Cardiology—Hyperlipidemia
Hyperlipidemia
- when elevated blood cholesterol levels have been implicated
  in the devel of atherosclerosis.  
- CHD & atherosclerosis R the #1 cz of death in the US.
- Tx very imp bec, 4 Q 10% ↓ in serum cholesterol, there is a ↓
  in mortality in CHD by 15%.  

Lipid Metabolism
- made fr the gut & the liver.  
- The 3 mj lipids found in the blood R triglycerides (TG),
  cholesterol, and phospholipids.  Cholesterol & TG R 
  nsoluble in plasma; there4 they R encapsulated by fat
  carrying proteins called lipoproteins.  
- Lipoproteins transport lipids…contain apoproteins which
  allow them to bind to lipids and confer specific metabolic
  properties.

- Most cholesterol found in the body is intracellular but 7% of
  cholesterol circulates in the blood serum. 

Lipoproteins
- Chylomicrons R the largest lipoprotein.  
- They transport exogenous TG & deliver them 2 adipose &
  skel muscle cells.
- VLDL the primary pathway 4 endogenous TG transported 2
  the liver.  VLDL carries large amounts of TG and smaller
  amounts of cholesterol.  It then carries the TG to adipose and
  muscle cells where TG is removed.  Once the TG is removed
  fr the VLDL, it is known as an IDL, which is taken back to
  the liver and recycled  

- IDL is derived from VLDL via lipoprotein lipase.  It is
  converted to LDL by the liver
- LDL the bad cholesterol.  Main carrier of cholesterol.  

- HDL good cholesterol , synth in the liver.  participates in
  the reverse transport of cholesterol.  HDL acquires excess
  cholesterol from the periphery and transports it back to the 
  iver for excretion. A high HDL is cardio-protective.

Hyperlipidemia and Atherosclerosis
- A high plasma level of any of the lipoproteins except for
  HDL can lead to atherosclerosis.  
- Atherosclerosis formation of fibro fatty lesions in intimal
  lining of lg & med sized cells.  The LDL binds to receptors
  on cells and is internalized.  LDL accumulates in the sub
  endothelial tissue.  Macrophages then move in and oxidize
  the LDL.  Cholesterol then accumulates in the macrophages

  and forms foam cells.

- Foam cells accumulate and deform the endothelial layer.  
- Platelets aggregate and inflammatory cells R recruited &

  smooth musc prolif ensues.  Lesion enlarges outward &

  encroaches on the lumen, where a fatty streak is formed.  .  
- Primary hypercholesterolemia devel indep of other healthy

   problems or lifestyle behaviors.  Usually has genetic basis.  – 

- example of this is familial hypercholesterolemia, which is

  autosomal dominant. 
- Secondary hypercholesterolemia assoc w/ other health

  problems & lifestyle behaviors, such as high calorie intake,

  DM, hypothyroidism, and alcoholism.
Diagnosis
- Q person over 20 y.o should have screening performed on

  total cholesterol (TC) &HDL.  If results R abn,  fasting lipid

  panel must B performed(includes TC, HDL, and TG. 
- The only thing that can affect the fasting lipid panel R  TG.

History
- RF’s
- Family hx of CAD
- Secondary cz
PE
- Eyes – may see xanthomas on the sclera

- Skin

- Thyroid – examination of enlarged thyroid (goiter)

- Carotid – look for bruits and feel pulses

- Cardiac

*Look for 2nd ary cz by ordering thyroid function tests & blood
  glucose level.
Desired Numbers
- LDL levels determine if a pt needs 2B tx.  
- healthy person, TC goal levels R:

<200 – desirable

200-239 – borderline

>240 – high

*When determining goal LDL levels, must look at the pt &
  RF’s he may have toward developing CHD.    

CHD Risk Factors
- Age – ♂ >45 or ♀ >55 
- DM – silent MI.  

- Fpmhx of early CHD – MI before the age of 50 
- HTN 
- Smoking – 2-4x > 

- Low HDL – HDL <40 is a risk of developing MI.  HDL >60
  is a negative risk factor, so it will balance out another risk

  factor (cardio-protective)

- Other risk factors include obesity, sedentary life style, or

  impaired fasting glucose levels.    

LDL Goals
- Pt w/ CHD or CHD equivalent (DM or AAA) - <100mg/dL
- Patient without CHD but wit two or more risk factors –

  <130mg/dL
- Patient without CHD and wit 0-1 risk factor - <160mg/dL
Treatment
- Primary prevention when the pt doen’t have any CHD &

  we R preventing any future events.  
- Secondary prevention is a pt who already has CHD and we

  R looking 2 prevent any future cardiac events.  More
  aggressive with secondary prevention.  

Initial Management of Hyperlipidemia
- Treat any secondary causes – DM or hypothyroidism

- Weight loss &  Exercise

- Low fat, low cholesterol diet

-  After 3-6 mo of conservative tx, repeat lipid panel

- Initiate drug therapy based on LDL level and risk factors – 

Diet
- Saturated fats – ↑ LDL & R mainly found in animal & dairy
  products.  Limit to <10% of total fat calories.
- Encourage pts 2 drink soy milk and fish.

- ↑ intake fruits, vegetables, nuts, & garlic

- Mono and poly-unsaturated fats – the good fat.

Exercise
- can ↓ LDL and HDL.  

HMG CoA Reductase Inhibitors
- “statins” R the most powerful drugs 4 ↓ LDL.  
- goal of drug therapy is 2 ↓ plaque stabilization, ↓
  thrombogenicity, & reversal endothelial dysfunction.

- These drugs inhibit the rate limiting step in cholesterol
  biosynthesis.  
- They ↓ LDL and TG and increase HDL.  

- SEs ~ myopathy & ↑ LFT’s
- Drugs included Lovastatin, pravastatin , simvastatin,
  fluvastatin, atorvastatin, and rosuvastatin.          

Bile Acid Sequestants
- binds bile acids in the intestine, which results in reabsorption
  of bile acids.  
- This leads 2 ↓ cholesterol pools & intrahepatic cholesterol.  -
- These drugs decrease LDL’s but have no effect of HDL 

- SEs ~ N, bloating, cramping, & an ↑ in LFT’s

- Examples include Cholestyramine & Colestipol.     

Fibric Acid Derivatives
- ↓ TG & ↑ HDL.

- SEs include muscle toxicity.

- Gemfibrizel and fenofibrate 

Nicotinic Acid
- inhibits production of VLDL & LDL.  This ↑ the HDL.

- SEs ~ flushing, pruritis, paresthesias, insulin resistance, & ↑
  uric acid.  Pre-treatment with ASA may help ↓ flushing.

- Advocor is a combo of niacin & lovastatin.  

Miscellaneous
- Ezetimibe is a cholesterol absorption inhibitor.  
- It impairs the absorption of dietary and billiary cholesterol
  w/o affecting absorption of TG & fat soluble vitamins.  This
  decreases the LDL.  
- Works very well with the “statins” (Vytorin is the combo
  drug).
- Probucol ↓ the LDL but also lowers HDL.  
- Used in pts w/ homozygous familial hypercholesterolemia.  

