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MOST LIKELY, you’re familiar
with high-density lipoproteins
(HDLs) and low-density lipopro-
teins (LDLs) and the risk that
abnormal levels pose. But if
you’re not familiar with the
terms HDL 2b, LDL IVa, and LDL IVb, you probably
need an update on how these subclasses can more
precisely predict your patient’s risk.

Cholesterol: The good and the bad
The main purpose of lipoproteins is to transport cho-
lesterol, triglycerides, and other insoluble fats through
the blood. HDLs remove cholesterol from the blood
vessels and transport it to the liver for excretion. This
reverse cholesterol transport provides protection from
heart disease and is the reason HDLs are called good
cholesterol. A patient’s total HDL level is an independ-
ent risk indicator for coronary artery disease (CAD).
Low levels (less than 35 mg/dL) are believed to in-
crease the risk of CAD, and high levels (greater than 60
mg/dL) are considered cardioprotective.

The cholesterol carried by LDLs, however, can be de-
posited into the lining of the blood vessels. That’s why
high levels of LDL, known as bad cholesterol, are associ-
ated with an increased risk of arteriosclerotic heart and
peripheral vascular disease. Patients at high risk for heart
and vascular disease should keep their LDL level below
100 mg/dL (and possibly below 70 mg/dL). Those at
moderately high risk should keep their LDL level at or
below 130 mg/dL, although in some circumstances, a
target of 100 mg/dL might be recommended.

Understanding lipoprotein subclasses
With a new lab technique called segmented gradient gel
electrophoresis (SGGE), lipoproteins can be subclassified to

more accurately indicate cardiovas-
cular risk. The HDLs have five sub-
classes: 2a, 2b, 3a, 3b, and 3c, but
only one (2b) is cardioprotective.

HDL 2b is the most efficient
form of HDL in reverse cholesterol

transport, which vacuums the lipids from the endotheli-
um. Thus, low levels of HDL 2b are associated with in-
creased cardiovascular risk. Patients with low total HDL
levels often have low levels of HDL 2b. When total HDL
levels are between 40 and 60 mg/dL, levels of HDL 2b
are minimal. However, when total HDL levels are greater
than 60 mg/dL, levels of HDL 2b predominate, and effi-
cient reverse cholesterol transport takes place, protecting
the coronary arteries from disease. The other subclasses
of HDL aren’t capable of reverse cholesterol transport
and thus are not cardioprotective. Patients can increase
their levels of HDL 2b by taking niacin supplements, but
not by taking statins (HMG-CoA reductase inhibitors),
such as simvastatin and lovastatin.

SGGE measures the size of LDLs and classifies them
as small LDL trait or large LDL trait. Small LDL trait is
associated with predominately small, dense LDL parti-
cles that greatly increase the risk of CAD, even if the
total LDL level is normal.

The seven subclasses of LDLs from largest to smallest
are LDL I, LDL IIa, LDL IIb, LDL IIIa, LDL IIIb, LDL IVa,
and LDL IVb. The most commonly elevated subclasses
are LDL IIIa and IIIb. The small LDL trait typically con-
tains more than 22% of the LDL in these subclasses. And
these particles are small enough to get between the en-
dothelial cells and cause atheromatous disease.

The smallest forms of the LDL particles, LDL IVa and
IVb, are associated with aggressive arterial plaques that
make the blood vessels vulnerable to ulceration and
vascular occlusion. Nearly all patients whose LDL IVa
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and IVb levels are greater than 10% of
their total LDL level will suffer a vas-
cular event within months. Total LDL
levels can be lowered with statins,
aerobic exercise, weight loss, and a
low-fat, low-cholesterol diet. (See
Turning the numbers around.)

Treatment guidelines
As with many newer tests, SGGE may
not be available in your local area. But
many blood samples are sent to the
Berkeley HeartLab, Inc in California for
analysis. This center provides not only
the test results but also personalized
treatment guidelines, diet recommenda-
tions, and an exercise program to help
patients reduce their cardiovascular
risk. For more information, please see
www.bhlinc.com. �

Selected references
Pagana KD, Pagana TJ. Mosby’s Diagnostic and Laboratory Test Refer-
ence. 8th ed. St. Louis, Mo: Mosby/Elsevier; 2007.

Pagana KD, Pagana TJ. Mosby’s Manual of Diagnostic and Laboratory
Tests. 3rd ed. St. Louis, Mo: Mosby/Elsevier; 2006.

Kathleen D. Pagana, PhD, RN, Keynote Speaker and Best Selling Author, is a
Professor Emeritus at Lycoming College in Williamsport, Pennsylvania, and
President of Pagana Keynotes & Presentations. She is the co-author of 18 books
on diagnostic and laboratory testing, with translations in French, Spanish,
Portuguese, and Chinese.

Turning the numbers around
PatrickWise, age 54, is a pharmacist with a history of hypertension and obesity. Ac-
cording to his family history, one brother died of heart disease at age 54, and a sis-
ter required a stent at age 58. His father died of rectal cancer at age 74, and his
mother is still living.

Test results before his annual physical exam included a normal electrocardiogram
and a normal stress echocardiogram. But his lipid profile revealed a low total HDL level
and a lowHDL 2b level as well as a high total LDL level and high LDL IVa and IVb levels.

When discussing thesemeasurementswithMr.Wise, his physician explained the in-
creased cardiovascular risk of having a lowHDL 2b level and high LDL IVa and IVb lev-
els. The physician then recommended thatMr.Wise loseweight, eat a diet low in calo-
ries and carbohydrates, increase his activity, and take niacin, simvastatin, and aspirin.

One year later, Mr. Wise was delighted. He had lost 40 pounds and was getting
30 minutes of aerobic exercise 5 days a week. And his lab test results reflected his
lifestyle changes: Total HDL and HDL 2b levels were up, and total LDL and LDL IVa
and IVb levels were down. And, as Mr. Wise knows, those numbers mean that his
risk of a cardiovascular event was down, too.

American Nurse Today recently launched the e-Edition of the monthly
print journal! The e-Edition is a full-color, interactive web-based edition that
nurses can access anytime at www.AmericanNurseToday.com. Check it out
and see how you can:
• Read the journal online—at your convenience—just like you were
flipping through the pages of the print journal

• Search topics in current and archived issues
• Send an article to a friend
• Print an article to read later
• Contact advertisers directly through links in the ads

The September, October, and November issues are now available.

Try it today—Free!
American Nurse Today, e-Edition will be available by separate
subscription only. For a limited time you can try the new e-Edition
for FREE! Go to www.AmericanNurseToday.com and look for the
e-Edition logo on the home page. Click on the logo and enjoy!
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