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Heart disease causes significant morbidity and mortality in adults in the United States.
Prevention of this disease begins in childhood and adolescence. One aspect of prevention
involves the maintenance of normal lipid levels. Studies of young persons who died of
various causes showed that increased lipid levels correlate with fatty streaks found in
the aorta and coronary arteries at autopsy. The National Cholesterol Education Program
has published guidelines for detection and management of childhood hyperlipidemia.

The following are criteria for screening teenagers for increased lipids:
1. Those with parents and/or grandparents who had heart disease at an age
   less than 55 years old.
2. Those with parents who are found to have high cholesterol.
3. Those who have the presence of other risk factors;
   i.e. overweight, diabetes, hypertension, etc.

Screening should be done with a fasting lipid profile. For individuals unable to fast, a
preliminary total cholesterol can be measured. If it is less than 170 mg/dL, then it
should be repeated in 5 years. If it is greater than 170 mg/dL, then a complete lipid
profile should be done.

Table 1 reflects the normal levels of each of the lipid components.

There are 6 types of genetic hyperlipidemias according to the Friedrickson Classification
system. Type IIa, familial hypercholesterolemia, is the most common type found in
children and is transmitted though autosomal dominance. Generally the hyperlipidemia
is present from birth and later there is the development of skin and tendon xanthomas
(a fatty tumor) and a predisposition to premature vascular atherosclerosis. It consists
of elevated cholesterol and LDL levels with normal triglyceride levels. Type IIb, familial
combined hypercholesterolemia is the next most common type. It consists of increased
cholesterol, LDL and triglyceride levels. Syndrome X or metabolic syndrome is a secondary
cause of hyperlipidemia. Other factors associated with this include hypertension, obesity
and insulin resistance (often type II diabetes).

Treatment of hyperlipidemias should follow the American Heart Association Step I and
Step II guidelines. These include limiting the amount of dietary fat to 30% or less of
the daily caloric intake. In the step II diet, the amount of saturated fats is limited to
7% of daily caloric intake. However, studies show that diet and exercise can only decrease
lipid levels about 15-20%. Other individuals may need medications. In these cases,
referral to a lipid specialist may be warranted. Medications used are primarily the statin
drugs.

Further studies need to be done to assess how young an individual should begin
medication use and whether or not it will significantly impact the onset of
premature atherosclerotic vascular disease.

A d o l e s c e n t  U p d a t e H y p e r l i p i d e m i a  i n  A d o l e s c e n t s
Our guest author, Chris Ohlemeyer,
M.D., discusses identification and
treatment of lipid disorders in teens.
Dr. Ohlemeyer addressed treatment
of overweight teens in the last
edition of Adolescent Shorts (Volume
6, No. 2). Dr. Ohlemeyer is Division
Chief of Adolescent Medicine at
Cardinal Glennon Hospital in St.
Louis and is Vice Chair for the
Missouri Council on Adolescent and
School Health. She has a special
interest in overweight and lipid
disorders, as well as general
adolescent medicine.

Thanks to a request from a reader,
the web site index now includes the
title of the main article in order to
make it easier to access the
information in past newsletters. To
access previous editions on the web,
go to www.cmh.edu, choose
Adolescent Medicine at the bottom
of the page and then click on
Newsletter at the left margin. Please
feel free to use the information but
please obtain permission for reprints
or distribution.

Soon several readers will be
receiving a survey about Adolescent
Shorts and its content. PLEASE
return the survey if you receive one!
Your voice counts! Of course,
comments and/or questions are
always welcome.

by C h r i s  O h l e m e y e r ,  M D

Table 1:  Normal Levels of Lipid Components
Cholesterol <170 mg/dL
Low density lipoprotein  (LDL) <110mg/dL
High density lipoprotein (HDL) > 40 mg/dL
Triglycerides <150 mg/dL



1. Limit fat intake to less than 30% of total daily calories. For
example, with a daily intake of 2000 calories, fat intake should be
no more than 600 calories. To calculate the grams of fat in calories,
divide the total of fat calories by 9gm/calorie. In this example, 600
fat calories divided by 9 gm/calorie would equal 66 grams of fat per
day. Food labels provide for serving size, calories and fat content.

2. Limit saturated fats to 7-10% of daily intake. For example, with
a total daily intake of 2000 calories, saturated fats should be no
more than 200 calories. Using the same formula to find the grams
of fat would be 200 saturated fat calories divided by 9gm/calorie to
equal 22 grams of saturated fats /day. Saturated fats are found in
butter, cheese, fatty meats, whole milk products, etc. It is also
healthy to try to consume as few trans-fats as possible. Trans-fats
are often found in commercial baking products and restaurant foods.

3. Increase the portion of fat that is unsaturated by choosing
polyunsaturated or monounsaturated fats. These are found in
vegetable oils, fish oils, olive oil, canola oil, safflower oil and
peanut oil.
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4. Limit daily cholesterol intake to 200-300 mg/day.

5. Increase exercise to a minimum of 30 minutes daily. Many teens
think that exercise means running or working out in the gym. It is
helpful to suggest that exercise can occur anytime, anywhere. Walking
in place while watching television is superior to doing nothing. Dancing,
jumping rope or going up and down stairs are also alternatives that
may be more acceptable.

6. Increase the fiber in the diet (recommended 25-30gm/day).
Choose whole grain breads and pastas.  Again, reading labels is
very helpful to know the fiber content of different foods.

Many providers ask what they can specifically recommend for their
teen patients to do for lowering chances of having problems with
lipid levels. Although the list could be quite lengthy, here are a few
recommendations for healthy changes to lower/maintain normal lipid
blood levels.

R E S O U R C E S
I N T E R N E T
National Cholesterol Education Program
http://www.nhlbi.nih.gov/about/ncep/
American Heart Association Step I and Step II Diets
http://www.startwithyourheart.com/links/ahadiet.htm

American Heart Association
www.americanheart.org

Hyperlipidemia Info from Cincinnati Children’s Hospital:
http://www.cincinnatichildrens.org/health/heart-
encyclopedia/disease/hyperlipidemia.htm

MD Advice:
http://www.mdadvice.com/topics/hyperlipidemia/info/5.htm
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M E T A B O L I C  S Y N D R O M E
Metabolic syndrome or syndrome X is being diagnosed more commonly in
children and adolescents. Components of this syndrome include abdominal
obesity, dyslipidemia, hypertension, and insulin resistance +/- glucose
intolerance. In adults the presence of proinflammatory state and prothrombotic
state are also included.

The dyslipidemia of metabolic syndrome is evidenced by elevated cholesterol
(>170), elevated LDL levels (>110), decreased HDL levels (<40) and elevated
triglyceride levels (>150).

Dietary treatment guidelines for this syndrome differ somewhat from usual
hyperlipidemias in that reduction of consumption of simple sugars
(concentrated sweets such as candies, fruit-flavored drinks for example) is
recommended along with reduction in total fat intake. Very high carbohydrate
diets may worsen the abnormal lipid levels with this syndrome.

Other treatment recommendations include weight loss, increased physical
activity and management of the physical findings of insulin resistance and
hypertension. Medications for the hyperlipidemias may be warranted in
certain cases.


