cholesterol — Bad fellows 100
Lipoprotein(a) — Deadly fellows 20
VLDL Cholesterol (1/5 of TG)- Ugly 30
B. Triglycerides 150

Normal Lipid Profile

20

10



Hyperlipidemia
Hyperlipoproteinemia

i g g galll g aesd) 3S) 5 BIG5
Hypercholesterolemia all Jg_fiudsS b 2

IS Al Gl gal g Al b Bauas o
Hypertriglyceridemia 451 a gaddl <l da 2

el Sl Gl o

B G2l )y samas lal gkl o

21

Interpret this Lipid Profile Report

A. Total Cholesterol 240
HDL Cholesterol (Soldiers) - Good 50
Non HDL Cholesterol (Culprits) a0
LDL Cholesterol — Bad fellows
Lipoprotein(a) — Deadly fellows 20
VLDL Cholesterol (1/5 of TG)- Ugly 30

B. Triglycerides 150
Hyper cholesterolimia 1LDL, HDL, TG, Lp(a) - N

22
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=

Interpret this Lipid Profile Report

A. Total Cholesterol 200
HDL Cholesterol (Soldiers) - Good g
Non HDL Cholesterol (Culprits) 150
LDL Cholesterol — Bad fellows 70
Lipoprotein(a) — Deadly fellows 20
VLDL Cholesterol (1/5 of TG)- Ugly

B. Triglycerides
Hyper triglyceridemia 1 TG, HDL, LDL, Lp(a)~=

23

=

Interpret this Lipid Profile

Report
A. Total Cholesterol 160
HDL Cholesterol (Soldiers) - Good @
Non HDL Cholesterol (Culprits)
LDL Cholesterol — Bad fellows 85
Lipoprotein(a) — Deadly fellows 20

VLDL Cholesterol (1/5 of TG)- Ugly 30

B. Triglycerides 150
Low HDL : ¥ HDL, LDL, TG, Lp(a) - N

24

12



Interpret this Lipid Profile Report

l
A. Total Cholesterol 200
HDL Cholesterol (Soldiers) - Good 45
Non HDL Cholesterol (Culprits) 155
LDL Cholesterol — Bad fellows
Lipoprotein(a) — Deadly fellows
VLDL Cholesterol (1/5 of TG)- Ugly 30
B. Triglycerides 150
High Lipoprotein(a) : 1 Lp(a), HDL, LDL, TG - N
I Interpret this Lipid Profile Report

A. Total Cholesterol 200
HDL Cholesterol (Soldiers) - Good
Non HDL Cholesterol (Culprits)
LDL Cholesterol — Bad fellows 95
Lipoprotein(a) — Deadly fellows 20
VLDL Cholesterol (1/5 of TG)- Ugly

B. Triglycerides
High Lipoprotein : | HDL, t TG, LDL, Lp(a)- N

26
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Interpret this Lipid Profile Report

l
A. Total Cholesterol 260
HDL Cholesterol (Soldiers) - Good 50
Non HDL Cholesterol (Culprits) 210
LDL Cholesterol — Bad fellows 120
Lipoprotein(a) — Deadly fellows 40
VLDL Cholesterol (1/5 of TG)- Ug| 50
B. Triglycerides 250
Combined Dyslipidemia : 1 TC1LDLTTG 1Lp(a)
I oAl gy
= Low HDL + High LDL +
= | P(a) excess > 30 mg% +
» LP(a) excess >30 mg% + LDL high  ++

LP(a) excess > 30 mg% + low HDL +++

LP(a) excess > 30 mg% + Incr. tHCy ~ ++++
LP(a) excess + Incr. tHCy + low HDL ~ +++++
Circulating lipids are one aspects

Tissue lipid content is more important

28
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Hyperlipoproteinemia giais bl

Aalnyg Al 9 Jalge =
Gosl) (a LP ) Al (al) o Jpsial) 3aly5 =
Jalsall =

LP ) cdliia) & las g JI o

“f-\la:d\ 2 el 334 o

G2 U o

LP I quad of J8d 8 Qi sl ) a3 4900 Jlaaia) o

29

(CHD) 4aLdsy) i) () yal

daeliaall Jgall (B 5 S i sl i 1 sl A m
il ALY ladl) Jalge w

Pl il gL ) o

Al a8 o

Ja/ &t >SHDL =

uiall ALY L aal) Jalge =
éﬂﬁ‘&\.’l@i‘n

e > Ailgee > siaie Jsida,e CHD 5« CHD - dslie dusd o

00 < 5lyall ¢ $0 < Jal); adiiall jaall o

30
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Hyperlipidemia

Types of hyperlipidemias

lla 11b 11 v \Y

Lipids

Lipoproteins
Chylomicrons T
VLDL N-t

Cholesterol @ N-0 N-1 N-
Triglycerides <L N 1 -

N N N N T
N-J T N-f ) )

LDL 3 T T i} N-1 1

N =normal, f=increase; [ decrease; ==slightincrease; dslight decrease

3/16/2014
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ol b acadl £ o a3 Jal g2l

anll

sandl cpa A 00 < B jal) ¢ el G dd €0 < Jall o

CAD J dlie dab
Cdant)

gigﬁjflAQ~\\i~ <&9J&$M\gmj

o * a0 @ HDL
s 8L 0p ¥ < Ny

éJS.u K
Al 581 Cp lall) ()88 \ AS a0
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External
elastic
lamina

I Al i) Bauaal)
Lapant) cla ol A 65 s (Al i calaali 3 gl m
il gl & JgY) and) Al () YY) w
Oml pdd) jaa Ao cholesteryl esters g sy G =
HDL- 4kidiag LDL Y 4de ad pn coulily sauanll Glall) =
A disease of the intima
A disease of the intima
A disease of the intima
Endothelium L Intima
Internal
elastic
lamina
—Media

0O _ 0O - Adventitia

3/16/2014
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Major Clinical Manifestations

of Atherothrombosis
Ischemic 2 Transient
stroke ‘ ischemic attack
Myocardial Angina:
infarction Lol

<—— Peripheral arterial
disease:

* Intermittent claudication
* Rest Pain

* Gangrene

* Necrosis

lipoprotein ) S 5 siuanl il

@ (Atlad Lavall ) Jaally ((Lnlsl Alaal) pliial ) SN o b dmard) () oY)
dgeliall Jsalf

() S N g 8 phad) 5 Al Jal gl ) & aeidl) Gl pladal g (Al ) Jaudal) g LS )
gl A s sall Jlaxica)

Bkl g Adaws gial) ¢yl pll AsUagl) URA (A diuanl)

tdal e Bas Basand) (< cullaly

NOs PGl, - glikual & ci jladly (381 sia Lilkad) Ail g (B 5 gou -
s Slaay guall) -

LDL b dsitagd) USIAY Jals ) -

Cilalld) ol gy L DL U Al o -

eyl caadi la B jalgd g8 ) LA cladll) st -

Basand) da gl JCS -

da gll) (5345 -
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B. Atheroscleratic arterial wall

Progression of CHD

A. Normal arterial wall Tunka

adventitia

Tunica media
(smoath muscle)

Endothedium

Collagen and
elastic fibers
form a matrix

Damage to
endothelium and
invasion of
macrophages

Macrophage
/

Smooth muscle
migration

Cholesterol
accumulates
around
macrophage and
muscle cells

aroundthe — T
cholesterol,
macrophages
and muscle
cells
ier_Brenner: Pl | 2e - www. I} s
I Atherosclerosis Timeline
Phase I: Initiation
Unstable

LDL-C plays a major role
in initiating the
development of
atherosclerotic plaque.

Phase II: Progression
Disease progression results
in the remodeling of the
vascular wall so that the
size of the lumen does

not change significantly.

Stable

Phase Ill: Complication
Extensive lipid accumulation
and a greater inflammatory
component can pose the
threat of plaque rupture.

3/16/2014
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poadl) Gl jlaa) dallaa (b AN dsaMal) Al iy gL g
g gadll

“4 -

a sl Qi gl maal o)) Lgd (S Al g AN dpaua e pLG)
Sashll saal) o 4y ganl)

sl Jy e oSl la8a (yaldi) =

Jale 4 HDL cholesterol wall Jg il <l 3305 Ao Jarl)
g,ﬁ\‘” gA‘A

40
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Lewdll) & LDL-CHO ) (el Jasiodi dy581 32 =
Aallaall B Gy gan) Jadd Leudll) & aceall LBlAY) 450y joiad
pile ol) Asal) 3 ) gladl) Jal g gramaal dry g dpeall 488 ia Jariud g
pal) Jy il S ks B 4y 900w
3-hydroxy-3- methyglutaryl Co A (HMG-CoA) =
reductase inhibitor
Bile acid-binding resin =
Ezetimibe o
HDL-C Ul 4ad) i g adi jall TG U AZ8AN 4,90Y) =
Fibric acid derivatives o
niacin o
piipal) TG U Azdlald) 454Y) =
Fish oil (Omega 3)
I Therapeultic Lifestyle Changes - TLC

Nutrient Recommended Intake
=  Saturated fat < 7% of calories
= PUFAfat Up to 10% of calories
=  MUFAfat Up to 20% of calories
= Total fat 25-35% of calories
=  Carbohydrate 50-60% of calories
= Fiber 20-30 grams per day
= Protein Approx. 15% of calories
= Cholesterol Less than 200 mg/day

| DIETARY THERAPY |

42
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Dyslipidémies
Cholestérol et Triglycérides

-- TG ﬁ = @poids +@ alcool

. CHOLﬁ :@ gras saturées

1= Ne pas déconseiller I’alcool

Dyslipidémies
CHOL-HDL abaissé: que faire ?

Cesser le tabagisme

Faire de I’exercice

Huiles mono-insaturées
(olive, canola)

3/16/2014
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Dyslipidémies
Antioxydants / vitamines

= Origine alimentaire
v'Encourager +++

= Suppléments inutiles
v'Interférence avec les statines

Dyslipidémies
«trans » £.9i (e daall (i gand) J ol aday

Ces gras résultent de
I’hydrogénation
incompléte des acides
gras mono ou poly-
insaturés vers leurs
formes saturées.

Ce processus
«intermédiare »
transforme les gras cis
en gras trans, :
athérogéniques et pires -

pour le CHOL-LDL que -y =
les gras saturés!

3/16/2014
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Dyslipidémies

I Acides gras poly-insaturés Omeéga-3

Sources
v Poissons gras
» Source d’'DHA et de EPA
e 22 et 20 carbones
« Efficaces en soi (UTG et mort.)

v Végétaux : lin, canola, noix, algues...

* Source d’ALA
» 18 carbones
« Elongation partielle in vivo en DHA et EPA
» Efficaces apres conversion

Strategy for Controlling Hyperlipidemia

STATINS
Diet Biosynthesis

\ HMG CoA reductase
Ezetimibe

Serum Cholesterol

Cellular Cholesterol

Conversion to

Bile Acids hormones within
l Re-absorption gf"gsrgi,ﬁ‘;rfge
Intestine . .
Lipoprotein
BILE ACID catabolism
SEQUESTRANTS EIBRATES
Feces -

48

3/16/2014
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Statins

eum uli.“ ;\.JJA;\J‘

Statins

HMG-CoA (3-hydroxy-3-methylglutaryl-coenzyme A) reductase
inhibitors.

mevalonic acid ) HMG-CoA I Jga3 jaad jUS g ) &)
Simvastatin + pravastatin + atorvastatin
$ASWCHO ) glilual (e el

LDL ) &iuai 1 + CHOS cdiivne glikual 8 1

il o) g Al el o dla) il cilad 3 Sae i

3/16/2014
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cladia

2 NADFH
+2H* 2 NADFPt

CHa o5

OH

H M G -COA Aoetyl-CoALb HON COOH LL a \CCOOH L—Chclestenol

o) HMG-CoA
ol reductase

reductase Joemen Mieraine 3

HMG-CoA
* Many steps

Pravastatin
Low-Density Lipoprotein
(LDL) Cholesterol High-Density Lipoprotein (HDL) Total Triglyceride
Therapy Concentration Cholesterol Concentration Concentration Other Effects
HMG-CoA 120-50% 110% 110-40% Increase in
reductase hepatic LDL
inhibitors receptors.

L5 o g

s lie ) (2 cilay ) SLE ) ¢ 528 Glgil) (B a g sl ¢l (ara

(s Dl (i gl bz o7 ) 5

Statins ) s 4

T

L recepto ' poB

E receptor) ApoE

thesis dus  ApoB
; \ p

wnwliwmi wviL o

4ast) 4180 B YEN BT
3 G gy ) sl | Y
LA 813 g e S0 | Y
LDLY el o adaii ¥
G1osd) e HDL ) & Jgiud oSl a4 ¢

52
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Statins

Loa o8 gSa A1) lif jal)

laly pl) 3ok (e M55 Latie ya JSy (el -

AV 2 gl B S Lpay A () day (gl aeadll) 28N 3B (e paldiod -

Adble Ll ga dauth 4 Simvastatin

Ly ) Y Lari

Al el gl el (e G cpll) pudajal) die ARl Alcanl) pliiay Ay o) A8 6N m
9 alalf A8l Aliael) Ll M..U(JQLG&,UJJJJA;LA@A cJMéL&)‘éjh’ﬁM

Al

S5 U ey a5 53 sl i byl i paY Apial) A8l m
Ol ) ety LLad (5 AT ha Jal e ¢ gSlay () e duald g Lawdll 2 CHO

el Jgutiud oSl e85 ) e i Laudll CHO Atorvastatin J) gadsy =
(homozygous ) J¥¥ Guilaiall Cigay) 553 i)

A8 idal) Ay gl jall e il
\}L’Sﬁ\ Gladle egM'AA Jaad ps (gl &L_)&'A“- ‘a\ﬂ ‘&\M >

) ey i) L3 >
MRl Bde @l a9 Al G 0pY,0 — ¢ 0 e duald

sl e 0p ¢ f — oY die e Pls) »
ehandl Ay (e B el ¥ >

s oUadY sl (aldl) oSy

Al (B ) galy (pulaall i pall Mo jiag statins ) Jledial >
Juadll SaY) i) Jlaaiad >

fibrates 3! ga L3 statins ) & dd »

statin 3 Jeaiv) by Adaal) aandl) ulbayy >

54
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=

(Statins) HMG CoA Reductase <

Statin Dose Range
Lovastatin 20-80 mg
Pravastatin 20-40 mg
Fluvastatin 20-80 mg
Simvastatin 20-80 mg
Atorvastatin 10-80 mg
Rosuvastatin 5-20 mg
Cerivastatin 0.4-0.8 mg

55

Statins U 4 g1 Sl 8l 481 al) (ailadl)

Bioavail. Dosage Protein  Metabolites

(mg) Binding
Atorvastatin ~14% 10-80 >98% Active
Cerivastatin ~60% 0.2-0.3 >99% Active
Fluvastatin ~24% 10-80 98% Active
Lovastatin ~5% 10-80 >95%
Pravastatin ~17% 10-40 ~50%
Simvastatin ~5% 10-80 ~95%

56
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Statins

Bac | gl dilaa gSla LAl e pitaty
A0 s Adl o) Cppuaa
aiaall gaatlly e gl gyl |
BYECAL NS PR L
Laan cla oll) cilfia
gl gualy dlaal) guudl) B Baaad) Lo i) 30 5w
Croml) Plad) adlite
Ao Uiall Jayiie
LSAY dled g plkual & 3345 (OSteoclast) aliall Lagl) LYAY & gam
(osteoblasts) alall 4L

Time course of Statin effects

Vulnerable
plaques
stabilized

LDL-C Inflammation
lowered* reduced

Ischemic
episodes
reduced

Endothelial
function
restored

Cardiac events
reduced*

/[O
\ O

Days Years

* Time course established

58
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I Fibric Acid ) «\&ida
Drug Dose
Clofibrate 1000 mg BID
Bezafibrate 200 mg BID
Gemfibrozil 600 mg BID
Fenofibrate 200 mg OD
Fenofibrate micronized 160 mg OD

Fibric Acid - cidida

l

dalgd) ) pilal) w
VLDL glibual | 9 &« — Y+ TG | =
% Y+ -Y+ HDLC 1 =
(1 TG) LDL 1 ¢(2b TG) LDL | =
(Sasanll Bhaa) JBl) SDL I ciliya 1 s
Lo pall e il -
Al il g (B il (s () ) (il canad B s
Jlaric) Cildlan =
L gloka )yl /5 shd 4508 5 4y 18 L) gl

60
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Fibrates
daudl) (2 gand) Baws) Aphy-
b SO g Apandll gl & L jlaia (e Bad) dadll G gaad) e
ddaladial) CDLal)

poadd) i dala) (e w3 Ml lipoprotein lipase ) 4allad (e 33 5-
VLDL Jl «liyjas chylomicrons,s!!
20 B LDL ) b (s 31335 280 2 VLDL I gl |-

JeSstall Jaadll a G-
el Galal) il B lgaly) bady-

fenofibrate clofibrate gemfibrozil ciprofibrate

Fenofibrate
Lty 4
lipoprotein lipase 4w ¢ 433
28 b Faidl) (ia gasl) g likaual (ya il o
HMG co-enzyme A reductase ) 4l lady o
LCAT I ddad (e &30

Apo A ll 1y Apo Al L) (e & e
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Aot yall e il
SIS L9l (baall (ol sall die e Sadl
Lrarin sl gaa Ay cila A0S ) pucd
Axina dpadar () el
Ol gasl) A & ) Jlanidd aiay

Ag g ) SN Laa)
(CHO 5 TG 1) Aalidall 4y gadl) amdl) il jhaial
dnant) alaailly Lladd el 35 ghadld) g (addiad) HDL I (553 (o sal)
(Y bad g oSl slally ¢ gabaadl LIS )
2 A8 e ) A gl anadl) ol plaa Baliaal) Ay ga¥) o By () ga gliall sl
(Aasadl agadll LA 5 AT 4y g

ag 5 iual) (a gantl dday) ) culaisl )
AN sl gl g Lpabaial 356 play <):. ) Juad) B Ay gl jiual) (a gaad) paa
Al g
Ll jha agaa ) ASI CHO A1 ool 1 9 (A&l CHO ) pabaial |
Lol LAY Je | DL ) et & 1

pll 5o LDL ) dljas b ¢

Lewdlill 3 LDL CHO ) 3858 |

(L 2 TG AY)
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=

4y gl jhuall (i gandl dday) Sl clats) )

Jaadl) sua g Alladl) Alaiea w
Cl ) g9 oS (i Qi =

£ A LS e g JS g 4y gl jhuall (sia gand) Jay 5 i)y
4 gl 0l (a gaall a4y gral) 394l pidi ©
Jiead 9811 (a Ay g) i a gan g likaal 28N i o

Jnied 80 o oSl ApaS o Juanyd [ DL ) @i 330 (e 3 1w
Al ) el g il g8 (a ST AgaS — adll (B L DL-CI cilygicua | =
TG Iy HDL-C ) <y giua o ciaia ba s =

L9 A8y Jaad o a8l e GalddY) die e LA )

65

L g jinall (s ganll Aag ) cilai ) il A0

JJ
/ / T Cholesterol 7-a hydroxylase

Gall Bladder 7 Conversion of cholesterol to BA
1 BA Secretion

5 &

Liver
RE rotierof | LDL Receptors
ﬁ';e 30|£ T VDL and LDL removal

(Net Effect-  LDL-C )

66

Terminal lleum

T BA Excretion
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(BAR) dusl_ball (i gaall dday) 1) el )

di 1) ) ity
%Y. —VelDLc| -
% °—YHDLC} -
TGt ol csay o
4o sal) il i)
LS [ lsa) [ aizat gle 38
s A gl palalal |
Jlari) aliaa
betalipoproteinemia 3s3& .
¢ 9 A dadl .
(Ve trr <)TGT

67

L) jiaall (i gaall dday) ) cilaai

Drug Dose Range
Cholestyramine 4-16 g
Colestipol 5-20¢g
Colesevelam 2.6-3.89

68
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Colestyramin colestipol
3,0 gl Aaga byl

Ay ) S Lari)

heterozygous familiar hypercholesterolemia
LS i Gl gad) S 1) i pe LS
hypercholesterolemia

Jlarind) Mldaa i) ¢ oS Ladis

s aman) qaluailly 483 Lgd (ul e laniaal
A g;\pa‘mggﬁmdwbﬁ\.\b&
(ras g 8w Sl ) Ayl jha g

Age pall e il
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Ezetimibe (Zetia™)
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Ezetimibe et Statines
Effets sur les fractions lipidiques

Monothérapie Statines Statines bas dosages

Hautes doses + ezetimibe 10 mg

=55% LDL-C =55-60% LDL-

= 20% Triglycerides £ 30% Triglyceride
=5% HDL-C =~10% HDL
I Probucol

plakll aa a5l /54 ¥ /ida 0+« (Lorelco) Probucol .°

HDL g LDL o ddbida 45 il dadlaal) 8 &G L3 Y

D a8 A g2 g sl el gal) ga g Jg il o< 2Bl ¥
xanthomas

LDL U ausls aliae g8 ¢

QTC B33 (o ey S (Sl .0

BAR e 45 La (8ay N
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Drug name

Reduction in LDL

Atorvastatin (Lipitor) 10 mg
B0 mg

Fluvastatin (Lescol) 40 mg
80 mg

Lovastatin (Mevacor, generic) 40 mg
B0 mg

Pravastatin (Pravachol) 40 mg
80 mg

Rosuvastatin (Crestor) 10 mg
40 mg

Simvastatin {Zocor) 20 mg
80 mg

Bile acid binders

(Colestid, WelChaol)

Ezetimibe (Zetia)

Fibrates {Lopid, Tricor, others)

Miacin (Niaspan, generic)

Standard dose Highest dose

39%
51%

31%

3%
3T%

34%
40%

39%
57%

3500
47%

1590309

15%—20%

40—30%

5%-25%

Yearly cost

5750
51,150

5600
SB25

5500

51,475

51,400
51,500

5850
5850

51,500
51,500
5400-51,700
5900
$200-51,100

5100-51,400

=

® niacin

erythromycin)
» warfarin
» sildenafil
= digoxin

= cyclosporin, tacrolimus

= protease inhibitors (aprenavir, indinavir, nelfinavir,
ritonavir, saquinavir)

= calcium channel blockers (diltiazem, verapamil)

» macrolide antibiotics (azithromycin, clarithromycin,

= fibrates (gemfibrozil > fenofibrate)

Main Drugs That Increase the Risk of Myopathy and
Rhabdomyolysis When Used With Statins

3/16/2014
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Cholesterol Control With Foods and Herbs

= Fiber: Decreases LDL; increases HDL

» Carrots/Grapefruit: Fiber and pectin (whole fruits
most beneficial)

= Avocado: monounsaturated fat
» Beans: High in fiber, low fat; contain lecithin

» Phytosterols: sesame, safflower, spinach, okra,
strawberries, squash, tomatoes, celery, ginger.

» Shiitake mushrooms: contain lentinan (25%
reduction in animal studies)

= Garlic, onion oil: lowers chol. 10-33%
*» Omega 3 fish oils

= Red Yeast Rice: a natural substance that inhibits
HMG-CoA reductase. Same ingredient in Lovastatin.

Treatment of 1 LDLcC

High LDLc

Therapeutic Lifestyle Change

Drug Therapy

I
[Therapy of Choice: Statin]
I

Add on drug - EZ , Niacin, BAR

86

3/16/2014

43



Treatment of | HDLc

Low HDLc

Therapeutic Lifestyle Change

Drug Therapy

I
[Therapy of Choice : Niaci@
|

Add on drug - Finofibrate

87

HDL 2 (i) s

(i)

43 380 Aladl) ane o(4g gdad) anuall) Al
Gl s gy S faa 443 dgen

Il Jaad (s Suad) £l

triglyceridemia &_&>

( beta-blockers, androgenic steroids ) 4934 (>

88
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I Treatmentof 1 TG
High TG
Therapeutic Lifestyle Change
Drug Therapy
I
[Therapy of Choice : Fibra@
I
Add on drug — Statin, Niacin
I Triglycerides
TG Level Classification Treatment
<150 mg% Normal TG No Rx.
150 to 200 mg% | Borderline high Diet alone
201t0 500 mg% | High Diet + drugs
>500 mg% Very high Diet + Intensive Rx

90
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Treatmentof 1 LDL+ 1 TG

Combined

Therapeutic Lifestyle Change

Drug Therapy
I

(Therapy of Choice : Statin + Fibrate>
|
Add on drug - Niacin, BAR

91

Percent Change

—ica

Statin + Fibrate

Simva + Ator or Simva +
Gemfibrozil Fenofibrate

92
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The Three Canons

[J1 LDL - STATIN

93

Increased LDL
Increased TG
Decreased HDL
Increased Lp(a)
Increased LDL + TG
T LDL + |HDL

= TG + |HDL

eqllal LS

Statins +/- EZ
Fibrates

Niacin

Niacin

Statin + Fibrate
Statin + Niacin
Fibrate + Niacin

94
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Statin + Fibrate — Precautions

> Use statin alone for non-HDL-C goals

» Use fish ails or niacin rather than fibrates

> Keep the doses of the statin and fibrate low

» Dose the fibrate in the AM and the statin in the PM

> Avoid (or cautiously use) combo in renal

impairment

> Teach the patient to recognize muscle symptoms

> Discontinue therapy if muscle symptoms are
present and CK is >10 times the upper limit of

normal

95

Summary of Drug choice

Lipid abnormality type | First choice Additional | Remarks

1 LDL Statin Ezetimibe Myopathy 1
17G Fibrate Niacin | CHO intake
| HDL Niacin Fibrate Exercise
TLDL+1 TG Statin + Fibrate | Niacin Myo risk 1 1

1 LDL+ | HDL Statin + Niacin | Fibrate Exercise

1 TG+ | HDL Fibrate + Niacin | Statin Exercise
TLDL+ 1 TG+ | HDL |Statin + Fibrate Myo risk 7 1 1

96
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New Treatments

Drug therapy

1. Colesevelam (BAR)
Phytosterols
Avasimibe — ACAT inhibitor
Torcetrapib — CETP inhibitor

Drugs decreasing Apo B
synthesis

ok~ 0D

97

Médicaments a venir

Nouveaux séquestrants biliaires

* Colesevelam (WelChol™, USA)
Inhibiteurs de ACAT

= Avasimibe

ApoA-1 Milano
Inhibiteurs de CTEP (hausser HDL): Torcetrapib
Activateurs de récepteurs [ :

Inhibiteurs de protéines de transfert de TG
* (MTTP Inh.)
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Role of CETP in HDL Metabolism

Bile Macrophage
Mature HDL Nascent HDL N
-1 A-1 iﬂ T
LCAT E..
FC
)<:ETP
o
\O
or® *
B

VLDL/LDL

T it ib CETP = cholesteryl ester transfer protein
orci rapl LDL = low-density lipoprotein

LDLR = low-density lipoprotein receptor
VLDL = very-low-density lipoprotein
99
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