PEDIATRIC HYPERLIPIDEMIA

Background
1. Definition:
o Dyslipidemias are disorders of lipoprotein metabolism and may include:
= Elevations in total cholesterol (TC), low density lipoprotein (LDL), or
triglycerides (TG)
= Deficiencies of high density lipoprotein (HDL)
2. General Information:
o Atherosclerosis plays a significant role in progression of cardiovascular disease
(CVD), the leading cause of death and morbidity in the US
o Atherosclerosis may begin in childhood"%**

Pathophysiology
1. Pathology of Disease
o Cholesterol particles build up in the lining of arteries to form plaques or
atherosclerosis.
o Two causes of atherosclerosis include genetics and environmental factors.
= Genetic cause: familial hyperlipidemia, characterized by defective LDL-C
receptors on the surface of hepatocytes.”
= Environmental causes: include obesity, sedentary lifestyle, diets high in
saturated and trans fats, cholesterol and carbohydrates.
2. Incidence, Prevalence
o Familial hyperlipidemia is a common monogenic disorder with a prevalence of
about 1 in 500.°
o 95" percentile for total serum cholesterol is 216mg/dL
o 75" percentile is 181mg/dl.”
3. Risk Factors
o Increased LDL, decreased HDL
Overweight (BMI between 85%-95 %)
Obesity (BMI >95%)
HTN (BP >95%)
Smoking (including exposure to second-hand smoke)
Type I and Type 1| DM
Atopy
= Elevated LDL associated with greater allergic sensitization.?
4. Morbidity / Mortality
o Specific diseases associated with premature CVD include DM, Kawasaki
disease and CKD
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Diagnostics
1. History
o Obtain detailed family history including cardiovascular disease status
o Physical activity history
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o Diet history
Social: Smoking history

o Cigarette smoking is a known risk factor for coronary artery disease, including

exposure to second-hand smoke.
2. Physical examination
o Obtain accurate height and weight measurements to calculate BMI, (weight
(kg)/(height (m)?or (weight (Ib)/(height (in)* x 703
= Plot BMI-for-age growth chart for girls or boys.
o Blood pressure on three separate occasions and interpreted for age/sex/height
o If familial hypercholesterolemia is suspected:
= Eye examination: arcus corneae, deposits of cholesterol creating a thin
white circular ring on outer edge of iris
= Skin examination: tendon xanthomas, palmar xanthomas, eruptive
xanthomas, xanthelasma.”
o Complete medical assessment to
= |dentify any underlying syndromes (hypothyroidism, nephritic syndrome,
liver disease, renal failure, medications, pregnancy, acute porphyria,
anorexia nervosa)
3. Laboratory Evaluation

o A lipid panel is the recommended approach to screening because there is no
currently available noninvasive method to assess atherosclerotic CVD in
children.’

o AAP, AHA and NCEP recommends routine cholesterol screening in children,
only in those with certain risk factors, including™

= Family history of premature CVD (age 55 or less in men, age 65 or less in
women).

= Unknown family history

= CVD risk factors (overweight, obesity, hypertension, smoking, diabetes
mellitus)

o Screening should take place after 2 years of age but no later than 10 years of age
in children with certain risk factors.

o USPSTF concludes that evidence is insufficient to recommend for or against
routine screening for lipid disorders in infants, children, adolescents, or young
adults (up to age 20). (Grade | Statement)**

o Lipid Panel (TC, HDL, LDL, TG)

= Total Cholesterol and HDL-C can be measured on nonfasting venous or
capillary blood samples, LDL-C requires fasting samples.

o NCEP guidelines for diagnosis:*?

= Acceptable total cholesterol is <170mg/dl and LDL <110mg/dI
= Borderline total cholesterol is 170-199mg/dl and LDL 110-129mg/dL
= Elevated total cholesterol is >200mg/dL and LDL >130mg/dL

o AHA guidelines: TG > 150mg/dl and HDL <35mg/dl should be considered
abnormal for children.”®

O
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Therapeutics

1. Acute Treatment:

o

(@]

The American Heart Association recommends an adequate trial of diet, along with
lifestyle changes for at least 6-12 months, before pharmacologic treatment.*®
Pharmacologic intervention should be considered for patients 8 years and older
with:
= LDL >190mg/dl or >160mg/dL with a family history of early CVD or 2
additional risk factors
= LDL >130mg/dl with DM
If children have LDL >190mg/dl, it is unlikely that diet alone will achieve goal
LDL.
Pharmacologic treatment options for patients <20y/o include bile acid binding
resins, statins, cholesterol absorption inhibitors.
Statins have been studied mainly in children with familial hypercholesterolemia,
and, therefore, applying these results to children with different forms of
dyslipidemia may be limited.**
Statins are an efficient lipid-lowering therapy in children with familial
hypercholesterolemia and it seems to be safe in the short term but long-term
safety is unknown.®
Statins or 3-Hydroxy-3-methyl-glutaryl coenzyme A reductase inhibitors therapy
is safe and effective:
= First line pharmacologic treatment in lowering LDL for children age 8 and
older, according to AAP guidelines.™
= Atorvastatin, Lovastatin, Pravastatin are approved by the FDA for use in
adolescents with hypercholesterolemia.
= Atorvastatin is approved for:

e Children age 6 and older with homozygous familial
hypercholesterolemia, starting with 10-20mg daily dose and
increasing Q4 weeks as needed, max 80mg/day.

e For children with heterozygous familial hypercholesterolemia,
approved for ages 10 and older™

= Lovastatin is approved for children age 10 and older (males and
postmenarchal females), starting with 20mg daily dose and increasing Q4
weeks as needed. Max 40mg/day.°

= Pravastatin is approved for children 8 and older, starting with a 20mg dose
for chli;dren 8-13 yo, max 20mg/day. Max 40mg/day for children 14-
18yo.

= Simvastatin is approved for children diagnosed with familial
hypercholesterolemia, age 10 and older, starting with 10mg dose and max
dose 40mg/day.*®

= Potential adverse reactions of statins include:

e Increased hepatic transaminase levels

e Myopathy

¢ Rhabdomyolysis

e Teratogenicity.
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o Bile-Acid Resins:
= Previously recommended as first line agent by AAP
= Adverse reactions limited to gastrointestinal discomfort (constipation,
cramping, bloating)
o Niacin should not be used due to side effects of flushing, hepatic failure,
myopathy, glucose intolerance and hyperuricemia

o Fibrates should be used with caution in children as they have not been extensively

studied in children and the risk of myopathy and rhabdomyolysis is increased
when used in conjunction with statin therapy.
o Cholesterol-Absorption Inhibitors (Ezetimibe) have not been well studied in
children but their adverse reactions are limited to gastrointestinal discomfort.
o Alternative treatments include daily consumption of plant sterol enriched dairy
products which have been reported to reduce LDL-cholesterol in children with
primary hyperlipidemia.™
2. Long-Term Care
o NCEP and AAP recommend 2 approaches including:
= Population-based approach focusing on lifestyle issues for all children
= Individual approach for children at high risk.
o Population Approach For all children
= Children >2y/o should have a balanced caloric intake including fruits,
vegetables, fish, whole grains and low-fat dairy products.
= Balanced diet should be balanced with sufficient physical activity
o Ind|V|duaI Approach For Children at High Risk
All 12month-2y/o who are at risk should use reduced-fat milk
= Restrict saturated fats to 7% of total calories, trans fats <1% and dietary
cholesterol <200mg/dL/day
= Nutrition Consult
= Increase physical activity

Follow-Up
1. Return to Office
o If levels are within normal limits for age, repeat testing in 3-5 years if high risk
o Borderline LDL levels should be rechecked in 1 year

Patient Education
1. http://familydoctor.org/online/famdocen/home/healthy/food/kids/1045.html
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