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LIPID-LOWERING DRUGS 
 
Numerous studies show high cholesterol, familial hypercholesterolemia, diabetes, smoking, lack of exercise, 
obesity and hypertension increase risk of heart disease. 
Lowering LDL-cholesterol, total cholesterol and TG can reduce risk of MI in these patients by 10%-30% 
(depending on the study; however, most studies also include exercise, weight loss and dietary changes, so…?) 
 
Dietary Guidelines for Americans, 2015:  
 Acceptable Macronutrient Distribution Range for fats is 20-35% of calories from fat 
 (Note: people trying to lose weight do better with 20-25% fat, not zero!) 
 
2013 ACC/AHA Guidelines determined that it wasn't helpful to try to reach a "goal" LDL level, but rather the 
intensity of treatment should be tailored to the patients' risk factors 
10-year risk for atherosclerotic cardiovascular Disease (ASCVD) can be calculated with a number of free web 
pages or apps. 
 
Dietary fats come in three forms: 
 Triglycerides (glycerol + 3 fatty acids) (TGs): most fats in the diet come like this 
 Phospholipids (glycerol + 2 fatty acids): i.e. lecithin 
 Sterols: i.e. cholesterol and cholesterol esters 
Fatty acids come in 4 forms: 
 Saturated and trans fatty acids: shown to increase risk for heart disease 
  trans fatty acids are artificially manufactured by “hydrogenation” 
 Unsaturated and omega-3 fatty acids: shown to decrease risk for heart disease 
Cholesterol in the body comes from your liver (75%) and your food (25%) 
 
Digestion of fats: 
 As fat enters the intestine, bile is secreted from the gallbladder.  Bile emulsifies the fat 
 Fat globules at the intestinal brush border are broken into glycerol and fatty acids 
Inside the intestinal cell, the fatty acids are repackaged into triglycerides and along with protein are made into 
chylomicrons which have a shell of phospholipids so they can dissolve in blood. 
Triglycerides are carried in the bloodstream by chylomicrons and VLDL (see below) 
 Remember that fat-soluble vitamins (ADE & K) require fat for absorption as well. 
 
Serum Lipids are transported in blood as lipoproteins: 
Chylomicrons 
Very-Low Density Lipoproteins (VLDLs) 
Low Density Lipoproteins (LDLs)  
“bad cholesterol”: <100mg/dL desirable 
Are just VLDLs that dropped off some Triglyceride 
LDLs carry cholesterol to the cells of the body 
High Density Lipoproteins (HDLs)  “good cholesterol”: >40mg/dL desirable 
HDLs scavenge extra cholesterol from the body and return it to the liver 
 
Note:  Lipoproteins like LDL are made in the body, they are NOT in your food 
 
Cholesterol: is required for cell membranes, myelin sheath, steroid molecules and bile 
 Getting rid of bile lowers the level of cholesterol in the blood 
 Liver makes all the cholesterol you need, so dietary cholesterol is extra 
 “Normal levels”: <200mg/dL total blood cholesterol 
<100 LDL, >40 HDL and <150 TG  
 These numbers are guidelines for patients with risk factors… 
 Total Cholesterol = LDL +HDL +TG/5. 
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Atherosclerosis is exacerbated by high blood levels of LDL. Each 10% reduction in cholesterol reduces 
incidence of heart disease 20-30%.  High triglyceride levels are also correlated with other risk factors for heart 
disease.  
 
First step to reduce LDL:  diet modification, especially reducing saturated and trans fats 
 and increase exercise 
Then: drugs: all reduce cholesterol and most reduce triglyceride levels as well. 
 
Also be aware that there are at least six genetic variants of hyperlipidemia (“familial hypercholesterolemia”) that 
may lead to high lipid levels.   
The selection of drugs for these patients depends on which variant the patient has. 
 
HMG-CoA reductase Inhibitors (“Statins”) 
lovastatin (Mevacor, Altoprev) - first generation ⇓ LDL 30% 
 simvastatin (Zocor) ⇓ LDL 45% 
  also marketed: simvastatin+ezetembe (Vytorin), simvastatin+niacin (Simcor) 
 atorvastatin (Lipitor) ⇓ LDL 60% 
 rosuvastatin (Crestor): better than atorvastatin and almost NO P450 metabolism 
 pravastatin (Pravachol), pitacastatin (Livalo), 
 
Mechanism of action: The statins are all analogs of HMG, the 
precursor to cholesterol.  They block the action of HMG-CoA 
reductase and reduce the intracellular supply of cholesterol.  
This in turn increases the number of LDL receptors on the 
cells’ surfaces and the LDL receptors gobble up circulating 
LDL.   
How cool is this:  Most statins undergo first-pass metabolism, 
so they mostly only act on the liver, which is perfect! 
 
Warnings: Myopathy (due to destruction of muscle) – leads to 
kidney failure.   
 Check creatinine kinase (CK) for this, warn patients about muscle pain 
 Dose-related, so other drugs that raise statin levels should be taken cautiously  
 Liver dysfunction - check "LFT"s prior to starting and again if symptoms (jaundice, pain, fatigue…) 
 Increased blood glucose 
 Interactions:CYP3A4 inhibitors, gemfibrozil, niacin, verapamil, amiodarone, grapefruit etc  
Pregnancy Category X 
Most studies on patients age 40-75, usu. recommended if ASCVD risk >10%  
 
Note: Chinese red yeast rice contains lovastatin as well as other compounds that may lower LDL and TG.  The 
red yeast rice supplement CholestinTM was proven useful in controlled studies, but that trade name has been 
applied to a different formulation that no longer contains the statin, and is no longer monitored by USP.  ONLY 
buy a supplements monitored by the USP! 
 
OMEGA-3 FATTY ACIDS (docosahexaenoic acid (DHA)/ eicopentaenoic acid (EPA)) 
Reduce triglyceride levels 
Omega-3s normally found in: 
cold water fish like: anchovies, bluefish, carp, catfish, halibut, herring, lake trout, mackerel, pompano, salmon, 
striped sea bass, tuna (albacore), and whitefish 
nuts (especially walnuts)  
vegetable oils (flaxseed, canola oil, soybeans, olive oil, canola oil) 
fish sources contain DHA/EPA, plant sources contain alpha-linolenic acid (ALA) 
Recent evidence >77,000 patients suggests  
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 Omega-3 SUPPLEMENTS DO NOT reduce cardiovascular risk  
 March 2018:  JAMA Cardiol. 2018;3(3):225-234.  (So get them from your diet!) 
 
American Heart Association recommends 2 servings of fish per week.  No RDA 
  
OTC supplements vary widely in actual dosage (USP approval is essential!) 
 Usually are derived from fish oil (DHA/EPA) or from flaxseed (ALA) 
ALA is converted to EPA in the body 
 Scientific evidence for benefit is strongest with the fish/fish oil supplements 
 Remember some fish contain mercury, so not good for kids or pregnant women 
  
Prescription supplement DHA/EPA marketed as Lovaza from fish oils   
  Indication:  severely high TG (>500 mg/dL) 
  Dosage is 4 g/day (really high!) 
  Side effects:  weird taste in mouth, hemorrhage (bleeding/bruising) 
 
Other drugs that work to reduce lipids include: 
FIBRATES such as: fenofibrate (Fibricor) or gemfibrozil (Lopid) 
 that work by increasing fatty acid breakdown in cells 
 They also can cause myopathy, gallstones, and kidney or liver disease 
 They also increase warfarin levels. 
 
NIACIN:  the vitamin!  In very high doses it reduces LDL and increases HDL 
However, like all vitamins taken in high dose, there are bad side effects, including flushing of & gout 
 
BILE ACID BINDING RESINS like:  
 colestipol (Colestid), colesevelam (Welchol), cholestyramine (Questran) 
Mechanism of action:  Resins bind bile in the intestines and carry the bile out of the body with defecation.  Since 
bile is 70% cholesterol, the liver is forced to take more cholesterol (thus LDLs) from the bloodstream to 
replenish the bile. 
These resins are all giant molecules that aren’t absorbed into the bloodstream.  They are only taken orally, stay 
in the gut and are pooped out. 
Fun fact: the fiber in oatmeal binds bile the same way, and that is why oatmeal lowers cholesterol! 
 
CHOLESTEROL ABSORPTION INHIBITORS like ezetimibe (Zetia) 
 Mechanism of action: ezetimibe binds fats and prevents absorption of biliary and dietary cholesterol 
 Decrease LDL  
 Often used in combination with statins (synergistic effect) 


