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Abstract

In populations with higher high-density lipoprotein cholesterol (HDL-C) levels and lower coronary mortality than Western populations,
such as in Japan, the beneficial effect of HDL-C on all-cause mortality may be different. Furthermore, prior studies have not focused on
very high level of HDL-C. A total of 7175 community Japanese residents without a past history of cardiovascular disease in 300 randomly
selected districts were followed for 9.6 years. During follow-up, there were 636 deaths. The multivariate adjusted hazard ratio (HR) of -
HDL-C for all-cause or cause-specific mortality was calculated using a Cox proportional hazard model adjusted for other cardiovascular
risk factors. The all-cause mortality suggested an inverse, graded relation with HDL-C categories; HR for the very high HDL-C category
(=1.82mmol/L), compared with the reference group (1.04-1.55 mmol/L), was 0.73 (95% confidence interval, C.1., 0.50-1.06) for men, 0.63
(95% C.1., 0.41-0.94) for women and 0.70 (95% C.I., 0.53-0.93) when men and women were combined. Serum HDL-C as a continuous
variable showed a significant inverse association with all-cause mortality. The cardiovascular mortality indicated a non-si enificant but inverse
graded relation with HDL-C categories. As in the many Western populations, serum HDL-C levels were inversely associated with all-cause
mortality in the Japanese general population.
© 2005 Elsevier Ireland Ltd. All rights reserved.

Keywords: High-density lipoprotein cholesterol; Mortality; Cohort studies; Risk factors

1. Introduction positive relationship between HDL-C and all-cause mortality
has been found in northern European populations [9-11].

Serum high-density lipoprotein cholesterol (HDL-C) lev- In populations with a higher HDL-C level and lower

els are known to be inversely associated with the risk of coro- coronary mortality, such as in Japan [12~15], the effect of

nary heart disease (CHD) [1-6]. Serum HDL-C levels are also HDL-C on all-cause mortality has not yet been evaluated.

inversely associated with all-cause mortality in New Zealand, To our knowledge, there are few previous cohort studies that

US and Polish populations. [5,7-9]. However, a U-shaped or investigated the relationship between HDL-C and all-cause

mortality in Non-Western populations. [16,17] Furthermore,
—_— prior studies did not focus on very high levels of HDL-C,
* Corresponding author. Tel.: +81 77 548 2191; fax: +81 77 543 9732. which is more ¢ on in Japan individuals. [18]
E-mail address: tokamura@belle.shiga-med.ac.jp (T. Okamura). 1C01S 1eco apanese nadividuals.

! Investigators and members of the research group are listed in the Our a priori hypothesis _iS that high serum levels 'Of
Appendix A, HDL-C are inversely associated with all-cause mortality

0021-9150/$ ~ see front matter © 2005 Elsevier Ireland Ltd. Al rights reserved.
doi:10.1016/j.atherosclerosis.2005.03.042
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in a representati. sample of the Japanese population. We
examined this hypothesis using 9.6 years of follow-up data
from the National Survey on Circulatory Disorders, Japan,
which was initiated in 1990.

2. Methods and population
2.1. Populairion

Cohort studies of the National Survey on Circulatory
Disorders, Japan, were called NIPPON DATA (National
Integrated Project for Prospective Observation of Non-
communicable Disease and Its Trends in the Aged).
NIPPON DATA included two cohort studies. The baseline
surveys were performed in 1980 and 1990 (NIPPON
DATAB0O and NIPPON DATA90). The details of these
cohorts have been previously reported [14,19-21]. In the
present study, we analysed data from NIPPON DATA90
because the bascline survey of NIPPON DATAS0 did not
include the measurement of serum HDL.-C.

A total of 8384 community residents (3504 men and 4880
women, >30 years old) from 300 randomly selected districts
participated in the survey and were followed until November
15, 2000. The overall population aged 30 and greater in all
districts was 10,956, and the participation rate in this survey
was 76.5%. Accordingly, these participants were thought to
be representative of the Japanese population, OF the 8384
participants, 1209 were excluded for the following reasons:
past history of coronary heart disease or stroke (n= 165), the
use of lipid-lowering agents (n=252), information missing
at the baseline survey (n=637), and failure to access due to
incomplete residential access information at the first survey
(n=155). The remaining 7175 participants (3014 men and
4161 women) were included in the analysis.

2.2. Follow-up survey

The underlying causes of death for the National Vital
Statistics were coded according to the 9th International Clas-
sification of Disease (ICD-9) for deaths occurring to the end
of 1994 and the 10th International Classification of Disease
(ICD-10) for deaths occurring from the beginning of 1995.
The details of the classification in the present study were
described elsewhere [14,19-21].

Permission to use National Vital Statistics was obtained
from the Management and Coordination Agency, Govern-
ment of Japan. Approval for this study was obtained from the
Institutional Review Board of Shiga University of Medical
Science (No. 12~18, 2000).

2.3. Baseline examination
Non-fasting blood samples were obtained and the serum

was separated and centrifuged soon after blood coagulation.
Plasma samples were also obtained in a siliconized tube

containing sodium fluoride. These samples were shipped to
one laboratory (SRL, Tokyo) for blood measurements.

Serum total cholesterol and triglycerides (TG) were
measured enzymatically. HDL-C was measured by the
precipitation method using heparin-calcium. Lipid mea-
surements were standardized by the CDC-NHLBI (Centers
for Disease Control/National Heart, Lung, and Blood Insti-
tute) Lipids Standardization Program [22]. We calculated
non-HDL cholesterol as serum total cholesterol minus
serum HDL-C [23]. Plasma glucose was also measured
enzymatically. Diabetes was defined as serum glucose
>11.1mmol/L, a history of diabetes or both.

Baseline blood pressures were measured by trained ob-
servers using a standard mercury sphygmomanometer on the
right arm of seated subjects. Hypertension was defined as sys-
tolic blood pressure >140 mmHg, diastolic blood pressure
>90mmHg, the use of antihypertensive agents, or any com-
bination of these. Body mass index (BMI) was calculated as
weight (kg) divided by the square of height (m). Public health
nurses obtained information on smoking, drinking, and med-
ical histories.

2.4. Statistical analysis

First, we divided participants into three categories of
HDL-C according to cut off points clinically regarded to
be important (HDL-C < 1.04, 1.04-1.55 and >1.56 mmol/L;
HDL-C<40, 40-59 and >60mg/dL)[1], and the median
HDL-C level in each low (<1.04) and high (> 1.56) HDL-C
group was used for cut-off values between moderately low
and very low, or moderately high and very high groups
(0.91 and 1.82mmol/L, 35 and 70mg/dL, respectively).
Consequently, the relation between HDL-C and risk
characteristics at the baseline survey or cause-specific
mortality was described by dividing participants into five
categories (HDL-C<0.91, 0.91-1.03, 1.04-1.55, 1.56-1.81
and >1.82 mmol/L; HDL-C <35, 36-39, 40-59, 60-69 and
>70mg/dL).

Analysis of variance was used for comparisons of
multiple group means and the y?-test was used to compare
frequencies. We computed geometric mean (antiloga-
rithm of the log-transformed mean) for TG, because the
distribution of this blood measurement was positively
skewed.

The multivariate adjusted hazard ratio (HR) of each
HDL-C category for all-cause or cause-specific mortality
was calculated using a Cox proportional hazard model ad-
Justed for age, non-HDL cholesterol, TG (log-transformed),
body mass index, hypertension, diabetes, smoking cate-
gory (never-smoked; ex-smoker; current smoker, <20 and
=21 cigarettes/day) and drinking category (never-drank,
ex-drinker, current drinker). We also adjusted for sex when
we performed sex-combined analyses. Wald’s tests were
used to test for significance of the HR in each HDL-category
compared to the reference category [24]. The category
with HDL-C level of 1.04~1.55 mmol/L was defined as the
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reference group. The model with continuous serum HDL-C
value instead of HDL-C categories was also examined to
clarify the linear trend between HDL-C and mortality. The
HR was calculated again excluding deaths within the first
3 years of follow-up because subjects who had a severe
but sub-clinical disease might have affected the relationship
between mortality and serum HDL-C levels.

All confidence intervals were estimated atthe 95% level. A
P-value of <0.05 was considered significant. The Statistical
Package for the Social Sciences (SPSS Japan Inc. version
11.03, Tokyo, Japan) was used for the analyses.

3. Results

The age at the baseline survey was 52.8 +13.5 (mean+
S.D.) formen and 51.8 4= 13.8 for women. The range of HDL -
Cwas 0.40-3.65 mmol/L formen (mean + S.D.: 1.30 £ 0.39)
and 0.42-3.18 mmol/L (mean+S.D.. 1.48+40.39) for
women.

Table 1 shows the baseline characteristics of the subjects.
There were significant differences in the mean values for
body mass index (BMI), non-HDL cholesterol and TG, and
in the prevalence of diabetes; these variables were lower in

Table 1
Means (£S.D.) and prevalences of baseline characteristics stratified by HDL cholesterol level at the baseline survey in 1990, NIPPON DATA90
Risk characteristics Baseline HDL-C range, mmol/L (mg/dL) P-values
Very low Low Reference High Very high
<0.91 (35) 0.91-1.03 1.04-1.55 1.56-1.81 1.82+ (70+)
(35-39) (40-59) (60-69)
Men
Number of subjects (proportion, %) 346 (11.5) 374 (124) 1590 (52.8) 373(12.4) 331(11.0)
HDL-cholesrerol, stratum mean (mmol/L) 0.78 +0.09 0.96 +0.04 1.254+0.14 1.65+£0.07 2.08+0.28 <0.001
Age (years) 532+13.8 5234138 52.84+13.5 53.3:+13.4 5324132 0.78
BMI (kg/m?) 243429 241429 229430 21.8+£25 21.5+26 <0.001
Total cholesterol (mmol/L) 5.10+1.03 515£1.06 5.05£0.92 51240285 542+£0.89 <0.001
Non-HDL cholesterol (mmol/L) 4.32+1.03 419+1.05 3.80+0.93 3.46+0.85 3.33£0.93 <0.001
Triglyceride (mmol/L)* 238 1.84 1.34 1.06 0.97 <0.001
Hypertension (%) 50.9 439 49.9 48.0 471 0.24
Diabetes (%) 6.9 5.1 35 35 3.9 0.04
Smoking
Never-smoker (%) 15.0 24.9 20.2 20.1 245
Ex-smoker (%) 19.4 20.3 24.1 249 25.1
Current smoker (<20 cigarettes/day) (%) 37.6 318 36.8 394 37.8 <0.001
Current smoker (=21 cigarettes/day) (%) 28.0 23.0 18.9 15.5 12.7
Drinking
Never-drinker (%) 53.8 51.1 325 252 19.9
Ex-drinker (%) 92 7.5 5.7 3.8 42 <0.001
Current drinker (%) 37.0 414 61.8 71.0 75.8
‘Women
Number of subjects (proportion, %) 177 (4.3) 260 (6.2) 2055 (49.4) 886 (21.3) 783 (18.8)
HDL -cholesrerol, stratum mean (mmol/L) 0.78 £ 0.09 0.96£0.03 130+0.15 1.66 £0.07 2.060.24 <0.001
Age (years) 59.1£13.5 57.0£14.1 5254139 50.0+13.4 48.8+12.7 <0.001
BMI (kg/m?) 24.6+3.0 242431 233+£33 22.0£3.1 21.6+£29 <0.001
Total cholesterol (mmol/L) 5.09+1.04 54141.23 5.254+1.00 5.3240.90 5.51+0.88 <0.001
Non-HDL cholesterol (mmol/L) 431+1.05 444+1.23 395+1.01 3.66%0.90 3451085 <0.001
Triglyceride (mmol/L)* 2.20 1.89 1.25 0.98 0.82 <0.001
Hypertension (%) 58.8 57.7 42.6 36.6 31.7 <0.001
Diabetes (%) 5.1 5.8 3.6 2.0 0.5 <0.001
Smoking
Never-smoker (%) 85.9 84.6 88.3 90.2 89.1
Ex-smoker (%) 1.7 23 24 2.5 2.9 0.03
Carrent smoker (<20 cigarettes/day) (%) 9.6 11.2 8.5 7.0 7.3
Current smoker (>21 cigarettes/day) (%) 2.8 1.9 0.8 0.3 0.6
Drinking
Never-drinker (%) 96.6 94.2 939 92.6 87.1
Ex-drinker (%) 1.1 1.2 0.8 1.4 0.8 <0.001
Current drinker (%) 23 4.6 5.3 6.1 12.1

HDL means *high-density lipoprotein”, S.D. means standard deviations. Analysis of variance was used for comparisons of multiple group means and the x2-test

was used to compare frequencies.
? Geometric mean.
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the higher HDL-C groups in both sexes. The prevalence of
current drinkers for both sexes was higher in the higher HDL-
C groups. The prevalence of current smokers for both sexes
was low in the moderately high or in the very high HDL-C
groups. The mean values of age and the prevalence of hyper-
tension for women were also lower in the groups with higher
levels of HDL-C.

Total person-years were 68,678 (28,419 for men and
40,259 for women) and the mean follow-up period was 9.6
years. During follow-up, there were 636 deaths (352 for men
and 284 for women), of which 27% (n=174) were due to
cardiovascular disease. There were 25 deaths due to coro-
nary heart disease, 50 due to heart failure, and 70 due to
stroke (42 cerebral infarction, 12 cerebral haemorrhage and
16 others). Among the total deaths, 38% (n=243) were due
to cancer and 35% (1n=219) were due to non-cancer, non-
cardiovascular disease.

Table 2 shows the number of deaths and multivariate-
adjusted HRs for all-cause mortality. The all-cause mortality
suggested an inverse, graded relation with HDL-C categories;
the HR for the very high HDL-C category (> 1.82 mmol/L)
was 0.73 (95% C.I., 0.50-1.06) for men, 0.63 (95% C.I.,
0.41-0.94) for women and 0.70 (95% C.1., 0.53-0.93) when
men and women were combined. In contrast, the HR for the
very low HDL-C category (<0.91 mmol/L) was 1.14 (95%
C.I., 0.80-1.62) for men and 1.17 (95% C.I, 0.72-1.92) for
women, although these HR values did not reach statistical
significance. As a continuous variable, the serum HDL-C
showed a significant inverse association with all-cause

Table 2

mortality for women (P=0.04), an inverse association for
men with borderline statistical significance (P=0.05), and a
significant inverse association when men and women were
combined (P=0.02).

Table 3 shows the number of deaths and multivariate-
adjusted HRs for the major causes of death. The cardiovas-
cular mortality indicated an inverse, graded relation with
HDL-C categories when men and women were combined,
although no HDL-C category reached statistical significance.
The cardiovascular mortality was highest in very low HDL-C
category and lowest in very high HDL-C category in both
men and women. The very low HDL-C group showed a
significant increase in HR for all-cause (HR: 1.62, 95% CIL,
1.10-2.37) or cardiovascular mortality (HR: 2.70, 95% C.1.,
1.28-5.68) when we defined the very high HDL-C group
(>1.82mmol/L) as the reference group in the sex-combined
Cox analysis (data not shown in the table).

The serum HDL-C value showed an inverse association
with cardiovascular mortality when men and women were
combined, and for women, both with borderline statistical
significance (P=0.07 and P=0.07). The very high HDL-C
category also showed the lowest cancer mortality and the sec-
ond lowest non-cancer, non-cardiovascular mortality without
statistical significance.

Table 4 shows the number of deaths and multivariate-
adjusted HRs of mortality due to stroke, coronary heart
disease and heart failure. We only show the sex-combined
analysis because the number of deaths due to each subtype
of cardiovascular discase was too small to permit valid

The number of deaths and multivariate-adjusted HRs? (95% C.Ls) for all-cause deaths according to serum HDL cholesterol level

Baseline HDL cholesterol level, No. of persons

Person-years

All-cause deaths

mmol/L (mg/dl) No. of deaths HR® (95% C.L) P P
Men
<0.91 (35) 346 3259 45 1.14 (0.80, 1.62) 0.47
0.91-1.03 (35-39) 374 3500 46 1.20 (0.86, 1.69) 0.29
1.04-1.55 (40-59) 1590 14,996 184 1.00 0.05
1.56-1.81 (60-69) 373 3512 44 0.84 (0.61, 1.18) 0.32
1.82+ (704) 331 3152 33 0.73 (0.50, 1.06) 0.10
Women
<0.91 (35) 177 1684 20 1.17(0.72, 1.92) 0.53
0.91-1.03 (35-39) 260 2482 27 1.6 (U.70, 1.61) 0.9
1.04-1.55 (40-59) 2055 19,787 160 1.00 0.04
1.56-1.81 (60-69) 886 8624 48 0.76 (0.54 1,.06) 0.10
1.82+(70+) 783 7681 29 0.63 (0.41, 0.94) 0.03
Men and women combined
<0.91 (35) 523 4943 65 1.13 (0.85, 1.50) 0.39
0.91-1.03 (35-39) 634 5982 73 1.11 (0.85, 1.44) 0.45
1.04-1.55 (40-59) 3645 34,783 344 1.00 0.02
1.56-1.81 (60-69) 1259 12,136 92 0.81 (0.64, 1.03) 0.09
1.82+ (70+) 1114 10,833 62 0.70 (0.53, 0.93) 0.01

HDL means “high-density lipoprotein”.

2 HR means hazard ratio and 95%

C.I. means 95% confidence interval. The HR was adjusted for age, body mass index, trigfyceride (log-transformed),

non-HDL cholesterol, hypertension, diabetes, cigarette smoking category and alcohol intake category by 2 Cox proportional hazard model, The Wald’s test was
used to examine the difference in the HR of each HDL-C category compared with the reference group. Sex was also adjusted in the men and women combined

model.

® Continuous serum HDL-C value was used in the proportinal hazard model.
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P-values
0.06

P-values
0.05
0.81
0.88
0.15

HR" (95% C.L)
(0.99,5.22)

0.89 (0.33, 2.39)

1.0

0.94 (0.42,2.12)

0.35 (0.08, 1.49)

2.28

Heart failure

No. of
deaths
10

5
25

8

2

Pil
0.14

P

0.81
0.74
0.11
0.70

0.83(0.18,3.92)
0.77 (0.17, 3.55)
0.19 (0.02, 1.43)
1.24 (0.43, 3.58)

HR® (95% C.1)
1.00

Coronary heart disease

No. of deaths

0.04 15

[)

0.33
0.21
0.87
0.11

HRY (95% C.L)
1.51 (0.66, 3.44)
1.60 (0.77, 3.32)
1.00

0.94 (0.48, 1.84)
0.43 (0.15, 1.22)

8
10
36
12

Stroke
No. of
deaths

5982
34,783
12,136
10,833

Person-years
4943

1.04-1.55 (40-59)
1.56-1.81 (60-69)

0.91-1.03 (35-39)
1.82+ (70+)

<0.91 (35)

The number of deaths and raultivariate-adjusted HRs * (95% C.1s) for the subgroups of cardiovascular death according to serum HDL cholesterol level

Baseline HDL
Men and women combined

cholesterol level,
mmol/L (ing/dl)

Table 4
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sex-specific multivariate analysis. We did not observe any sig-
nificant differences in the HR for each subtype of cardiovas-
cular disease amongst the five HDL-C categories. However,
as a continuous variable, the serum HDL-C showed a sig-
nificant inverse association with stroke mortality (P=0.04),
and an inverse association with heart failure mortality with
borderline significance (P =0.06).

The mortality results were not substantially affected after
excluding deaths within the first 3 years of follow-up (data
not shown).

lesterol, hypertension, diabetes, cigarette

4. Discussion

-C category compared with the reference group.

Inthe present study, serum levels of HDL-C were inversely
associated with all-cause death in the Japanese general popu-
lation. The very high HDL-C group (> 1.82 mmol/L) showed
lowest HR for all-cause mortality. In contrast, a positive
relationship between low HDL-C category and all-cause
mortality did not reach statistical significance, although the
HRs were highest in the low (0.91-1.03 mmol/L) or very
low (<0.91 mmol/L) HDL-C groups.

An inverse relationship between HDL-C and all-cause
mortality has been reported in US [5,8,9], New Zealand [7]
and Polish [8] populations. On the other hand, a U-shaped or
a positive relationship between HDL-C and all-cause mortal-
ity has been found in Russian [9] Norwegian [10] and Finnish
[11] populations. In the Norwegian [10] and Finnish studies
[11], total mortality was higher in the highest HDL-C group
(>1.75mmol/L and >1.61 mmol/L, respectively) than in the
group with the second highest HDL-C category. These ex-
ceptional findings were explained by alcohol-related excess
mortality due to heavy alcohol consumption or alcoholism
in these Northern European countries [9-11]. Paunio et al.
suggested that the beneficial effect of HDL-C mi ght be un-
derestimated by the confounding effect of a heavy alcohol
intake [11].

Although the prevalence of current drinkers was highest
in the high HDL-C group in the present study, we believe po-
tential confounding by alcohol consumption for the inverse
association between HDL-C and all-cause mortality may be
small. One reason is the lower prevalence of alcoholism in
the Japanese population, partly due to the high prevalence of
genetic defective low-Km human mitochondrial aldehyde de-
hydrogenase, which was not observed in Caucasians [25,26].
Furthermore, a similar pattern concerning the relationship be-
tween HDL-C and all-cause mortality was observed in both
men and women, although the prevalence of current drinkers
was quite different.

We observed a positive but non-significant relation
between low serum HDL-C and all-cause or cardiovascular
mortality. A 10-year cohort study of community-dwelling
Japanese showed that participants with serum HDL-
C<0.78 mmol/L. (30mg/dL) had a remarkably increased
risk of stroke, although participants with an HDL-C of
0.78-1.03 mmol/L (30-39 mg/dL) did not have an increased

, body mass index, triglyceride(log-transformed), non-11DL che

s test was used to examine the difference in the HR of each HDL

1. means 95% confidence interval. The MR was adjusted for age

ategory by a Cox proportional hazard model. The Wald’

as used in the proportinal hazard model.
women combined model.

* Continuous serum HDL-C value w
b 1IR means hazard ratio and 95% C.
smoking. category and alcohol intake ¢

HDL means “high-density lipoprotein™.
Sex was also adjusted in the men and
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riske [27]. Stroke mortality in Japan is much higher than
coronary heart disease mortality [14]. Accordingly, we
may have failed to detect a higher risk of cardiovascu-
lar or all-cause mortality when we used the criteria of
<0.91 mmol/L or <1.04 mmol/L to define the low HDL-C
group. Furthermore, because the mean levels of total and
non-HDL cholesterol in the present study were lower than
in the Western population [13,23], the atherogenic effect
of low HDL-C due to low reverse cholesterol transport
may be masked. However, the very low HDL-C group
(<0.91 mmol/L) showed a 13% increases in all-cause and
50% increase in cardiovascular mortality compared with
the reference group (1.04-1.55mmol/L), which showed a
62% increase in HR for all-cause mortality and about triple
higher HR for cardiovascular mortality when we defined the
very high HDL-C group (>1.82mmol/L) as the reference
group in the Cox model. These results indicate that a low
serum level of HDL-C is an important predictive marker for
all-cause or cardiovascular death in this population.

There are several explanations for the high serum HDL-
C level in Japan. Compared to Caucasians, Japanese have
a much lower body mass index and a higher prevalence of
genetic cholesteryl ester transfer protein (CETP) deficiency
[18,28]. It is controversial whether very high levels of serum
HDL-C are protective against coronary heart disease. There
are few epidemiologic studies that have investigated the rela-
tionship between high HDL-C levels or CETP deficiency and
coronary heart disease [18,28,29]. There is only one prospec-
tive study, which showed a low risk of coronary heart dis-
ease in participants with high HDL-C (> 1.56 mmol/L) in
Japanese descendants in Hawaii [29], irrespective of CETP
deficiency. A large cross-sectional study in a southwest
Japanese community with detection of genetic CETP defi-
ciency also showed a low prevalence of coronary heart dis-
ease in participants with very high HDL-C (> 2.07 mmol/L,
80 mg/dL) [18]. These studies suggest that an increased level
of serum HDL-C may be protective against coronary heart
disease mortality in Japan, irrespective of the cause for the
HDL-C increase.

There are some limitations in the present study. First, we
used mortality as an endpoint, which may have led to misclas-
sification of the cause of death. Mortality statistics for coro-
nary heart disease may have been underestimated because
deaths coded as “heart failure” may have hidden some coro-
nary events [30]. A graded inverse relation between HDL-C
categories and heart failure mortality suggests the existence
of this misclassification. However, the death-certificate diag-
nosis of stroke in Japan has been reported to be accurate [20],
and the present study focused mainly on all-cause mortality.
Second, major results of the present study were based on a
relatively small number of deaths in each HDL-C category.
Further studies with a larger sample size or longer follow-up
period are needed in other non-Western populations.

In conclusion, serum HDL-C levels were inversely associ-
ated with all-cause mortality in a representative sample of the
Japanese population. Furthermore, very high serum HDL-C

(= 1.82mmol/L) might be associated with decreased risk for
all-cause mortality. Tt may be beneficial to increase serum
HDL-C Jevels by lifestyle modification [ 18] or some thera-
peutic measures, such as weight reduction, smoking cessa-
tion, increased physical activity, frequent fish consumption
[31] and CETP inhibition [32].
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