Patient information; Cholesterol

What is cholesterol?

Cholesterol is a soft, fat-like, waxy substance found in the bloodstream and in all your body's cells. It's normal to have cholesterol. Cholesterol is an important part of a healthy body because it's used for producing cell membranes and some hormones, and serves other needed bodily functions. However too much cholesterol in the blood is a major risk for coronary heart disease (which leads to heart attack) and for stroke. Hypercholesterolemia is the medical term for high levels of blood cholesterol

Sources of cholesterol

Cholesterol comes from two sources: your body and food. Your liver and other cells in your body make about 75 percent of blood cholesterol. The other 25 percent comes from the foods you eat. 

LDL cholesterol is the “bad” cholesterol. When too much of it circulates in the blood, it can clog arteries, increasing your risk of heart attack and stroke.

LDL cholesterol is produced naturally by the body, but many people inherit genes from their mother, father or even grandparents that cause them to make too much. 

Knowing which fats raise LDL cholesterol and which ones don't is the first step in lowering your risk of heart disease. In addition to the LDL produced naturally by your body, saturated fat, trans-fatty acids and dietary cholesterol can also raise blood cholesterol. Monounsaturated fats and polyunsaturated fats appear to not raise LDL cholesterol; some studies suggest they might even help lower LDL cholesterol slightly when eaten as part of a low-saturated and trans-fat diet.

The American Heart Association's Nutrition Committee strongly advises these fat guidelines for healthy Americans over age 2:

· Limit total fat intake to less than 25–35 percent of your total calories each day; 

· Limit saturated fat intake to less than 7 percent of total daily calories; 

· Limit trans fat intake to less than 1 percent of total daily calories;  

· The remaining fat should come from sources of monounsaturated and polyunsaturated fats such as nuts, seeds, fish and vegetable oils; and 

· Limit cholesterol intake to less than 300 mg per day, for most people.  If you have coronary heart disease or your LDL cholesterol level is 100 mg/dL or greater, limit your cholesterol intake to less than 200 milligrams a day. 

For example, a sedentary female who is 31–50 years old needs about 2,000 calories each day. Therefore, she should consume less than 16 g saturated fat, less than 2 g trans fat and between 50 and 70 grams of total fat each day (with most fats coming from sources of polyunsaturated and monounsaturated fats, such as fish, nuts, seeds and vegetable oils).

Types of fat

Saturated fat
Saturated fat is the main dietary cause of high blood cholesterol. Saturated fat is found mostly in foods from animals and some plants. Foods from animals include beef, beef fat, veal, lamb, pork, lard, poultry fat, butter, cream, milk, cheeses and other dairy products made from whole and 2 percent milk. All of these foods also contain dietary cholesterol. Foods from plants that contain saturated fat include coconut, coconut oil, palm oil and palm kernel oil (often called tropical oils), and cocoa butter.

Hydrogenated fat
During food processing, fats may undergo a chemical process called hydrogenation. This is common in margarine and shortening. These fats also raise blood cholesterol. The saturated fat content of margarines and spreads is printed on the package or Nutrition Facts label.

Polyunsaturated and monounsaturated fats
Polyunsaturated and monounsaturated fats are the two unsaturated fats. They're found mainly in many fish, nuts, seeds and oils from plants. Some examples of foods that contain these fats include salmon, trout, herring, avocados, olives, walnuts and liquid vegetable oils such as soybean, corn, safflower, canola, olive and sunflower.

Both polyunsaturated and monounsaturated fats may help lower your blood cholesterol level when you use them in place of saturated and trans fats. Keep total fat intake between 25 and 35 percent of calories, with most fats coming from sources of polyunsaturated and monounsaturated fatty acids such as fish, nuts and vegetable oils.

Trans-fatty Acids 
Unsaturated fatty acids can be in one of two shapes — "cis" and "trans." These terms refer to the physical positioning of hydrogen atoms around the carbon chain. The cis form is more common than the trans form. Trans-fatty acids (TFA) are found in small amounts in various animal products such as beef, pork, lamb and the butterfat in butter and milk.

TFA are also formed during the process of hydrogenation, making margarine, shortening and cooking oils. Keep trans fat intake to less than 1 percent of total calories. For example, if you need 2,000 calories a day, you should consume less than 2 grams of trans fat.

How are trans-fatty acids harmful?
In clinical studies, TFA or hydrogenated fats tended to raise total blood cholesterol levels. Some scientists believe they raise cholesterol levels more than saturated fats. TFA also tend to raise LDL (bad) cholesterol and lower HDL (good) cholesterol when used instead of cis fatty acids or natural oils. These changes may increase the risk of heart disease.

Because there are no standard methods, it's difficult to estimate the TFA content of food items. It's also difficult to estimate intake, especially long-term intake. The four most important sources of TFA in one large group of women studied included margarine; beef, pork or lamb as the main dish; cookies (biscuits); and white bread.

Regulating your intake of trans-fatty acids
The American Heart Association's Nutrition Committee strongly advises that healthy Americans over age 2 limit their intake of trans fat to less than 1 percent of total calories.

Based on current data, the American Heart Association recommends that consumers follow these tips:

· Choose a diet rich in fruits, vegetables, whole-grain, high-fiber foods, and fat-free and low-fat dairy most often. 

· Keep total fat intake between 25 and 35 percent of calories, with most fats coming from sources of monounsaturated and polyunsaturated fats such as fish, nuts, seeds and vegetable oils most often. 

· Use naturally occurring, unhydrogenated vegetable oils such as canola, safflower, sunflower or olive oil most often. 

· Look for processed foods made with unhydrogenated oil rather than partially hydrogenated or hydrogenated vegetable oils or saturated fat. 

· Use soft margarine as a substitute for butter, and choose soft margarines (liquid or tub varieties) over harder stick forms. Look for ”0 g trans fat” on the Nutrition Facts label. 

· French fries, doughnuts, cookies, crackers, muffins, pies and cakes are examples of foods that are high in trans fat. Don't eat them often.  

· Limit the saturated fat in your diet. If you don't eat a lot of saturated fat, you won't be consuming a lot of trans fat. 

· Limit commercially fried foods and baked goods made with shortening or partially hydrogenated vegetable oils. Not only are these foods very high in fat, but that fat is also likely to be very hydrogenated, meaning a lot of trans fat. 

· Limited fried fast food. Commercial shortening and deep-frying fats will continue to be made by hydrogenation and will contain saturated fat and trans fat. 

Cholesterol levels
The American Heart Association endorses that everyone age 20 and older should have a fasting "lipoprotein profile" every five years. This test is done after a nine- to 12-hour fast without food, liquids or pills. It gives information about total cholesterol, LDL (bad) cholesterol, HDL (good) cholesterol and triglycerides.

If you are not fasting when the test is done, your doctor won't be able to get an accurate lipid profile and may need to test you again. 
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Desirable" total cholesterol is usually <200 mg/dL. A total cholesterol of 200 to 239 mg/dL is considered borderline high, while a value > or =240 mg/dL is high

Ideally, LDL cholesterol levels should be less than 100 mg/dL in patients who have had heart disease. People with levels of 160 mg/dL or higher have a high risk of CHD. Intermediate levels – 130 to 159 mg/dL – predict an intermediate risk of CHD
HDL is the good cholesterol and ideally should be more than 60mg/dl
WHAT ARE OTHER RISK FACTORS FOR CORONARY HEART DISEASE 
In addition to hyperlipidemia, there are a number of other factors that put people at increased risk for CHD. The major risk factors for CHD include the following:

  •  Diabetes mellitus

  •  Symptomatic carotid artery disease (eg, stroke or transient cerebral ischemia)

  •  Peripheral arterial disease (eg, claudication)

  •  Abdominal aortic aneurysm

  •  Cigarette smoking

  •  Hypertension (blood pressure > or =140/90 or antihypertensive medication)

  •  Family history of premature CHD (in male first degree relatives <55 years, in female first degree relative <65 years; a first degree relative includes parents and siblings)

  •  Age (men > or =45 years, women > or =55 years)

Prevention and treatment

Too much cholesterol in the blood can lead to cardiovascular disease The world’s number 1 killer. The good news is, you can lower your cholesterol and reduce your risk of heart disease and stroke. Take responsibility for managing your cholesterol levels. Whether you've been prescribed medication or advised to make diet and lifestyle changes to help manage your cholesterol, carefully follow your doctor's recommendations.

Lifestyle changes

Your diet, weight, physical activity and exposure to tobacco smoke all affect your cholesterol level — and these factors may be controlled by:

· eating a healthy diet 

· enjoying regular exercise 

· stopping smoking 

Diet

· Learn to read food labels so you'll be able to limit the satuated fat, trans fats, cholesterol and sodium in your diet. 

· Eat fruits, vegetables, fat-free and low-fat dairy, and whole-grain, high-fiber foods most often. Eat fish twice a week.  

Physical Activity and Cholesterol 

Physical inactivity is a major risk factor for heart disease. The American Heart Association recommends getting at least 30 minutes of physical activity, preferably every day but at least more days than not. You don't need to get your minutes all at once — it's fine to break up your activity into 10- or 15-minute sessions.

For some people, regular physical activity affects blood cholesterol level by increasing the level of HDL (good) cholesterol. A higher HDL level is linked with a lower risk of heart disease. Physical activity can also help control other risk factors for heart disease: weight, diabetes and high blood pressure. Aerobic exercise (exercise that uses oxygen to provide energy to large muscles) raises your heart and breathing rates, which help your heart to work more efficiently at rest as well as during physical activity. Vigorous, regular physical activity such as brisk walking, jogging and swimming also condition your lungs.

Even mild activities, if done daily, can help. You can benefit from simple things like walking, gardening, housework or dancing. Talk to your doctor about getting started, especially if you've been inactive. And use these resources to learn more about incorporating physical activity into your daily routines:

How does smoking increase your risk?

Smoking is the single most preventable cause of death. Tobacco smoke is one of the six major controllable risk factors for heart disease (along with high cholesterol, high blood pressure, diabetes, being overweight and physical inactivity). If you smoke and have high cholesterol, you have two major controllable risk factors you need to work on. Exposure to other people's smoke increases the risk of heart disease even for nonsmokers.

Higher levels of HDL (good) cholesterol may reduce your risk of heart disease, but smoking has been shown to lower HDL (good) cholesterol levels. Smoking also decreases your tolerance for physical activity, making it harder to get the activity you need to help you reach healthy cholesterol levels. 

The good news is that when you stop smoking — no matter how long or how much you’ve smoked — your risk of heart disease and stroke starts to drop. It’s cut in half after one year without smoking, then continues to decline until it’s as low as a nonsmoker’s risk. 

Drug Therapy for Cholesterol
Cholesterol-Lowering Drugs

	
	


Various medications can lower blood cholesterol levels. They may be prescribed individually or in combination with other drugs. Your doctor will determine the best drug or combination for you. 

Statins (also known as HMG CoA reductase inhibitors)

This class of drugs works in the liver to prevent the formation of cholesterol. Statins are most effective at lowering the LDL (bad) cholesterol, but also have modest effects on lowering triglycerides (blood fats) and raising HDL (good) cholesterol.
 
Most of statins' side effects are mild and generally go away as your body adjusts. Muscle problems and liver abnormalities are rare, but your doctor may order regular liver function tests. Patients who are pregnant or who have active or chronic liver disease should not take statins.

Statins currently available in Srilanka include:
· Atorvastatin 

· Lovastatin 
· Rosuvastatin 

· Simvastatin 
Selective cholesterol absorption inhibitors

This relatively new class of cholesterol-lowering medications works by preventing the absorption of cholesterol from the intestine. Selective cholesterol absorption inhibitors are most effective at lowering the LDL (bad) cholesterol, but may also have modest effects on lowering triglycerides (blood fats) and raising HDL (good) cholesterol.

The first medication of this class, ezetimibe 
Resins (also known as bile acid sequestrant or bile acid-binding drugs)

This class of LDL-lowering drugs works in the intestines by promoting increased disposal of cholesterol. Your body uses cholesterol to make bile, an acid used in the digestive process. These medicines bind to bile, so it can't be used during digestion. Your liver responds by making more bile. The more bile your liver makes, the more cholesterol it uses. That means less cholesterol is left to circulate through your bloodstream.

Resins currently available include:
· Cholestyramine 

· Colesevelam 
Fibrates (fibric acid derivatives)

Fibrates are best at lowering triglycerides and in some cases increasing HDL (good cholesterol) levels. These drugs are not very effective in lowering LDL (bad) cholesterol. That's why fibrates are generally used in people whose triglycerides are high or whose HDL is low, after reaching LDL goal. Fibrates are most effective at lowering triglycerides (blood fats). Additionally, they act to raise the levels of HDL (good) cholesterol. Fibrates may be used in combination therapy with the statins.

Fibrates currently available include:
· Gemfibrozil  

· Fenofibrate  

Niacin (nicotinic acid)
This drug works in the liver by affecting the production of blood fats. Niacin is prescribed to lower triglycerides and LDL cholesterol and raise HDL ("good") cholesterol.

Niacin side effects may include flushing, itching and stomach upset. Your liver functions may be closely monitored, as niacin can cause toxicity. Nonprescription immediate release forms of niacin usually have the most side effects, especially at higher doses. Niacin is used cautiously in diabetic patients as it can raise blood sugar levels.

Other lipid lowering therapies
  Fish oil – Fish oil supplements lower triglyceride levels but may raise levels of a subtype of LDL cholesterol. Doctors usually recommend fish oil treatment only for people with high triglyceride levels. Possible adverse effects of fish oil include a decrease in vitamin E levels in the blood and gastrointestinal side effects (nausea, burping, bloating, gas, diarrhea, and a fishy aftertaste).

  Soy protein – Soy protein contains isoflavones, which mimic the action of estrogen. A diet high in soy protein can slightly lower levels of total cholesterol, LDL cholesterol, and triglycerides, and raise levels of HDL cholesterol. Check with your doctor before you take soy protein supplements.

  Garlic – Garlic might lower levels of both total and LDL cholesterol slightly, but this is not well established. Confer with your doctor before using garlic as a nutritional supplement.

  Cholesterol-lowering margarines – Cholesterol-lowering margarines contain plant sterols and stanols, which may act by blocking absorption of cholesterol in the intestine. They lower levels of total and LDL cholesterol. However, researchers are evaluating whether these margarines also lower levels of two beneficial substances: beta carotene (a form of vitamin A) and alpha tocopherol (a form of vitamin E). These margarines tend to cost about five times what ordinary margarines cost.

IMPORTANCE OF ADHERING TO TREATMENT
The treatment of hyperlipidemia is usually a lifelong process. Although medications can rapidly lower lipid levels, it often takes 6 to 12 months before the effects of lifestyle modifications are noticeable. Once you and your doctor find an effective treatment and achieve results, it is important to stick with the treatment plan: discontinuation of treatment usually means that lipid levels will rise again.

Most people who discontinue treatment cite side effects or an ineffectiveness of treatment as the main reasons. The wide variety of lipid-lowering options available today should make it possible for most people to find options that work for them. Be sure to talk with your doctor if a specific treatment option is not working well for you; he or she can probably recommend alternatives.
