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EPIDEMIOLOGY

The term South Asians refers to people who are
originally from the Indian subcontinent, that is,
from India, Pakistan, Nepal, Bangladesh, and
Sri Lanka. As a result of worldwide migration
(Figure 1) standardized comparisons among
different ethnic groups have provided valuable
information regarding clinical outcomes in South
Asians with CAD. The traditional CAD risk
factors occur at a younger age with higher
mortality rates from CAD. Over the past 30
years, the incidence of CAD among South
Asians has doubled, and has exponentially
risen for South Asians who have immigrated to
the United States. Contemporary data from the
United States suggest the proportional mortality
ratio for South Asians with CAD is at least two
times that of any other ethnicity (Figure 2).
Although CAD affects only 3% to 4% of the rural
population in South Asia, it affects 10% of South
Asian urban populations who live in South Asia,
and who have immigrated to western countries.
As such, environmental factors related to
urbanization play a role in the premature
development of CAD among the South Asian
community.

The CAD burden of South Asians is projected to
worsen in the next decade to more than half of
the global CVD. The current control measures
that have proven effective in other ethnic
groups may not be optimal in the South Asian
population.

Are All South Asians the Same?

Variations in the distribution of CAD and
associated risk factors have been observed
among South Asian countries, with Bangladesh
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having the highest prevalence of risk factors and
the lowest prevalence of risk modification (ie,
regular exercise and daily consumption of fruits
and vegetables) with the lowest mean age of
acute myocardial infarction (MI). When South
Asian migrant groups living in the United Kingdom
were studied, similar heterogeneities in
cardiovascular risk factors have been observed
among Bangladeshi migrants compared with
Indian and Pakistani migrants. Furthermore, the
metabolic profiles of Bangladeshi migrants
demonstrate higher levels of triglycerides, low-
density lipoprotein (LDL), and fasting glucose, and
the lowest levels of high-density lipoprotein (HDL)
when compared with Pakistanis, Indians, and
Europeans. These exaggerated differences in
Bangadeshis are of particular concern and require
further investigation.

Future Generations

Unfortunately, South Asian children are showing
increased susceptibility to the metabolic syndrome
and CAD. A comparative study done in the United
Kingdom between white and South Asian children
showed higher mean fasting and postglucose load
insulin concentrations, increased mean heart rate,
and elevated mean serum triglyceride and
fibrinogen levels among South Asian children. A
higher incidence of adiposity was seen in South
Asian children compared with white children, yet
an increased prevalence of insulin resistance
persisted after adjusting for adiposity and pubertal
status.

In addition to the children from native and migrant
South Asian populations who have been reported
to have such tendencies, children of South Asian
descent born and raised in Western societies have
altered metabolic profiles when compared with
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their white counterparts. Case Western Reserve University
(Cleveland, OH) compared metabolic and anthropometric
measures of young adults of South Asian ethnicity, who
were born and raised in the United States. Men had
signicantly higher total cholesterol (TC), LDL, TC: HDL
ratios, triglycerides, and fasting insulin levels and lower
HDL than their white counterparts. Women demonstrated
higher plasma insulin levels than their white counterparts.
The entire South Asian group had higher truncal skin-fold
thickness and lower insulin-like growth factor-binding
protein-1 levels. Plasma leptin levels were also significantly
higher in the South Asian cohort, whereas no differences
were observed in lean body mass, homocysteine, or serum
lipoprotein(a) [Lp(a)]. These findings point to an altered
metabolic profile that supports a genetic predisposition to
altered body fat pattern (thin muscle/visceral fat
phenotype), and contributes to the deleterious
consequences of the metabolic syndrome.

TRADITIONAL RISK FACTORS

Traditional risk factors for atherosclerotic vascular disease,
which had been described by the Framingham study were
mainly assessed in white subjects. Although they play a
part in the South Asian population, they cannot fully explain
the excess risk. South Asians seem to have a combination

of traditional and novel risk factors, which contribute to their
heightened risk of CAD. In general, traditional risk factors
are noted to be rare with the exception of diabetes mellitus.
In fact, the contribution of insulin resistance plays a major
role in the higher prevalence of CAD and may be
associated with the contribution of excessive central
abdominal obesity/visceral fat. In fact, when compared with
other ethnicities of comparable body mass index, South
Asians have higher visceral fat mass, thicker truncal skin
fold, and lower lean body mass with the distribution
focused in the abdominal visceral space (thin
muscle/visceral fat phenotype). Central adiposity has been
correlated with insulin resistance and hyperinsulinemia,
and has been noted to have a direct relationship with
increased risk of CAD. The International Diabetes
Federation utilizes ethnic-specific waist circumference,
which helps better identify South Asian patients having the
highest cardiovascular risk factors. For the South Asian
population, the waist circumference cutoff for men was 90
cm or more and for women was 80 cm or more (Table 1).

One of the modifiable risk factors, smoking, is low in South
Asians, and virtually nonexistent in women. However, a
high intake of dietary fats and little or no exercise
contributes to characteristic lipid profiles, including higher
triglyceride levels, higher Lp(a) levels, increased ratio of

Figure 1. South Asian migration patterns from the Indian subcontinent to different areas across the world.




apolipoprotein B to apolipoprotein A-1 (ApoB/ApoA-l),
smaller HDL and LDL particle size, and lower levels of
HDL. ApoB 100 is the major apolipoprotein found in LDL,
intermediate-density lipoprotein, and very LDL, and it is the
primary ligand for the LDL receptor. ApoA-I is the major
protein constituent of HDL. The ApoB 100/ApoA-l ratio
provides an atherogenic to antiatherogenic lipoprotein ratio
that has been shown to be a better predictor of CVD than
LDL level, HDL level or LDL/HDL ratio. Furthermore, the
ApoB 100/ApoA-I ratio can identify individuals with a
preponderance of small dense LDL particles, but with
seemingly normal LDL levels. The landmark International
Heart (INTERHEART) study was among the first studies to
demonstrate that elevated ApoB100/ApoA-I ratio was the
risk factor associated with the highest population-
attributable risk for MI (46.8%), with waist-to-hip ratio
(37.7%), and smoking (37.5%) also being important risk
factors in the South Asian population.

EMERGING RISK FACTORS

Although contributory, traditional risk factors do not fully
explain the heightened risk of CAD in South Asians. Thus,
novel and emerging risk factors have been explored. This
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is particularly important as testing for these parameters (if
available) will certainly help risk stratification in South Asian
patients.

Lipoprotein (a)

The National Cholesterol Education Program Adult
Treatment Panel Ill considers Lp(a) an important and
emerging risk factor for CAD. Lp(a) has been implicated in
the development of premature atherosclerotic disease in
the South Asian cohort. It represents a class of LDL
particles that contains the plasminogen-like apolipoprotein
A moiety attached to the ApoB100 protein. Unlike other
lipids that are influenced by diet, age, sex, and other
environmental factors, Lp(a) levels are primarily driven by
genetics and ethnicity. In whites, Lp(a) levels more than 30
mg/dL are considered a risk factor for premature CAD. In
South Asians, levels less than 20 mg/dL are considered
optimal. There is a two- to threefold increased risk of acute
myocardial infarction and restenosis after coronary
angioplasty or coronary artery bypass grafting in those
South Asian patients with Lp(a) levels between 20 and 30
mg/dL. When Lp(a) levels are more than 55 mg/dL with low
HDL and high TC/HDL ratio, MI risk increases 100-fold.

Due to its homology to

TABLE 1. New Metabolic Syndrome (MS) Criteria

plasminogen, Lp(a) is highly
thrombogenic and antifibrinolytic.

Measures (Any 3 of 5 Constitutes
Diagnosis of MS)

Categorical Cutoff Points

Homocysteine

Elevated waist circumference*#
Elevated triglycerides (TGL)

Reduced HDL-cholesterol (HDL-C)

Elevated blood pressure

Elevated fasting blood glucose

Men: >102 cm (>40 inches)
Women: >88 cm (>35 inches)

>150 mg/dL (>1.7 mM)

Or on drug therapy for elevated TGL
Men: <40 mg/dL (1.03 mM)

Women: <50mg/dL (1.3 mM)

Or on drug therapy for reduced HDL-C
>130 mm Hg systole (or) >85 mm Hg
diastole (or) on antihypertensive
therapy for history of hypertension
>100 mg/dL (5.6 mM)

or on drug therapy for

hyperglycemia

Mager et al acknowledges that
treating hyperhomocysteinemia
(>15 pM) in CAD as both primary
and secondary strategies have
failed to show benefit. However,
they also noted that all the prior
studies have focused on white
cohorts, which questions ethnic
variation. Hyperhomocysteinemia
is also known to occur due to
alcohol abuse, and seems to be a
novel risk factor in South Asian
patients. It contributes to

expiration.

cm (>35 inches) and women: >80 cm (31 inches).
TGL indicates triglycerides; HDL, high-density lipoprotein.

*To measure the waist circumference, locate top of right iliac crest. Place measuring tape in a
horizontal plane around abdomen at the level of iliac crest. Ensure tape is snug, does not
compress abdomen skin and is parallel to the floor. Measurement is made at the end of normal

#Non-Asian adults (black, Hispanic and white) with marginally increased waist circumference,
men: 94 cm to 101 cm (37-39 inches), women: 80 cm to 87 cm (31-34 inches) may have a strong
genetic contribution to insulin resistance and should benefit from lifestyle changes similar to those
in the categorical cutoff group. Asian adults have a lower waist circumference cut off, men: >90

cardiovascular risk and tends to
be higher in South Asians
compared with the white
population. Boushey et al
reported that a 1-uM increase in
hyperhomocysteinemia level is
associated with an increase in
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CAD risk of 12% in men and 16% in women. Refsum et al
reported a high prevalence of hyperhomocysteinemia (15
pM) in Indians. They also observed that dietary difference
made no difference, and that hyperhomocysteinemia
strongly correlated with cobalamine deficiency. Further
ethnic-specific studies are needed to fully understand the
contribution of hyperhomocysteinemia to CAD in South
Asians.

Adipokines

Adipokines or adipose-tissue-derived circulating hormones
seem to link insulin resistance and premature
atherosclerosis, particularly in South Asians given the
propensity toward central abdominal obesity. Certainly
proinflammatory adipokines, such as leptin, PAI-1, tumor
necrosis factor-a, interleukin-6, and C-reactive protein,
contribute to endothelial dysfunction and the development of
atherosclerotic disease. Adipose tissue also produce anti-
inflammatory substances such as adiponectin (a cytokine
with  insulin  sensitizing, antiatherogenic, and
antiinflammatory properties), but seem to be suppressed in
individuals with central obesity. In fact, studies support the
direct association between hypoadiponectinemia (both total
adiponectin levels and high molecular-weight adiponectin
levels) and the development of CAD in South Asians. Yet,
this association has not been observed in whites.

Other Novel Cardiac Biomarkers

Abnormalities in markers of endothelial dysfunction, such as

Figure 2. Mortality of different ethnic groups from ischemic heart disease.

vascular-cell adhesion molecule-1, impaired endothelium
dependant dilation, proinflammatory HDL, and Apo A-l poly-
morphisms, have been described in the South Asian
population. Further research is needed to delineate the
magnitude of cardiovascular risk these novel risk factors will
confer upon this high-risk patient population.

NOVEL CONSIDERATIONS
Genetics

The Coronary Artery Disease Genetic Consortium (C4D)
recently reported the discovery of five new loci for CAD.
They focused on two populations, whites and South Asians,
and found the same five loci were implicated in the
development of CAD in both populations. Yet, there may be
other genes causing premature CAD in South Asians, which
remain undiscovered. Currently, the best available genetic
information is one of the Lp(a) variants, which occur in
approximately one in every six persons, and confers a 50%
increase in risk, and the 9p21 gene, which confers an
approximate 25% increase in risk. Still, this does not entirely
explain the heightened risk of CAD in the South Asian
population. As such, two major genome-wide association
studies are currently being performed in the United
Kingdom (the London Life Sciences Prospective Population
Study) and Pakistan (the Prosecutor's Management
Information System).

Coronary Artery Size

Currently, there is a lack of
consensus regarding the contribution
of coronary artery size in South Asian

180 patients. Nonetheless, the South
- Asian cohort still has a higher
prevalence of both severe diffuse and
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100 because, in comparison with whites,
the South Asian cohort exhibits a
80 L] Men greater narrowing of the proximal left
W Women | hterior descending artery in

60 . .
association with more advanced
40 atherosclerosis. Another small
retrospective study using strict
20 inclusion/exclusion criteria showed
0 that proximal coronary artery size and
White Hispanic  Black Chinese Japanese South it InlsEr @ Stz CoeEy)

stenoses did not differ between

Asian









