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What 1s Cholesterol?

» Cholesterol is a soft, fat-like substance stored in the
bloodstream and carried through the body In fat filled packages
covered by a layer of protein called lipoproteins.

» There are several types of lipoproteins, but the two most
Important ones that are used to calculate cholesterol levels
are:

1. High Density Lipoproteins or HDL
2. Light Density Proteins or LDL

» Cholesterol is produced by the liver or iIs taken into the body by
eating foods high in fat and cholesterol, i.e. beef, sausage,
milk, butter, and cheese.
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» A higher HDL score Is “Good" Cholesterol
desirable and is associated
with a lower risk of coronary
artery disease
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LDL Cholesterol

» Low density lipoproteins
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“Bad” Cholesterol



http://watchlearnlive.heart.org/cvml_player.php?moduleselect=chlscr
http://watchlearnlive.heart.org/cvml_player.php?moduleselect=chlscr

Where Do Triglycerides Fit?

» Triglycerides are the most
common type of fat and is
stored all over the body

Cholesterol and triglycerides
form the core of all lipoproteins.

» A higher triglyceride level A | s
may mean you have a P RERERAN]  sovcororvebon,
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or have diabetes.
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Triglycerides

» Extremely high
triglyceride levels may
lead to pancreatitis
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What Does Cholesterol Do?
“The Good”’

» Cholesterol is essential for normal body function. It is
used to:

< Form cell membranes

< Produce hormones (estrogen, testosterone, etc.)
< Produce Vitamin D (in the skin)

< Produce substances that aid in digestion (bile)



What Does Cholesterol Do?
“The Bad”

» High blood cholesterol levels, especially LDL cholesterol,
leads to the development of heart disease and stroke

» High blood cholesterol itself does not cause any signs or
symptoms, so many people are unaware that their
cholesterol level is too high

» High cholesterol is considered one of the major risk
factors for heart disease that Is treatable
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Presentation Notes
Cigarette smoking
High blood pressure (140/90 mmHg or higher or on blood pressure medication)
Low HDL cholesterol (less than 40 mg/dL)
Family history of early heart disease (heart disease in father or brother before age 55; heart disease in mother or sister before age 65)
Age (men 45 years or older; women 55 years or older)



What Does Cholesterol Do?
“The Ugly”

» Heart diseases (which includes heart disease, stroke and other
cardiovascular diseases) Is the leading cause of death for both
men and women.

» Cardiovascular diseases claim more lives than all forms of
cancer combined.

» Coronary heart disease iIs the most common type of heart
disease, Kkilling over 370,000 people annually.

» In the United States, someone has a heart attack every 34
seconds. Every 60 seconds, someone In the United States dies
from a heart disease-related event.



High Cholesterol, Atherosclerosis
and CAD

High cholesterol levels lead to the deposition
of cholesterol in artery walls, over time,

forming plaques that narrow the lumen of 05
the artery

Atherosclerosis

Coronary artery disease (CAD) occurs when
the inside (the lumen) of one or more
coronary arteries narrows, limiting the flow
of oxygen-rich blood to surrounding heart
muscle tissue

Atherosclerosis is the process that causes
the artery wall to get thick and stiff

CAD may lead to a complete blockage of the R o A B b i otk Sl matnsga by
artery, which leads to a heart attack

Figure C shows a corenary artery narrowed by plaque. The buildup of plaque limits the flow of


http://www.nhlbi.nih.gov/health/health-topics/topics/hbc
http://www.nhlbi.nih.gov/health/health-topics/topics/hbc

What Are Cholesterol Goals?

» Total cholesterol (TC) goal values:
< 75-169 mg/dL for those age 20 and younger
< 100-199 mg/dL for those over age 21
» Low density lipoprotein (LDL cholesterol) goal values:

< Less than 70 mg/dL for those with heart or blood vessel disease and for other patients
at very high risk of heart disease (those with metabolic syndrome)

< Less than 100 mg/dL for high risk patients (for example: some patients who have
diabetes or multiple heart disease risk factors)

< Less than 130 mg/dL otherwise
» High density lipoprotein (HDL) goal value:

< Greater than 45 mg/dl (the higher the better)
» Triglyceride (TG) goal value:
» Less than 150 mg/di

L)
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Get checked regularly- done in health unit

Risk factors for CAD- age, sex (50 for men, 55 for women), genetics or family history (MI < 55 for men, < 65 for women), overweight, sedentary lifestyle, unhealthy diet, smoking, history of HTN, elevated cholesterol, history of DM or metabolic syndrome

Total blood (or serum) cholesterol �Your total cholesterol score is calculated using the following equation: HDL + LDL + 20 percent of your triglyceride level. A total cholesterol score of less than 180 mg/dL is considered optimal.�
The optimal guideline level of LDL cholesterol is less than 100 mg/dl. Research from the Cleveland Clinic (REVERSAL study) compared two cholesterol lowering drugs (pravastatin and atorvastatin) and found that lower levels of LDL, as low as 60 mg/dl had better outcomes. A second study called PROVE-IT also found that the lower the LDL cholesterol the better - the PROVE-IT study results stated - "These findings indicate that patients who have recently had an acute coronary syndrome benefit from early and continued lowering of LDL cholesterol to levels substantially below current target levels." TNT, Treating to New Targets also found that "intensive Atorvastatin therapy to achieve LDL cholesterol concentrations well below recommended target levels provides an incremental clinical benefit in patients with stable coronary artery disease." These studies have impacted LDL goals and have provided now options as to when to initiate drug therapy — as seen in the new updates. 


What Affects Cholesterol Levels?

» Factors that are under your control:

< Diet: Saturated fat and cholesterol in the food you eat make your blood cholesterol
level rise. Saturated fat is the main problem, but cholesterol in foods also matters.
Reducing the amount of saturated fat and cholesterol in your diet helps lower your
blood cholesterol level.

< Weight: Being overweight is a risk factor for heart disease. It also tends to increase
your cholesterol. Losing weight can help lower your LDL and total cholesterol levels, as
well as raise your HDL and lower your triglyceride levels.

< Physical Activity: Not being physically active is a risk factor for heart disease. Regular
physical activity can help lower LDL (bad) cholesterol and raise HDL (good) cholesterol
levels. It also helps you lose weight. You should aim to be physically active for 30
minutes on most, if not all, days.

< Smoking: Using any tobacco products is an increase risk factor for elevation of
cholesterol levels and heart disease

» Factors not under your control:

<« Age and Gender: As women and men get older, their cholesterol levels rise. Before the
age of menopause, women have lower total cholesterol levels than men of the same
age. After the age of menopause, women's LDL levels tend to rise.

< Heredity: Your genes partly determine how much cholesterol your body makes. High
blood cholesterol can run in families.



Therapeutic Lifestyle Changes

» The new guidelines from the American College of Cardiology and
American Heart Assocliation emphasize preventing heart disease
In the short- and long-term, and recommend "therapeutic
lifestyle changes (TLC)" to lower LDL. These involve:

< Reducing saturated fat and cholesterol intake
< Increasing intake of soluble fiber

< Reducing weight if you are overweight - especially if you have
metabolic syndrome

< Increasing physical activity - regular physical activity is
recommended for everyone.

< Controlling high blood pressure
< Quitting smoking



New Treatment Guidelines for

Cholesterol

» New guidelines from the American College of Cardiology and American
Heart Association focus on four main groups of people who may be
helped by statins:
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People who already have cardiovascular disease. This group includes people
who have had heart attacks, strokes caused by blockages in a blood vessel,
mini-strokes (transient ischemic attacks), peripheral artery disease, or prior
surgery to open or replace coronary arteries.

People who have very high LDL (bad) cholesterol. This group includes adults
who have LDL cholesterol levels of 190 mg/dL or higher.

People who have diabetes. This group includes adults who have diabetes and
an LDL between 70 and 189 mg/dL, especially if they have evidence of
vascular disease.

People who have a higher 10-year risk of heart attack. This group includes
people who have an LDL above 100 mg/dL and whose 10-year risk of a heart
attack is 7.5 percent or higher.
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All four guidelines (from November 2013 Journal of Circulation) advise doctors to consider a patient’s overall health in treatment decisions. And that’s why one of the biggest changes in the cholesterol guidelines could lead to more people taking statins. Doctors have long prescribed statins based on a cholesterol number, particularly the level of “bad” LDL cholesterol.

But the guidelines advise assessing factors such as age, gender, race, whether a patient smokes, blood pressure and whether it’s being treated, whether a person has diabetes, as well as blood cholesterol levels in determining their risk.  They also suggest that healthcare providers may want to consider other factors, including family history. Only after that very personalized assessment is a decision made on what treatment would work best.

 The information required to estimate ASCVD risk includes age, sex, race, total cholesterol, HDL cholesterol, systolic blood pressure, blood pressure lowering medication use, diabetes status, and smoking status. 




Medical Treatments

Statins (HMG-CoA Reductase Inhibitors )- Block the production of
cholesterol in the liver

Statins lower cholesterol and stabilize cholesterol plaques by decreasing
the inflammatory process in the artery wall

Statin meds include:
< Lovastatin- Mevacor, Altoprev (20-80 mg)
< Pravastatin- Pravachol (20-40 mg)
< Simvastatin- Zocor (20-80 mg)
< Fluvastatin- Lescol (20-80 mg)
< Atorvastatin- Lipitor (10-80 mg)
< Rosuvaststin- Crestor (5-40 mg)

< Pitavastatin- Livalo (1- 4 mg)
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Products containing statins in combination with other drugs include:
Advicor (lovastatin/niacin extended-release)
Simcor (simvastatin/niacin extended-release)
Vytorin (simvastatin/ezetimibe).



Medical Treatments

» Bile Acid Sequestrants- Work inside the intestine to decrease the
amount of fat absorbed from food

< Cholestyramine- Questran/ Questran Light
< Colesevelam- Welchol
< Colestipol- Colestid

» Cholesterol Absorption Inhibitor- Decrease the amount of cholesterol
absorbed from food (and also lower triglycerides)

<+ Ezetimibe- Zetia

» Fibric Acids- Are primarily used to decrease triglycerides, but can also
increase HDL cholesterol (minimally decrease LDL)

< Fenofibrate- Tricor, Antara, Fenoglide, Fibricor, Lipidil, Lipofen, Lofibra,
Triglide, Trilipix

< Gemfibrozil- Lopid
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BILE ACID SEQUESTRANTS
Purpose: Lowers LDL “bad” cholesterol and slightly increases HDL “good” cholesterol
Possible side effects: Constipation, weight loss, belching, bloating, diarrhea, nausea, vomiting and stomach pain. Rarely, black tarry stools. 
Remarks: 
The powder should never be taken in its dry form; it should always be mixed with at least three to four ounces of water, milk, flavored drink, juice or carbonated drink. 
Other medications should be taken one hour before or four hours after taking a bile-acid sequestrant. 

FIBRIC ACIDS (lower LDL by lowering VLDL which carry TG in blood)
Purpose: Most effective at lowering elevated triglycerides (blood fats) and can also lower LDL (“bad” cholesterol) to a lesser amount than statins, and increase HDL (“good” cholesterol) 
Possible side effects: Stomach upset, abdominal pain, muscle pain, nausea, diarrhea, vomiting and gas. 
Remarks: 
Report unexplained muscle pain, tenderness or weakness, particularly if accompanied by fever or feeling sick. 
Do NOT take with severe kidney or liver disease
Gemfibrozil should NOT be taken with statin medications



Vitamins and Supplements

» Niacin (Nicotinic Acid)- is a B-complex vitamin, which blocks the liver
from removing HDL and lowers triglycerides

< Niacin- Niaspan, Niacor, Slo - Niacin

» Omega 3 Fatty Acids (Fish Oils)- increase the level of HDL and lowers
triglycerides

< Icosapent Ethyl- Vescepa
< Omega-3-Acid Ethyl Esters- Lovaza
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NIACIN
Purpose: Lowers LDL ("bad" cholesterol), increases HDL ("good" cholesterol) and is also useful to help lower triglycerides. 
Possible side effects: Flushing of the face and upper body, itching or tingling, headache and stomach upset. Can lead to increased blood sugars in patients who have diabetes. Can worsen gout attacks by increasing uric acid levels. 
Remarks: 
Take with meals to reduce stomach upset. 
Aspirin may help decrease flushing, if taken 1/2 hour before niacin. 
Caution in patients with diabetes, elevated uric acid and peptic ulcer disease
Do NOT use with chronic liver disease or severe gout

FISH OILS
Purpose: Lowers triglycerides, may lead to increase in LDL (“bad cholesterol”) levels
Possible side effects: Belching, fishy taste, gas, rash, itching. 
Remarks: 
Can keep in refrigerator or freezer to prevent fishy aftertaste
Caution in patients with fish or shellfish allergy 
May increase bleeding time, caution in patients who are on blood thinning medications or have bleeding disorders. 



Hot Topics!

» Do statins cause muscle pain or injury?

Muscle aches and inflammation is a potential side effect listed on statins. The symptoms generally
resolve after discontinuation of the medication. There have been rare causes of more severe
muscle issues for which treatment is needed.

» Do statins cause dementia?

There is some data available that supports the theory that statins may increase patient’s
susceptibility to dementia, but interestingly, some studies suggest that statins might improve
memory in certain people by lowering the risk of dementia.

» Do statins cause diabetes?

Careful review of findings from many trials combined does show that statins can modestly raise
blood sugars( through increasing insulin resistance and production in the pancreas) , and more
patients who are on statin therapy are diagnosed with diabetes mellitus compared with those not
on statins. Although patients on statins do have a higher risk of developing diabetes mellitus during
the studies, they also experience a significant drop in cardiovascular events. (review of 13 studies
showed development of 1 case of DM, but 5.4 CV events were prevented)
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Dementia
Beatrice A. Golomb, an associate professor of medicine at the University of California, San Diego, suggests that one at-risk group may be people with defects in their mitochondria, the structures within cells that make energy. Statins prevent the body from making an antioxidant that neutralizes the damaging free radicals created by mitochondrial activity. If brain cells—which consume lots of energy—already have mitochondrial problems, then statin therapy could tip the scale and cause noticeable symptoms, such as trouble learning.

Interestingly, some studies suggest that statins might improve memory in certain people by lowering the risk of dementia. This benefit could occur because cholesterol is involved in the production of the protein clusters that are the hallmark of neurodegenerative diseases such as Alzheimer’s and Parkinson’s. But even if statins are neurologically protective for some, they may be problematic for others, given that the opposing effects probably arise through different biochemical pathways.

In patients reporting memory loss, the symptoms were not serious and were reversible within a few weeks after the patient stopped using the statin. Some people affected in this way had been taking the medicine for a day; others had been taking it for years.

Diabetes
Combining information from 13 individual studies (involving a total of 91 140 patients) showed that treating 255 patients with statins for 4 years led to 1 extra case of diabetes mellitus, whereas 5.4 cardiovascular events were prevented.4 Therefore, although the risk of diabetes mellitus is higher in patients receiving statins, statins ultimately benefit cardiac health in people with established heart disease or risk factors for heart disease.

In 1 study, diabetes mellitus was diagnosed in 27% more patients receiving a statin (rosuvastatin) compared with patients receiving placebo (an identical appearing pill that does not contain medication), but patients receiving the statin had a significant 54% lower risk of heart attack, 48% lower risk of stroke, and 20% lower risk of death from any cause.3 Although risk of new-onset diabetes mellitus is seen with all statins, it is not true that 27% of patients prescribed a statin will develop diabetes mellitus. Many people treated with placebo also developed diabetes mellitus. The findings do show that new-onset diabetes mellitus is more common in the patients who received statin treatment. 

Therefore, although the risk of diabetes mellitus is higher in patients receiving statins, statins ultimately benefit cardiac health in people with established heart disease or risk factors for heart disease. More importantly, the strongest predictors of whether a patient will develop diabetes mellitus (regardless of whether he/she takes a statin) still include older age, increased weight, and higher blood sugar levels before statin use. Statins may be simply unmasking diabetes mellitus that would have developed anyway based on these other very important risk factors. 
The effect of statins on glucose are small, and it takes combining many studies that involve thousands of patients for doctors to be confident in a consistent but weak association between statin therapy and the development of new-onset diabetes mellitus or worsening of diabetes mellitus. In patients without diabetes mellitus, fasting sugars are increased by 3 mg/dL for patients using statins compared with those not using statins, and it took data from >345 000 patients to detect this difference in a clinical setting.5 In patients with diabetes mellitus and hemoglobin A1c near 7.5% before starting statins, atorvastatin and rosuvastatin (2 potent and widely used statin drugs) both increased hemoglobin A1c by ≈0.3%.6 
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Risk Factors for Heart Disease

Age (>50 for men, >55 for women)
High blood pressure

High blood cholesterol

Diabetes and pre-diabetes
Smoking

Being overweight or obese

Being physically inactive

Having a family history of early heart disease (<55 for men, < 65 for
women)

Having a history of preeclampsia during pregnancy
Unhealthy diet




Cholesterol Scores

Total Cholesterol Level

Less than 200mg/dL
200-239 mg/dL
240mg/dL and above

LDL (Bad) Cholesterol Level
Less than 100mg/dL

100-129mg/dL
130-159 mg/dL

160-189 mg/dL
190 mg/dL and above

HDL (Good) Cholesterol Level

Less than 40 mg/dL

40—59 mg/dL
60 mg/dL and higher

Category
Desirable
Borderline high
High

LDL Cholesterol Category
Optimal

Near optimal/above optimal

Borderline high
High
Very High

HDL Cholesterol Category

A major risk factor for heart disease

The higher, the better

Considered protective against heart

disease
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