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Abstract : Importance and Management of Hyperlipidemia. Pingsuthiwong S., B. Sc.*,
Charuruks N., M.D.*

For years fragementary evidence has been accumulating about the “risk factors”
associated with accelerrated atherosclerosis and its attendant consequences of premature
coronary orf ischemic heart discase (IHD), Among the several risk factors that are known to
cause coronary heart disease (CHD), lipid disorders play a central role. With better

understanding of the pathophysiology of atherosclerosis, it is being increasingly recognised
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that the plaque responsible for an acute coronary event. Numerous studies have shown that
aggressive lipid-lowering can result in a reduction in the rate of progression of
atherosclerosis by reducing the likelihood of plaque instability. Since hyperlipidemia is one
of the most prominent and manageable coronary risk factors, it has become an important
responsibility of physicians to detect and alleviate it.

The basic principles in the management of lipid disorders, dietary modification and
changes in lifestyle (e.g. quitting smoking, weight reduction, and regular physical exercise)
are the first step. It is necessary to determine of the hyperlipidemia is primary or secondary
to a metabolic disorder, since good management of underlying disease can result in
significant improvement in blood lipid levels, Lipid-lowering drugs should be supplementary
therapy. For successful effort to identify and treat adult at high risk for CHD, all adults seek

the help of a physician treatment should be necessary,

Key words : hyperlipidemia, importance and management

* Department of Laboratory Medicine, Faculty of Medicine, Chulalongkorn University
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Risk factors Hemodynamic stress and
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(hyperlipidemia) endothelial mjury

|

Platelet adherence

|

Release of

Platelet growth factor

|

Stimulation of smooth muscle

Arterial smooth muscle cell /

Lipoprotein uptake (LDL receptors)

cell proliferation

Cholesterol ester synthesis

/ Synthesis of fibrous tissue elements \‘

Secretion of
fibrous tissue elements Lipid accurnulation
{collagen, glycosaminoglycans, and release
elastin, glycoproteins) /
\ p

Atherosclerosis plaque

gﬂﬁ 1. Role of lipid on biophysical and biochemical events in the evolution of

atherosclerosis.
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#131911 1 Conclusion of NIH Consensus Conference; 1992, for role of lipid in CHD

(1) a causal association exists between the presence of low plasma HDL and subsequent development of

CHD;

(2) current evidence is inadequate to conclude that high plasma triglyceride levels are associated with an

increased risk for CHD or that lowering trigiyceride levels will decrease CHD risk;

(3) patients with high triglyceride and fow HDL, even in the presence of a desirable total cholesterol

should be treated with hygienic means or with drugs if the former proves ineffective;

{4) HDL levels should be measured along with total cholesterol when healthy individuals are being

screened for CHD risk, but that such measurements be done in locations where accuracy of

measurement, appropiate counseling, and follow-up can be assured; and

(5) that hygienic measures should always be employed when triglycerides are elevaled or HDL is low,

regardless of total cholesterol.
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mmﬁ'z CAP 1985 comprehensive chemistry survey

Method/System No.labs Mean +8b CV % Range
Liebermann-Burchard |
With extraction X 261.7 172 6.6 231-300
without extraction 92 258.1 18.9 73 190-308
Enzymatic
Abbott ABA 200 52 254.9 13.2 5.2 244-288
Beckman Astra 448 165 334.1 174 52 267-397
Coulter DACOS 109 268.4 98 3.7 239-291
Dupont aca 1005 246.6 7.7 5.1 202-270
Kodak Ektachem 224 2698 10.0 3.7 241-300
Olympus Demand 120 254.7 9.8 38 224-279
Roche Cobas 140 2626 18.1 6.9 212-311
Technicon RA 1000 175 262.7 10.4 40 237-298
Technicon SMAC 231 2716 7.1 2.6 250-294

MmN 3 Factors Contributing to Acceptable Analytical Performance

Factors contributing to acceptable precision are basic components of accepted laboratory
practice and quality assurance. Attention to these factors will assure acceptable precision in cholesterol
measurement in the clinical laboratory. Sorne of these factors are:

- overall commitment to quality performance;

- analytical methods based on sound and well - established

- analytical principles with effective and stable reagents;

- reliable instrumentation with good performance characteristics and thorough maintenance

programs;

- rigid instrument maintenance schedules with well-established protocols that require complete

documentation;

- effective quality-control programs;

- competent, well-trained, and motivated staff to perform the tests;

- uniform specimen collection, handling, and storage; and

- mechanisms for identifying and correcting problems Obtaining accurate cholesterol

measurements requires

*
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@157 4 NIH recommendations to ensure improved laboratory performance.

Adoption of the following broad recommendations should lead 1o considerable

improvements in quality of cholesterol measurement:

1. Accurate and precise cholesterol measurements are needed for the uniform intepretation

of cholesterol values to assess a person’s risk for CHD and to monitor treatment.

2 All adults should know their cholesterol level, be aware of the implications of elevated

cholesterol in regard to the increased risk of coronary heart disease, and seek the help of

a physician should further ¢valuation and treatment be necessary.

3. All clinical laboratories in the United States should adopt uniform cholesterol cutpoints

for identifying adults at high risk for CHD. The laboratory Standardization Panel

recommends adoption of the cutpoints that were issued by the National Cholesterol

Education Program Expert Panel on Detection, Evaluation and Treatment of High Blood

Cholesterol in Adults in October 1987,
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cholesterol measurement. In order to usc the new recommended cutpoints properly, a
laboratory must minimize method- specific biases and also achieve adequate preeision of
cholesicrol measurement.  Specifie attention to method-instrument and ealibration
procedures is necessary to minimize method-specilic biases.

4. Bias (deviation from the true value) of cholesierol measurcment methods eurrently in
use should not exceed + 5% from the true value and should be no greater than +3% from
true value within five years, Data from proficiency-testing surveys suggest that many
clinical laboratories need to improve the-overall reliability of cholesterol measurement.
About half of the clinical laboratories that participated in a survey exceeded 5% from
true value (the minimal acceptable accuracy performance recommended by panel
members). Precision appears to be less of a problem.

5. The newly available portable chemistry analyzers for cholesterol measurement need
further evaluation before they are adopted for routine use with patients. In addition,
proper use of quality-assurance procedures is essential.

6. Cholesterol measurements made by all clinical be standardized in the United States
should and can be standardized so that the cholestero) values are traceable to the Centers
for Disease Control (CDC) reference method or to the National Bureau of Standards
definitive method. Laboratories can accomplish this goal and also improve the accuracy
and precision of their cholesterol measurements by using certified reference materials
currently available from the National Bureau of Standards, the CDC, or the College of
American Pathologists (CAP) to evaluate their cholesterol measurement methods and/or
instruments.

7. Modification may be necessary in some reagent and instrument systems 1o oblain
adequate specificity for cholesterol measurement and 1o minimize the effect of

interfering substances.

a
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M13197 § The adult treatment panei’s charge for classification of CHD palients

(6) (b
Risk NH Charuruks N.el al
Classification mg/dl (mmol/L) mg/dl {mmol/l.)
Cholesterol LDL Triglycerie Cholesterol
Desirable <200 (< 5.17) <130(<3.36) <250 (<2.83) <288 (<7.45)
Borderline risk 200-239 130-159 250-500 288-314
(5.17-6.18) (3.36-4.11) (2.83-5.65) (7.45-8.12)
High risk >240 (>6.21) >160(>4.13) >500(>5.65) | >314(>8.12)
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M13199 6 Drugs in current use for lowering lipid levels

1. Anion-exchange resins
- cholestyramine
. colestipol HCI
2. Clofibrate group
- clofibrate

- bezafibrate
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- cinofibratc
- fenofibrate
- gembibrozil
3. HMG CoA reductase inhibitors
- pravaslatin
- simvaslatin
- lovastatin
4. Nicotinic acid group
- acipimox
- nicofuranose
- nicotinic acid
5. Others
- probucol

- omega-3 fatty acids
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#3191 7. NIH trend of continuing research.

@

We encourage the development of precise,accurate,rapid,and inexpensive measurements
of plasma lipid concentrations and other atherogenic particles.

More research is needed to identify and quantify atherogenic and anti-athcrogenic
subfractions which may be present in VLDL and HDL.

Additional studie§ are needed 1o determine the interrelationships of altercd lipid

metabolism and thrombosis in atherogenesis.

Additional studies are desirable to provide information on the atherogenctic elfects of

- high triglycerides and low HDL in animal models. Development of appropriate animal

models is encouraged.

Primary and secondary prevention trials need to examine the benefils decreasing
triglyceride and raising HDL-C in patients selected on the basis of high triglyceride and/
or low HDL levels.

Studies should be initiated to determine the association of CHD with cholesterol and
lipoprotein fractions in minority populations.

Additional studies are needed to assess the impact of lifestyle modification on the
elevation of low HDL-C. The cffects of estrogen and progesterone use on HDL
subfractions, apolipoproteins, Lp(a),and the effects of these lipids on CHD risk in
women is needed.

We recommend the development of methods to make hygienic intervention more
effective to larger segments of our society, including those with low literacy skills.

We wish to foster the development of methods, preferably noninvasive, to image the
vascular wall in order to characterize plaque composition and quantify its size and
distribution.

Further studies are needed to evaluate the effects of diet on plasma lipoproteins, their

composition, production and clearance, and measures of hemostasis,
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