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Hyperlipidemias

• Hyperlipidemia( dyslipidemia) is excess lipid in the blood: 
1. High level low-density lipoprotein cholesterol (LDL-C)
2. High level of triglycerides 
3. Low level of high-density lipoprotein cholesterol (HDL-C)

• Causes of Hyperlipidemias ?
- Lifestyle factors (lack of exercise,  diet containing excess saturated fats or 

smoking).
- An inherited defect in lipoprotein metabolism.
- A combination of genetic and lifestyle factors.
- Hypothyroidism.
- Diabetes
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Why we need to treat hyperlipidemia ? 

" The fat speaks : 
With water, I say, Touch me not’s 

To the tongue, I am tasteful; 
Within limits, I am dutiful; 

In excess, I am dangerous! "
Chemical Constituents of Life Ch 3
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Why we need to treat hyperlipidemia ? 

1. Reducing atherosclerotic cardiovascular disease 
(ASCVD)risk.

2. Reducing risk of pancreatitis
& TAG Jes /
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Clinical notes
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Drugs for Hyperlipidemia
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Statins
HMG CoA Reductase Inhibitors
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Mechanism of action
Inhibition of 3-Hydroxy-3-

methylglutaryl coenzyme A 
(HMG) CoA reductase

(de novo cholesterol synthesis)

Depletion of intracellular 
cholesterol

Increase the number of cell 
surface LDL receptors

Increased LDL-C internalization

Reduction in cholesterol plasma 
levels

Statins
HMG CoA Reductase Inhibitors
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Statins
HMG CoA Reductase Inhibitors
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Therapeutic uses
First line drugs to lower LDL-C and to lower the risk of atherosclerotic 

cardiovascular disease.
Pharmacokinetics 

All statins metabolized by cytochrome p450(CYP450)in the liver 
Excretion mainly through bile and feces with some urinary elimination

Statins
HMG CoA Reductase Inhibitors
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Adverse effects
• ↑ liver enzymes

Liver disease results in accumulation of statins

• Myopathy and rhabdomyolysis
• Drug-drug interaction e.g., warfarin
• Contraindicated in pregnancy, lactation and 

active liver disease
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↓ LDL-C 
10-20%

↓ TG
20-35% 

↑ HDL-C
Most effective agent for increasing HDL-C 
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Therapeutic uses
Treatment of familial hyperlipidemias and other severe 

hypercholesteremias

OFTEN IN COMBINATION WITH STATINS
e.g., niacin + lovastatin

e.g., niacin + simvastatin 

Niacin

-
Familie hyperlipidemia
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Adverse effects
• Intense cutaneous flush + warmth/pruritis
• Hepatotoxicity/chemical hepatitis
• Nausea, abdominal pain
• Hyperuricemia/gout
• Contraindicated in liver disease and 

active peptic ulcer 

Niacin



Fibrates



Mechanism of action
Activators of (peroxisome 

proliferator-activated 
receptors), especially PPARα

Increase the expression of 
lipoprotein lipase
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Therapeutic uses
Treatment of hypertriglyceridemia

Fibrates



Adverse effects
• Mild GI disturbance (most common)
• Increased risk of gallstone formation
• Myositis
• Cautions:
oThe use of Gemfibrozil is CONTRAINDICATED with  simvastatin 

(or other statins).
oIt is CONTRAINDICATED in hepatic or renal insufficiency
oDrug-drug interaction e.g., warfarin

Fibrates

Myopathy and rhabdomyolysis
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Bile acid sequestrants

↳ most common .



Mechanism of action
Bind negatively-charged bile 
acids and salts in the small 

intestines

↑ excretion of bile acids 
in feces

↓ bile acid concentration

↑ hepatocyte conversion of 
cholesterol to bile acids

Depletion of intracellular 
cholesterol

↑ hepatic uptake 
of cholesterol 
leading to 
↓ plasma LDL-C 

Bile acid sequestrants
*Bile Acid in intestine reabsorbed to liver.
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Cholesterol Absorption Inhibitors
mechanism of Action .

0.51



• Mechanism of action:  Ezetimibe selectively inhibits absorption of 
dietary and biliary cholesterol

• Actions: Ezetimibe lowers LDL-C by 18-23% (modest)
• Therapeutic uses:: in adjunct (combination) with statins in patients 

with high ASCVD risk
• Adverse effects:  uncommon

Cholesterol Absorption Inhibitors
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Alirocumab
Evolocumab

Proprotein Convertase Subtilisin kexin type 9 
inhibitors (PCSK9 Inhibitors)

- Monoclonal antibody



PCSK9
•  Is a hepatic enzyme
•  Binds to LDL receptors
•  Causes the degradation of LDL receptors

Proprotein Convertase Subtilisin kexin type 9 
inhibitors (PCSK9 Inhibitors)
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PCSK9 inhibitors
•  Humanized monoclonal antibodies
•  Inhibit PCSK9 enzyme
•  Result in more LDL receptors available to bind LDL-C from serum

Proprotein Convertase Subtilisin kexin type 9 
inhibitors (PCSK9 Inhibitors)
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• Actions:  lower LDL-C levels (potent)

• Therapeutic uses:: 
1. in adjunct (combination) with statins in patients with high ASCVD risk
2. In adjunct to statins to treat familial hypercholesterolemia

• Adverse effects:  allergic reactions, respiratory tract infections

Proprotein Convertase Subtilisin kexin type 9 
inhibitors (PCSK9 Inhibitors)
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Omega-3 Fatty Acids

• Polyunsaturated fatty acids
• Main actions: lower VLDL and 

TGs synthesis in the liver
• Dietary sources:
❑Tuna, Halibut and Salmon
❑Avocado 
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One problem with most supplements is that they might elevate LDL-C slightly

Omega-3 Fatty Acids

DHA & EPA
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Icosapent ethyl
• Prescription product
• Contains only eicosapentaenoic acid (EPA) 
• Unlike other preparations→ DOES NOT 

elevate LDL-C

Omega-3 Fatty Acids

eicosapentaenoic acid (EPA) 



Main therapeutic use of omega-3 Fatty Acids:

Adjunct to other lipid-lowering therapies for individuals with high 
triglycerides > 500 mg/dL

*** omega-3 fatty acids can increase the risk of bleeding with 
concomitant use of anticoagulants or antiplatelets

Omega-3 Fatty Acids
Risk of Bleedings . 16d
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PCSK9 inhibitors                      ↓↓↓↓↓                             ↑↑                                      ↓  

Summary


