Hyperlipidemia
Hyperlipidemia


Hyperlipidemia is the elevation of lipids (fatty substances) in the bloodstream.  Can include cholesterol, cholesterol esters, phospholipids, and triglycerides.  They are transported in the blood through lipoproteins.  Hyperlipidemia is an important risk factor for atherosclerosis and coronary heart disease.


Primary hyperlipidemia is a familial disorder.  Secondary hyperlipidemia is associated with an underlying disease and is usually due to disease risk factors, dietary risk factors, or drug induced.  Diseases that can cause hyperlipidemia include both types of diabetes, hypothyroidism, and Cushing’s syndrome.  Drugs that can cause hyperlipidemia include birth control, steroids, and thiazide diuretics.  More common in men than women.
Lipoproteins


Chylomicrons transport TG, cholesterol, and proteins.  Other lipoproteins include VLDL, IDL, and LDL.  HDLD is the good cholesterol.  LDL is a risk factor for heart disease.
Atherosclerosis


Atherosclerosis is a slow progressive disease.  It is characterized by the deposition of fatty substances (mainly cholesterol), fibrous tissue, and calcium on the intimal lining of blood vessels (mainly arteries).  This narrows the diameter of the vessel.  The aim to treating atherosclerosis is to lower total cholesterol and LDL or raise HDL to slow the progression of the disease and possibly reverse it.  Atherosclerosis increases the risk of coronary artery disease.  It is treated with diet, drugs, and exercise.
Lipoprotein/Triglyceride Levels


SEE CHART!
Dietary Risk Factors

1) Fat intake >40% of total calories

2) Saturated fat >10% of total calories

3) Cholesterol >300mg/day

4) Obesity

5) Alcohol abuse
Dietary Modifications

Dietary modifications should be attempted first in borderline patients without risk factors.  Borderline patients with risk factors should be put on drug treatment immediately.  The diet should be low in cholesterol (<200mg/day), saturated fats (calories <8% of total), and calories.  Omega 3 fatty acids are found in some fish oils and may be useful in lowering TG levels.  

Treatment of Hyperlipidemia

The goal in the treatment of hyperlipidemia is to reduce the risk of atherosclerosis and CVD through therapy aimed at lowering lipid levels.


Step 1 is dietary modification for mild to moderate hyperlipidemia and exercise (TLC).  However, therapy should be started in the presence of 2 more risk factors.


Step 2 includes the initiation of drug therapy after 2-3 months if TLC alone is ineffective.
Classes of Drugs

HMG-CoA Reductase Inhibitors


HMG-CoA Reductase Inhibitors are also known as the “statin drugs”.  They block the rate-limiting step in cholesterol biosynthesis (conversion of HMG CoA to mevalonic acid), thereby lowering LDL and TC levels.  Also lowers TG and rise HDL.


These drugs reduce LDL by 25-45%, TG by 10-30%, and raise HDL 8-10%.  Requires bedtime dosing because it is more convenient and it increases compliance.


All are found in category X and should not be used in nursing mothers.  Contraindicated in hepatic diseases.  ADRs include n/v/d, rash, headache, increased LFTs, hepatotoxicity, myalgia, and rhabdomyolysis.  CPK-MM and Myoglobin levels should be monitored.  Most statins require dose adjustment in several renal impairments with the exception of Lipitor and maybe Lescol.  DDI vary among individual agents. 


Atorvastatin (Lipitor) is the most potent because of its longer half-life.  Fluvastatin (Lescol) is less likely to cause myopathy.  Lovastatin (Mevacor) is taken with dinner and crosses the BBB.  May cause sleep disturbances.  Pravastatin (Pravachol) is available in the generic form.  Rosuvastatin (Crestor) is the newest statin on the market.  Simvastatin (Zocor) also crosses the BBB.  Pitavastatin is also included in this group.
Bile Sequestering Agents/Resins


Bile sequestering agents/resins bind to bile acids and form a complex which is excreted.  This makes less bile acid available to emulsify fats in the GI tract, increasing the conversion of cholesterol to bile acid.  These drugs decrease LDL by 10-35% but also increase TG by 20%.


These drugs are not absorbed from the gut and are excreted in the feces.  Contraindicated in hypertriglyceridemia.  ADRs include n/v, constipation, flatulence, steatorrhea, anorexia, and heartburn.  DDI – will bind and prevent absorption of almost all drugs, so they should be taken 1 hour before or 4 hours after, especially digoxin, thyroxin, and warfarin.  

Cholestyramine (Questran), Colestipol (Colestid), and Colesevelam (WelChol) are included in this group.  Questran and Colestid may also be used for toxicological agents.
Fibric Acid Derivatives


Fibric acid derivatives increase HDL by 10%, decrease TG by 40%, and have a variable affect on LDL.  They are primarily used to treat hypertriglyceridemia or marked HDL deficiency.  Contraindicated in severe renal/hepatic failure, biliary and gallbladder disease.  ADRs include GI, dyspepsia, rash, urticaria, alopecia, fatigue, headache, impotence, increased LFTs, myopathy and rhabdomyolysis, and gallstones.  They are not as effective in lowering LDL.


Clofibrate (Atromid-S) has more ADRs than others including cholelithiasis, arrhythmias, and GI effects.  Others include Gemfibrozil (Lopid) and fenofibrate (Tricor).  
Nicotinic Acid (Niacin)


Niacin reduces hepatic VLDL secretion and enhances VLDL clearance.  This decrease LDL (10-15%) and TG (20-80%) and increases HDL (5-10%).  Causes vasodilation and flushing, pruritis (face and upper body – less with SR form).  These ADRs are reduced with ASA pre-treatment or by slowly increasing the dose.  Other ADRs include GI (take with food to minimize), PUD, increased LFTs (hepatic dysfunction – more with SR form), hyperuricemia, and hyperglycemia.  
Miscellaneous


Ezetimibe (Zetia) inhibits the absorption of cholesterol at brush border, leading to a decrease delivery of cholesterol to the liver, increasing cholesterol clearance.  This decreases TC, LDL, and TG and increases HDL.  ADRs include chest pain, dizziness, fatigue, headache, diarrhea and abdominal pain, and arthralgia.  DDI include cyclosporine and fibric acid derivatives (increased bioavailability).  Usually used in combination with statins.


Vitamin E is an anti-oxidant that will decrease serum lipid levels.  


Omega 3 fatty acids (fish oils) are very effective in lowering TG.  Also have anti-platelet and anti-inflammatory properties.  Recommended to use by AHA—people should eat fish 1-2x per week to prevent cardiac disease.  1g per day from fish oil can reduce the risk of cardiac events in those already with cardiac disease.  2-4g per day can lower TG by 40%.  Omacor is a prescription product soon to be released


Flaxseed and certain nuts (alpha-linoleic acid) such as walnuts, almonds, and pecans will help to lower serum lipid levels.  Garlic and HDL infusions can help as well.
Combination Product


Vytorin is a fixed-dose combination of Ezetimibe and Zocor.  Caduet is a combination of CCB Amlodipine and atorvastatin.

Summary - Effects
	CLASS
	TC
	LDL
	HDL
	TG

	Statins
	(15-60%
	(20-60%
	(3-15%
	(10-40%

	Resins
	(20%
	(10-20%
	(3-5%
	(20%

	Fibrates
	(15%
	Variable
	(6-15%
	(20-50%

	Nicotinic Acid
	(25%
	(10-15%
	(15-35%
	(20-50%


Summary – ADRs

Statins

1) GI effects (<5%)

2) Increased LFTs (<2%)

3) Myopathy (<0.3%)
Resins

1) Constipation (30%)

2) Heartburn (20%)

3) Bloating (10%)

4) Nausea (10%)
Fibrates

1) GI problems (<6%)

2) Increased LFTs (<5%)

3) Gallstones (<2%)

4) Myopathy (0.2%)
Niacin

1) Flushing (90%)

2) Itching (40%)

3) Hyperglycemia (8%)

4) Hyperuricemia (5%)

5) Hepatitis (<1%)
