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INTRODUCTION 
 

Hyperlipidemia is characterized by abnormally 
(fats) in the blood. While fat plays a vital role in the body’s 
metabolic processes, high blood levels aggravates the risk of 
coronary heart diseases (CHD). It is believed that CHDs will 
be the major cause of death worldwide by 2020. [1] Declin
HDL and elevation of serum triglycerides can also increase the 
deposition of lipids in the arteries leading to cardiac ailments, 
especially in people who are obese or have diabetes.[2] 
Advancement in treating hyperlipidemia is occurring every 
hour and various drugs from statins to PCSK9 inhibitors are 
available. But still it's a major risk factor for cardiovascular 
event. 
 

HMG-CoA-Reductase Inhibitors 
 

HMGCoAReductase Inhibitors are the first class of 
hypolipidemic drugs. Production of HMG
enzyme and of the LDL receptors is transcriptionally regulated 
by the content of cholesterol in the cell. Elevation in the 
cholesterol level is in well known association with 
cardiovascular diseases (CVD), and these enzyme inhibitors 
i.e. statins  are the most common drugs used in its 
prevention.[3, 4]. Recently the new recommendations for 
giving statins for atherosclerotic cardiovascular disease 
prevention divides it into two groups, on the basis of dose, 
known as high intensity statins which lowers 
cholesterol by 50% of the baseline and low intensity statins
which decreases  LDL cholesterol by 30%, merely a difference 
of 20%.[5] 
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Hyperlipidemia is an increase in the plasma lipids like triglycerides, cholesterol, 
phospholipids and low density lipoproteins (LDL) with reduction in high density 
lipoproteins (HDL). Elevated LDL meanwhile is accepted as the leading factor which 
causes atherosclerosis from decades. Therapeutic control beginning with statins and 
fibrates has kept it under the bar to some extent but myalgia and other side effects are 
worrisome due to them. Many new drug targets to treat hyperlipidemia are available now. 
The review focuses on new strategy as well as new lipid lowering agents available for this 
major risk factor for cardiovascular diseases. 
 
 
 
 
 
 

Hyperlipidemia is characterized by abnormally high lipids 
(fats) in the blood. While fat plays a vital role in the body’s 
metabolic processes, high blood levels aggravates the risk of 
coronary heart diseases (CHD). It is believed that CHDs will 
be the major cause of death worldwide by 2020. [1] Decline in 
HDL and elevation of serum triglycerides can also increase the 
deposition of lipids in the arteries leading to cardiac ailments, 
especially in people who are obese or have diabetes.[2] 
Advancement in treating hyperlipidemia is occurring every 

various drugs from statins to PCSK9 inhibitors are 
available. But still it's a major risk factor for cardiovascular 

Reductase Inhibitors are the first class of 
hypolipidemic drugs. Production of HMGCoAReductase 
enzyme and of the LDL receptors is transcriptionally regulated 
by the content of cholesterol in the cell. Elevation in the 
cholesterol level is in well known association with 
cardiovascular diseases (CVD), and these enzyme inhibitors 

the most common drugs used in its 
prevention.[3, 4]. Recently the new recommendations for 
giving statins for atherosclerotic cardiovascular disease 

on the basis of dose, 
which lowers the LDL 

cholesterol by 50% of the baseline and low intensity statins 
which decreases  LDL cholesterol by 30%, merely a difference 

Side effects– Commonly seen are transient gastritis, headache, 
myalgias and drowsiness. High intensity statins causes more 
side effects than low intensity. Myopathy is one of the rare 
side effect which has prevalence of 1/10,000 persons per year, 
most of which recovers spontaneously after treatment is 
discontinued. Very rarely autoimmune myopathy occurs in 
some patients which may causes significant muscle 
necrosis.[6,7,8]. These also causes diabetes mellitus, poor 
sleep quality and rhabdomyolysis especi
combination with fibrates.[9] 
 

Fibrates  
 

Fibrates mainly decreases triglycerides along with increases
the HDLcholesterol levels although to a lesser extent. It acts 
on PPARα receptor leading to increased β
liver, causing decline in synthesis of triglycerides. It also 
accentuates the activity of lipoprotein lipase causing decline in 
VLDL levels and elevation of HDL along with increased 
clearance of remnant particles.10

 

Side Effects includes myopathy, arrhythmias, s
deranged liver and renal functions and gallstones
has major emphasis on raised triglycerides and low high
density–lipoprotein cholesterol levels which directly doesn’t 
have any clinical benefit but have significant impact in 
diabetic patients and mixed dyslipidemia.
studies that the combination therapy of fenofibrates and 
simvastatins has no benefit in reducing rate of fatal 
cardiovascular events, nonfatal myocardial infarction, stroke, 
in comparison with single line treatment with simvastatin 
alone. 13 
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Hyperlipidemia is an increase in the plasma lipids like triglycerides, cholesterol, 
phospholipids and low density lipoproteins (LDL) with reduction in high density 

meanwhile is accepted as the leading factor which 
Therapeutic control beginning with statins and 

fibrates has kept it under the bar to some extent but myalgia and other side effects are 
rug targets to treat hyperlipidemia are available now. 

The review focuses on new strategy as well as new lipid lowering agents available for this 

Commonly seen are transient gastritis, headache, 
myalgias and drowsiness. High intensity statins causes more 
side effects than low intensity. Myopathy is one of the rare 
side effect which has prevalence of 1/10,000 persons per year, 

of which recovers spontaneously after treatment is 
discontinued. Very rarely autoimmune myopathy occurs in 
some patients which may causes significant muscle 

These also causes diabetes mellitus, poor 
sleep quality and rhabdomyolysis especially if given in 

Fibrates mainly decreases triglycerides along with increases in 
cholesterol levels although to a lesser extent. It acts 
α receptor leading to increased βoxidation in the 

causing decline in synthesis of triglycerides. It also 
accentuates the activity of lipoprotein lipase causing decline in 
VLDL levels and elevation of HDL along with increased 

10 

Side Effects includes myopathy, arrhythmias, skin rashes, 
deranged liver and renal functions and gallstones.1 As fibrates 
has major emphasis on raised triglycerides and low high

lipoprotein cholesterol levels which directly doesn’t 
have any clinical benefit but have significant impact in 
diabetic patients and mixed dyslipidemia.12 It is proven in 
studies that the combination therapy of fenofibrates and 
simvastatins has no benefit in reducing rate of fatal 
cardiovascular events, nonfatal myocardial infarction, stroke, 

gle line treatment with simvastatin 
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Classification of drugs on the basis of mechanism of action 
is as follows 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
Nicotinic acid derivatives  
 

Nicotinic acid also known as vitamin B3 reduces the 
production of triglycerides and VLDL as well as increases the 
HDL. It is the nicotinic acid form of niacin that plays the 
major role. Nicotinic acid significantly increases the HDL 
levels, greater than any other lipid lowering agents.14 The most 
common side effects of nicotinic acid are intense cutaneous 
flush, itching, headache, nausea and abdominal pain and 
elevated liver enzymes.15 Study comparing combination of 
extendedrelease niacin–laropiprant to statin in peoples having 
atherosclerotic vascular disease shows no reduction in the risk 
of major vascular events but it leads to increase in various 
adverse effects.16 

 

Bile acid sequestrants  
 

These are a group of medications that binds to components of 
bile in the gastrointestinal tract disrupting the enterohepatic 
circulation and prevents their reabsorption from the gut. 17 It 
leads to greater synthesis of bile acids i.e. almost ten times that 
of normal resulting in increased conversion of cholesterol into 
bile. It also increase HDL levels to some extent.18 It has been 
seen that second generation bile acid sequestrants like 
colesevelam and colestimide also have a glucoselowering 
effect thus can be beneficial in diabetes mellitus patients.19 

 

Cholesterol Absorption Inhibitor 
 

Ezetimibe is  the first member of this  group of drugs which 
acts by inhibiting  intestinal absorption of phytosterols and 
cholesterol, and has improved the treatment of 
hypercholesterolemia.20 Common side effects of Ezetimibe 
includes back pain, arthralgia, diarrhea, sinusitis, abdominal 
pain, pharyngitis, coughing, viral infection and fatigability.21 

When combination of ezetimibe and statins are used, it is seen 
that it accentuates the lowering of LDL cholesterol levels and 
improves cardiovascular outcomes22. Whether this 
combination is beneficial is still not established as one other 
study shows that Ezetimibe±simvastatin had inconsistent 
effects on important outcomes with adverse effects.23 

 

CETP (Cholesteryl Ester Transport Protein)    Inhibitors 
 

These acts by inhibiting the transfer of triglyceride and 
cholesteryl ester (CE) between lipoproteins. When this 
pathway is inhibited, it leads to markedly increase in HDL 
levels. First CETP inhibitor that came into use was 
torcetrapib.24 It has also shown beneficial effects in declining 
cardiovascular risk as it markedly elevates HDLC and 
apolipoprotein A1 (apoA1) levels. Use of it increases the risk 
of mortality and morbidity due to unknown mechanism. 
Torcetrapib raises blood pressure and increases the 
concentration of serum aldosterone which raises risk of 
cardiovascular events.25 After torcetrapib, dalcetrapib is the   
second CETP modulator which came into use but it only 
elevates HDL and has negligible effect on lowering LDL. Use 
of dalcetrapib in patients who had recent acute coronary 
syndrome increases the HDL cholesterol levels but there is no 
reduction in the risk of repeated cardiovascular events.26 Two 
other CETP inhibitors, anacetrapib and evacetrapib, are 
undergoing phase III clinical trials. Both molecules have 
effects on increasing HDLC and decreasing LDLC levels. 
Although evacetrapib had favorable effects on lowering LDL, 
it did not result in a lower rate of cardiovascular events among 
patients with high cardiovascular risk.27 Anacetrapib still bears 
as hope in this class of drugs.It had significant effects on LDL 
and HDL cholesterol, less sideeffects, and, and also it do not 
have adverse cardiovascular effects.28 

 

Apolipoprotein B -    Synthesis Inhibitors 
 

Mipomersen is an antisense oligonucleotide inhibitor of apoB
100 which is an essential component of lipoproteins such as 
VLDL and LDL. The dose of it is 200 mg/week 
subcutaneously. Side Effects includes injection site reaction 
,influenza like symptoms, nausea and hepatic steatosis.29 It has 
significant effect in improving all lipid parameters but it 
doesn't have any effect on HDL levels.30 

 

Microsomal triglyceride transfer protein inhibitor  
 

Lomitapide acts by inhibiting cholesterol through microsomal 

 

Classification Drugs 

HMG - CoA - Reductase inhibitors 

Atorvastatin 
Lovastatin 
Fluvastatin 
Pravastatin 

Rosuvastatin 
Simvastatin 
Pitavastatin 

Fibrates 

Bezafibrate 
Ciprofibrate 
Clofibrate 

Gemfibrozil 
Fenofibrate 

Nicotinic acid derivatives 
Niacin 

Bile acid sequestrants 
Colestipol 

Cholestyramine 
Colesevelam 

Cholesterol absorption Inhibitor Ezetimibe 

CETP(Cholesteryl Ester Transport 
Protein)  Inhibitors 

Torcetrapib 
Dalcetrapib 
Evecetrapib 
Anacetrapib 

Apolipoprotein B synthesis Inhibitor Mipomersen 

Microsomal triglyceride transfer 
protein inhibitor 

Lopitamide 

Pcsk9(ProproteinConvertase 
Subtilisin / Kexin 9)    Inhibitors 

Bococizumab 
Evolocumab 
Alirocumab 
Inclisiran 

Angiopoietin-like 3 (ANGPTL3) 
inhibitor 

Evinacumab 

  

High Intensity Statins 
Atorvastatin 40  80 mg 
Rosuvastatin 40  80 mg 

Low Intensity Statins 

Atorvastatin 10 20 mg 
Rosuvastatin 5  10mg 
Simvastatin   20 40mg 
Pravastatin    40 80mg 

Lovastatin       40mg 
Fluvastatin XL 80mg 
Fluvastatin 40mg BD 
Pitavastatin 2 4 mg 
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triglyceride transfer protein (MTP). MTP acts by causing 
adhesion of triglyceride on apolipoprotein B100, and form 
very low density lipoprotein (VLDL) which later converts into 
LDL. Lomitapide causes reduction in VLDL release and 
VLDLmediated triglyceride secretion which overall leads to 
reduction in LDL.31 It has common side effects like diarrhoea, 
nausea, vomiting, and constipation along with elevation liver 
enzymes.32 It is mainly approved for the treatment of 
homozygous familial hypercholesterolemia. It is thus an 
alternative for patients who suffers from homozygous familial 
hypercholesterolemia who fails to achieve LDLC goal or 
cannot tolerate statin therapy.33, 34, and 35 

 

PCSK9 Inhibitors  
 

The PCSK9 protein is produced by the hepatocytes. It binds 
with the complex of LDL receptor and LDLC and get 
internalized into the liver cell. It causes lysosomal catabolism 
of receptors within the hepatocyte, thus preventing the process 
of LDLR recycling.36 The first two proprotein 
convertasesubtilisin/kexin type 9 (PCSK9) inhibitor approved 
in July 2015 by the US Food and Drug Administration were 
Evolocumab and Alirocumab. 
 

Evolocumab when used alone has no significant effects but 
when given with statin, it has lowered LDL cholesterol level 
below current targets leading to major reduction in 
cardiovascular events. It should always be given in the 
background of statins.37 One study shows that there is no 
decline in cognitive functions seen in patients taking 
evolocumab as presumed.38 Treatment with other PCSK9 
inhibitor  like bococizumab has less or negligible benefit in 
low risk patients but have significant effects in higher risk 
patients. 39 Alirocumab also has the same effect in lowering the 
LDL as above but it has been seen in trials that anti drug 
antibodies are found in some patients treated with it.40 41 It can 
be used as a single line therapy in patients not responding to 
statins and having significant hypercholesterolemia.42 Side 
effects of alirocumab includes hypersensitivity, rash and 
pruritus.43 Inclisiran is the only parenteral longacting RNA 
interference (RNAi) therapeutic inhibitor of proprotein 
convertase subtilisin–kexin type 9 (PCSK9). It is effective in 
lowering lowdensity lipoprotein cholesterol in healthy 
volunteers. Its effects remains sustained for 6 months after 
single dose, thus twice yearly administration is needed only.4 
 

Angiopoietin-like 3 (ANGPTL3) Inhibitor 
 

Angiopoietinlike 3 (ANGPTL3) is a protein secreted and 
expressed in liver. It causes increase plasma levels of 
triglycerides, LDL cholesterol, and highdensity lipoprotein 
(HDL) cholesterol.45 Evinacumab is an Angiopoietinlike 3 
(ANGPTL3) protein inhibitor. Its use in homozygous familial 
hypercholesterolemia, leads to decline LDL cholesterol levels. 
Genetics as well as pharmacological antagonism of ANGPTL3 
was associated with decrease in of all the three major types of 
lipid fractions, and decrease the risk of cardiovascular events 
too.46 

 

New targets in dyslipidemia 
 

Autoantibodies against   GPIHBP1 
It is a protein present on capillary endothelial cells called 
GPIHBP1 (glycosylphosphatidylinositolanchored high
density lipoprotein binding protein 1). It acts by binding to the 
lipoprotein lipase and transport it to its site of action in the 
capillary lumen. GPIHBP1 deficiency will lead to severe 

hypertriglyceridemia (chylomicronemia). Autoantibodies 
formed against it are responsible for significant 
hypertriglyceridemia thus an important concern.47 

 

Small nucleated RNA 
 

These are chemically modified, small interfering RNA 
conjugates to the trivalent Nacetylgalactosamine 
therapeutics.It causes the destruction of RNA before the 
synthesis of lipoproteins. It will be added soon in strategy to 
lower the cholesterol.48 
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