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Atherogenic dyslipidemia (AD) refers to elevated levels of triglycerides (TG) and small-dense low-density lipoprotein and low levels of
high-density lipoprotein cholesterol (HDL-C). In addition, elevated levels of large TG rich very low-density lipoproteins, apolipoprotein B
and oxidised low-density lipoprotein (LDL), and reduced levels of small high-density lipoproteins plays a critical role in AD. All three
elements of AD per se have been recognised as independent risk factor for cardiovascular disease. LDL-C/HDL-C ratio has shown
excellent risk prediction of coronary heart disease than either of the two risk markers. Asian Indians have a higher prevalence of
AD than western population due to higher physical inactivity, low exercise and diet deficient in polyunsaturated fatty acids (PUFA).
The AD can be well managed by therapeutic lifestyle changes with increased physical activities, regular exercise, and diets low in
carbohydrates and high in PUFA such as omega-3-fatty acids, as the primary intervention. This can be supplemented drug therapies
such as statin monotherapy or combination therapy with niacin/fibrates. Rosuvastatin is the only statin, presently available, to effectively

treat AD in diabetes and MS patients.
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INTRODUCTION

In 1990, Austin and colleagues first explained Atherogenic
Dyslipidemia (AD) as a clinical condition!" characterized
by elevated levels of serum triglyceride (TG) levels
and small-dense low-density lipoprotein (sdLDL)
particles with low levels of high-density lipoprotein
cholesterol (HDL-C), highlighting its atherogenic
lipoprotein phenotype.”! Additionally, elevated levels of
large TG rich very low-density lipoproteins (VLDL) and
apolipoprotein B (Apo B) and reduced levels of small
high-density lipoproteins plays critical role in AD.P! Tt is
often observed in patients with metabolic syndrome (MS),
obesity, insulin resistance and type 2 diabetes mellitus;
hence also referred as either diabetic dyslipidemia or
dyslipidemia of metabolic syndrome and is considered as
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an important CVD (Cardiovascular disease) risk factor in
these patients.!*”

The present review strives to underscore the role of
AD in enhancing the risk of CVD. It also deals with the
management of oxidized LDL integral to optimum CVD
pharmacotherapy.

PATHOPHYSIOLOGY OF ATHEROGENIC
DYsLIPIDAEMIA

In AD, there is impaired insulin signalling which increases
lipolysis i.e. conversion of TG into free fatty acids (FFA)
in adipocytes. These FFA are transported to liver and
muscles via blood.”) Majority of FFA are re-esterified to
TG which together with posttranslational stabilization
of ApoB enhances the assembly and secretion of VLDL
particles. The VLDL production is further augmented
by elevated plasma glucose concentrations. Two types
of VLDL are synthesized by liver- VLDL-1, the large
TG-rich VLDL, and VLDL-2, the smaller TG-poot
VLDL." Predominantly, overproduction of VLDL-1 in
the liver is seen in patients with AD, insulin resistance
and type 2 diabetes; determining atherogenicity of plasma
lipoproteins.
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Increased secretion of VLDL-1 led to increase in sdLDL
production and decrease in HDL,; substantially influencing
the development of atherosclerosis.*”! VLLDL-1 production
involves 3 steps: 1) Lipidation of Apo B100 in hepatocytes
by utilising microsomal enzyme transfer protein in the
endoplasmic reticulum, leading to production of nascent
pre-VLDL particle; 2) lipidation of nascent pre-VLDL
particle produce VLDL-2; and 3) lipidation of VLDL-2
produce VLDL-1. The synthesis of sdLDL from TG-rich
VLDL-1is a2 step process: 1) Transfer of TG from VLDL1
to LDL by cholesteryl ester transfer protein (CETP) and
2) Conversion of TG rich LDL to sdLDL by hepatic
lipase (HL). Though all LDLs are reported as atherogenic
but sdLLDLs are more atherogenic and serves as a better
predictor of cardiovascular risk than LDL-C.5" They
have an increased ability to penetrate arterial intima,
susceptibility to retention in the extracellular matrix by
binding to atterial proteoglycans,!"!
antioxidant capacity.”" Increase in sdLDL generation
has been noted when TG levels are >1.5 mmol/L. Since
these particles have lower affinity to LDL-receptors on
hepatocytes, there is decrease uptake and clearance of

and have decreased

sdLDL, leading to their increased presence in the systemic
circulation. Based on the size of LDL-C particles in the
blood, there are 2 types of LDL patterns- A and B. LDL
A has a particle size >25.5 nm while LDL B has particle
size <25.5nm.P! Each VLDL, IDL, and LDL particle
contains 1 Apo B100.

The LDL-C reflects the amount of cholesterol cartried by an
LDL particle. There are significant inter-individual variation
in cholesterol content of LDL particles and varies as high
as two times between individuals and change with lipid
altering treatments. Therefore, total LDL particle (LDL-P)
or Apo B is considered as an effective method to quantify
LDL. In many patients, the levels of LDL-C and LDL-P
were observed similar but in many others, due to variability
in the cholesterol content of LDL particles both LDL-C
and LDL-P levels were found discordant. Discordance was
also reported in terms of LDL-C and LDL-P in patients
receiving statin therapy as stains considerably lowers
LDL-C than LDL-P"" In AD, patients were reported to
have a greater increase in LDL-P concentration at a given
level of HDL-C.

Besides sdLLDL, oxidized LDL also plays a significant role
in AD. Oxidized LDL is generated via LDL or sdLDL.
In vitro oxidation of LDL by metal ions occurs in three
phases: 1) Initial lag phase- consumption of endogenous
antioxidant; 2) propagation phase- rapid oxidation of
unsaturated fatty acids to lipid hydroperoxides; and
3) decomposition phase-formation of reactive aldehydes.
These aldehydes react with lysine residues in apoB-100

resulting in oxidized LDL. Circulating oxidized LDL does
not originate from extensive metal ion-induced oxidation
in the blood but from mild oxidation in the arterial wall
by cell-associated LOX and/or myeloperoxidase.!'>") The
amount of polyunsaturated fatty acids and antioxidant
varies significantly within individuals, resulting in a
great variation in susceptibility to LDL oxidation. The
oxidized-LDL further interacts with scavenger receptors
present on endothelial cells, macrophages, and smooth
muscle cells causing endothelial dysfunction resulting in a
huge build up of cholesterol within the blood vessel leading
to atherosclerosis.'"¥ Other functions of oxidized-LDL
are inhibition of endothelial nitric-oxide synthase (eNOS)
expression, adhesion molecule induction, facilitation of
monocyte adhesion and infiltration, smooth muscle cell
migration and proliferation, including the release of
cytokine and growth factor from endothelial and smooth

muscle cells.>7

Besides production of sdLDL, CETP and HL acts on
VLDLI to produce small HDL. This small HDL has a
high clearance from the circulation leading to decrease
in the plasma level of HDL-C and apolipoprotein
A-I. Hence, the metabolic disturbance that began with
increased production of VLDL-TG ended in atherogenic
reduction of HDL, intravascular remodelling, and reduced
reverse cholesterol transport from peripheral tissues,
hepatocytes and macrophages to liver, further aggravating
atherosclerosis [Figure 1].

In 2003, Kontush ¢ a/" and Smith in 2010 reported
pro-atherogenicity of HDL in many patients with coronary
artery disease (CAD). They explained proatherogenity of
HDL due to following alterations in the HDL structure and
function: 1) Changes in its protein composition, 2) decrease
in Apo Al and CETP, 3) changes in HDL-associated
lipids (lipid peroxidase interferes with HDL antioxidant,
antiinflammatory and cholesterol acceptor activities),
and 4) post-translational modification of Apo Al. This
proatherogenic nature of HDL originated due to structural
and functional heterogeneity of HDL particles. It was
found that the antioxidant activity of HDL increased
with increment in density i.e., in the following order
HDIL2b < HDIL2a < HDL3a < HDL3b < HDL3c; HDL3c
would have higher antioxidant activity as compared to
HDL2b.["!

There have been marked racial differences in AD. Various
studies support increased prevalence of AD in Asian Indian
populations compared to western populations which may
be due to their less physical activity and consumption of
carbohydrate rich and low polyunsaturated fatty acid (PUFA)
diet.” In comparison to western populations, Asian
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Figure 1: Pathophysiology of atherogenic dyslipidemia. Generation of small dense-LDL patrticles (pattern B) and oxidation of LDL particle are key elements
in atherosclerosis development. HDL-C antagonizes (-) many of the atherogenic activities of ox-LDL.?! TG rich LDL is a substrate for hepatic lipase.
CE: Cholesteryl esters, CETP: Cholesteryl ester transfer protein, ET cells: Endothelial cells, HDL-C: High-density lipoprotein cholesterol, HL: Hepatic lipase,
LOX: Lipoxygenase, LP: Lipoprotein lipase, MPO: Myeloperoxidase, Ox-LDL: Oxidised low-density lipoprotein, SMCs: Smooth muscle cells

Indians possessed significantly lower levels of HDL and
LDL-C with hypertriglyceridemia; had 53.2% prevalence
of sdLDL than 29.9% and 18.9% prevalence in whites and
blacks, respectively; and significantly higher proportion of
Indians (66%) had TG/HDL ratio >3 than 21.1% whites
and 13.7% blacks. Besides being more dyslipidaemic,
Indians had higher intra-abdominal visceral fat which
increased their insulin resistance and CVD risk than western
populations. In the comparison between whites and blacks,
blacks had less likelihood of AD due to significant lower
levels of total cholesterol, LDL-C, LDL pattern B, and
triglycerides than whites."*) They have lower HL activity,
resulting in more buoyant and less atherogenic LDL
particles than whites, explaining less prevalence of AD in
their population. However, the HL gene has not been well
studied/elucidated in Indian population.

EviDENCE TOo Go Bevonp LDL-C IN
IDenTIFYING CVD Risk

Several major statin trials have reported the existence of
significant residual CVD risk, despite increased reductions
in LDL-C level. Recent evidence suggested important
contribution of lipid parameters other than LDL-C,
including high TG, low HDL-C, and more recently the
sdLDL particles in residual CVD risk.?*A number of
studies have reported that sdLDL predict cardiovascular

endpoints comparably to if not better than LDL-C.”!
They have 1) Greater susceptibility to oxidation than larger
particles; 2) trigger inflammatory processes in vascular
endothelium that undetrlie atherosclerotic disease; 3) had high
affinity to arterial proteoglycans and were more accessible
to the arterial wall; and 4) had relatively lower affinity for
the LDL receptor compared to mid-size particles. All these
characteristics lead to decreased cellular uptake of sdLDL
and increase their time spent circulating in the bloodstream,
prolonging their influence on the atherosclerotic process.
The risk of coronary diseases elevates to around two to
three fold in patients with sdLDL and considered as a new
marker for coronary artery stenosis.””

The data from Framingham Heart Study (FHS) showed low
HDL-C levels to pose substantial risk despite presence of
very low LDL-Clevels. As HDL-C decreases, it contributes
significantly to coronary heart disease (CHD) risk at
all levels of LDL-C and even when LDL-C levels were
optimal (<100 mg/dL), lower HDL-C level correlated
with higher risk of CHD.P” The study also suggested
that non-HDL-C (i.e., total cholesterol minus HDL-C)
served as a stronger predictor of CHD risk than LDL-C,
irrespective of TG levels.’" Other non-HDL-C potential
diagnostic markers which were considered proatherogenic
and more predictive of CVD risk than LDL-C aloneP are
depicted in Table 1.
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Table 1: Potential diagnostic markers of atherogenic dyslipidemia
Markers Atherogenic effect References
Triglycerides (TG) TG<150 mg/dl associated with lower CHD risk independent of LDL-C level [28]

Apolipoprotein B Gives direct measurement of the number of atherogenic particles including [37,38]
VLDL, IDL, and LDL

Apolipoprotein A-1 (Apo A-1) Reflects the total number of antiatherogenic HDL particle [36]
Apo B/Apo-A1 ratio The ratio is better estimate of CVD risk than either alone [36]
Lipoprotein (a) [Lp (a)] A strong and positive association with genetically elevated Lp (a) levels and Ml [39]
Lipoprotein-associated Plasma levels and activity of Lp-PLA, has positive correlation with CVD risk [40]
phospholipase A, (Lp-PL A,) darapladib and varespladib are two Lp-PLA, inhibitors

C-reactive protein (CRP) Elevated CRP levels predictive of the development of insulin resistance, [41]

metabolic syndrome, and type 2 diabetes
CRP increases LDL uptake into macrophages and enhances the ability of
macrophages to form foam cells

TG: Triglycerides, CHD: Coronary heart disease, VLDL: Very low-density lipoproteins, LDL: Low-density lipoproteins, HDL: High-density lipoprotein, CVD: Cardiovascular

disease, Lp-PLA,: Lipoprotein-associated phospholipase A,, CRP: C-reactive protein, IDL: Intermediate lipoprotein, MI: Myocardial infarction

An international multicenter trial, PROVE-IT TIMI 22
tested the correlation of reduced risk of CVD events with
lowering of absolute LDL-C level in patients with acute
coronary syndrome (ACS) and evaluated relative efficacy
and safety of aggressive LDL-C lowering. This was the first
study that evaluated the clinical equivalence of two statins,
pravastatin (40 mg) and atorvastatin (80 mg). The results
showed significantly lowering of CVD events in patients with
TGs < 150 mg/dL than patients with TGs = 150 mg/dL.P
The PROCAM (Prospective Cardiovascular Minster)
study consisted of >20000 volunteers, aged 16-65, from
52 companies and government offices in the Minster and
northern Ruhr areas of Germany. The study imparted
valuable clinical information on the importance of low
HDIL-C and elevated TG levels, in addition to the raised
LDL-C level and novel risk factors such as lipoprotein(a).
The result of the trial demonstrated that TGs was an
independent predictor of CHD events; patient with
TGs >200 mg/dL and LDL-C/HDL-C ratio >5.0 had six
times higher risk of CHD.P* Several epidemiological studies
reported LDL-C/HDL-C ratio as an excellent predictor of
CHD risk and an excellent monitor for the effectiveness
of lipid-lowering therapies.’” In a clinical trial with >4,000
middle-aged men with dyslipidemia, the LDL-C/HDL-C
ratio was reported to have a more prognostic value than
LDL-C or HDL-C alone.P* This ratio accurately predicted
the risk of CHD in patients with elevated levels of TGs.
Along with fasting TG concentration, the LDL-C/HDL-C
ratio was used to identify a subgroup who achieved
over 70% reduction in the CHD risk with gemfibrozil
(alipid-lowering agent). This finding suggested that relatively
simple laboratory measurements can be used to identify
a small group of people that most likely benefits from
long-term drug intervention. The PROSPER (Prospective
Study of Pravastatin in the Elderly at Risk) study was
a randomised, double blind, placebo-controlled trial
involving 5804 patients aged 70-82 years with a history
of vascular diseases or cardiovascular risk factors and

were treated with pravastatin 40 mg/day or placebo. The
study reported LDL-C/HDL-C ratio as the most powerful
measure of CVD risk in the eldetly people.”” Individuals
with LDL-C/HDL-C ratio >3.3 were qualified for statin
initiation. The PROCAM study also reported a continuous
and graded relationship between the LDLC/HDL-C ratio
and CVD mortality.? The deaths due to CAD abruptly
increased when the LDL-C/HDIL-C ratio was between
3.7 and 4.3. One unit increase in the LDL-C/HDL-C
ratio was associated with 53% increase in risk of MI.P®
Another study reported 75% increase in the risk of MI
with one-unit increase in LDI.-C/HDL-C ratio.’” The
FHS also reported LDL-C/HDL-C ratio to be a stronger
predictor of CVD than the levels of LDL-C or HDL-C
alone.™! According to the recent NCEP guidelines, the
LDL-C/HDL-C ratio of 2.5 governs the starting point of
statin therapy and increased CVD deaths were reported at
the LDL-C/HDL-C ratio of 3.3-3.7.1*!

RoLE oF HDL IN REGRESSION OF
ATHEROSCLEROTIC PLAQUE

The FHS showed HDL-C as the most potent lipid predictor
of CHD risk in men and women aged >49 years. Every
1 mg/dlincrement in HDL-C was associated with 2 and 3%
decreased risk of CHD in men and women, respectively.*”
Though anti-atherogenic activities of HDL-C are not well
elucidated, its effects are attributed to reverse cholesterol
transport and host of other protective activities. The
reverse cholesterol transport involves transfer of excess
cholesterol from lipid-laden macrophages (foam cells)
present in peripheral tissues to the hepatocytes via
HDL for metabolism or excretion into bile. The other
protective activities of HDL-C against atherosclerosis
are due to its antioxidant (counteracting LDL oxidation),
anti-inflammatory, antithrombotic/ profibtinolytic (reducing
platelet aggregation and coagulation), and vasoprotective
(facilitating vascular relaxation and inhibiting leukocyte
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chemotaxis and adhesion) effects. Collectively, HDL and
its components (including ApoA-I, paraoxonase, platelet
activating factor acetylhydrolase, and other antioxidant
enzymes) exert an array of effects that may help to prevent
atherosclerosis, acute coronary syndromes, and restenosis
after coronary angioplasty.[*

MANAGEMENT OF ATHEROGENIC
DYSLIPIDAEMIA

Atherosclerosis in AD is significantly expedited in the
presence of increased sdLDL and oxidized LDL-C particles.
Statin mono- and/or combination therapy (statin/niacin
and statin/fibrates), agents that increases HDL-C levels,
nutritional diet, and strict adherence to therapeutic lifestyle
changes (TLCs) have been highly successful in reversing
the deleterious effects of raised blood LDL-C levels and
restoring normal health. Though, clinical data on their
routine use remains inconclusive, omega-3 fatty acids,
vitamin E and carnitine have been used as add-on therapy.

Statins

Small-dense LDL particles, characteristic of AD, have
higher susceptibility to oxidation, leading to the formation
of oxidized LDL particles which acts as ligand for novel
lectin-like oxidized LDL receptor-1, increases its expression,
causes apoptosis in endothelial cells, phagocytose aged
and worn-out cells, suppresses constitutive nitric oxide
synthase activity and increases cell adhesion.***! In the
year 2001, Li and coworkers reported inhibitory activities
of statins-simvastatin and atorvastatin on the expression
of lectin-like oxidized LDL receptor-1, showing its
beneficial effects in atherosclerosis.*” Besides simvastatin
and atorvastatin, rosuvastatin also demonstrated benefits
in hypercholesterolaemia in patients with AD. In the
COMETS (Comparative study with rosuvastatin in subjects
with METabolic Syndrome) trial, a first large multinational
double-blind, randomized trial, the efficacy of rosuvastatin
was compared with atorvastatin in patients with the MS.
The trial enrolled 397 adults and randomized them to
rosuvastatin 10 mg, atorvastatin 10 mg, or placebo for
six weeks. The primary end point of the study was the
percent change from baseline in LDL-C. Rosuvastatin
lowered LDL-C by 42.7% which was significantly higher
than atorvastatin (36.6%) and increased HDL-C by 9.3%
compared 4.8% increase by atorvastatin in patients with
MS. Hence, rosuvastatin was found more effective than
atorvastatin in reducing LDL-C levels, in achieving lipid
goals and in improving other aspects of atherogenic lipid
profile in patients with MS.7 The STELLAR (Statin
Therapies for Elevated Lipid Levels compared across
doses to Rosuvastatin) trial compared rosuvastatin with

other statins. This was a six week randomized, open-label
study that compared the effects of rosuvastatin (doses:
10, 20, and 40 mg) with atorvastatin (doses: 10, 20, 40,
and 80 mg), simvastatin (doses: 10, 20, 40, and 80 mg)
and pravastatin (doses: 10, 20, and 40 mg) on plasma
lipids in hypercholesterolemic patients.*! Of all statins,
rosuvastatin at doses 20 and 40 mg showed the most
favorable effect on the atherogenic lipid profile of MS.
Another trial, SOLAR (Satisfying Optimal LDL-C ATP
III goals with Rosuvastatin) was a randomized, open-label
multicenter trial conducted in managed care patients at
high risk for CHD. After 12 weeks of treatment, 76% of
patients who took rosuvastatin reached the LDL-C target
of <100 mg/dL in comparison to 58% with atorvastatin
and 53% with simvastatin.*”) Another open-label study
compared oral doses of rosuvastatin (40 mg/daily) with
atorvastatin (80 mg/day) with an objective to observe
the reduction in sdLDL-C levels over six week duration
in 271 hyperlipidemic patients. The post-hoc analysis
of the data reported rosuvastatin to be more effective
than atorvastatin in lowering sdLDL-C while lowering
of TG levels were similar with both the statins.”” In a
recent multicenter open labeled, randomized trial, Park
and his colleagues compared the effects of rosuvastatin
(10 mg/day) with atrovastatin (10 mg/day) on lipid and
glycaemic control in nondiabetic Korean patients with MS.
The results again supported rosuvastatin to be significantly
more effective than atorvastatin in lowering LDIL-C levels
in these patients.”"

Agents raising HDL-C

Low levels of HDL-C constitute a strong, independent,
and inverse predictor of the risk of premature development
of atherosclerosis and CVD.P? Low HDL-C levels are a
hallmark of type 2 diabetes as well as mixed or combined
dyslipidemia, renal and hepatic insufficiency states, and
autoimmune diseases. These disease states also feature a
moderate or marked degree of hypertriglyceridemia. Only
few options are available for elevating low HDL-C levels.
Though HDL-C levels may be increased by up to 10% by
implementing TLC, including weight reduction, exercise,
smoking cessation, and moderate alcohol consumption,
many patients still require pharmacological intervention.
But still there is no clinching evidence available today to
directly correlate elevated HDL-C level alone with CVD
prevention.

CETP Inhibitors were regarded as the most potent
HDL-raising agents. The first CETP inhibitor, torcetrapib,
was prematurely terminated in December 2006 due to excess
cardiovascular and noncardiovascular mortality in the active
treatment group. Torcetrapib considerably raised aldosterone
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level and blood pressure and incurred changes in serum
electrolytes, indicative of mineralocorticoid excess. The recent
failure of Phase 3, Dalcetrapib Outcomes (dalOUTCOME)
trial, planned in 16,000 stable coronary heart disease patients
with recent acute coronary syndrome (ACS), was further
a blow in pursuing CETP inhibitor, dalcetrapib, as HDL
raising agents as it was associated with lack of benefit in
terms of lower cardiovascular events, inability to lower LDL
levels, and not effective enough to reduce morbidity and
mortality. Though 30% increase in HDIL was observed with
dalcetrapib, >100% increase in HDL and 35-40% reduction
in LDL was observed with the use of evacetrapib and
anacetrapib.(Merck, Whitehouse Station, NJ) Hence, there
is still a hope that the more potent CETP inhibitors would
improve outcomes in patients with ACS."* In addition, Apo
Al mimetic peptides which are not only active in cellular
cholesterol efflux may also exert anti-inflammatory effects
and show promises.””’!

Nutritional diets and therapeutic lifestyle changes
Therapeutic lifestyle changes received considerable
attention in the third National Cholesterol Education
Program Adult Treatment Panel (NCEP-ATP)M!
guidelines since lifestyle risk factors like overweight/
obesity, physical inactivity and atherogenic diet have been
considered as important contributors to the CHD risk. This
guideline popularized a multifaceted life-habit approach.
Hypertriglyceridemia is caused by several factors such
as obesity, physical inactivity, cigarette smoking, excess
alcohol consumption, high-carbohydrate diets (>60%
of total energy), other diseases such as type 2 diabetes
mellitus, chronic renal failure, nephrotic syndrome, and
genetic predisposition.P?

Dietary carbohydrate is considered as the major determinant
of raised TG levels in AD.? Approximately 3-5% teduction
in LDL-C was reported with increase use of viscous fiber
from 5 to 10 g/day, 6-15% reduction with 2 g/day plant
stanols/sterols, and 20-30% reduction with use of low
saturated fat and cholesterol intake with therapeutic diet,
including weight loss. Other dietary modifications rich
in omega-3 fatty acids like inclusion of soy protein and
nuts in diet potentially reduced the levels of LDL-C,
due to its excellent antioxidant activities in patients with
hypertriglycetidemia.*! In general, simple sugars and rapidly
hydrolyzed starches have a greater glyceridaemic effect
than more complex carbohydrates and those consumed
in conjunction with high-fiber intake. It was reported that
over all carbohydrate restriction improved atherogenic lipid
states in the absence of weight loss or in the presence of
higher saturated fat. While at the same time, low fat diets
seemed to require weight loss for effective improvement
in atherogenic dyslipidemia.’)

The recommended level of dietary fat is 25 to 35% of
calories. Within this range, complex carbohydrates and
high-fiber diet facilitates TG lowering, increases HDL-C
levels and produces larger buoyant LDL particles.’!

Apart from dietary carbohydrate, weight management and
increased physical activity have played an important role
in lowering the LDL-C levels. Weight loss showed positive
effect on HDL-C and was also suggested as a primary goal
to lower TG levels in patients with AD. Physical activity
potentially influenced most of the atherosclerotic risk
factors. Individuals who jogged for six months, participated
in regular exercise for eight months and had three weeks of
diet and brisk walking, revealed higher lowering of LDL-C
and larger buoyant LDL particles.

A significant increase in plasma HDL-C from 4 to
22% (absolute increase from 2 to 8 mg/dL) was observed
with >12 weeks of exercise training with strict adherence.
In addition, there was a decrease of HDI.2b and increase of
HDL 3b levels. Physical activity for more than an hour/day
for five to seven days in a week was recommended for
patients who are required to achieve weight loss. It was
assumed thatif a patient gave proper emphasis on nutrition
and had strict adherence to exercise, then he may more
likely lose body weight and would require less treatment
therapy.”® Given the apparent benefits of physical activities
and or exercise training in dyslipidaemia, it is the most
appropriate strategy towards managing dyslipidemia.

CoNcCLUSION

Atherogenic dyslipidemia is a part of complex cluster of
abnormalities called the metabolic syndrome which has a
direct correlation with CVD events. In recent years, Indian
population have increasing incidence of AD and CVD as
compared to western population, which may be due to adverse
life style changes such as physical inactivity, diet deficient in
PUFA and a higher genetic predisposition. Despite large
reduction in LDL-Clevels, significant residual cardiovascular
risk due to low HDL-C, high TG and non-HDL-C levels
exists. Their management with the therapeutic lifestyle
changes with statins or statins combination with niacin
and/or fibrates has considerably reduced the incidences of
CVD events. Apo B/ApoA-1 ratio has been considered as
an accurate predictor of CVD risk, however several studies
have reported LDL-C/HDL-C ratio to be mote accurate.

Studies such as COMET, STELLAR and SOLAR have
successfully established rosuvastatin to be significantly
more effective in lowering LDL-C, TGs, and in improving
other aspects of atherogenic lipid profile in patients with
MS and diabetes.
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