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INTRODUCTION: Coronary Artery Disease (CAD/CHD) from arteriosclerosis is the leading cause of death in the United States and worldwide. Every year 5.4 million individuals are diagnosed as having CAD and over 550,000 death are per year are attributable to coronary atherosclerosis.   CAD is associated with $8 billion annually in direct health costs and $60 billion in economic costs (1988). 
  

The Multiple Risk Factor Intervention Trial (MRFIT) which followed CHD mortality for more than 6 years demonstrated a curvilinear relationship increasing plasma concentrations of total cholesterol and risk of CHD. Older patients are particularly at risk. The National Health and Nutrition Examination Survey (NHANES III) demonstrated that approximately 50% of patients older than 65 qualify for dietary therapy of hypercholesterolemia, and approximately 10-25% qualify for pharmacotherapy based on NCEP Treatment Panel II guidelines.  

PATHOGENESIS:
Stems from the deposition of cholesterol in the arterial system.  The lipoproteins involved include VLDL, LDL, and remnant lipoproteins.  HDL is responsible for carrying cholesterol away from arterial walls.  In healthy persons these lipoproteins function to recycle and distribute cholesterol. The reasons for the high levels of dyslipidemia in older patients is not well understood but is thought to be related to hormonal changes and changes to intrahepatic disposal of cholesterol.

Cholesterol is absorbed from the intestine and transported to the liver by chylomicron remnants.  Hepatic cholesterol enters he circulation as VLDL and is metabolized to remnant lipoproteins after triglyceride is removed (by lipoprotein lipase).  The remnant lipoproteins are either removed by LDL receptors or further metabolized to LDL and then removed by the same receptors

ASCAD RISK FACTORS:

LDL >160

Diabetes Mellitus (poorly controlled increases triglycerides which increases LDL)

Cigarette Smoking

BP >140/99 or on antihypertensives

Family History of Myocardial Infarction age <55

Male >45

Female >55 or female with premature menopause without HRT 

Other Considerations: 

Hypothyroidism, HCTZ and B Blockers

National Cholesterol Education Program (NCEPII):




     Threshold for DIET      Threshold for DRUG
Category

  Total Chol   LDL               Total Chol    LDL     GOAL LDL
         

0 or 1 risk factor              240           160                    275             190
<160
2 or more risk factors      200
          130
           240              160   
<130
Cardiovascular Disease   160 
          100
           200              130 
<100
THERAPY:  Dietary:  First line therapy includes decreasing cholesterol intake, decreasing fatty acid intake, decreasing weight, decreasing salt intake, stopping smoking, increasing exercise, increasing fruit and vegetable intake, supplemental antioxidants, supplemental folic acid.  This therapy should be tried for 3 to 6 months prior to drug therapy except in patients in the highest risk categories. 

American Heart Association Diets




STEP 1      


STEP 2

Cholesterol

300 mg/day


200 mg/day

Total Fat

30% of calories

30% of calories

Saturated Fat

10% of calories

7% of calories

DRUG TREATMENT:  

 1. Statins: There have been 5 major trials published since 1994 addressing the role of statins vs dietary therapy alone that have provided unequivocal data that treatment with a statin for 5 years resulted in decreases in cardiovascular endpoints.  In all 5 trials the reduction in cardiovascular endpoints occurred in the first 1-2 years and became progressively greater with prolonged therapy. 
  In individuals at high risk for CAD disease or with established disease, the general finding was that treatment aimed at lowering LDL levels but concurrently raised HDL levels and reduced triglycerides reduced the risk of cardiovascular disease in both primary and secondary prevention in men and women whose LDL was between 139-192 mg/dL.   

The Scandanavian Simvastatin Survival Study (4S), Cholesterol and Recurrent Events Trial (CARE), and the Long Term Intervention with Pravastatin in Ischemic Disease (LIPID) all demonstrated a greater absolute benefit with statin treatment in patients with preexistent CAD as compared to the 2 primary prevention trials the West of Scotland Coronary Prevention Study (WOSCOPS) and the Air Force/Texas Coronary Atherosclerosis Prevention Study (AFCAPS).   Primary prevention as defined by the NCEP refers to prevention of NEW onset CHD.

Our formulary:

We carry both simvastatin and cervistatin:



Simvastatin



Cervistatin

Max dose (mg/day)


80




0.8

Max LDL reduction (%)

47




28

Avg LDL reduction (%)

41




28

Triglyceride reduction (%)

18




13

HDL increase (%)


12




10

Plasma ½ life  (hr)


1-2




2-3

Optimal administration time

evening



evening

Penetrates CNS


yes




yes

renal excretion of absorbed dose (%) 
13




33



Absorption is not effected by taking medication with food in either drug.  Both are hepatically metabolized through the cytochrome P-450 system.

These drug are best taken in the evening when most endogenous cholesterol synthesis occurs.  Statin elimination is primarily through bile after hepatic transformation.  Note that renal excretion is involved and pts with renal disease should be given either a lower dose or a different medication. The switch clinic is currently placing all patients with Creatinine >2 on Simvastatin directly, most other patients are being given a 60 day trial on cervistatin.

2. Fibrates:  Clofibrate, Gemfibrozil and fenofibrate.   As a class, the fibrates are effective in reducing triglyceride rich lioproteins (VLDL and chylomicrons). They differ in their ability to reduce LDL. Fibrates activate perixosome proliferator activator receptors (PPARs) which decrease hepatic triglyceride synthesis and increase the activity of liporotein lipase.

      A recent study (Aug 1999 NEJM) in men with known CHD whose HDL was <40 and LDL <140 primary found that although Gemfibrozil did not significantly reduce LDL, its ability to increase HDL and decrease triglycerides resulted in a 24% reduction in the combined outcome of coronary heart disease, non fatal MI and stroke.



3. Bile Acid Sequestrants:  Cholestyramine and Colestipol act by binding bile acids in the intestinal lumen, blocking absorption, resulting in increased fecal excretion of bile acids. The effect is not systemic.  It works by decreasing the bile acid pool which increases hepatic cholesterol synthesis -> increases LDL receptors -> enhances LDL clearance.

4. Nicotinic Acid:  Niacin.    Not a stand alone therapy.  Trials that have advocated its effectiveness have been in combination with other lipid lowering medications. Niacin works by reducing lipolysis in adipose tissue, inhibiting hepatic synthesis, and increasing HDL. Niacin has a side effect of flushing and the drug is recommended to be started at low dose and titrated.

 ALTERNATIVES: Estrogens:
      NCEP II guidelines have recommended consideration of estrogen replacement in postmenopausal women as an alternative to hypolipidemic drug therapy whose LDL would otherwise qualify them for drug therapy. However, estrogens may exacerbate hypertriglyceridemia in women with preexistent hypertriglyceridemia.  This exacerbation could lead to hepatic steatosis and pancreatitis. At usual doses orally administered estrogen reduces LDL by 10-15% and increased HDL by 10-15%.  The rise in triglycerides is between 10-20%. There is no good clinical trial data to support the use of estrogen replacement therapy to prevent CHD. 


Garlic:  Reduces LDL by 9% - no effect on HDL


Psyllium:   reduces LDL by 9%, no effect on HDL


Others:  For patients with severe hypercholesterolemia, including patients with homozygous familial hypercholesterolemia, surgical procedures including distal ileal bypass, portocaval shunt and liver transplantation have been used in the  past.  

           LDL apheresis is also available by 2 mechanisms . The Kaneka system involves the use of dextran sulfate columns which selectively bind VLDL, LDL and Lp(a).  The HELP system is a method of extracorporeal precipitation of VLDL, LDL, and Lp(a).  
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