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A single nucleotide polymorphism in APOA5
determines triglyceride levels in Hong Kong and
Guangzhou Chinese

Chao Qiang Jiang1, Bin Liu1, Bernard MY Cheung*,2, Tai Hing Lam3, Jie Ming Lin1, Ya Li Jin1, Xiao Jun Yue1,
Kwok Leung Ong2, Sidney Tam4, Ka Sing Wong5, Brian Tomlinson5, Karen SL Lam2 and G Neil Thomas6

Single nucleotide polymorphisms (SNPs) in the apolipoprotein A5 (APOA5) gene have been associated with hypertriglycerida-

emia. We investigated which SNPs in the APOA5 gene were associated with triglyceride levels in two independent Chinese

populations. In all, 1375 subjects in the Hong Kong Cardiovascular Risk Factor Prevalence Study were genotyped for five

tagging SNPs chosen from HapMap. Replication was sought in 1996 subjects from the Guangzhou Biobank Cohort Study.

Among the five SNPs, rs662799 (-1131T4C) was strongly related to log-transformed triglyceride levels among Hong Kong

subjects (b¼0.192, P¼2.6�10�13). Plasma triglyceride level was 36.1% higher in CC compared to TT genotype. This

association was confirmed in Guangzhou subjects (b¼0.159, P¼1.3�10�12), and was significantly irrespective of sex, age

group, obesity, metabolic syndrome, hypertension, diabetes, smoking and alcohol drinking. The odds ratios and 95% confidence

interval for plasma triglycerides Z1.7 mmol/l associated with TC and CC genotypes were, respectively, 1.81 (1.37–2.39) and

2.22 (1.44–3.43) in Hong Kong and 1.27 (1.05–1.54) and 1.97 (1.42–2.73) in Guangzhou. Haplotype analysis suggested the

association was due to rs662799 only. The corroborative findings in two independent populations indicate that the APOA5-

1131T4C polymorphism is an important and clinically relevant determinant of plasma triglyceride levels in the Chinese population.
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INTRODUCTION

Apolipoprotein A5 (apo A5) is a non-abundant apolipoprotein, but is
an important regulator of triglycerides in the circulation.1,2 Transgenic
mice overexpressing the apo A5 gene, APOA5, showed decreased
plasma triglycerides whereas knock-out mice lacking the APOA5
gene showed several fold increase in plasma triglycerides.3 The plasma
level of apo A5 correlates positively with high-density lipoprotein
(HDL) cholesterol, but negatively with triglycerides.4 It is lower in
men and patients with diabetes.4

In man, the APOA5 gene is located on chromosome 11q23.3 Single
nucleotide polymorphisms (SNPs) in this gene, such as rs662799
(�1131T4C), have been reported to be associated with hyper-
triglyceridaemia in Caucasians and Asians.3–6 It is not clear if other
SNPs in APOA5 might also be related to triglyceride level. Therefore,
we investigated the relationship between tagging SNPs in the APOA5
gene with triglyceride level in the Hong Kong Cardiovascular Risk
Prevalence Study and confirmed the results in a larger group of
subjects from the Guangzhou Biobank Cohort Study.7

MATERIALS AND METHODS

Subjects
The DNA samples of 1375 subjects from the Hong Kong Cardiovascular Risk

Factor Prevalence Study-2 (CRISPS-2) were used.8–10 These subjects were first

recruited from the general population in 1995–1996 and were examined again

in CRISPS-2 in 2000–2004 after a median interval of 6.4 years. The study

protocol was approved by the Ethics Committee of the University of

Hong Kong. All subjects gave written, informed consent.

To replicate and confirm the results, DNA samples from 1996 subjects who

have undergone detailed cardiovascular screening in the Guangzhou Biobank

Cohort Study-CVD were used.11–14 These subjects were drawn from the

community and were aged Z50 years.

SNPs selection and genotyping
From the HapMap data on the Han Chinese population (Phase II data,

release 23),15 there were seven SNPs in the region from 5 kb upstream to

2 kb downstream of the APOA5 gene (position 116 163 296–116 172 794,

GenBank accession number NC_000011) with a minor allele frequency

(MAF) Z0.05 (Supplementary Figure 1). These seven SNPs can be captured

by the five tagging SNPs (rs662799, rs17120035, rs9804646, rs1729410, and

rs633389) located in the promoter region with r240.8 (Supplementary

Table 1). All the nucleotide sequences were derived from the complementary

strand of GenBank accession number NC_000011.

In Hong Kong, genotyping was performed using the MassARRAY system

(Sequenom, San Diego, CA, USA) and the iPLEX assay in the Genome

Research Centre, University of Hong Kong. In Guangzhou, genotyping was

performed using Taqman SNP genotyping kits (assay ID: C_2310403_10;

Applied Biosystems, Foster City, CA, USA) in an ABI 7900 HT real time

PCR system.
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Statistical analysis
Subject characteristics were compared using unpaired Student’s t-test or

Mann–Whitney U-test for continuous variables, and w2 test for categorical

variables. Haploview version 4.1 was used to calculate linkage disequilibrium

(LD) and select tagging SNPs.16 Analysis of SNPs and haplotypes were

performed using the program PLINK (version 1.0.6).17 In PLINK, multivariate

logistic or linear regression models were used to estimate the odds ratios or

unstandardized regression coefficients under the assumption of an additive

effect of allele dosage. For single variant analysis, standardized regression

coefficients (b) were also estimated. For variables with a skewed distribution,

the logarithms were used in analysis. Log-transformed plasma triglyceride levels

among subjects of different genotypes were compared using analysis of

variance. Independent predictors of log-transformed plasma triglycerides were

selected using the forward stepwise method. We used the SNP spectral

decomposition method in single variant analysis to correct for multiple

testing.18 The experimental wide significance threshold to keep type 1 error

rate at 5% was 0.0127. A meta-analysis of studies reporting the relationship of

rs662799 with plasma triglyceride level was performed using Review Manager

Version 5.0 (Cochrane Collaboration, Oxford, UK).

RESULTS

Subject characteristics and genotyping
Table 1 shows the characteristics of the 1375 Hong Kong subjects and
1996 Guangzhou subjects. Genotyping was successful in Z99.4%
of cases in Hong Kong and 98.6% in Guangzhou subjects. None of
the SNPs showed significant deviation from the Hardy–Weinberg
equilibrium after correction for multiple testing (P40.0127).
The MAFs were similar to those in Han Chinese in HapMap.

These SNPs showed only modest pairwise LD with each other; the
r2 was no higher than 0.33 in the Hong Kong Chinese population

(Supplementary Figure 2). The pairwise LD pattern in our sample was
similar to that in the HapMap Han Chinese population (P40.05 for
all SNP pairs).

Association with plasma triglycerides
The association of rs662799 with plasma triglycerides (log-trans-
formed) was highly significant and remained so after adjusting for
age, sex, education, current smoking and alcohol drinking in Hong
Kong subjects (b¼0.192, P¼2.6�10�13) and in Guangzhou subjects
(b¼0.159, P¼1.3�10�12) (Table 2). The association was even more
significant after pooling data from the two populations (b¼0.167,
P¼9.2�10�24). The association tended to be stronger in men
(b¼0.278, P¼1.3�10�12 in Hong Kong subjects and b¼0.179,
P¼1.5�10�8 in Guangzhou subjects), than in women (b¼0.129,
P¼0.00031 in Hong Kong subjects and b¼0.143, P¼5.6�10�6 in
Guangzhou subjects). Compared with subjects homozygous for the
major T allele, subjects homozygous for the minor C allele had 36.1%
higher plasma triglycerides in Hong Kong and 30.0% higher in
Guangzhou after adjusting for covariates. In Hong Kong subjects,
the unadjusted geometric mean (95% confidence interval (CI))
of plasma triglycerides were 1.08 (1.05–1.12), 1.26 (1.21–1.32), and
1.48 (1.34–1.65) mmol/l in subjects with TT, TC and CC genotypes,
respectively (P¼5.0�10�12). The corresponding levels were 1.43
(1.39–1.48), 1.60 (1.54–1.66), and 1.93 (1.75–2.11) mmol/l in Guangz-
hou subjects (P¼3.1�10�12). Exclusion of subjects who were on any
lipid-lowering medication did not affect the association in Hong Kong
subjects (b¼0.189, P¼1.8�10�12) or in Guangzhou subjects
(b¼0.139, P¼1.5�10�9). This SNP was also associated with lower
HDL-cholesterol in both populations (Supplementary Table 2).

Table 1 Clinical characteristics of 1375 Hong Kong subjects and 1996 Guangzhou subjects

Hong Kong Guangzhou

Men (n¼659) Women (n¼716) Men (n¼992) Women (n¼1004)

Age, years 52.2±12.1 51.0±11.4 62.1±6.9 56.6±5.7z
Body mass index, kg/m2 24.3±3.3 23.6±3.5z 23.7±3.0 23.8±3.0

Waist circumference, cm 84.1±9.2 76.0±9.1z 81.2±8.9 75.9±8.2z
Systolic blood pressure, mmHg 125.3±16.8 120.1±20.6z 130.4±20.4 124.1±20.7z
Diastolic blood pressure, mmHg 78.6±10.2 73.5±10.7z 75.7±10.6 72.4±10.7z
Triglycerides, mmol/l 1.3 (0.9–1.8) 1.0 (0.7–1.4)z 1.5 (1.1–2.1) 1.4 (1.0–2.0)w

Total cholesterol, mmol/l 5.29±0.92 5.28±0.96 5.61±1.03 6.09±1.09z
HDL-cholesterol, mmol/l 1.23±0.34 1.48±0.37z 1.45±0.36 1.72±0.40z
LDL-cholesterol, mmol/l 3.33±0.81 3.19±0.85w 3.23±0.63 3.51±0.70z
Fasting glucose, mmol/l 5.2 (4.8–5.7) 5.0 (4.7–5.5)z 5.4 (5.0–5.8) 5.3 (5.0–5.7)w

Fasting insulin, mIU/l 7.4 (5.1–11.0) 7.2 (5.3–10.0) 5.4 (3.0–8.6) 6.5 (3.9–9.6)z
Current smoking, % 32.6 4.2z 40.2 2.4z
Alcohol drinking, %a 19.3 3.1z 66.5 49.7z
Hypertension, % 30.0 24.3* 41.6 34.2z
Diabetes, %b 17.2 15.4 11.6 10.7

Metabolic syndrome, %c 28.2 20.2z 22.2 21.0

Education, %

rPrimary 25.7 36.8z 24.9 30.7z
Secondary 56.2 51.5z 58.2 61.2z
ZTertiary 18.1 11.6z 16.9 8.1z

Lipid-lower medication, n (%) 22 (3.3) 39 (5.4) 55 (5.5) 40 (4.0)

Data are expressed as mean±SD or median (inter-quartile range) unless otherwise stated.
*Po0.05, wPo0.01 and zPo0.001 for men versus women.
aDefined as ‘at least once a week’ in Hong Kong subjects and ‘consume any alcohol in last year’ in Guangzhou subjects.
bDefined as fasting glucose Z7.0 mmol/l or 2 h-glucose Z11.1mmol/l or taking anti-diabetic medication. The prevalence of diabetes among the Guangzhou subjects was based on the 683 men
and 611 women who had undergone an OGTT.
cThe US National Cholesterol Education Program (NCEP) Adult Treatment Panel III definition of the metabolic syndrome with Asian cut points for waist circumference.8,9
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However, this association was not significant after further adjusting for
plasma triglycerides.

Another SNP, rs9804646, showed a significant association with
plasma triglycerides (Table 2). However, the association was not
significant after adjusting for the rs662799 genotype. There were
seven haplotypes comprising the five tagging SNPs with a frequency
40.05 (Table 2). Five of them were significantly related to plasma
triglyceride level (global P¼7.1�10�12). Comparison of haplotypes
with similar haplotypic backgrounds except in the rs662799 position
(ie, haplotypes TGGCG versus CGGCG, CGGGG versus TGGGG, and
TGGGA versus CGGGA) showed that the association of rs662799 with
plasma triglycerides was independent of the haplotypic background
(P¼4.8�10�9). In fact, the overall haplotype association was greatly
diminished (P¼0.046) after controlling for the SNP rs662799, suggest-
ing that the single variant rs662799 accounted for the significant
haplotype associations.

Plasma triglyceride levels were consistently related to rs662799
genotype regardless of sex, age, obesity, the metabolic syndrome,
hypertension, diabetes, smoking and the drinking habit (Figure 1).
In each subgroup, there was a trend of increasing plasma triglycerides
with the number of the minor C allele present (Po0.01 after adjusting
for age, sex, education, current smoking and alcohol drinking). The
same trends were found in the Guangzhou subjects (data not shown).

The association between rs662799 and elevated triglyceride level
(Z1.7 mmol/l) was significant in both Hong Kong subjects and
Guangzhou subjects (P for trend¼8.5�10�6 and 3.7�10�5, respec-
tively). The odds ratios (95% CI) for elevated triglyceride level
associated with TC and CC genotypes were, respectively, 1.81
(1.37–2.39) and 2.22 (1.44–3.43) in Hong Kong subjects, and 1.27
(1.05–1.54) and 1.97 (1.42–2.73) in Guangzhou subjects. In men,
the respective odds ratios were 2.18 (1.51–3.14) and 3.04 (1.72–5.37)
in Hong Kong subjects, and 1.26 (0.96–1.65) and 2.12 (1.31–3.44)

Table 2 APOA5 genotype and haplotype in relation to log-transformed plasma triglycerides

SNP or haplotype Frequency of minor All subjects Men Women

allele or haplotype Regression coefficient P-value Regression coefficient P-value Regression coefficient P-value

Hong Kong

rs662799 0.288 0.067 2.6�10�13 0.098 1.3�10�12 0.042 0.00031

rs17120035 0.064 �0.024 0.159 �0.042 0.109 �0.004 0.868

rs9804646 0.217 �0.042 5.3�10�5 �0.045 0.0042 �0.037 0.0048

rs1729410 0.404 �0.007 0.444 �0.010 0.434 �0.005 0.666

rs633389 0.345 �0.006 0.532 �0.002 0.862 �0.008 0.468

TGGCG 0.322 �0.032 0.00069 �0.052 0.00024 �0.016 0.182

CGGGG 0.152 0.046 0.00020 0.067 0.00053 0.031 0.047

TGAGA 0.150 �0.043 0.00042 �0.035 0.059 �0.048 0.0015

TGGGA 0.108 0.007 0.602 �0.002 0.921 0.014 0.443

CGGCG 0.075 0.087 8.1�10�7 0.129 6.4�10�7 0.051 0.030

CGGGA 0.059 0.086 2.6�10�5 0.116 0.00021 0.062 0.018

TGGGG 0.059 �0.032 0.111 �0.058 0.060 �0.015 0.555

Guangzhou

rs662799 0.293 0.057 1.3�10�12 0.067 1.5�10�8 0.048 5.6�10�6

Hong Kong + Guangzhou*

rs662799 0.291 0.061 9.2�10�24 0.080 1.3�10�18 0.045 8.9�10�9

The haplotypes comprise the SNPs rs662799, rs17120035, rs9804646, rs1729410 and rs633389.
P-values were adjusted by linear regression for age, sex (except in sex-specific group), education (rprimary, secondary and Ztertiary), current smoking and alcohol drinking.
*P-values were further adjusted for study site.

Figure 1 Relationship of plasma triglycerides with APOA5 rs662799 genotype in different subgroups of Hong Kong subjects. Error bars show 95% CI of

mean. The TT, TC or CC genotype is represented by a square, a triangle or a circle, respectively (n¼708, 533 and 128, respectively). Normal, overweight

and obese are defined as a body mass index of o22.9, 23.0–24.9, and Z25.0 kg/m2. Abbreviation: MetS, metabolic syndrome.
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in Guangzhou subjects. In women, the respective odds ratios were 1.44
(0.93–2.24) and 1.59 (0.78–3.25) in Hong Kong subjects, and 1.29
(0.97–1.70) and 1.94 (1.23–3.05) in Guangzhou subjects.

Multivariate analysis was used to identify the independent variables
associated with plasma triglyceride levels (Table 3). SNP rs662799 was
consistently and strongly related to plasma triglyceride levels in men
and women, in Hong Kong as well as in Guangzhou. Diastolic blood
pressure, HDL-cholesterol, low-density lipoprotein (LDL)-cholesterol
were also independent variables related to plasma triglyceride levels.

As CRISPS is a longitudinal study, changes in plasma triglyceride
level after a median interval of 6.4 years could also be investigated. The
strong association of rs662799 with plasma triglyceride level was also
found at baseline 6 years earlier (Supplementary Table 3). The changes
in plasma triglyceride level were significantly related to rs662799
genotype (P¼0.014), after adjusting for covariates (Supplementary
Table 4).

Figure 2a shows the results of the meta-analysis of our findings on
rs662799 together with previous reports on healthy Chinese sub-
jects.19–25 The combined estimate of the standardized mean difference
in plasma triglyceride level between the TT and CC genotypes was 0.58
(95% CI: 0.43–0.74) in a random effects model. In a meta-analysis of
four studies on healthy European subjects with sample sizes greater
than 300,26–29 the corresponding estimate between TT and TC/CC
genotypes was 0.33 (95% CI: 0.24–0.43) (Figure 2b). Most of these
European studies26–28 did not report the triglyceride level in subjects
with homozygous CC genotype due to the low MAF.

DISCUSSION

Previous studies suggested that apo A5, despite its low concentration
in plasma, is a major determinant of triglyceride metabolism and the
plasma level of triglycerides.5,30 It does so by reducing hepatic very
low-density lipoprotein (VLDL) secretion and increasing VLDL meta-
bolism.2 There are reports of association of SNPs in the APOA5 gene
with cardiovascular disease, including carotid atherosclerosis,28

stroke31 and coronary artery disease.21,22 We used the tagging SNP
approach to identify common variants in our population that deter-
mine plasma triglyceride level and it has been demonstrated that there
is little loss of power with this method.32 We found that the SNP
rs662799 (�1131T4C) located in the gene promoter region was the
main genetic variant related to plasma triglyceride level in the Chinese

population. We confirmed and replicated this association in an
independent large population sample in Guangzhou. This association
is therefore very robust, at least in the Chinese population.

To underline this point, we investigated the genetic association in
subgroups, and found that rs662799 was a significant determinant of
triglyceride level irrespective of sex, age group, obesity, metabolic
syndrome, hypertension, diabetes, smoking and alcohol drinking. The
plasma triglyceride level is known to be influenced by a large number
of factors, including those listed above. Our findings show that this
SNP is an independent determinant of triglyceride level, and does not
influence the level by modulating any of the above known factors.
Moreover, genetic determinants are not affected by reverse causation;
therefore, diet and other lifestyle variables can only influence the
dependent variable but not the predictor. Interestingly, our data
suggest that a Chinese subject with the TT genotype is relatively
invulnerable to these known factors that elevate triglyceride level,
whereas the Chinese individual with the CC genotype is highly
sensitive to these factors. The latter individual is likely to have highly
elevated triglyceride levels if he has diabetes, hypertension, obesity or
the metabolic syndrome. This means that the determination of the
rs662799 genotype may have potential application in the risk strati-
fication in people with any of these risk factors. Using our longitudinal
data in Hong Kong, we showed that the change in the triglyceride level
was related to the genotype, suggesting an interaction with environ-
mental factors that could be targets for intervention. Whether these
people with cardiovascular risk factors, the rs662799 genotype and
hypertriglyceridaemia, require treatment with a fibrate is debatable at
the moment until outcome data from large clinical trials are available.

Interestingly, several SNPs in or near the APOA5 gene, rs12286037,
rs662799 and rs964184, showed strong significant associations with
triglyceride level in a genome-wide association study in Caucasians.33

In the HapMap Han Chinese population, rs12286037 is completely
homozygous, whereas rs964184 is in high LD with rs662799
(r2¼0.890). The SNP rs662799 has a much higher MAF in Chinese
populations (26.7% in Han Chinese in HapMap, 28.8% in the Hong
Kong subjects and 29.3% in the Guangzhou subjects) compared to
Caucasians (5–8%) and Turks (12.8%).33–35 Our results should
prompt the search for SNPs that occur commonly in other ethnic
populations and influence triglycerides to a similar extent. At the same
time, we have yet to analyze SNPs that are uncommon in Chinese and

Table 3 Independent predictors of log-transformed plasma triglycerides in stepwise multivariate analysis

Hong Kong Guangzhou

Overall (n¼1283) Men (n¼599) Women (n¼684) Overall (n¼1952) Men (n¼974) Women (n¼978)

b P-value b P-value b P-value b P-value b P-value b P-value

Age, years 0.088 0.00033 — — 0.185 9.7�10�8 — — — — 0.055 0.023

Body mass index, kg/m2 — — — — — — 0.105 2.0�10�8 0.108 7.5�10�5 0.086 0.0013

Waist circumference, cm 0.154 4.1�10�8 0.144 0.00016 0.152 3.8�10�5 — — — — — —

Diastolic blood pressure, mmHg 0.151 1.7�10�9 0.147 3.8�10�5 0.149 1.1�10�5 0.095 1.1�10�7 0.116 5.4�10�6 0.076 0.0024

HDL-cholesterol, mmol/l �0.346 2.6�10�39 �0.391 7.4�10�25 �0.298 3.0�10�18 �0.495 1.8�10�134 �0.469 4.8�10�62 �0.486 3.0�10�67

LDL-cholesterol, mmol/l 0.134 6.5�10�9 0.135 6.0�10�5 0.106 0.0010 0.388 1.2�10�96 0.357 1.0�10�42 0.397 3.2�10�52

Fasting glucose, mmol/l

(log-transformed)

0.066 0.0084 — — 0.112 0.0013 0.084 1.6�10�6 — — 0.078 0.0022

APOA5 rs662799

(per each minor allele)

0.108 2.0�10�6 0.169 5.7�10�7 0.062 0.047 0.116 1.3�10�11 0.119 1.0�10�6 0.112 4.0�10�6

r 2 0.358 0.342 0.357 0.442 0.445 0.437

Female gender, systolic blood pressure, current smoking, alcohol drinking, hypertension, diabetes, rprimary education and Ztertiary education were allowed to enter into the regression models, but
were all excluded.
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rare mutations that can give rise to extreme phenotypes, although
rs662799 is clearly the key player in Chinese populations. Another
SNP, rs2075291 (553G4T), has also shown to be associated with
elevated triglycerides in some Asian studies.36–41 This SNP has a MAF
of 2% in the HapMap Han Chinese population and 3.8% in Hong
Kong Chinese without hyperlipidaemia.41 The strong association of
rs662799 with plasma triglycerides could not be due to rs2075291 in
the Hong Kong Chinese population as the two SNPs are not in strong
LD (r2¼0.13) and the effect of rs2075291 on triglycerides in familial
combined hyperlipidaemia is much weaker than that of rs662799.41

To place our findings in the context of previous studies, we have
conducted a meta-analysis. Before our study, although all the previous
published studies reported positive associations, most studies have
wide confidence intervals and the effect size appeared to decrease with
the study sample size. Our study, possibly the largest to date, redressed
this to a large extent. The effect size in our study is close to the
estimate from combining the studies. Therefore, we now have a
reliable estimate of the genetic effect of this SNP on plasma triglyceride
levels in the Chinese population. In Caucasians, each minor allele of
this SNP is associated with an increase of 16.88 mg/dl or 0.19 mmol/l
in triglyceride levels.33 Such an effect size is smaller than that found in
Chinese populations (Figure 2a).

We found a stronger association between this SNP and triglyceride
levels in Hong Kong men than in women. This sex difference was less
evident in the Guangzhou subjects. The mean age of the Hong Kong
cohort is lower and some of the women were pre-menopausal. Our
results suggest that the plasma triglyceride level was less influenced
genetically in Hong Kong women and more influenced by other

factors, such as diet and physical activity. A previous study in
Caucasians showed a stronger association of rs662799 with plasma
triglycerides in men,3 but a study in Turkey showed that the associa-
tion of the APOA5 genetic variants with plasma triglycerides and the
metabolic syndrome was more significant in women than in men.35

This may be another example of a sex difference in the contribution of
an SNP to a phenotype.

The functional consequence of a T to C change at the �1131
position remains to be elucidated. In a study in Japan, subjects
homozygous for the major allele had significantly higher plasma apo
A5 levels than those homozygous for the minor allele.4 A peroxisome
proliferator response element is present in the promoter region of
APOA5,42 but a functional effect of this SNP has not been demon-
strated in studies in a luciferase reporter assay.43 Instead, its effect
could be due to strong linkage with functional variants in the nearby
APOC3 gene.43,44

In conclusion, our study shows convincingly in two large indepen-
dent populations that one SNP only, namely rs662799, is a major
determinant of plasma triglyceride levels in Chinese, independent of
other known determinants of triglyceride levels. As hypertriglyceri-
daemia is recognized as a risk factor for coronary heart disease and
stroke,45 this SNP may influence the susceptibility of the individual to
cardiovascular disease. Further studies providing long-term outcome
data would be useful in assessing the utility of this genetic marker in
risk stratification.
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