Lecture 17
DYSLIPIDEMIA
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e Two-thirds of atherosclerosis deaths were due to CHD. About 85% of CHD deaths occurred in
individuals over 65 years of age.
CHD (chronic heart disease)
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Table 35— 5. Classiftication of Plasma Lipid
Levels™

F 1) = = ES

<200 mg/dl Desirable

200-239 Borderline high

mg/dl

=240 mg/dl High

HDIL -C

=0 Tmaga/dl Low (consider <50 mg/dl as
low for women)

>60 mg/dl High

LD -C

=70 ag/dl Optimal for very high risk
(minimal goal for CHD
equivalent patients)

<100 mg/dl Optimal

100-129 Near optimal

mg/dl

130-159 Borderline high

mg/dl

160-189 High

mg/dl

=190 mg/dl Very high

Triglycerides
<150 mg/dl Normal

150-199 Borderline high
ma/d|

200-499 High
mg/d|

>500 mg/dl  Very high
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@0Drug Therapy of Dyslipidemia

e Statins (aaly aal)

¢ Bile-Acid Sequestrants

e Niacin (Nicotinic Acid)

e Ezetimibe and the Inhibition of Dietary Cholesterol Uptake
e Inhibitors of Cholesteryl Ester Transfer Protein

@ Statins (HMG CoA reductase inhibitors)
Ly Aldl (o8 8y Lsa¥l S e aalgs Dyslipidemia JI igal aal oo aals

mechanism ok se JssiedsSIl giualy « 35Slall Gaske e« JssiaadsS g sle 3,06 T LSa aunll lsa Bla S« €aandd (o asecil
Laae

JI « glycerol Jis Pyruvate JI lsa ol uS,l oS 35Solall ¢ 3eSolall iS5 Lia o1 Glycolysis Gulae Jons ums Llall 3Solall Jane
« HMG coenzyme A reductase <ol ‘ufl dsaes Joiedd S o1 Jsads coenzyme JI lay Acetyl coenzyme A Il Jsais Pyruvate
JosieadsSI aaiaas oF glsl oo JIa Tl aaxi¥) 3l ssag pae ¢ JosiadsI 0 6SS Llae (56 rate limiting step enzyme JI g2 au33¥) Sla
Tl 48 €1 LW BAl la Jsied s L1 (o Sy U JgsidsS dalay LIl e« a5 dled ol Joss stating J1 ¢ 1 Lo
LDL JI ole Laiys LDL JI i W11 ole LDL receptors JI w5 « adll o JosicdsSIl 355 e Lall ¢ Js il gist ol 256

lsa LDL JI oligiows o JIsis (LS Statin JT « mechanism JI sl 4ot ¢ Joiado<I aastios a8 Ldally Lladl lsal Jaws receptors
el loa Bagasll JgyialsSI LoaS Ja5y5 al



o=y 3lag %55 ] 20 o Lo golhi LaSG LDL JI JLsis acuad! oo ale JSity triglycerides J) olisios oo JIS5 Statin JI-

lga &Y dejall BT w3l W edell uiss SIefficacy JI wiyi dY dejall cuy eaf Lo JS &I Statin JI 83 « Statin J deja ole aaia
!l Incidence JI Myopathy JI La statin Jl deja w3i u Llall Gale¥l anl o o el uila palel () amsall Ga5ay Ui
dose of statin JI 8aLy g wyhs

Statin Jl degans oo lga oo ST Suie o8
@8 gLy o ST olaalll b daal o8 ISy ALl breakthrough Jee 4LEISH Atorvastatin JI desesdl sla o (mgs )=
Allall b Lase Lsa¥1 ST (e aaly Isa ¥ aals @l a¥) Lipitor J1 4awl allall

LDL J! el o5 20mg JI %35 o] 31 ey LDL JI J35 mg 10 JI Sk Atorvastatin J1 cpe desaldl Sie 4 cnn Jsaall la
S8y %40 oIl 36 oy

40mg i 20 le «¥ Rosuvastatin JI [sa More potent JI . (Atorvastatin and Lovastatin) Jsasll oy deganll oo Craga aal
Atorvastatin JI cas 80mg JI @) efficacy lac

Goodman & Gilman's The Pharmacologic Basis of Therapeutics - 11th Ed. (2006)

Table 35-11. Doses (mg) of Statins Required to Achieve Various
Reductions in Low-Density-Lipoprotein Cholesterol from Baseline

20%-  26%-  31%-  36%- 41%-  51%-
D% 30% 35% 40% 0% 55%
Atorvastatin — - 10 20 40 80
Fluvastatin 20 40 80
Lovastatin 10 0 40 80
Pravastatin 10 20 40
Rosuvastatin — - - ) 10 20, 40
Simvastatin — 10 20 40 80

@Actions

clahll Gasy €l BLaYL « 4y «f LDL JI ole ST Statin JI 5508 %5 L, Gty 4008 Zuesy o) HDL JI oy @éys Statin JI
.benefits beyond reduction of LDL ;LS agll « Anti inflammatory rule 4l <l caag

e Correct endothelial dysfunction

® May help or predispose depression

e Statins show cardioprotective effects

e Play Anti-inflammatory role

6 Pharmacokinetics

« Simvastatin and lovastatin JI Jis prodrugs s¢is & %35 ] 30 (o pussS adll Lalaia¥ly Orally lislis Statin JI S
Maximum J/ ¢ delw 20 Lu,s5 Atorvastatin and rosuvastatin lae L ¢ oleles 4 84l Juls Statins JI I Half life JI

lgall statin daes W ol & aghl ope il ¢ yadll 2 JI () 12 deldl e Midnight and 2 AM (uls synthesis of cholesterol
sdiss ,ad Atorvastatin or rosuvastatin  3af Gas,ll 150 ¥ ¢ LUl 11 deledl (e Lo ,@ sdags Jlll foall dagy ¢ 33800 la iy
dele 20 4l Half life JI «¥ w3y ! @



Adverse effects
e Elevation in hepatic enzymes was reported in 3% of patients.
553y 853 US or a5 a3 ) S ol g L)
depall calhle S dose I od dhasiye LT ASalls asage LI %0.01 Tas L5 LI Incidence JI <l at, Statin JI o Lie yuai side effect aal
ity oSae sy calally oad| o T s all (o Guny (20,0l ¢ paall odlide o s L asaailly ¢ a5 Myopathy JI &gas Gllaial
aaien Gau,ll ¢ Statin JI as Myopathy J1 e¥ls SLS wi ¥l Gan b ol Ala b Juds Lails Ganll el ¢ auuall cLac] 264
.cyclosporine, itraconazole, erythromycin, gemfibrozil, or niacin
Myopathy JI ¥l e wiis gap renal insufficiency dls e il asll GIS Ll

J! Jis Bile acid resins J!I lsa Statin JI as sgessiiw lss aal « Combinations « €l &gl Leas lgeaniow Statins JI 8,58 Llal-

excretion of triglycerides and Juas oIl ¢ uSIl oo Lgalis) a3 (o1 Bile acid JI & Lasiys digal |3ag ¢ cholestyramine and colestipol

JI e dlle Joied IS Le faiy JGILS reabsorption Llyuas aa s bile acid JI oo oS e3a 8 <) A<l bile acid JI ¢ cholesterol
shay Tl aSIl QUL ¢ reabsorption a¢lyias L Secretion with feces a¢lyiaus bile acids JI as Ishiiy cholestyramine and colestipol
combination of statins and bile acid Jeai U« acuall o8 Sugagll Joiead I S i (JBILS wias JgyieadsS ians Buaa bile acids giay <
&l 5T %40 ) a&i5 %20 JI sl bile acid resins JI go wxhas U %20 Joicd S J5i dlad statin IS 5] oay < efficacy JI oo 5285 resins
efficacy J! ;o vy Lial & %50

@ Bile-Acid Sequestrants

v'The two established bile-acid sequestrants or resins (cholestyramine and colestipol).

v/Used as 2nd choice is Statins fail to lower LDL-C

v'Maximal doses can reduce LDL-C by up to 25% but are associated with unacceptable gastrointestinal side effects (bloating
and constipation) that limit compliance.

Hyperlipidemic patient treated

Untreated hyperlipidemic with bile acid-binding resins

patient

Bile acids

Cholestyramine, colestipol, or
Most of the bile acids and salts colesevelam form an insoluble
that are secreted into the complex with the bile acids and
intestine are reabsorbed. salts, preventing their reabsorption

from the intestine.




thiazide . furosemide J! ) 4359¥/ (o Slegans lsdng oIl Lulill « Cholestyramine and colestipol J! KLla@

OSee LY agas opyia <8 Ly ¢ diuretics |, propranolol |- thyroxine, digoxin, warfarin, and some of the statins
Bile acid resins J! « Infestine JI G,k oo poalaia¥l dilae agll Jsiy excretion Lajass Bile acid resins JI o8 i
mixing with aglleai ,u3i . powder forms of cholestyramine (4 g per dose) and colestipol (5 g per dose) oc ,Le
.water

@ Niacin (Nicotinic Acid)
Hypolipidemic agent o dweuaics ;uss ddle olejya o8 wlaaiil « Vitamin B-3 lusbdll ¢ (61 ;e & 63 58

e Niacin is the best agent available for increasing HDL-C (increments of 30% to 40%); it also lowers
triglycerides by 35% to 45%.

Jsg « all Isa free fatty acids J! Jls: « triglycerides J! Lipolysis JI Inhibition Jeas 4l lgang Wbl oleyall gle

lgie o3a fatty acids JI < Obesity JI Lies oo ol adll o dadiye 06<S fatty acids JI @S ¢ triglycerides )l asias
GBasb oe lipolysis clilac Lie ,uay adipose tissue JI o oo free fatty acids JI « triglycerides (<O jlie oSl g5
J! « Secretion of free fatty acids Jaxs Adipose tissue J! lsa 34sasll triglycerides J! ,.<iys lipases enzymes J!
HM74A (HM74b)-Gi- adenylyl cyclase Lol pathway J stimulation Jess 4l 3a,b e Lipolysis JI ki Jass niacin
JI 51 efficacy JI Jais Jai, Adipocyte J! Activity JI « inhibition of Cyclic AMP 4 ,uas « pathway in adipocytes
oG Sl Jasd Lo k!l LT« bl slejall gle (SST1 Slag lipolysis JI dulee Jsié ¢ Lipase enzyme J! Activity

@ Two of niacin's side effects, flushing and dyspepsia, limit patient compliance
@ e twice- or thrice-daily dosing
@- Hepatotoxic at high doses

Low HDL levels si hypertriglyceridemia ssic i ylil < hypertriglyceridemia JI o¥la d JSI <6 niacin JI 56
Al gl 4 LA Jadl s niacin JI o6

e Total daily dose of 2 g per day

@ FIBRATES

Lan agie oy Joll agie o8 sla LgaYl

e Fenofibrate, Bezafibrate, Gemfibrozil

fatty acids JI 3.4asT Jass oLl sla PPARG-Teceptors agaw! cdldicdl oo desanl Activation lsless aglee 45k

JI 4l lsang « another mechanism od « adll lsa free fatty acids JI Jsis metabolism of fatty acids J/ vy o
free)li Jaus lipoproteins s ysage oIl triglycerides JI ;oS Jony olI lipoprotein lipase J! 4lad oo w35 fibrate
I, excretion Lllasy oIy uSU Llss 3,k oe free fatty acids JI excretion JI Jeww lsa <& fatty acids to the liver
suall fibrate JI ¢ free fatty acids JI lsa «as target J! o different mechanisms 2 4 ¢ fibrate JI )50 ¢ avuall
AT (56 Leag ¢« oISy cardio protective effect Liias oo effects LS agll &I lsang PPARa-receptors JI trough Leas
« orally asial rapidly absorbed more than 90% Lea ;LS « statins JI as Lils Leaxiudl Antidislipidimic JI oo &3
Jas 4Ll Ll efficacy JI Lals saas e o<1 With meal agll jalaial el

@~Adverse effect

e Fibric acid compounds usually are well folerated

e Gastrointestinal side effects occur in up to 5% of patients

e potentiate the action of oral anticoagulants, in part by displacing them from their binding sites on albumin
e Clofibrate use has been associated with

increased risk of gallstone formation



@ Therapeutic Uses
as a 600-mg asxiuw Gemfibrozil (LOPID) JI « hypertriglyceridemia sasic (Il Lulill glel Ll efficacy I
. dose taken twice a day, 30 minutes before the morning and evening meals

e Fibrates are the drugs of choice for treating hyperlipidemic subjects with type III
hyperlipoproteinemia (JI clygices LDL 4dle anuic) as well as subjects with severe hypertriglyceridemia
(triglycerides >1000 mg/dl).

Fibrate JI lsa Ulall ¢l b deasios oo Judil

@ Ezetimibe

inhibition of transport of cholesterol in jejunal Jeax « JoyicalsSl alaie¥ il Jass 4 LDL JI (gsiowe Sl

. enterocytes

triglycerides Jls Jsyial <!l Jiig Chylomicron JI [sa Jass cpass « olaaliel dyuns intestine J! Juass J gyl SI-
%20 ] 15 Luwsy LDL JI JIss &l [sangs enterocytes JI lsa Lleall sld Lo Joay Ezetimibe JI ¢ avuadl loa

@ Ezetimibe Plus Statins as combination
synergistic effect <ol il dlag Jo i I alaisl Jlsy Ezetimibe Jls JoyiedSI auiad o0 JI8s Statins JI

Llac dyny orally sisgs U JGIL highly lipophelic drug si water insoluble ¥ 4Ll ol Ezetimibe J! jolaio¥ -
.glucuronidation JI da,e s metabolism JI daye o8 Jas W wy a8 =lais¥ls glucuronidation

About 70% is excreted in the feces and about 10% in the urine
@ o Ezetimibe (ZETIA) is available as a 10-mg tablet that may be taken at any time during the day,

with or without food. Ezetimibe may be taken with any medication other than bile acid sequestrants,
which inhibit its absorption.

Good luck...
Ahmad Ibrahim Al Arqan



