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INTRODUCTION
Heart disease and stroke are the principal components
of cardiovascular disease, and are the first and third
leading causes of death in the United States today.
Decreasing morbidity and mortality from these diseases
has been a major goal of the medical establishment and
governmental health agencies. Only in the last half 
century have the underlying pathologies of these dis-
eases been defined and the important role of risk 
factors identified.1,2

Heart disease and stroke are usually due to 
atherosclerosis of large and medium sized arteries.
Hypercholesterolemia is the most important factor in
the pathogenesis of atherosclerosis. Hypertension,
smoking, diabetes, obesity, physical inactivity, and
atherogenic diets have all been identified as modifiable
risk factors for heart disease. Age, male gender, and a
family history of premature coronary heart disease
(CHD) have been identified as nonmodifiable risk 
factors.3  Scientific data relative to atherosclerosis 
continues to evolve.

Since it is impossible for most physicians to keep up
with the rapid changes occurring in all areas of medical
practice, clinical practice guidelines are of tremendous
value. These guidelines incorporate the latest scientific
data relative to the pathophysiology, diagnostic
approach, and therapeutic interventions for a 
particular disease.

The National Cholesterol Education Program
(NCEP) issued updated clinical practice guidelines
on the prevention and management of 
high cholesterol in adults in 2001 entitled Adult
Treatment Panel (ATP III).3 This was the 
third version of treatment guidelines for 
hypercholesterolemia; earlier versions were issued
in 1988 and 1993. The NCEP is coordinated 
by the National Heart, Lung, and Blood 
Institute (NHLBI) of the National Institutes 
of Health (NIH).

One of the problems with clinical practice guide-
lines, however, is they are based heavily on 
evidence from controlled trials.  Randomized 
clinical trials have not been carried out to address
many therapeutic questions pertaining to different
racial and ethnic groups. This monograph will

review unique aspects of dyslipidemia in the Asian
Indian population. Adjustments to NCEP ATP III
Guidelines, based on the pattern of dyslipidemia seen in
this population, will be outlined.

EPIDEMIOLOGY OF HEART DISEASE: ASIAN 
INDIANS VS OTHER POPULATIONS
Compared to the general population in the United
States, the prevalence of CHD in Asian Indians is
approximately 4 times higher (Figure 1). The higher
prevalences are seen in Asian Indians living in the
United States, as well as, in India. The rates are similar
among vegetarians and non-vegetarians.4,5,6,7 CHD 
mortality rates obtained from studies in Canada,
England, Singapore, and South Africa also document
the differences between ethnic and racial groups.8 In
these studies, CHD death rates were highest for Asian
Indians, intermediate for whites, and lowest for Chinese
and blacks (Figure 2). Women had a similar pattern to
that of men. The death rates from CHD in the United
States differ; the rates are highest in blacks, 
intermediate in whites, Hispanics and Native
Americans, and lowest in Asians (Figure 3). The marked
heterogeneity within the Asian American population
masks the high rate of CHD among the Asian Indian
subpopulation. It is worth pointing out that Asians in
the United States comprise several ethnic groups
including Chinese, with the lowest rates of CHD, and
Asian Indians, with the hightes rates of CHD.10

DYSLIPIDEMIA IN THE ASIAN INDIAN POPULATION: 
UNIQUE ASPECTS AND IMPLICATIONS FOR TREATMENT
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Figure 1. Prevalence of CHD in Asian Indians in the United
States: Comparison with Boston, Delhi, and Chennai.4
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The relative rates of hospitalization from CHD also 
parallel the racial/ethnic differences seen in prevalence
and mortality. In California, Asian Indians have the
highest rate of hospitalization for CHD, and Chinese
have the lowest rate.  Intermediate rates were reported
for whites, Japanese, and Filipinos.10 The racial/ethnic
differences in susceptibility to CHD appear to have a
genetic basis. It is essential physicians recognize the
racial/ethnic differences and adjust lipid management
strategies appropriately for each subpopulation.11

HISTORICAL PERSPECTIVE
The creation in 1948 of the NHLBI at the National
Institutes of Health (NIH), might be considered the
advent of the contemporary study of atherosclerosis in
the United States. The new institute reorganized the
Framingham Heart Study in 1949, creating one of the
first major efforts dedicated to the study of chronic 
disease. Based on Framingham Heart Study results
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reported in 1961, the concept of risk factors for coronary
heart disease was clearly established. Hypertension and
hypercholesterolemia were initially identified as major
contributors to cardiovascular disease. Smoking was
identified as a risk factor for cardiovascular disease in
the Surgeon General’s report in 1964.7

While the crucial role of cholesterol in the development
of atherosclerosis was recognized in the 1950s, it was
not until 1988 that the NHLBI issued its first clinical
practice guidelines under the auspices of the NCEP. The
guidelines were updated in 1993, and the “Third Report
of the NCEP Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults,”
also known as Adult Treatment Panel (ATP III), was
issued in 200l.3

ASSESSING RISK: ATP III SUMMARY
Cholesterol is a lipid that is present in cell membranes
and is the precursor for steroid hormones and bile acids.
Cholesterol is found in the blood in distinct 
particles containing both lipids and proteins, and the
particles are called lipoproteins. Lipoproteins found in
humans are divided into classes according to their 
flotation constants or densities. Three major classes are
found: low-density lipoproteins (LDL), high-density
lipoproteins (HDL), and very-low-density lipoproteins
(VLDL).

LDL cholesterol contains cholesterol and a single 
protein or apolipotrotein, apoB-100. LDL constitutes
about 60% to 70% of total serum cholesterol. 
LDL is the major atherogenic lipoprotein, and is the pri-
mary target for cholesterol lowering therapy. The ATP
III classification of total cholesterol and LDL cholesterol
serum levels are listed in Table l. 

HDL contains cholesterol 
and apo AI and apo 
AII apolipoproteins. HDL 
constitutes, about 20% to 30% of
total serum cholesterol. HDL is
thought to protect against the
development of atherosclerosis.
The ATP III Classifications of
HDL Cholesterol serum levels
are listed in Table 2.

Triglycerides are transported in
the blood as chylomicrons 
following absorption from the
small intestine, or as a 
component of VLDL if 
synthesized by the liver. The
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Figure 2. CHD mortality rates of men in different coun-
tries: Asian Indians vs other ethnic groups. Rates are 
age-standardized per 100,000/year.8

Figure 3. Coronary heart disease deaths, total and by ethnic/racial subgroups,
United States, 1996. Death rates are age adjusted to the 1940 US standard 
population. Persons of Hispanic origin may be of any race.9



ATP III classification of serum triglycerides is listed in
Table 3. VLDL is triglyceride-rich lipoprotein and 
constitutes about 10% to 15% of total serum cholesterol.
VLDL has several apolipoproteins, including apo B100,
apo CI, apo CII, apo CIII and apo E. VLDL is a 
precursor of LDL. Some forms of VLDL are actually 
partially degradedlipoproteins called VLDL remnants.
VLDL remnants appear to promote atherosclerosis, 
similar to LDL. Since both VLDL remnants and LDL
are atherogenic, they may be combined to estimate risk
prediction. The sum of VLDL + LDL is called non-HDL
cholesterol.

Lipoprotein(a) [Lp(a)] has been categorized as an 
emerging lipid risk factor by ATP III. Lp(a) represents a
class of LDL particles that have as a protein moiety
apolipoprotein B-100 linked to another protein moiety,
apolipoprotein(a). Lp(a) is structurally similar to 
plasminogen, but has no thrombolytic activity. Several
studies report a strong association between Lp(a) levels
and CHD risk. Lp(a) measurement is a useful addition
to the major risk factors for identifying persons at still
higher risk than those revealed by LDL, HDL, and
triglyceride levels.12 An elevated Lp(a) level presents the
option to raise a person’s risk to a higher level and to
target the person for a more aggressive treatment. The
optimal level of Lp(a) should be no greater than 
20 mg/dL.11,13,14

ATP III has classified homocysteine as an emerging
non-lipid risk factor. While the link between 
homocysteine and CHD is not well understood,
some hold that the association is strong enough to
make it a direct target of therapy.15 Measurement of
homocysteine remains an option in selected cases,
such as in someone with a strong family history of

premature CHD, yet who is an otherwise low-risk
patient. The optimal level of homocysteine should
be no greater than 10 mol/L.11

The first step in risk management is risk 
assessment by measurement of LDL cholesterol as
part of lipoprotein analysis, and identification of
accompanying risk factors. Major risk factors 
identified by ATP III are listed in Table 4.3 The 
category of highest risk consists of CHD and CHD

risk equivalents. CHD risk equivalents carry a risk for
major coronary events equal to that of established CHD.
CHD risk equivalents include:

Other forms of atherosclerotic disease
Diabetes
Multiple risk factors that confer 
a 10-year risk >20%

Risk status in persons without clinically apparent CHD
or other clinical forms of atherosclerotic disease is
determined by counting the risk factors. For those with
2 or more risk factors, 10-year risk assessment is 
carried out using the Framingham scoring system 
to identify individuals whose short-term risk warrants
consideration of intensive treatment. Separate
Framingham point scores have been developed for men
and for women. The scoring system is included 
in the ATP III
E x e c u t i v e
Summary.3 Table
5 lists the LDL
goal based on 
risk category 
assessment.

ASSESSING
RISK IN ASIAN INDIANS
The common pattern of dyslipidemia seen in Asian
Indians when compared to the lipid profile of white
Americans is listed in Table 6.16,17,18,19 Asian Indians tend
to have higher levels of triglycerides, lower HDL levels,
and higher levels of Lp(a). In addition, the higher CHD
risk in this population may be related to a higher 
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Total Cholesterol (mg/dL) LDL Cholesterol (mg/dL)

Desirable
Borderline High
High

Optimal
Near Optimal/Above Optimal
Borderline High
High
Very high

<200
200-239
≥240

<100
100-129
130-159
160-189
≥240

Serum HDL Cholesterol (mg/dL)

<40

≥60

Low HDL Cholesterol

High HDL Cholesterol

Serum Triglycerides (mg/dL)

<150

150-199

200-499

≥500

Table 3. ATP III Classification of
Serum Triglycerides.3

Normal

Borderline High

High

Very High

Table 1. ATP III Classification of Total Cholesterol and LDL Cholesterol.3

Table 2. ATP III Classification of HDL Cholesterol.3

Modifiable Risk Factors

Hypertension
Cigarette Smoking
Thrombogenic/Hemostatic State
Diabetes
Obesity
Physical Inactivity
Atherogenic Diet

Nonmodifiable Risk Factors

Age
Male Gender
Family History of Premature CHD

Table 4. ATP III Nonlipid Risk Factors for CHD.3



Risk Factor

Abdominal Obesity
Men (Whites)

(Asian Indian)
Women (Whites)

(Asian Indian)
Triglycerides
HDL Cholestrol

Men
Women

Blood Pressure
Fasting Glucose

Defining Level

Waist Circumference
>102 cm (>40 in)
>90 cm   (>36 in)
>88 cm   (>35 in)
>80 cm   (>32 in)
≥150 mg/dL

>40 mg/dL
>50 mg/dL
≥130/85 mmHg

110-125 mg/dL

Table 7.  Clinical Identification of the Metabolic Syndrome. The
Presence of Three or More Factors Confirm the Diagnosis.3,11

prevalence of the metabolic syndrome, insulin 
resistance, and diabetes. The metabolic syndrome has
become increasingly common in the United States, and
is common in the Asian Indian population in the United
States. The metabolic syndrome is thought to be 
associated with genetic factors, overweight/obesity, and
physical inactivity. The syndrome is characterized by
abdominal obesity, atherogenic dyslipidemia, elevated
blood pressure, insulin resistance glucose intolerance,
prothrombotic state, and proinflammatory state.3

Table 7 lists risk factors that are associated with the 
metabolic syndrome.3,11

Based on known ethnic differences in risk prediction,
the Framingham model accurately predicts the CHD
risk among whites and blacks living in the United
States. For Americans of Japanese and Hispanic descent
and for Native Americans, the Framingham model over-
estimates CHD risk. For Asian Indians, the
Framingham model may underestimate the CHD risk
by greater than 100%.11,17,20,22,23 Total cholesterol levels
and LDL levels are correlated with extent and severity
of CHD in Asian Indians as in whites. But at any given
total cholesterol or LDL level, Asian Indians have a
greater CHD risk than whites.11,24 Therefore, Asian
Indians with dyslipidemia should be treated 
as aggressively as if they had a CHD risk
equivalent–similar to the treatment of patients with 
diabetes or heart disease. Thus, while a total cholesterol
level of <200 mg/dL is desirable according to the
Framingham model for those with 0 to 1 risk factor, the
goal for the Asian Indian population should be <160
mg/dL. An LDL level of <160 mg/dL is appropriate for

most Americans with 0 to 1 risk factor, but a level of
<100 mg/dL is optimal for Asian Indians.25

HDL levels of 60 mg/dL are considered optimal in both
whites and Asian Indians. HDL levels are considered
low when they drop below 40 mg/dL. However, most
experts consider a level <50 mg/dL to be low in women.
In fact, HDL levels <50 mg/dL are used as one of the
diagnostic criteria for the diagnosis of metabolic 
syndrome in women by the ATP III. A study of Asian
Indians living in the United States found that 54% of
men had an HDL level below 40 mg/dL, and 68% of
women had levels below 50 mg/dL.4,19

The acceptable “normal” level of triglycerides was
decreased from <200 mg/dL in the ATP II report to <150
mg/dL in the ATP III classification. In the United
States, 43% of Asian Indian males and 24% of Asian
Indian females have levels that exceed 150 mg/dL.4,19

The CHD risk among Asian Indians is at least 2-fold
higher than other populations, even when adjusted for
all conventional risk factors and the various components
of the metabolic syndrome.11,17,20,22,23

Lipoprotein(a) is still considered an emerging risk factor
in the US population at large, but appears to be a major
risk factor in Asian Indians.5,26-29 A high level of Lp(a) is
the most prevalent dislipidemia in patients with 
premature CHD. Lp(a) levels are governed almost 
exclusively by race, ethnicity, and genetics, unlike other
lipids, where the levels are influenced by age, gender,
diet, and other environmental factors.30-33 Although Lp(a)
levels >30 mg/dL are generally considered the threshold
at which high risk of premature CHD increases rapidly,
levels below 20 mg/dL are considered optimum, 
particularly in Asian Indians.14,28 Studies of Asian
Indians in North America found that 25% to 50% of 
sampled populations have levels >30 mg/dL. High levels
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Risk Category
CHD and CHD Risk Equivalents

Multiple (2+) Risk Factors

0 to 1 Risk Factor

LDL Goal mg/dL
<100

<130

<160

Table 6. Pattern of Dyslipidemia among Asian
Indians Relative to American Whites.16-19

Lipid
TC

LDL

Small Dense LDL

Triglycerides

HDL

Lp(a)

Relative Serum Concentrations
Similar

Similar

Similar

Higher

Lower

Higher

Table 5. Three Categories of Risk That Modify LDL
Cholesterol Goals.3



of Lp(a) were also reported for Asian Indians living in
Canada, Singapore, the United Kingdom, and India.27

Lp(a) levels among people of different ethnicities in the
United States are given in Figure 4.

The multiplicative effects of elevated Lp(a) are signifi-
cant. Modestly elevated Lp(a) levels of 20 mg/dL to 30
mg/dL are associated with a 2- to 3-fold higher risk of MI
or restenosis following coronary angioplasty and bypass
surgery.13,34,35 This risk increases 10-fold when an Lp(a)
level >50 mg/dL occurs in persons with high cholesterol
levels. The risk of MI is 100-fold higher when Lp(a) lev-
els >55 mg/dL are accompanied by low HDL and a high
ratio of total cholesterol to HDL.36-38

When combined with concomitant elevation of 
triglycerides, and LDL, and decreases in HDL 
concentrations, the pathophysiological effects of 
elevated Lp(a) are exponentially increased.38 This 
“deadly lipid quartet,” commonly present in Asian
Indians, usually results from affluent lifestyles led by
immigrants, as well as those living in urban
areas in India.39 The high rates of CHD in Asian
Indians are due to a combination of genetic pre-
disposition and lifestyle factors. Metabolic 
abnormalities seem to have a synergistic effect on
the development of CHD in genetically suscepti-
ble individuals, such as those with elevated levels
of Lp(a).

PREVENTION OF CHD IN ASIAN INDIANS
As discussed earlier, in treating dyslipidemia,
Asian Indian ethnicity should be considered a
CHD risk equivalent, with an LDL goal of <100
mg/dL.40 Table 8 lists an approach to the patient
for evaluating risk for CHD and for implementing
therapy if necessary.

The optimal level of risk factors for Asian Indians is list-
ed in Table 9. This chart includes desirable goals for
blood lipids and non-lipid risk factors. Note also that the
optimum waist size for Asians, including Asian Indians,
has been adjusted downward according to the recom-
mendations of the World Health Organization (WHO).41

This takes into account the cut point at which metabol-
ic abnormalities increase rapidly.

The most important aspect of preventing CHD is 
identifying individuals at high risk of developing CHD
at an early age. Since Lp(a) is fully expressed in the first
year of life, tracking Lp(a) from childhood may be a 
better option than focusing on other dyslipidemias that
are not expressed until later life.39 This is particularly
true of those with a family history of premature CHD.

Modification of lifestyle, such as increasing 
physical activity and decreasing consumption of 
calories–particularly saturated fat–should begin early in
life. Avoiding abdominal obesity is as important, if not
more important, than avoiding total obesity.
Consumption of all types of tobacco products should be
eliminated. Appropriate drug therapy should be 
considered for all lipid abnormalities and risk 
factor abnormalities, which do not respond 
to lifestyle adjustment.42-44

COMBINATION DRUG THERAPY FOR 
CORRECTING DYSLIPIDEMIA IN 
ASIAN INDIANS
Prospective studies in Asian populations have shown
that the positive relationship between CHD risk and
blood total cholesterol continues down to at least 
115 mg/dL without any evidence of a threshold.25 The
Heart Protection Study has recently confirmed the 
safety and benefits of lowering LDL to as low as 65
mg/dL.45 In most patients with hypercholesterolemia,
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Rule out secondary dyslipidemia (Diabetes, hypothyroidism, 
obstructive liver disease, chronic renal failure, drug-induced)    
Perform risk assessment
Encourage smoking cessation
Control hypertension and diabetes 
Implement therapeutic lifestyle changes (improved diet, weight loss,
increased physical activity)
Achieve LDL-cholesterol goal with statin therapy
Achieve other lipid (HDL, triglycerides, Lp[a]) and non-lipid 
(homocysteine) goals with niacin or Niaspan.
Monitor response and adherence to therapy every 4 to 6 months 

Table 8. Approach to the Patient with Hyperlipidemia for Evaluating Risk
for CHD and for Implementing Therapy.
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Figure 4. Median Lp(a) levels (mg/dL) among Americans
of different ethnic Origin.30,31,32,33



HMG-CoA reductase inhibitors, commonly referred to as
“statins,” are the drugs of choice because they reduce
LDL cholesterol most effectively. Bile acid sequestrants
(cholestyramine; colestipol [Colestid]), nicotinic acid
(crystalline, timed-release preparations, extended-
release nicotinic acid [Niaspan]), and fibric acid 
derivatives (gemfibrozil [Lopid]); fenofibrate  (Tricor)
are alternative therapies. Statins can reduce LDL levels
by 30% to 60%.25

A summary of statins approved for use in the United
States is given in Table 10. The marked reduction in
mortality, coronary events, and stroke has been 
documented in 8 landmark clinical trials using statins.46

The beneficial effects of statins on clinical events may
involve both lipid and non-lipid mechanisms.

The challenge for the physician is to use statins early, in
sufficient doses, and for extended periods of time. Those
who wait for susceptible individuals to develop 
symptoms before deciding to treat should not forget the
fact that a sudden death may be the first symptom of
CHD in up to a third of the cases.

While statins are the therapeutic cornerstone for 
reducing major coronary events, they primarily affect
LDL. Triglycerides are only modestly decreased, and
HDL is only modestly elevated. Statins have little or no
effect  on Lp(a). When goal levels of LDL are achieved,
but HDL is abnormally low, triglycerides abnormally
high, and/or Lp(a) abnormally high, a second lipid-
lowering compound from a different class should be
added to the regimen. While ATP III recommends 
treating other lipid risk factors only if the LDL goal is
not achieved, HDL, triglycerides, Lp(a) and the TC/HDL
ratio should also be evaluated along with LDL in the
Asian Indian patient. Physicians should also check
homocysteine levels.11

A patient’s response to therapy should be checked about
6 weeks after starting drug therapy. If the goal for each
of the lipid levels–LDL, HDL, triglycerides, Lp(a), and
the TC/HDL ratio–has not been achieved, the next
appropriate step should be undertaken. This may
include increasing the dose of the statin or adding a 
second agent, such as a bile acid sequestrant, a fibric
acid derivative, or nicotinic acid. Nicotinic acid is 
preferable if a second agent is added, since it has a
greater beneficial effect on HDL, triglycerides, and the

TC/HDL ratio than do the
compounds in the other 2
classes. Only nicotinic acid
lowers Lp(a).

A recently introduced 
once-daily extended-release 
formulation of nicotinic acid
(Niaspan) retains the 
traditional efficacy of 
immediate-release niacin on
serum lipids and lipoproteins,
but is associated with fewer
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Table 10. Comparative Effects of HMG-CoA Reductase Inhibitors Approved for Use in the
United States on Lipid Levels at Recommended Dosages.46 

Dose Range, [mg/day]

Effect on Lipid Levels (%)

Total Cholesterol

LDL

HDL

Triglycerides 

10-80

↓25-45

↓41-61

↓3-12

↓27-46

5-80

↓20-40

↓23-47

↑5-21

↓10-46

10-80

↓17-34

↓24-40

↑7-9

↓10-19

20-80

↓15-21

↓19-31

↑2-10

↓1-12

10-40

↓11-28

↓17-35

↑4-8

↓11-24

Table 9. Optimum Level of Risk Factors for Asian
Indians

Risk Factor

Cholesterol (mg/dL)

LDL (mg/dL)

HDL (mg/dL)

Triglyceride (mg/dL)

Lp(a) (mg/dL)

Homocysteine (µmol/L)

Blood Pressure (mm Hg)

Fasting Glucose (mg/dL)

Waist Size (cm/in)

Male

<150

<100

>40

<150

<20

<10

<120/80

<110

<90/36

Female

<150

<100

>50

<150

<20

<10

<120/80

<110

<80/32

Atorvastatin
Lipitor®

Simvastatin
Zocor®

Lovastatin
Mevacor®

Fluvastatin
Lescol®

Pravastatin
Pravachol®

Placebo†

Niaspan 500 mg qhs

Niaspan 1000 mg qhs

Niaspan 1500 mg qhs

Niaspan 2000 mg qhs

44 -1

-3

-9

-14

-17

+5

+10

+15

+22

+26

-6

-5

-11

-28

-35

-5

-3

-12

-20

-24

Mean Percent
Change from Baseline

Table 11. Lipid Response to Niaspan Dose Escalation
Study.*

Treatment N LDL-C HDL-C TG Lp(a)

87

*Dosages were titrated at monthly intervals.
†Placebo data are after 24 weeks of placebo therapy.47



episodes of flushing than with the crystalline prepara-
tion. Hepatatoxicity, which was a problem with earlier 
sustained-release preparations, does not appear to be a
problem with Niaspan. Niaspan reduces both 
triglycerides and Lp(a) levels by up to 35% and 24%,
respectively, and selectively increases the 
cardioprotective sub-fraction of HDL by up to 26%
(Table 11). LDL is decreased by up to 17%. The dose
should be initiated at 500 mg and gradually increased at
4-week intervals to 2000 mg daily to reduce flushing.47

Taking dosages at bedtime and taking aspirin or non-
steroidal anti-inflammatory drugs 30 minutes prior to
Niaspan reduces the frequency and severity of 
flushing episodes.

A new single entity formulation of Niaspan in 
combination with lovastatin was recently approved for 
marketing.48 This formulation, known as Advicor, is
available in tablets containing 500/20, 750/20, or
1000/20 mg niacin/mg lovastatin. The enhanced activity
of Advicor combination therapy compared to lovastatin
and Niaspan monotherapy is shown in Table 12. A study
comparing Advicor 1000 mg/40 mg, atrovastatin 
20 mg, and simvastatin 20 mg confirmed the enhanced
effect of the statin/Niaspan combination therapy 
compared to statin alone on HDL, TG, and Lp(a) 

levels (Table 13).
The best way to initiate therapy is to use Advicor 500/20
and gradually increase the dose up to 2000/40 to 
optimize the levels of the various lipoproteins. The 
safety and benefits of using Niaspan to treat diabetic
dyslipidemia has been well documented.51 It is 
important to stress that sustained-release (as opposed to
extended-release) niacin preparations are not approved
for the treatment of dyslipidemia and should not be
used, especially in combination with statins. 

ATP III did not recommend hormone replacement 
therapy in post-menopausal women with dyslipidemia.3

While estrogen replacement therapy can lower Lp(a)
levels by up to 50% in post-menopausal women, this
therapy should only be used in specialized cases until
the current controversy of estrogen replacement therapy
in general is resolved.52

It has been reported that folic acid and vitamins B6 and
B12 play a role in the metabolism of homocysteine.3,15

Treatment with folic acid can return plasma 
homocysteine concentrations to normal. Trials are
under way to determine whether folic acid will prevent
progression or possibly even induce the regression of
atherosclerotic lesions.20

SUMMARY
A wealth of knowledge has evolved over the past 
half-century linking atherosclerotic changes to CHD and
stroke. During the same time, risk factors for 
atherosclerosis have been identified. Blood lipid 
abnormalities have been identified as primary risk 
factors. While lifestyle changes can prevent or slow the
development of atherosclerosis, pharmacological 
intervention is frequently required. The NCEP has
updated the treatment recommendations for 
dyslipidemia in 2001. These guidelines, however, do not
address the specific concerns of certain subpopulations
in the United States, such as Asian Indians.

The consequences of atherosclerosis in the Asian Indian
population tend to be more severe and develop earlier in
life. While total cholesterol and LDL cholesterol 
levels are similar to whites, HDL levels are lower, 
triglyceride levels are higher, and Lp(a) levels are 
higher. Combination therapy with a statin and 
extended-release nicotinic acid (Niaspan) may better
correct the lipid abnormalities seen in the Asian Indian
population. 
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Advicor 2000mg/40mg

Atorvastatin 20 mg Simvastatin

20 mg

-42

-45

-35

+19

+3

+8

-32

-23

-6

-20

+3

-1

Mean Percent
Change from Baseline

Treatment and Dose LDL-C HDL-C TG Lp(a)

Table 13. Lipid Response to a Comparative Study of
Advicor (Combination Niaspan/Lovastatin) vs
Monotherapy with Atorvastin and Simvastatin.*

Advicor 2000mg/40mg

Niaspan† 2000 mg 
Lovastatin‡ 40 mg qhs

-42

-14

-32

+30

+24

+6

-44

-31

-20

-22

-32

0

Mean Percent
Change from Baseline

Treatment and Dose LDL-C HDL-C TG Lp(a)

Table 12. Lipid Response to Comparative Dose-escalation, 
28-week Study of Advicor*, Niaspan† and Lovastatin‡. 

N
42

41

53

*The LDL response to all three arms was similar; the HDL,
triglyceride, and Lp(a) response to combination therapy was
much greater than with monotherapy.50

*Adivicor was started at a dose of 1000 mg/20 mg, which was
increased at 4 week intervals to a maximum of 2000 mg/40 mg.
†Niaspan monotherapy was titrated at week intervals from 500
mg to 200 mg.‡The lovastatin monotherapy group received 20
mg for 12 weeks, and then 40 mg for the remaining 16 weeks.49
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