Hyperlipidemia

Definition: 

· Abnormally high level of any lipoprotein species.

· Hyperlipoproteinemia (hyperlipidemia) . any type of lipid

· Hyperlipemia (hypertriglycridemia). only TG

Causes:

· 1ry hyperlipidemia         genetic factors.

· 2ry hyperlipidemia         Disease .

· Liver & biliary disease 

· Hypothyroidism        ( metabolism )

· Obesity – diabetes 

· Drug – oral contraceptives

· Alcohol 

Clinical consequences :

· Atherosclerosis 

· Coronary heart disease 

· Acute pancreatitis

Lipoprotein classification :

· 5 classes & lipoprotein

1- Chylomicron 

Largest lipoprotein 

Transport dietary TGs

2- VLDL

Carry endogenous TGs synthesized in liver to peripheral tissue 

3- IDL- intermediate density lipoprptein. Remnant of VLDL

4- LDL- low density lipoprotein. Bad , the oxidized form of LDL is v. dangerous           ischemic heart disease.

5- HLD- high density lipoprptein. Good

Look at  figure of types of hyperlipidemias + the formation of different lipids (lippencot)

Classification of hyperlipidemia :

            Figure 21.2 ((Lippincott)) 
Important points in the figure :

· Type II a  : increased risk of ischemic heart disease .(more dangerous LDL)

· Type II b : VLDL over production w\LDL

· Type III: IDL 

· Type IV: VLDL high 

· Type V: mixed lipids increase.

Classification of antihyperlipidemia :

1- Fibric acid derivatives (fibrates)

2- Bile acid binding resin

3- Statins . HMG-coA reductase inhibitors

4- Niacin (nicotinic acid )

5- Ezetimibe

(1) Fibrates
· Clofibrate (no longer used)
· Fenofibrate (tricor)

· Gemfibrozil (lopid)

· Besafibrate 

· Cilorofibrate

Mechanism of action :

· Are ligands for nuclear transcription receptors called peroxisome proliferator activated receptor – alpha (PPAR-a)

· Increase lipoprotein lipase activity

· Increase lipolysis of TGs (VLDL + chylomicrons) 

Pharmacological action:

· Increase VLDL clearance.

· Reduce hepatic VLDL production.

· Mainly reduce VLDL , Moderately reduce LDL.

Pharmacokinetics:

· Finofibrate is a prodrug (ester).

· Well absorbed orally.

· Bound to plasma proteins.

· Cross the placenta

· Metabolized in liver (enterohepatic  circulation).

· Renal excretion as glucouronides.

· Plasma 1\2 life is 20hr for fenofibrate , 1.5hr for gemfibrozil.

· Absorbtion is enhanced in the presence of food.

· Fenofibrate is more effective than gemfibrozil.

Uses:      hyper TAG

· Type 3 (dysbetalipoproteinemia)

· Type 4 (hypertriglyceridemia) ↑VLDL.

· Type 5 (elevated VLDL+chylomicrons)

Adverse effect:

· GIT: gastrointestinal upset.

· Myopathy: more common in alcholics.
· Inflammation of the muscles with ↑creatine level.

· Lithiases: increase in gallstone incidence and gallbladder diseases.

This was a problem seen with clofibrate more than other fibrates . that is why it has been removed from the market
.

Drug interaction:  

· increase oral anticoagulant (warfarin) activity.

· Fibrates ↑ coagulation, so dose must be reduced when given with  anticoagulant.

· Aminotransferase elevation: drug must be stopped .
· Arrhythmias.

Contraindications:

· Hepatic\renal disease.

· Billiary tract disease.

· Combination with statins.

(2) Bile-Acid binding (resin)
· Colestipol(colestid).

· Cholestyramine (Questran, Questran light).

· Colesevelam (welcohol).

Chemistry:

· Polymeric cationic exchange resins.
Pharmacokinetics:

· Insoluble in water.

· Not absorbed systemically, not metabolized.

· Excreted unchanged in feces.
Mechanism of action: (figure)

· Bind bile acid in the intestine , so prevent their reabsorbtion.

· Increased bile acid clearance causes increased conversion of cholesterol to bile acids.

· Increase the uptake of plasma LDL by the liver (up regulation of LDL receptors).

· Resins have NO effect on patients with homozygous familial hyperlipiemia.

Clinical uses:

· Type 2a (familial hypercholesterolemia).

· Type2b (combined hyperlipidemia).

· VLDL may increase so niacin for example is given to reverse this.

· Pruritis: is incomplete biliary obstruction (cholestasis and bile salt accumulation).

· Sever digitalis toxicity ( by ↓ing their absorbtion).

Adverse effect:

1. Constipation, bloating (psyilium seed).

2. reduced absorption of drugs ( warfarin, digitalis glycosides, thiazides ,statins, iron salts ) .

(Thus give it 1hr before or 4-6 hrs after)

3. Interfere with absorption of fat soluble vitamins.

4. Increase serum triglyceride (VLDL)
(3) HMG-CoA reductase inhibitors 

(statins)

Chemistry:

· Structural analogs of HMG-CoA 

(3_hydroxy_3_methyl glutaryl_coenzyme A)

Drugs:

· Rosuvastatin (most imp)

· Atorvastatin

· Simvastatin

· Pravastatin

· Lovastatin

· Fluvastatin (least imp)

Mechanism of action: (figure)

· Reversible competitive inhibition of HMG-CoA reductase .

· Inhibit denovo synthesis of cholesterol.

· Up regulation LDL high affinity receptors.

· Small decrease in plasma triglycerides , slight increase in HDL cholesterol.

Pharmacokinetics:

· Prodrugs (lovastatin & simvastatin –GIT)
· Active drugs:
Atorvastatin – Pravastatin – Fluvastatin –Rosuvastatin.

· All are given orally at night.

· All have high first pass effect.

· Excreted mainly in bile.

· 5-20 % is excreted in the urine.

· T½ = 1-3 hrs except Atrovastatin (14 hrs), Rosuvastatin (19 hrs).

· Food enhances absorption except Provastatin.

Clinical uses:

· Treatment of elevated LDL plasma levels: monotherapy or with bile-acid binding resins or ezetimibe or niacin.

Adverse effect:

· Aminotransferase elevation.

· Myopathy (increase in creatine kinase, muscle pain) → medication should be stopped.

· Consequence of myopathy: myoglobinuria & acute renal failure ARF (Rhabdomyolysis).

· Increase warfarin blood level.

Contraindications:

· Female → pregnant or lactating.

· Children.

· Severe liver disease.

· Severe kidney disease.

· Combination with cycbsporine – fibrates - azole & itraconazole (antifungal drugs) – erythromycin → (precipitate myositis).

Drug Interactions:

· Simvastatin – lovastatin – atorvastatin one metabolize  by CYT P450 3A4.

· Flovastatin – Rosuvastatin one metabolize by  CYT P450 2Ca.

· Provastatin by sulfation (drug of choice )

· Erythromycin – ketoconazole – cimatidine – cyclosporine.

· Rifampicine – phenytoin - phenobarbitone 
4) Niacin:

· water soluble vitamin (B3)

Pharmacokinetics:

· given orally (2-3 gm/day in divided dose up to 6 gm)

· excreted with urine.

· Given with meals (because it irritates gastrointestinal mucosa).

Mechanism Of Action: (figure)

· Inhibits lipolysis in adipose tissue (due to intracellular lipoprotein lipase inhibition).
·    TG synthesis  in the liver.

· VLDL secretion.

· Decrease VLDL and LDL plasma levels.

· Increase HDL cholestrol in plasma.

Clinical Uses:

· familial hyperlipidemia.

· Heterogenous familial hypercholestrolemia ( + resin /statins)

· Most effective in increasing HDL cholesterol.

Adverse effects:

· Cutanuous flushing + warm sensation 

  (asprin pretreatment {30 min. before dosing } or lbuprofinal)

· GIT disturbance 

· hyperuricemia + gout (allopurinol)

· impaired glucose tolerance 

· Aminotransferase elevation

· arrhythmia 

· hypotension ( potentiate the effect of antihypertensive )
Contraindications: 

· sever peptic ulcers

· diabetic ( if insulin resistance is increased )

                       5- Cholesterol absorption inhibitors                                                             ((Ezetimibe))
· inhibits intestinal absorption of dietary and biliary cholesterol in small intestine 

· decrease hepatic cholesterol stores 

· increase clearance of cholesterol from the blood 

· Reduce LDL level  
· metabolized in liver (phase 2 , active glucouronide ) 

· long plasma half life 22hrs. (enterohepatic circulation )

· no effects on fat soluble vit.

· excreted mainly in feces ( 80 %)

· Daily dose of 10 mg/kg

· synergestic action with statins  
· Plasma level: (see table of effects on LDL ,HDL,TG) 

· Increased (fibrates)

· reduced (cholestyramin  )

· not affected by digoxin or  warfarin 
Drug combination
Ezetinibe + statins 

· Treatment for hypercholesterolemia 

Niacin + statins 

· Treatment for familial combined hyperlipidemia 

Niacin + rosins 

· Treatment of familial combined hyperlipidemia 

· Familial hypercholesterolemia 

(niacin and fibronates are contraindicated by one another)

Resins + statins

· Treatment for familial hypercholesterolemia

Resins + fibrates 

· Treatment for familial combined hyperlipidemia 

· Increased risk of choliothiasis. 
