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The Metabolic Syndrome and Dyslipidemia Among Asian
Indians: A Population With High Rates of Diabetes and
Premature Coronary Artery Disease

he metabolic syndrome (MS) is a

complex web of metabolic factors
that are associated with a 2-fold risk
of cardiovascular disease (CVD) and a
5-fold risk of diabetes (if not already
present) within 5 years, with an even
higher long-term risk.! Persons with
MS have a 30% to 40% probability of
developing diabetes and/or CVD within
20 years, depending on the number of
components present.” Presence of MS
also predicts unstable lipid-rich plaques
and death from premature coronary
artery disease (CAD).>® Among men
45 years and older and women 55
years and older, the MS confers mod-
erately high risk of CAD (10-year risk
of 10%—20%).° This article reviews the
prevalence, criteria, and consequences
of MS and the role of dyslipidemia in
magnifying the risk from MS among
South Asians.

The term South Asian refers to all
individuals who have ancestral origin
in the Indian subcontinent (India,
Pakistan, Bangladesh, Nepal, and Sri
Lanka). The Indian subcontinent is
home to 1.4 billion people, constitut-
ing 23% of the world’s population.
All South Asians share the dubious
distinction of having the highest rates
of premature CAD in the world; they
also have high rates of diabetes. Both
diabetes and CAD occur about 10 years
carlier among South Asians than in any
other population.”"1® The terms South
Asians and Asian Indians will be used
interchangeably in this article.

National Cholesterol
Education Program vs
International Diabetes
Federation Criteria

The human body is programmed to
cope with fasting and feasting, so the
steady excess consumption of food

South Asians have high rates of diabetes and the highest rates of premature coro-
nary artery disease in the world, both occuring about 10 years earlier than in other
populations. The metabolic syndrome (MS), which appears to be the antecedent or
“common soil” for both of these conditions, is also common among South Asians.
Because South Asians develop metabolic abnormalities at a lower body mass index
and waist circumference than other groups, conventional criteria underestimate the
prevalence of MS by 25% to 50%.The proposed South Asian Modified National
Cholesterol Education Program criteria that use abdominal obesity as an optional
component and the South Asian—specific waist circumference recommended by the
International Diabetes Federation appear to be more appropriate in this population.
Furthermore, Asian Indians have at least double the risk of coronary artery disease
than that of whites, even when adjusted for the presence of diabetes and MS. This
increased risk appears to be due to South Asian dyslipidemia, which is character-
ized by high serum levels of apolipoprotein B, lipoprotein (a), and triglycerides and

low levels of apolipoprotein Al and high-density lipoprotein (HDL) cholesterol. in
addition, the HDL particles are small, dense, and dysfunctional. MS needs to be
recognized as a looming danger to South Asians and treated with aggressive lifestyle
modifications beginning in childhood and at a lower threshold than in other popula-
tions. (JCMS. 2007;2:267-275) ©2007 Le Jacq
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calories with reduced energy expendi-
ture often leads to visceral fat deposi-
tion. Abdominal obesity measured as
waist circumference (WC) is a simple
and clinically useful measure of vis-
ceral fat accumulation, which is one
of the driving forces in the develop-
ment of MS. Although criteria of both
the International Diabetes Federation
(IDF) and the National Cholesterol
Education Program (NCEP) incorpo-
rate abdominal obesity as a component
of MS, they differ in their emphasis
and in the WC curoff points that define

obesity. Abdominal obesity is an “essen-
tal” component according to IDE, but
is an “optional” component accord-
ing to the NCEP. Furthermore, among
whites, the cutoff point for WC as des-
ignated by the IDF is 8 cm lower than
that specified by the NCEP in both
men and women (Table [).11:12

Thus, the prevalence of abdominal
obesity in the US population increases
from 40% to 60% in men and from 63%
to 82% in wormen when the IDF W
is substituted for the NCEP WC!Z'4
(Table II). Because 70% of the overall
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Table 1. Definitions of the Mewabolic Syndrome

Blood pressure >130/285 mm Hg
Fasting ghucose
existing diabetes

Microalbuminuria
Triglycerides 21.7 mmol/L
HDL-C

<1.3 mmol/L (F)

The metabolic
syndrome~definition

25.6 mmol/L or pre-

Not used for diagnosis

<1.04 mmol/L (M),

At least 3 risk factors

South Asians:
WC 290 cm (M),
>80 cm (F)

2130/285 mm Hg

25.6 mmol/L or preex-
isting diabetes

Not used for diagnosis

>1.7 mmol/L >1.7 mmol/L

<1.04 mmol/L (M),
<1.3 mmol/L (F)

Abdominal obesity plus
2 or more risk factors

>130/285 mm Hg

25.6 mmol/L or preex-
isting diabetes

Nort used for diagnosis

<1.04 mmol/L (M),
<1.3 mmol/L (F)

At least 3 risk facrors

SAM-NCEP NCEP WHO CriTERIA
Risk Factors (AHA/NHLBI, 2005) IDF Consensus (2005) (AHA/NHLBI, 2005)  (1999)
Obesity/abdominal South Asians: Caucasians: Caucasians: Caucasians:
obesity WC 290 cm (M), 280 WC 294 cm (M), WC 2102 cm (M), BMI =30 kg/m3 and/or waist-to-
cm (F) >80 cm (F) >88 cm (F) hip ratio »>0.90 (M), >0.85 (F)

>140/290 mm Hg or taking
medication

Diabetes, impaired glucose wler-
ance, or insulin resistance

Urinary albumin excretion rate
220 pg/min

Triglycerides 21.7 mmol/L and/
or HDL-C <0.91 mmol/L (M),
<1.01 mmol/L (F)

Diabetes, impaired glucose toler-
ance, or insulin resistance plus
any 2 or more risk factors

Abbreviations: AHA/NHLBI, American Heart Association/National Heart, Lung, and Blood Institute Scientific Statement; BMI, body
mass index; F female; HDL-C, high-density lipoprotein cholesterol; IDE International Diabetes Federation; M, male; NCEP, National
Cholesterol Education Program; SAM-NCEP, South Asian Modified National Cholesterol Education Program; WC, waist circumfer-
ence; WHO, World Health Organization. Data from Grundy et al,! Alberd er al,!! and Cheung et al.l?

Metabolic Syndrome in Asian Indians

Obesity/ Tvisceral fat

T Insulin resistance
In

flammatory markers

Metabolic syndrome

Diabetes
Atherosclerosis
CVvD

Figuve 1. The metabolic syndrome in Asian Indians. CVD indicates cardiovascular disease.

US population has abdominal obe-
sity by [DF criteria, whether abdominal
obesity is essential or optional does not
significandy affect the prevalence of MS
in the US population—34% by NCEP
and 40% by 1DF criteria."”

Among Europeans, however, the
NCEP criteria markedly underesti-
mate the prevalence of MS. Among
the German population, for example,

the prevalence of abdominal obesity
increases from 21% to 51% in men and
from 23% to 45% in women if the IDF
WC is substituted for the NCEP WC.
The change also results in an increase in
the prevalence of MS from 18% to 23%
among German men and from 25% to
32% among German women.'? In the
Chinese population, the prevalence of
MS is 31% by the NCEP criteria but

increases to 46% using the IDF crite-
ria.'® These data demonstrate the futil-
ity of following guidelines made for che
US population with other populations
without making necessary adjustments
for baseline characteristics among the
populations. As explained below, both
NCEP and IDF criteria appear to
markedly underestimate the prevalence
of MS among South Asians.

“Asian Indian” or “South
Asian” Phenotype

Many Asian Indians fic into the model
of metabolically obese, normal weight
individuals.'” 'This group comprises
only 6% of all whites but a substan-
tial segment of Asian Indians.'® Many
Asian Indians develop diabetes and
MS with a body mass index (BMI)
<25 kg/mz, which is generally con-
sidered normal among whites. South
Asians, in general, and Asian Indians,
in particular, have certain unique
clinical and biochemical characreris-
tics chat are collecrively referred to as
the “South Asian” or “Asian Indian”
phenotype (Figure 1). Compared with
whites at comparable BMI and age,
Asian Indians have profoundly higher
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Table 11. Prevalence of Abdominal Obesity by Different Criteria Among Americans, Europeans, South Asians, and Asians

r,

MEN WomEeN
NCEP WC 2102 M, % IDFWC 294 cM, % NCEP WC 288 cm, % IDF WC 280 cM, %
US American 40 60 63 82
German 21 51 23 45
Urban Asian Indian® 6 39 29 58
Rural Asian Indian® 3 20 12 32
Chinesc? 9 52 44 78

Abbreviations: IDE International Diabetes Federation; NCEP, National Cholesterol Education Program; WC, waist circumference.
. w P 5 -~ 49 . . ~ .
Data adapted from Assmann et al,B? Deepa et al, ' Ford,"® He er al,'® and Chow ct al.¥ *WC 90 ¢cm in South Asian men and >80 cm

in South Asian women. "Chinese same as South Asians.

Different Populations in Singapore and India

Table 1. Prevalence of the Metabolic Syndrome With and Without Abdominal Obesity and by SAM-NCEP Criteria Among

No MEgTaBOLIC

METABOLIC SYNDROME

METABOLIC SYNDROME

METABOLIC SYNDROME

SYNDROME, Wit ABDOMINAL WITHOUT ABDOMINAL Wit SAM-NCEP
No. (%) OszsiTy, No. (%) Osesity, No. (%) CRITERIA, NO. (%)
Toral 3200 (73.8) 766 (17.7) 368 (8.3) 1134 (26.2)
Chinesc in Singapore 2017 (79.2) 309 (12.1) 220 (8.6) 529 (23.7)
Malays in Singapore 637 (70.1) 206 (22.7) 66 (7.3) 272 (30)
Asian Indians in Singapore 546 (62.1) 251 (28.6) 82 (9.3) 333 (37.9)
Asians Indians in India (CURES) 1647 (70.1) 607 (25.8) 96 (4.1) 703 (29.9)

Abbreviations: CURES, Chennai Urban Rural Epidemiology Study; SAM-NCEP, South Asian Modified National Cholesterol Education
Program. Dara from Deepa et al'® and Lee er al.®

rates of insulin resistance (measured
by glucose clamp studies), diabetes,
dyslipidemia, and hypoadiponectine-
mia; greater WC; thinner hips; short
legs; and increased cardiovascular
risk.'”2% For any given WC, they also
have increased visceral fat and insulin
resistance”?? that are evident even
among children aged 8 to 11 years.”
For example, South Asian children
with a WC of 80 cm have higher
insulin levels than white children wich
aWC of 90 cm.> In sharp contrast, at
a given level of BMI, blacks have less
visceral fat compared with whites.?
Despite a higher BMI among blacks
overall, the WC among black men is
4 ¢m smaller than in white men but 5
cm larger in black women compared
with 25 In addition,
South Asians also have significant

white women.

procoagulant tendencies as shown by
high plasminogen activator inhibitor-1
b . 26-28
and fhbrinogen concentrations.
These metabolic abnormalities also
contribute to the increased predilec-
tion for diabetes and CAD.7 Figure 2
shows an Asian Indian with MS and

abdominal obesity.

Differing Criteria for Obesity
and Abdominal Obesity
Among Asians

Obesity guidelines based on Western
populations markedly underestimate
the risk among all Asians because
Asians have greater body fat at a given
BMI.? The World Health Organization
{(WHOQO) has, therefore, issued a lower
cutoft point for overweight (BMI >23)
and obesicy (BMI >25) for all Asians.!’
By this criterion, 95% of South Asian
diabetic patients were identified as over-
weight and 80% were obese in the
United Kingdom Asian Diabetes Study
(UKADS).*® This study involved 401
South Asian diabetic patients with a
mean age of 59 years and a mean dura-
tion of diabetes of 8 years.’ Among
Taiwanese, one-half of the population
is overweight and one-quarter obese by
this definition.?’

Even among whites, substantial risk
of premature CAD occurs at a WC of
>90 cm and underscores the dangers
of abdominal obesity.*? Asians tend to
have more metabolic abnormaliries ar
lower WC than whites. The optimum
WC among Chinese has been found to

be 80 cm for both men and women™
and in Asian Indians 85 cm for men
and 80 cm for women.?® A more recent
study found WC of 87 cm for men and
82 cm for women as appropriate cutoff
points to identify cardiometabolic risk
factors including prediabetes in urban
Asian Indians.’> The WHO and IDF
have also issued lower cutoff points for
WC for the diagnosis of abdominal
obesity for South Asian men (90 cm)
and women (80 cm).'! In a study of
Asian Indians with a mean age of 22
years living in the United States, the
mean WC was 87 cm for men and 79
cm for women.® Although these values
are well within the NCEP WC value
cutoff points, they are alarmingly high
for this age group by IDF criteria. These
values also portend an epidemic of MS
and diabetes in the second and third
generations of Asian Indians in the
United States.

Prevalence of MS Among
Asian Indians by NCEP and
IDF Criteria

The prevalence of MS among South
Asians varies widely depending on the
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Table IV. Prevalence of Diabetes and the Metabolic Syndrome in Different Parts of
India by Sex Compared With US Population

DiaABETES Tas MermasoLic SYNDROME

MALE, % FEMALE, % MALE, % Femate, %
Bangalore 12 9 25 46
Coimbartore 4 8 17 43
Chennai 15 12 37 35
Delhi 13 7 19 32
Dibrugarh 3 2 22 18
Hyderabad 15 12 27 47
Lucknow 13 8 25 33
Nagpur 4 4 15 23
Pune 10 7 13 40
Trivandrum 17 15 32 47
Indian population 8 9 29 46
US population 6 7 43 38

Dara from Deepa et al,* Ford et al,'® and Reddy et al.”

Figure 2. An Asian Indian with ‘apple-
shaped” (android) or abdominal obesity.

criteria used and the countries stud-
ied. Among the overseas Indians, the
prevalence of MS using NCEP crice-
ria ranges from 12% in Mauritius, to
26% in Canada, to 34% in the United
States.”’ =% In the United Kingdom, the
prevalence of MS is 50% to 100% high-
er among South Asians than whites. In
one study, 29% of South Asian men
and 32% of women had MS compared
with 18% of white men and 14% of
women.“’ In another study, the preva-
lence of MS among South Asians was

28% in men and 38% in women, com-
pared with 20% among both white men
and women.*!

Gupta and colleagues*? have report-
ed a prevalence of MS of 25% among
urban Asian Indians (18% men and
31% women) using NCEP critetia. The
Chennai Urban Rural Epidemiology
Study (CURES), which evaluated 2350
individuals, reported a prevalence of
MS of 25.8% with IDF criteria, 18.3%
with NCEP criteria, and 23.2% with
WHO criteria.!* However, the con-
cordance among the 3 sets of criteria
was very poor; only 30% of the Indian
population was identified to have MS
by all 3 sets of criteria, unlike more than
93% of the US population.14 Despite
the fact that these 3 sets have most of
the components in common, the cri-
teria still appear to misclassify a large
number of Asian Indians with respect to
presence or absence of MS, underscor-
ing the need for a South Asian—specific
criteria for MS.??

South Asian Modified NCEP
Criteria for MS

Although NCEP does not provide
ethnic-specific cutoff points for WC,
the 2005 American Heart Association/
National Hearr, Lung, and Blood
Institute Scientific Statement on MS
endorses the lower WC for all Asian
Americans (<90 cm for men and <80
cm for women).! We propose for the

first time the South Asian Modified
(SAM)-NCEP Criteria which follows
the NCEP criteria for MS except for the
inclusion of South Asian—specific WC
cutoff points for abdominal obesity as
recommended by the IDF# (Table I).
Thus, unlike the IDF criteria, abdomi-
nal obesity is considered optional, not
essential. Lee and associates® studied
the prevalence of MS in the pres-
ence and absence of abdominal obesity
in a muldethnic Asian population in
Singapore. From the population-based
cohort study (baseline 1992-1995),
4334 healthy individuals were grouped
by the presence or absence of MS and
abdominal obesity and followed up for
an average of 9.6 years. The prevalence
of MS was 17.7% by IDF criteria but
increased to 26.2% by the SAM-NCEP
criteria. This means 8.5% of the partici-
pants had 3 or more MS components in
the absence of abdominal obesity when
the SAM-NCEP criteria were applied.
Thus, designating abdominal obesity
as an essential rather than an optional
component to diagnose MS would fail
to identify a fairly large proportion
of individuals with MS. Specifically,
prevalence of MS among Asian Indians
would increase by 50%. With applica-
tion of the SAM-NCEP criteria, Asian
Indians have higher rates of the MS
(37.9%) than Chinese (23.7%) and
Malays (30%)%445 (Table II1).

The results of this pioneering study
also showed that having MS either
with or without abdominal obesity con-
ferred similar CAD risk; there were
135 first-time CAD events. Cox’s pro-
portional hazards model was used to
obtain adjusted hazard ratios for risk
of a first-time CAD event. Compared
with individuals without MS, those
with MS and abdominal obesity were at
significantly increased risk of CAD with
an adjusted hazard ratio of 2.8 (95%
confidence interval [CI], 1.8-4.2).
Importantly, those with MS but no
abdominal obesity also had an adjusted
hazard ratio of 2.5 (95% CI, 1.5-4.0).
This study has clearly demonstrated that
designating abdominal obesity as an
optional rather than essential criterion
identifies more individuals at risk of
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CAD. Conversely, this study suggests
that including abdominal obesity as an
essential component for the diagnosis of
MS as proposed by IDF fails to identify
approximately 50% of those who are
at high risk of CAD. A similar 50%
increase in MS is noted in other Asian
populations when SAM-NCEP criteria
are used (19.2% IDF vs 29.2% SAM-
NCEP) without any decrease in the
odds ratio for CAD.%

Prevalence of MS Among
Asian Indians With
SAM-NCEDP Criteria
Among South Asians, the prevalence
of MS is higher by 30% to 50% when
SAM-NCEP criteria are applied com-
pared with NCEP criteria and 20%
higher compared with IDF criteria. The
prevalence of MS for Asian Indians in
Singapore increased from 27% with
NCEP criteria to 35% with SAM-
NCEP criteria.?” In CURES, the preva-
lence of MS increased from 18% with
NCEP criteria to 30% with SAM-
NCEP criteria (V.M., unpublished data,
2007), whereas another study from the
same city reported MS prevalence of
419% with criteria very similar to those
of SAM-NCEP* A recent study from
rural Andhra Pradesh, India, involving
4535 adults aged 30 years and older
showed a prevalence of MS by NCEP
critetia of 26.9% in men and 18.4%
in women, which increased to 32.5%
and 23.9%, respectively, when SAM-
NCEP criteria were applied.49 In a
large, contemporary, multicenter study
involving 19,973 participants in India,
the prevalence of MS was 26.6% with
NCEP criteria but increased to 35.4%
with SAM-NCEP criteria.’ In addi-
tion, there was wide regional variation
in the prevalence of MS from as low as
13% to as high as 47% (Table IV).
This increase in prevalence of MS
in South Asians is in sharp contrast to
that of the US population. If abdomi-
nal obesity were not a prerequisite, the
prevalence of MS wich IDF criteria
would increase only slightly from 39%
to 40%.'* It appears that IDF criteria
may be more appropriate for Europeans,

NCEP for Americans, and SAM-NCEP

Table V. Indian Diabetes Risk Score
ITEMS Pomnts
Age, y
<35 0
35-49 20
250 30
Whist circumference, cm
<80 (women), <90 (men) 0
8089 (women), 90-99 (men) 10
290 (women), 2100 (men) 20
Physical activity
Regular vigorous exercise or strenuous (manual) activites at home/work 0
Regular moderate exercise or moderate physical activity at home/work 10
Regular mild exercise or mild physical activity at home/work 20
No exercise and/or sedentary activities at home/work 30
Family history of diabetes
No diabetes in parents 0
Diabetes in 1 parent 10
Diabetes in 2 parents 20
Adapted from from Mohan et al.8 Minimum score, 0; maximum score, 100; positive
score, 260. _

for South Asians. MS is underestimated
with IDF criteria because the over-
all prevalence of abdominal obesity
is around 50% among Asian Indians
when the IDF WC curoff point is used
and 10% to 20% when the NCEP
WC cutoff point is applied’” (Table
II0).141%5% The overall prevalence of
MS identified with SAM-NCEP criteria
among Asian Indians is 30% to 40%,
which is double that of Europeans
(prevalence is 15%-20%) and similar
to that of Americans (prevalence is

35%_40%)_40,41,48,51

Impact of Sex, Age, and BMI
on the Prevalence of MS

Many studies have shown a 50% to
75% higher prevalence of MS among
South Asian women than men (Table
IV). In India, the overall prevalence
of MS was 29% in men and 46% in
women.”® In the United Kingdom, the
age-adjusted prevalence was 41% high-
er among South Asian men and 140%
higher among South Asian women
compared with whites.*! Furthermore,
compared with whites, MS develops 10
years eatlier among South Asian men
and 20 years earlier among South Asian
women. The prevalence of MS increases
from 10% at age 20 to 29 years to 53%

by age 60 years.”! MS develops even
among Indians with healthy weight and
increases exponf:ntially with the increase
in BMI. In CURES, the prevalence
of MS was 17.9% among those with
a healthy BMI (18.5-22.9); 40.2%
among overweight participants (BMI
23-24.9); and 53.2% among those who

were obese (BMI 25-29.9).14

Risk of CAD With MS

Among the US population, the odds
ratio (OR)} for CAD is similar for MS
diagnosed with NCEP (1.61) and IDF
(1.65) criteria.'? The OR for CAD
among Asian Indians with MS appears
to be similar or higher compared with
whites. In the United Kingdom, the
OR for CAD among people with MS$
was 2.1 for South Asians vs 1.6 for
whites.® In Singapore, a study com-
pared 4334 Asian Indians, Chinese,
and Malays. Compared with individu-
als without MS, the OR for CAD was
2.8 (95% Cl, 1.8-4.2) for MS diag-
nosed with IDF criteria and 2.5 (95%
CL 1.5-4.0) for MS diagnosed with
SAM-NCEP criteria. The exclusion of
diabetic patients did not greatly reduce
the risk of CAD in MS with or withour
abdominal obesity.45 In CURES, com-
pared with those without MS, the OR
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(Table VI. Dyslipidemia Among South Asians Compared With Whites

Lietp VARIABLE

SoutH Asians vs WHITES

Total cholesterol

L.DL cholesterol

Similar or lower

Similar or lower

HIDL, cholesterol Lower
Triglycerides Higher
Non-HDL cholesterol Similar
Lipoprotcin(a) Higher
Small dense HDL Higher
Small dense LDL Similar
Apo B/Apo A ratio Higher
Total cholesterol/HDL ratio Higher
Triglyceride/HDL ratio Higher

lipoprotein; LDL, low-density lipoprotein.

Abbreviations: Apo A, apolipoprotein A; Apo B, apolipoprotein B; HDL, high-density

for CAD among people with MS was
3.86 (95% ClI, 2.37-6.29; P<.001) for
WHO criteria; 2.19 (95% CI, 1.30-
3.67; P<.05) for NCEP criteria; 1.90
(95% CI, 1.16-3.12; P<.05) for IDF
criteria; and 2.11 (95% CI, 1.30-3.44;
P=.002) for SAM-NCEP criteria (V.M.,
unpublished data, 2007). Thus, the
association of CAD with MS in CURES
with SAM-NCEDP criteria was similar to
that of NCEP and IDE

These data indicate that among
South Asians, MS is associated with
CAD irrespective of the criteria used,
and the risk is not substantially altered
by the presence of abdominal obesity or
diabetes. Furthermore, the risk of CAD
among South Asians with MS identi-
fied with SAM-NCEP criteria is similar
or higher than that reported in the US
population.sz

Risk Factors for MS Among
South Asians

High carbohydrate intake (particularly
high glycemic load) and low physical
activity are 2 important contributors to
the development of MS among Asian
Indians.”™ In India, the prevalence of
MS is higher in urban areas compared
with rural ones and rises further with
higher socioeconomic status.’®*> In
the Chennai Urban Population Study
(CUPS), physical inactivity was associ-
ated with the components of MS and
CAD:; participants with the lowest level
of physical activicy had the highest
prevalence of most of the components

of MS.’® South Asian children have
higher BMI-adjusted blood pressure
levels than white children in the United
States. Ghee, a form of clarified but-
ter, was positively and independently
associated with high blood pressure
in these children.’” Ghee is very high
in saturated fat and cholesterol oxide
and is used liberally by affluent Indians

worldwide.

Indian Diabetes Risk Score: A
Predictor of Diabetes and MS
Most persons with diabetes have MS,
but the converse is not true. About 50%
of whites with CAD have cither diabe-
tes (21%) or MS (29%). These rates are
even higher among Asian Indians. In a
study of nondiabetic Asian Indians with
acute coronary syndrome, only 16%
had normal glucose tolerance, 46% had
prediabetes, and 37% had undiagnosed
diabetes.>® Diabetes is 3 to 6 times more
common among South Asians than
whites when adjusted for age and BML.
Furthermore, South Asian diabertics
have a 2- 1o 4-fold higher mortality rate
than whites and Chinese diabetics.”®°
MS is strongly related to the develop-
ment of diabetes among Asian Indians,
as is true for all other populations.
Mohan and colleagues®! developed
an Indian Diabetes Risk Score (IDRS)
for cost-effective screening to identify
individuals with undiagnosed diabetes
among Asian Indians. The IDRS uses 4
simple, safe, and inexpensive measures:
age, WC, family history of diabetes, and

physical actvity. The IDRS results are
graded as low (<30), medium (30-59),
and high (>60) risk. A score of 260 was
found to have optimum sensitivity and
specificity for detecting undiagnosed
diabetes (Table V). Moreover, the IDRS
would help to do selective screening
in the community instead of universal
screening with a cost saving of 50%
or more.

The ability of IDRS to detect MS
and CAD was tested among the CURES
population (No. = 2350). The mean
IDRS increased significantly with wors-
ening glucose tolerance (normal glucose
tolerance [NGTY: 48+17; impaired glu-
cose tolerance [IGT): 57+16; newly
diagnosed diabetes [NDD]: 61£15; and
known diabetes [KD]: 68+12; P value
for tend <.001). The proportion of
participants with IDRS values 260 (the
high-risk group) increased significandy
with the increasing degrees of glucose
intolerance, ie, 37% of NGT partici-
pants, 57% of IGT, 73% of NDD, and
88% of KD.

The IDRS is also a predictor of MS
and CAD in subjects with NGT.6?
The prevalence of MS increased with
the IDRS. The prevalence of MS
was 1.8% in the low IDRS category,
14.6% in the medium, and 30.3% in
the high (P value for trend <.001).
The prevalence of CAD was 0.6%,
0.8%, and 2.2% in the low-, medi-
um-, and high-risk IDRS groups,
respectively. The prevalence of CAD
in the high-risk group was significant-
ly higher compared with the low-risk
group (P=.030) and the medium-risk
group (P=.050). Thus, NGT par-
ticipants with medium-risk and high-
risk IDRS results had significantdy
higher prevalence of cardiovascular
risk factors compared with the low-
risk IDRS group. It is remarkable that
a simple measure such as the IDRS
helps identify individuals wich higher
cardiovascular risk even at the NGT
stage. Thus, it appears the use of such
a risk score would be of great help in
developing countries (eg, India) to
cost-effectively identify individuals at
high risk of developing MS, diabetes,
and CAD.
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Dyslipidemia Among
Asian Indians
Prospective studies have shown that
the incidence of and mortality from
CAD among Asian Indians are at least
2-fold higher than among whites, even
when fully adjusted for the high rates
of insulin resistance, MS, and diabertes,
as well as socioeconomic status.”?%?
This appears to result from the South
Asian dyslipidemia that is characterized
by high serum levels of apolipopro-
tein B (apo B), triglycerides (TG), and
lipoprotein(a) (Lpla]); borderline high
levels of low-density lipoprotein (LDL)
cholesterol; and low levels of apolipo-
protein Al (apo Al) and high-density
lipoprotein (HDL) cholesterol (Table
V1). Asian Indians have high ratios of
total cholesterol (TC) to HDL, TG/
HDL, and apo B/apo A1.7:6465 These
ratios are highly correlated with pre-
mature incidence and severity of CAD,
as well as acute myocardial infarction
among Asian Indians.%¢7

Asian Indians not only have low
HDL, but also have a preponderance of
small, dense, dysfunctional HDL parti-
cles that are associated with less efficient
reverse cholesterol transport and less
protection against CAD.%® The level of
HDL 2b, the most protective compo-
nent of HDL, is low in >90% of Asian
Indians.*” However, physical activity is
associated wich signiﬁcant increases in
large HDL in this population.”

Generically determined elevations in
Lp(a) play an important role in accel-
erating atherosclerosis that resules in
premature myocardial infarction and
71 Among patients with Lp(a)
excess, the CAD risk is increased to
3-fold in the absence of other risk fac-
tors and increases to 8-fold with low
HDL, 12-fold with high LDL, 16-fold
wich diabetes, and 25-fold with high
TC/HDL ratio.”! Approximately 30%
to 40% of Asian Indians have levels
>20 o 30 mg/dL, generally consid-
cred as the threshold for high risk of
CAD. Among 235 participants, a com-
bination of high Lp(a) and low HDL,
which confers a very high risk of CAD,
was found in 42% of Asian Indians.®

High levels of Lp(a) corrclate with the

S[I‘Ol(ﬁ.

prematurity, severity, extent, and pro-
gression of coronary atherosclerosis as
well as the occurrence and recurrence
of myocardial infarction among Asian
Indians.”"2 The adverse effects from
elevated Lp(a) levels are magnified in
this population because of concomitant
abnormalities of lipoproteins, as noted
above, as well as the high prevalence of

MS and diabetes.”

Prevention and Control of MS
MS identifies patients ac high risk
of diabetes and CVD who are most
responsive to lifestyle changes. There
is growing evidence that efforts to pre-
vent weight gain must begin in early
life. Furthermore, low-birth weight fol-
lowed by rapid excess weight gain in
childhood and adolescence increases
the risk of developing MS, diabetes,
and CVD.

Lifestyle modifications to achieve a
modest weight loss (5%-7%) in over-
weight individuals could reduce the
prevalence of MS and its progression to
diabetes. Weight loss requires attention
to both encrgy intake and expenditure.
Even small to moderate amounts of
physical activity (<7 Kcal/min) are help-
ful in preventing MS. Food items with a
high glycemic index (eg, refined grains
and calorie-sweetened soft drinks) have
an adverse effect on the development
of MS, whereas modest intakes of ani-
mal and vegetable proteins, as well as
healthy carbohydrates from fruits and
vegetables, have a beneficial effece.”?

Progression of prediabetes to diabetes
is high among Asian Indians (18%/y)
but can be significantly reduced by both
lifestyle modification and metformin.”
As the condition progresses, however,
drug therapy directed toward the indi-
vidual risk factors might be required.*
Pioglitazone has significantly favorable
effects on HDL particle size, markers
of inflammation, and adipokines, and
these actions contribute to its anti-
atherogenic effects.”

Patients with CAD and MS have
higher risk of recurrent coronary events
and derive incremental benefit from
aggressive high-dose statin therapy.”®
It seems reasonable to achieve a TC/

HDL goal of <4 in people with MS.
The American Association of Physicians
of Indian Origin recommends LDL
cholesterol <100 mg/dL and non-HDL
cholesterol <130 mg/dL for Asian
Indians without CAD and diabetes. The
recommended goal is LDL cholestercl
<70 mg/dL and non-HDL cholestercl
<100 mg/dL for Asian Indians with
diabetes or CAD.”” This is by far the
simplest and most effective recommen-
dation and is in agreement with the
current literature.” Controlling abnor-
mal lipid levels and hypertension to
normal levels may prevent up to 50%
of major acute coronary events; moie
importantly, controlling to optimal lev-
els may decrease these events by 8096

78
or more.

Conclusions

Clinical diabetes and CAD are preceded
by a constellation of risk factors that are
also the components of MS, the preva-
lence of which among Asian Indians is
approximately 25% with cither NCEP
or IDF criteria. The prevalence increases
to 35% to 40% when the SAM-NCEP
criteria are used. The prevalence of MS
among South Asians is higher than in
other Asians and Europeans. The preva-
lence among Asian Indian women is
higher than in US women, but lower in
Asian Indian men than in US men. The
syndrome confers a 2-fold risk of CAD
and a 5-fold risk of diabetes. Primary
treatment of MS is lifestyle therapy and
includes weight loss, increased physical
activity, and an antiatherogenic diet.
Adopting a healthy lifestyle beginning
in childhood and adolescence is war-
ranted in view of the malignant nature
of CAD among Asian Indians. Because
the adverse effects of these factors are
greater in Indians, the benefits of modi-
fying the factors are correspondingly
greater and may prevent the onser of
diabetes. Simple cost-effective tools like
the IDRS can be used to screen for MS
in developing countries, where mea-
surement of the lipid profile is costly
and often not feasible. Controlling dys-
Iipidcmia requires strategies appropriate
to a patient’s individual characteristics
and the underlying lipid disorder.
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