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Abstract:

Hyperlipidemia is a condition characterized by an elevation in one or more plasma lipids, such as triglycerides,
cholesterol, cholesterol esters, phospholipids, and/or plasma lipoproteins, such as very low-density lipoprotein and
low-density lipoprotein, along with a decline in high-density lipoprotein levels. Although excessive levels of low
density lipoprotein (LDL) are regarded to be the greatest predictors of an increased risk of developing atheroselerosis,
dyslipidemia can also refer to raised levels of total cholesterol (TC) or triglycerides, or low level of high density
lipoprotein cholesterol (HDL). Hyperlipidemia is also the major precursor of lipid related ailment such as
atherosclerosis , coronary artery disease and also involved in sudden death syndrome. Introduction, categories for
hyperlipidemia, signs, complications, pathophysiology, and therapy.
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INTRODUCTION:

Hyperlipidemia is characterized by abnormally high
lipids (fats) in the blood. These lipids comprises of
cholesterol, cholesterol esters ,phospholipids and
triglycerides. Increased level of these lipids are related
to the development of atherosclerosis and
cardiovascular disease including coronary heart
disease(CHDs), cerebral stroke, myocardial infarction
and renal failure*23!,

Atherosclerosis is the process through which arteries
harden as a result of cholesterol buildup in the arterial
wall, which results in artery narrowing. The presence
of hyperlipidemia accelerates atherosclerosis and
atherosclerosis-related disorders include coronary,
cerebrovascular, and peripheral vascular diseases [,
Atherosclerosis is mostly brought on by
hypercholesterolemia and  hypertriglyceridemia,
which are closely associated to ischemic heart disease
(IHD) Bl IHD and the high death rate are strongly
correlated. Over four million fatalities are brought on
by plasma cholesterol levels that are even higher each
year (],

Classification of hyperlipidemia:

Lipid type:

Hypercholesterolemia-In this the level of cholesterol
is elevated.

Hypertriglyceridemia-It is outlined as level of
triglycerides elevated.

Causing factor:

1. Primary (Familial: hyperlipidemia) it is also
called familial due to a genetic defect, it may be
monogenic: a single gene defect or polygenic:
multiple gene defects.

Type I-Raised cholesterol with high triglyceride

levels.

Type II-High cholesterol with normal triglyceride

levels.

Type 111-Raised cholesterol and triglycerides.

Type IV—Raised triglycerides, atheroma and uric acid.

Type V—Raised triglycerides.

2. Secondary ( Acquired hyperlipidemia)lt is
acquired because other conditions like diabetes,
glomeular syndrome, persistent alcohol use,
hypothyroidism, and the use of medications like
corticosteroids, beta blockers, and oral
contraceptives are what cause it. Pancreatitis can
develop when secondary hyperlipidemia and
severe hypertriglyceridemia coexist [71.

Symptoms:
Generally , hyperlipidemia does not have any overt s
ymptoms; instead, signs are typically found during ro
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utine physicals or when a stroke or heart attack is im

minent.

e Patients who have familial variants of the disease
or high blood cholesterol levels may develop
xanthomas, which are deposits of cholesterol
under the skin, particularly around the eyes.

e Patients with high triglyceride levels may
experience a variety of pimple-like lesions across
their bodies [8].

Complications:

Atherosclerosis: Hyperlipidemia is the modifiable risk
factor of atherosclerosis, which is one of the major
cause of cardiovascular disease. In the walls of the
large and medium arteries, atherosclerosis is a
pathologic process marked by the buildup of lipids,
cholesterol, and calcium as well as the creation of
fibrous plaques .

Coronary artery disease(CAD): The primary cause of
coronary artery disease is atherosclerosis, it is
characterized by lipid buildup and the development of
fibrous plaques within the artery wall. As a result ,the
arteries that supply blood to the myocardium get
narrower, which limits blood flow and leaves the heart
with  insufficient oxygen levels. Coronary
atherosclerosis has been associated with an elevated
lipid profile (21,

Myocardial Infarction (MI): When one or more
cardiac arteries are entirely or partially stopped from
the flow of blood and oxygen, it can cause MI, which
can harm or kill heart cells. Possible causes of the
blockage include burst atherosclerotic plaque.
According to research, nearly one-fourth of

myocardial infarction survivors had high cholesterol
11

Ischemic Stroke : The fourth most common cause of
mortality is a stroke. Strokes typically result from a
blood clot blocking an artery or an atherosclerotic
plaque fragment rupturing in a tiny brain conduit.
Numerous clinical studies showed that reducing total
cholesterol and low-density lipoprotein by 15%

greatly decreased the chance of having the first stroke
[12]

Pathogenesis of hyperlipidemia:

Blood platelets and monocytes adhere to a vascular
wall at the locations of endothelial injury in the early
stages of hyperlipidemia. The proliferation of smooth
cells in the intimal and medial lining of the vessel,
collagen synthesis, cholesterol uptake, and the initial
formation of the hyperlipidemic plaque are all caused
by the release of mediators such as platelet-derived
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growth factors. The acute syndromes of unstable
angina, myocardial infarction, and sudden cardiac
death are brought on by plaque ruptures [*31,

MANAGEMENT:

HMG- CoA -Reductase Inhibitors:

The first class of hypolipidemic medications is HMG-
CoA-Reductase Inhibitors. The amount of cholesterol
in the cell transcriptionally controls the production of
the HMG enzyme and of the LDL receptors. The most
popular medications used to prevent cardiovascular
diseases (CVD) are these enzyme inhibitors, or statins,
because it is widely recognised that elevated
cholesterol levels are associated with CVDI4*5], The
dose-based classification of statins for the prevention
of atherosclerotic cardiovascular disease now
separates them into two groups: high intensity statins,
which drop LDL cholesterol by 50% of the baseline,
and low intensity statins, which lower LDL cholesterol
by 30%, only a 20% differencel*®l,

Mechanism of Action:

These are HMG-coenzyme A reductase structural
mimics. They work by slowing down the rate-limiting
enzyme (HMG-coenzyme Areductase) involved in the
liver's production of cholesterol. Statins considerably
lower plasma levels of total cholesterol (TC), LDL,
and ApoB by blocking this enzyme. In the meantime,
statins also result in a slight reduction in plasma
triglycerides and a slight rise in plasma HDL levels*"],

Side Effects:

The most frequent side effects of statins are temporary
gastrointestinal symptoms, headache, myalgia, and
dizziness. Statins are typically tolerated well. Higher
doses make these symptoms more prevalent, and
switching to a different statin may alleviate them(*€l,

Statins can cause myopathy, rhabdomyolysis, and a
rise in serum transaminase. These toxins injure the
kidney frequently and are hazardous to it
Furthermore,  statins may  result cardiac
cardiomyopathy!*?l, Recent clinical studies revealed a
connection between statin use and a rise in type 2
diabetes?"],

Fibric Acid Derivatives( Fibrates):

Fibrates, which include clofibrate, gemfibrozil,
fenofibrate, and bezafibrate, are an antihyperlipidemic
drug class that is often used. They significantly lower
plasma triglycerides while very slightly lowering LDL
sterols. The level of HDL cholesterol rises somewhat.
The results of an experimental angiography revealed
that fibrates have the greatest impact on reducing the
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incidence of coronary artery disease and decreasing
the progression of coronary atherosclerosis.

Mechanism of Action:

Fibrates primarily reduce triglycerides while also,
though less significantly, raising HDL cholesterol
levels. It affects the PPAR- receptor, causing the liver's
-oxidation to production of triglycerides to decrease.
Additionally, it enhances the activity of lipoprotein
lipase, which results in a decrease in VLDL levels, an
increase in HDL levels, and an increase in the
clearance of residual particles(?].

Side Effects:

Fibrates are typically thought to be well tolerated.
gastrointestinal issues, myopathy, arrhythmia, skin
rashes, and gallstones are possible side effects. In
patients with liver and renal impairment, fibrates
should be avoided!?2.

Nicotinic Acid derivatives(Niacin):

The oldest lipid-lowering medication used to treat
hyperlipidemia is niacin, a water-soluble vitamin of
type B, which has been shown to reduce
cardiovascular morbidity and overall mortality. It
lowers triglycerides, LDL cholesterol, and total
cholesterol.

Mechanism of Action:

The main source of circulating free fatty acids,
triglycerides lipid lysis, is decreased by niacin's
inhibition of hormone-sensitive lipase. The liver often
plays a significant lead role in the synthesis of
triacylglycerol from these circulating fatty acids.
Niacin prevents VLDL secretion as a result, which
lowers LDL synthesist?l,

Side Effects:

Low patient compliance rates have plagued niacin
treatments. More than 75 percent of patients have an
acute cutaneous flush, itching, headache, and some
patients also experience nausea and abdominal pain as
side effects. Niacin increases liver enzymes as well?4,

Cholestrol Absorption Inhibitor ( Ezetimibe):

The invention of ezetimibe, the first medicine in a
class that blocks the absorption of cholesterol and
phytosterols in the intestine, has improved the
management of hypercholesterolemia. It has no impact
on the plasma concentrations of the vitamins ADEK
but hinders the absorption of sterol from the small
intestine.
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Mechanism of Action:

By blocking the Niemann-Pick Cl-like 1 protein
(NPC1L1), a human sterol transport protein, ezetimibe
specifically reduces intestinal cholesterol absorption.
This results in a reduction in the transportation of
intestinal cholesterol to the liver. As a result, there is
an improvement in the removal of cholesterol from the
circulation,

Side Effects

The most frequent side effects of ezetimibe, which is
typically well tolerated, include headache, abdominal
pain, and diarrhea. The liver enzymes alanine
transaminase and aspartate transaminase appear to be
affected by ezetimibe and to be elevated(?l,

Bile Acid Sequestrants:
Cholestyramine
Colestipol

Colesevelam

Mechanism of Action:

These drugs interfere with enterohepatic circulation by
attaching to bile components in the digestive system
and preventing their absorption from the gut?’. It
causes a nearly ten-fold increase in bile acid
production, which increases the conversion of
cholesterol to bile. It somewhat raises HDL levels as
well?8l, Second-generation bile acid sequestrants like
colesevelam and colestimide have been shown to also
have a glucose-lowering impact, making them useful
for those with diabetes mellitus!?®!.

Side Effects:

The bile acid sequestrants have few systemic side
effects because they are not absorbed in the
gastrointestinal tract. Constipation, stomach pain,
bloating, vomiting, heartburn, loss of appetite,
indigestion, and upset stomach are some of the most
typical gastrointestinal side effects.

New potential targets and treatments:

Acyl -CoA cholesterol acyl transferase inhibitors:
The enzyme known as acyl-CoA cholesterol acyl
transferase (ACAT) is responsible for converting
intracellular cholesterol into cholesteryl esters. There
are two isomers of ACAT, known as ACAT1 and
ACAT2.

Microsomal triglycerides transfer protein (MTP)
inhibitors:

The multifunctional microsomal triglyceride transfer
protein (MTP) is involved in the regulation of
cholesterol ester production, the transfer of neutral
lipids between membrane wvesicles, the creation of
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CD1 antigen-presenting molecules, and other
processes.

Cholesteryl ester transfer protein (CETP)
Inhibitors:

The liver's CETP makes it easier for cholesteryl esters
to move from proatherogenic apo lipo protein B-
containing lipoproteins like VLDLs and LDLs to anti-
atherogenic HDLs. Additionally, the majority of
research supported the notion that inhibiting CETP
slows the development of atherosclerosis and provided
evidence that CETP may have a proatherogenic role
by participating in reverse cholesterol transport[26l,

Squalene synthase inhibitors:

Squalene synthase (SqS) catalyses the conversion of
farnesyl pyrophosphate to squalene, which is the first
committed step in the synthesis of sterols, one of
which being cholesterol?],

Hydroxymethylglutaryl-CoA synthase Inhibitors:
HMG synthase catalyzes the chemical reaction that
turn acetyl-CoA and acetoacetyl CoA to 3-hydroxy-3-
methylglutaryl-CoA

ATP citrate lyase Inhibitors:

The main enzyme responsible for producing cytosolic
acetyl-CoA and oxaloacetate is ATP citrate lyase
(ACL). An essential stage in the production of fatty
acids and cholesterol is the synthesis of cytosolic
acetyl-CoA and oxaloacetate. Because of this,
inhibiting ACL offers hope for the therapy of
dyslipidemia.

Acyl coenzyme A: diacyl glycerol
acyltransferase(DGAT):

DGAT is a microsomal enzyme that joins Acyl CoA
to 1,2- diacylglycerol in the final step in triglyceride
bio synthesis.

Lanosterol synthase Inhibitors:

The enzyme lanosterol synthase (LSS) catalyses the
conversion of (S)- 2, 3-oxidosqualene to lanosterol,
the first sterol in the pathway for making
cholesterol],

Recent Drugs For Hyperlipidemics:

Two novel non-statin medications that have shown
promise in clinical trials to lower high cholesterol have
received FDA approval . Nexletol and Nexlizet are
used when combined with statins that have low or no
side effects. The two new medications have some
negative effects that are distinct from statin-related
side effects.
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CONCLUSION:

According to the

studies mentioned above,

hyperlipidemia is a significant risk factor for cardiac
disease. Modern medications, a diet food plan, home
treatments, and regular exercise can all be used to treat
hyperlipidemia. If diet management and exercise are
carefully adhered to, the risk of hyperlipidemia, CVD,
and many other diseases may be decreased.
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