Hyperlipidemia /High Blood Cholesterol 

An Introduction 

Cholesterol has been one of the hottest topics in today’s society as developed countries have had a rapid rise of heart disease, obesity and diabetes complicated by sedentary lifestyles and diets high in unsaturated fats. Developing countries like Singapore have been following suit. Typically our cuisine consists of an unbalanced diet laden with unsaturated fats and salt. Individuals like you and I may think that “it will never happen to me because I feel fine and healthy” – but that is a misconception. Hyperlipidemia, a condition where the blood cholesterol is raised, is without signs or symptoms. Most times when people find out that they have high cholesterol is often times when they are diagnosed with heart diseases, heart attacks or strokes. By which then, it is already too late. Keeping your cholesterol levels in check is important in prevention of heart attack and stroke.

Let’s begin by understanding how heart disease begins…
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Blood vessels are like big pipes in a drainage system and the large pressure of the water can often flush materials through quite effectively. Each blood vessel usually supplies a specific tissue or muscle with oxygen and other nutrients carried in the blood. Cholesterol also has a tendency of sticking on the blood vessel walls. Once it sticks, other materials in the blood are attracted. White blood cells are attracted to the deposits of cholesterol as they try to “digest” the cholesterol. Foam cells are formed, and this whole complex is termed “plaques”. If these plaques rupture, they set off a whole string of events, finally resulting in clotting. When the clots become big enough to block a vessel, a heart attack or stroke results. Sometimes these clots can break off. As these clots travel, they may block the smaller vessels, resulting again in a possible heart attack or stroke.+

Studies have shown that there is a direct correlation between the reduction of LDL cholesterol and the risk of heart attacks and stroke. LDL cholesterol contributes to the significant risk of stroke and heart attacks. Some people are at higher risk due to existing family history of cardiovascular problems or have existing medical conditions such as diabetes.

Tips to keep your blood cholesterol in check

Reducing cholesterol should become a life-long strategy as young, middle-aged and elderly people are equally affected to the damaging effects of heart disease. 

Begin by:

· Proactively limiting the foods that contain high amounts of saturated fats e.g. coconut milk, and animal fat

· Take at least 5 servings of fruits and vegetables daily

· Choose wholegrain bread

· Substituting full cream diary foods with light and skim milk

· Limiting red meat and increasing your intake of fish to at least twice a week

· Limit deep fried foods and taking regular fruits as snacks.

· Exercising most days of the week for at least 30 minutes

· Slowly making a habit to walk the extra mile instead of taking the bus for the few stops. 
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Do you have a cholesterol problem?

The normal total cholesterol range falls under 5.1mmol/litre and low-density lipoprotein (LDL) is less than 3.4mmol/litre. If you have a test reading over these values, it is time to take extra precautions. 

The presence of certain risk factors influences the use of cholesterol-lowering drugs and the target level of LDL for an individual. These may include

· Age – men above 45 years or women above 55 years

· Family History – Having a brother, father or son with a history of heart disease before ages 55, or mother, sister or daughter before ages 65

· Smoking status – people who smoke or those who work/live in an environment with smokers. 

· High blood pressure – Patients with blood pressure above 140/90mmHg

· Diabetes – Patients with fasting blood sugar of  126mg/dL or higher

Medication Used in Hyperlipidemia

Medications have to be combined with an active lifestyle and low-fat diet to achieve the desired cholesterol level. 



The first line option for the treatment of high LDL cholesterol is the ‘statin’ as they are efficacious and are well tolerated by patients. They are used when dietary control is insufficient or if you have compelling risk factors for heart disease. 

They work by reducing the amount of cholesterol naturally produced by the liver, thereby utilizing dietary cholesterol for the body’s basic functions. In addition, they can help in reducing triglyceride levels as well. 

The major but rare side effect that may occur with all statins is unexplained muscle aches and pain.  If this occurs contact your doctor immediately. Other commonly experienced side effects include some nausea and vomiting, which subside over time. Avoid drinking large amounts of grapefruit juice while taking this medication.

Simvastatin would be the first choice of statin as it is available in the generic form and would be the most cost-effective. In other words, it works effectively and is cheaper than the rest. You need to take these tablets daily, preferably at night. The full effects of this class of agents may not be seen until 2 to 4 weeks after you have started taking them. You may not feel any benefits of taking these tablets but your regular test results will demonstrate that they are doing its job. The original brand name is Zocor(. You can request a less expensive brand from your doctor or pharmacist that works exactly the same as the original brand.

Patients with serious cholesterol problems may be prescribed a combination of a statin with another cholesterol medication. This combination may increase the side effects. If you notice any unusual muscle pain, it is best to consult your doctor or pharmacist.  


Fibrates are another class of drugs used particularly when patients have high triglyceride despite dietary changes. Fibrates can often cause diarrhea, difficulty in passing stools, nausea and sometimes stomach cramps. Not everyone will experience all these side effects but if they are severe, consult your doctor or pharmacist.


Bile is a hormone to help digest fats from your meals. Bile acid sequestrants work by excreting bile. This causes the body responds by producing more from the existing cholesterol in your body. Cholestyramine is not absorbed in the body. However, it causes a number of side effects pertaining to the stomach and the digestive system. Stomach cramping, bloating, nausea, vomiting and diarrhea are common. However, these side effects are minimal if used at lower doses and can often be beneficial in further reducing cholesterol when used in combination with statins.

If you take any other medications, you need to take them separately by at least 1 hour before and four to six hours later as the absorption can be affected if taken together. E.g. if you take cholestyramine at 9am, you need to take your other medication at or before you’re your pharmacist would be the best person to help you with scheduling your medication. Cholestyramine can often reduce the absorption of fat-soluble vitamins, in particular Vitamin A, D, E, K. You may have to take these supplements if you are taking cholestyramine for the long term.



Ezetimibe works by specifically blocking the absorption of cholesterol into the body. It is not as effective as the first line agents, statins, and thus would be reserved for people who cannot tolerate the statins or added on for people whose LDL cannot be lowered on statins alone. Some of the commonly experienced side effects include headache and diarrhea and in some cases can increase the risk to muscular aches and pains. 


Nicotinic acid has been used in patients who have extremely high levels of triglycerides as well as LDL-cholesterol. Nicotinic acid is effective but produce certain number of side effects including facial flushing, dizziness and sometimes nausea and vomiting. These side effects often happen on the start of your therapy but subside over time. You can minimize stomach upsets by taking this agent after food. Some doctors may prescribe aspirin 30 minutes before your dose of nicotinic acid. Your doctor will advise you on regular visits to check on your liver, sugar or uric acid levels.


Some studies have shown that fish oil (Omega-3 fatty acids) can help to reduce triglyceride levels, however they need to be taken on a daily dose of 2 to 4 grams. Different brands contain different constituents of the 2 fatty acids. It is important to ascertain the correct combination before starting on any brands that are different than what your doctor has prescribed for you.

Fish oil has minimal side effects, however it may increase bleeding time if you experience cuts or grazes. If you take any blood-thinning medications, like aspirin, ticlopidine, clopidogrel, warfarin or gingko biloba, it is important to consult your doctor or pharmacist first. 

Table of Summary of Common Medications mentioned above:

	Class (E.g.)
	What it is used for
	How to Take It
	Common Side effects and things to watch out for

	Statins (Lovastatin, Simvastatin)
	Reduction of LDL 
	Take your recommended dose at night, preferably at bedtime. Do not drink grapefruit juice excessively.
	Mild indigestion, nausea and vomiting. Watch for unexplained muscle aches, weakness and pain.

	Fibrates (Fenofibrate)
	Reduction of TG, increasing HDL
	Take your recommended dose of gemfibrozil half an hour before food. Fenofibrate may be taken without regard to food.
	Mild indigestion, stomach cramps, diarrhea or constipation.

Watch out for unexplained muscle aches, weakness and pain.

	Anion Exchange Resins (Cholestyramine)
	Reduction of LDL
	Mix the recommended dose in a glass of water and drink daily. To reduce the gritty texture of the solution, leave it in the refrigerator for at least 4 hours. Take this 1 hour before or 4-6 hours after other medications. Multivitamins may be required if taking it long term on daily basis.
	Constipation, bloating, stomach cramps, reflux and heartburn. Bloating may be reduced by drinking the mixture through a straw.

	Ezetimibe
	Reduction of LDL
	Take the recommended dose daily 
	Headache or diarrhea. Watch for muscle pain, tenderness or weakness. 

	Nicotinic Acid
	Reduction of LDL, TG and increasing HDL
	Take the recommended dose daily after food
	Flushing, dizziness and stomach upset. Watch for muscle aches, pain and weakness. 
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There are 3 main types of cholesterol that are important:





The “Bad” – Low density lipoprotein (LDL)


The “Good” – High density lipoprotein (HDL)


The “Ugly” – Triglycerides (TG)





Many factors can contribute to heart disease, and high blood cholesterol is one of the most important.  HDL (see text box) is vital for normal bodily functions to create warmth, repair of damaged cells, producing hormones, digestion, and producing energy when you become hungry.  The body is able to make its own good cholesterol for the body and does not rely on the diet for its source. HDL even has the ability of reducing heart disease!








On the other hand, bad cholesterol (which is also referred to triglycerides or low-density lipoprotein) makes the blood ‘sticky’ as it is like oil. Blood, like water, does not mix with oil and is then coated with a layer of protein to help it mix – this is called ‘lipoprotein’.





Sudden clogging of blood vessels can give rise to signs and symptoms of heart attack/stroke:


A numb feeling in the face, leg or arm


Chest tightness or squeezing or pain


Trouble speaking or understanding


Unexplained dizziness


Poor or blurred vision


Headache


Loss of consciousness


Loss of strength in 1 side of the body





These symptoms can last a few seconds to over 24 hours. If it happens to you, please seek medical attention at the nearest emergency department. The sooner you treat yourself, the less damage you cause to your body. If left too late, the effects can be permanent. 








