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Objective : To compare determination methods for low-density lipoprotein by direct
assay and modified Friedewald’s formula calculation

Design :  Descriptive study

Materials : Fasting serum from 100 individual cases sent to the Division of Laboratory
Medicine, King Chulalongkorn Memorial Hospital

Methods :  Specimens were examined for total cholesterol, high-density lipoproteins
(HDL) and triglycerides using automated clinical chemistry for basic
information in calculation of LDL levels. Each specimen was also
processed by direct LDL assay (Boehringer Manheim) by the same
automated process. Results from each determination were collected and
then analyzed. Precision analysis for the direct LDL assay was performed.
Linear regression was performed fo assess significant differences in
determination of LDL by direct assay and the calculation method.

Results t  Precision analysis of direct LDL assay (n = 10) gave with-in run precision =
4.25 % and between run precision = 1.89 %. The least — squares equation
from comparing direct LDL assay to the calculation method gave Y = 0.890

X+2042(r=0.787, p <0.05)

* Presented in the 41" Annual Scientific Meeting , Faculty of Medicine, Chulalongkorn University

**Department of Laboratory Medicine, Faculty of Medicine, Chulalongkorn University
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Conclusions : The direct non-precipitating LDL assay is a new technology for the clinical
chemistry laboratory. It can be a useful tool in treatment and follow - up of
the hypercholesterolemic patients such as non-compliance groups. It should

routinely be provided in the laboratory for assessment and management of

patients.
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The association between levels of lipoprotein
cholesterol and risk of coronary heart disease (CHD)
is well documented. " Low - density lipoprotein (LDL)
is an important lipoprotein cholesterol fraction that
plays an important role in the pathogenesis of coronary
heart disease. Therefore, a number of methods have
been developed in order to determine LDL levels *
such as ultracentrifugation, electrophoresis, precipita-
tion and the calculation method. In general practice
these days, the calculation method is the most favored
method, and the most acceptable and reliable
calculation method is DelLong’s modified Friedewald's
formula.”

In this study, a new direct LDL determination
method by chemical reaction was tested for its
properties and compared to the calculation method.
Results from this study can be useful in selection of
the most proper method for lipoprotein cholesterol

determination.

Materials and Methods

Fasting sera from 100 individual cases with
wide range of cholesterol and triglyceride concentra-
tions were included in this study. Specimens were
determined for total cholesterol, high-density
lipoproteins (HDL) and triglycerides using a Hitachi
automated clinical chemistry analyzer for basic
information in calculation of the LDL levels. Each
specimen was also processed by direct LDL assay
(Boehringer Manheim) by the same automation
proccess. Results from each determination were
collected and then analyzed. Precision analysis for
the direct LDL assay was performed. Linear regression
were performed to assess significant differences in

determination of LDL by the direct assay and the
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calculation method. P = 0.05 was accepted as a

significant fevel in the comparisons.

Procedure
1. Calculation method

In this study, calculation method of LDL level
was calculated using DelLong's modified Friedewald's
formula, a modification from study in large popula-
tion."” The formula was “Calculated LDL = Total
cholesterol - (HDL + 0.16 x Triglyceride)”
2. Direct LDL assay

Direct assay mentioned in this study was
performed using chemical reagents of Boehringer
Manheim, Thailand. There was two major reagents in
the assay. Reagent 1 contains 40 mmol/L BIS-TRIS-
buffer, 24 mmol/L magnesium chioride, preservative
and detergent. Reagent 2 is composed of 40 mmol/L
BIS-Tris-buffer, tentacle polyanion PAMPS 0.15 mg/mL,
preservative and detergent. 5 microliter of sample
combined with 250 microlitre of reagent 1 was
incubated at 37 Degree Celcius for 5 minutes. Then
50 microlitre of reagent 2 was added. Complex of LDL
in sample, detergent, magnesiumion and PAMPS was
formed. Then Photometry for turbidity of comple at
wavelength 700 and 505 nanometer was used to

determine LDL level.

Results

Data from the lipid determination by auto-
mated clinical chemistry is presented in Table 1. The
average of level of LDL by direct assay was
139.44 + 46.19 milligram/deciliter and the average of
level of LDL by calculation method was 133.78 £ 46.13
milligram/deciliter. Precision analysis of direct LDL

assay (n = 10) gave with-in run precision = 4.25 %
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Table 1. Characteristics of samples used in this study.
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Determination Mean Standard deviation Maximum Minimum
(mg/dL) (mg/dL) (mg/dL) {mg/dL)
Total cholesterol 203.91 50.44 347 44
Triglyceride 136.04 63.20 376 28
HDL 48.36 19.51 160 3
Direct LDL 139.44 46.19 316 44
Calculated LDL* 133.78 46.13 279 18

* DelLong's modified Friedewald's formula was used in calculation
Calculated LDL = Total cholesterol - { HDL + 0.16 x Triglyceride)

and between run precision = 1.89 %. The least -
squares equation from comparing direct LDL assay
to the calculation method gave Y = 0.890X + 20.42
(r=0.787, p < 0.05) (Figure 1).

Discussion

Low - density lipoprotein cholesterol is the
cholesterol fraction which affects the pathogenesis of
coronary heart disease. Numerous methods have been

developed to determine its levels. The direct LDL
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Figure 1. Comparison of direct LDL assay and

calculation method.

assay"™ is the new method based on the chemical
reaction method using photometry of the LDL complex.
This method is rather good comparing to the reference
ultracentrifugation method (betaquat) and can
overcome the problem of calculation method in cases
of hypertriglyceridemia and hyperlipoproteinemia
type 111.¢

In this study, the average level of direct LDL
was slightly higher than calculated LDL. Considering
the plot of linear regression in Figure 1, many lower
values of calculated LDL can be observed. This can
be explained by the fact that major limitation of such
calculation method is abnormal low result in case if
high triglyceride and abnormal lipoproteins.”

it revealed that the precision of the assay (with-
in run and between-run precision) was quite good. And
the results of direct LDL assay determination was well
correlative to calculation method using modified
Friedewald's formula (r = 0.787). Furthermore, use of
the direct LDL assay can overcome the problem about
fasting preparation of the subjects. Therefore, in case
of non-compliance group as diabetic,  geriatric, and

pediatric patient, ® this assay should be considered
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to be the LDL determination method.

Direct LDL assay also provides a single step
chemical reaction and can be performed by using
automated clinical chemistry analyzers. This is
preferable over other methods such as ultracen-
trifugation and precipitation methods which required
multi-steps. Certainly it can provide better and faster
results as compared to the modified Friedewald's
formula due to the fact that it is direct determination
and itis a one - step technique while the calculation
method is based on three substance determinations
before the calculation. Therefore, this technique can
be the preferred solution for the determination of LDL.
[t can also be a useful tool in treatment and follow-up
of hypercholesterolemic patients such as the non-
compliance groups.

In conclusion, the direct non-precipitating LDL
assay is a new technology for the clinical chemistry
laboratory. It should routinely be provided in labora-

tories for assessment and management of patients.
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