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Objective: Hyperlipidemia is a main risk factor of stroke and cardiovascular disease. This study aimed to investigate

characteristics of hyperlipidemia in adult subjects.

Methods: Hyperlipidemia-related makers were analyzed using biochemical data from 1,180 (496 male and 684 female)
subjects who took medical examination in an Oriental Hospital for the purpose of detecting cerebrovascular accident.
Results: 19.7 % of subjects (male 14.7 %, female 23.2 %) had hypercholesterolemia while 21.9 % (male 25.8 %,
female 19.0 %) had hypertriglyceridemia. 17.2 % of subjects (male 22.1 %, female 13.6 %) showed low
HDL-cholesterol while 13.0% (male 10.3 %, female 14.9 %) showed high LDL-cholesterol.

Conclusions: This study will provide helpful information for patients with hyperlipidemia and to develop therapeutics

using traditional Korean medicine.
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Introduction

Hyperlipidemia is described as the state of excessive
fatty substances such as cholesterol or triglyceride in
the blood stream, seen as an important risk factor in
development of heart disease and stroke"”. Hyperli-
pidemia is growing very prevalent along with the
progress of an aging society, so this lipid disorder
has become an important medical issue™. The high
prevalence and the medical importance of hyperlipi-
demia have made lipid-lowering agents among the
best-selling drugs in the world market”.

Since the first survey study on the prevalence of
hyperlipidemia in 1991%, there have been many
epidemiological studies of it in Korea. Their results

have consistently shown an increasing pattern of
lipid levels and population suffering from this
disorder™”. The distribution of hyperlipidemia differs
somewhat according to the character of subjects
surveyed””, but the prevalence of hyperlipidemia is
known as around 10.8 % in the general adult
populationg).

From the viewpoint of traditional Korean medicine,
hyperlipidemia is regarded as the status of spleen-

accumulation and
10,11)

deficiency, phlegm-stagnation,
stasis of damp-heat, and Qi and blood stagnation
Many patients with hyperlipidemia-associated symptoms
prefer to visit Oriental doctors; however no systematic
research for characterization of hyperlipidemia has
been done in the Oriental medicine field.
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This study was conducted to find a characterization
of hyperlipidemia among 1,180 subjects who visited
Dagjon Oriental hospital for their medical examinations.
This report should provide helpful information to
manage patients with hyperlipidemia and to develop
therapeutics using traditional Korean medicine.

Hyperlipidemia-related makers were analyzed using
biochemical data from 1,180 subjects who took
medical examination for the purpose of detecting
cerebrovascular accident at Daejon Oriental Hospital
over 5 years. These statistics have significance for
having received objective analysis at the hospital.
Also, this analysis can be regarded for promoting
Korean medicine treatment of hyperlipidemia.

Method

1, Data collection and analysis

This study was conducted using data from subjects
who received medical examinations for the purpose
of stroke prevention in Daejeon Oriental hospital
from July 2004 to June 2009. A total of 1,180 (496
male, 684 female) results were collected. The data
for height, body weight, body mass index, blood
pressure, total cholesterol, triglyceride, high-density
lipoprotein cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C), aspartate transaminase (AST),
alanine transaminase (ALT), gamma-glutamic transp-
eptidase (y-GTP), blood urea nitrogen (BUN), creatine,

and glucose level were analyzed.

2. Criteria for diagnosis of hyperlipidemia or

body mass index

The diagnosis of hyperlipidemia was defined
according to third report of the National Cholesterol
Education Program (NCEP) expert panel on detection,
evaluation, and treatment of high blood cholesterol
in adults (adult treatment panel I, ATP II) in
2002%”. Body mass index (BMI) was calculated by
weight (kg) / [height (m)]> (Table 1).

3. Statistical analysis

Data were analyzed regarding to percent and
frequency of hyperlipidemia and its differences of
frequency in hyperlipidemia between male and
female by X test. The statistical analysis used was
SPSS for Windows 12.0 (SPSS inc., USA).

Results

1, Characteristics of the studied population

Among the total of 1,180 subjects, the ratio of
male to female was 42 % to 58 %. The median age
of subjects was 64 years old (from 25 to 87) and
their median weight was 64 kg (from 38 to 123).
The median BMI was 24.7 (from 14.9 to 45.7)
(Table 2).

The means of cholesterol, triglyceride, HDL-
cholesterol, and LDL-Cholesterol were 206.6, 156.4,
52.5, and 124.7 mg/dL, respectively. AST, ALT, ¥
-GTP, BUN, and creatine were within normal limits.

Table 1. ATP |l Classification of Hyperlipidemia (mg/dL) and Body Mass Index

Total Cholesterol

Triglyceride
HDL-Cholesterol

Desirable (<200), Borderline high (200-239), High (=240)

Normal (<150), Borderline-high (150-199), High (200-499), Very high (>500)

Low (<40), Desirable (40-59), High (>60)

LDL-Cholesterol

Optimal (<100), Near optimal/above optimal (100-129),

Borderline high (130-159), High (160-189), Very high (>190)

Body mass index

Under weight (<18.5), Normal weight (18.5-24.9),
Overweight (25-29.9), Obese (30-39.9), Morbidly obese (=40)
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Table 2, Characteristics of the Studied Population

Total Male Female
Number (%) 1180 496 (42 %) 684 (58 %)
Age (years) 64 (25-87) 63 (25-87) 64 (26-86)
Height (cm) 159 (138-185) 168 (150-185) 154 (138-172)
Weight (kg) 64 (38-123) 69 (39-101) 58 (38-123)
Body mass index 24.7(14.9-45.7) 24.6 (14.9-34.1) 24.8 (16.7-45.7)
Total cholesterol (mg/dL) 206.6 +40.1 201.1+39.0 210.6 +40.4
Triglycerides (mg/dL) 156.4+94.5 169.5+107.4 146.9 +82.7
HDL-cholesterol (mg/dL) 52.5+13.9 50.0+13.6 544+13.8
LDL-cholesterol (mg/dL) 124.7 +30.8 121.0+294 127.2+31.6
AST 26.8+15.2 28.2+16.3 25.8+14.3
ALT 26.6+18.4 30.6+18.6 23.8+17.7
~v-GTP 31.5+33.6 45.8+454 223+179
BUN 15.7+4.6 162+4.4 15.3+4.7
Creatine 1.0+0.6 1.1£0.2 09+0.8

Age, height, weight, and body mass index are expressed as median value (minimum - maximum) while others are expressed as mean value + standard deviation.

All data had significant difference at p < 0.05
between males and females.

2. Analysis of hyperlipidemia—related fatty
substances

19.7 % and 349 % of subjects had high and
borderline high levels of serum total cholesterol,
respectively (Fig. 1-A). About 40 % of subjects
belonged to in hypertriglyceridemia including border-
line high group (Fig. 1-B). For HDL-cholesterol,
24.0 % of subjects showed high levels whereas 17.2

Desirable
45.4%

Borderline
Borderline

high
34.9%

high Optimal
17.9%, 60.2%

A. Total Cholesterol B. Triglyceride

C. HDL-Cholesterol

% showed low levels of HDL-cholesterol (Fig. 1-C).
For LDL-cholesterol, 26.2 %, 10.4 %, and 2.6 % of
subjects showed borderline levels, high levels, and
ultra high levels of LDL-cholesterol, respectively
(Fig. 1-D).

3. Analysis of hyperlipidemia between males
and females

The percentages of hyperlipidemia in males and
females were compared (Fig. 2). Males showed higher
percentages than females in hypertriglyceridemia

Optimal
19.8%

Borderline

high
26.2%

Desirable
58.8%

D. LDL-Cholesterol

Fig. 1. Percentage of Hyperlipidemia regarding Cholesterol, Triglyceride, HDL-cholesterol, and LDL-Cholesterol
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14.7%

[ Male O Female

22.1%

13.6% 14.9%

10.3%

Hypercholesterolemia Hypertriglyceridemia

Low level of HDL-C High level of LDL-C

Fig. 2. Comparison of Percentage of Hyperlipidemia between Males and Females

(25.8 % vs. 19.0 %) and low levels of HDL-cholesterol
(22.1 % vs. 13.6 %). In contrast, females showed
higher percentages than males in hypercholesterolemia
(147 % vs. 23.2 %) and high levels of LDL-
cholesterol percentage (10.3 % vs. 14.9%). Except
for the LDL-cholesterol (p = 0.156), these differences
were statistically significant at p < 0.05 by X test.

Discussion

The changed lifestyle and progress of aging society
have rapidly raised the prevalence of hyperlipidemia,
hypertension, obesity, and diabetic mellitus, commonly
called metabolic syndrome'>"”. Among them, hyperl-
ipidemia has been a medical issue as the top risk
factor for cardiovascular diseases and stroke. The
National Cholesterol Education Program of the US
published a guide for lipid control in 2002".

According to this guideline, we hereby investigated
the percentage of hyperlipidemia among 1,180 adults.
In our study, the percentages of hypercholesterolemia
and hypertriglyceridemia were 19.7 and 21.9 %,
respectively. This result for hypercholesterolemia is
much higher than the 10.8 % presented in data by
the Ministry for Health, Welfare and Family Affairs
in 2007". This difference might result from the
population gaps including age, sample character and
regional restrictions. The median age in our study
was 64 years old whereas above data was made with

a more general population over 30 years old. Also,
this study was done for not the general population,
but specific subjects who visited Daejon Oriental
hospital for medical examination.

It is well known that the quantitative disorder as
well as qualitative problems of blood lipids are
equivalently important in hyperlipidemia-associated
diseases'®'”. Lack of physical activity and emotional
and environmental stress induce an imbalance between
HDL-cholesterol and LDL-cholesterol, which forms a
basis of ischemic disorders in the heart, brain and
elsewhere in the body4’18). In our data, the 19.2 %
and 13 % of subjects showed abnormal levels of
HDL-cholesterol and LDL-cholesterol. In summary,
35.5 % of patients had at least one non-normal range
among the four blood lipids.

On the other hand, we found different patterns of
lipids between males and females. The mean triglyceride
level was higher in males, and hypertriglyceridemia
was more prevalent in males, as expected. In contrast
to triglycerides, mean cholesterol level and percentage
of hypercholesterolemia were predominant in females.
This result is dissimilar to two previous studies,
which reported higher levels of both triglycerides
and cholesterol in female'”. Another group showed
the same result as our data, and they implicated
drinking habits for more prevalence of triglycerides
in males”. Our study also found that males had more
frequent abnormal ranges of HDL-cholesterol than
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females, while females were against LDL-cholesterol.
These gender-dependent different patterns of HDL/
LDL level is a new finding. Further studies will be
required to verify whether this characterization is
general or unique to only this population.

Epidemiology-based clinical study is critical for
development of clinical therapy as well as drug
development. Many patients with hyperlipidemia-
associated disorders have chosen traditional Korean
medicine. So far, most studies for those with
hyperlipidemia have dealt with the western medicine
field in Korea. Our study has critical limitations such
as regional sample, comparatively aged subjects, not
having detailed information for health-related behavior,
and retrospective study design. Nevertheless, this
analysis is a very important study as the first clinical
investigation for the prevalence of hyperlipidemia
and its characterization.

Taken together, we hope that this study will provide
helpful information for patients with hyperlipidemia
and to develop therapeutics using traditional Korean

medicine.
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