
Anti-hyperlipidemic drugs





CARDIOVASCULAR DISEASE (CVD) RISK FACTORS

Modifiable

- Smoking

- Dyslipidemia

- Raised blood pressure

- Diabetes mellitus

- Obesity

- Thrombogenic factors

Non-modifiable

- Personal history of CVD 

- Family history of CVD

- Age 

- Gender



Lipids present in the blood

• Cholesterol

• Triglycerides

• Phospholipids

• Free fatty acids



Desirable levels of lipoproteins for
the prevention of coronaropathy



Circulating LDL and HDL 
effect on the risk of

cardiopathy

Coronary artery disease 
and high and low levels of 
LDL and HDL



The lipoproteins maintain the lipids in solution in the 

plasma and carry them from one tissue to another. 

Hydrophobic interior (triglycerides and cholesterol 

esters) external hydrophilic

Chylomicrons are formed in enterocytes and convey to 

the peripheral tissues the products of lipid digestion 

(triglycerides, cholesterol, cholesterol esters, fat-

soluble vitamins) of food origin first in the lymph and 

then in the blood

VLDL synthesized by hepatocytes. They transport 

triglycerides from the liver (where they are 

synthesized) to other tissues (fat and muscle)

LDLs derive from VLDL, due to the progressive 

depletion of their triglyceride content. They are loaded 

with cholesterol that they carry to the peripheral 

tissues

HDLs, secreted in the blood from the liver and 

intestine, transports cholesterol from peripheral tissues 

to the liver (reverse cholesterol transport)



Different classes of plasma lipoproteins
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Synthesis of Cholesterol



3-hydroxy-3-methyl-glutaryl-

coenzyme A (HMG-CoA)

Mevalonate

Cholesterol

HMG-CoA reductase



ATHEROSCLEROSIS  TIMELINE
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Endogenous and exogenous
pathway



Cholesterol transport
Lipoproteins:
HDL-C
LDL-C
VLDL
chylomicrons

C = cholesterol
EC = cholesterol esters
HMG = 3-hydroxy-
3-methylglutaryl
MVA = mevalonate
TG = triglycerides



Anti-cholesterol Drugs
*

*

*

HMG-CoA reductase

Niacin

Fibrates

Resins
bile acid sequestrant

Cholesterol absorption





Statins: analogues of 3-hydroxy
-3-methyl-glutaryl-coenzyme A

(HMG-CoA)

HMG-CoA reductase

Niacin

Fibrates

Resins
bile acid sequestrant

Cholesterol absorption



Statins

3-hydroxy-3-methyl-glutaryl-

coenzyme A (HMG-CoA)

Mevalonate

Cholesterol

HMG-CoA reductase





STATIN Mechanisms

1) Enhance NO

2) Stabilize plaque

3) Reduce vascular wall cell proliferation

4) Reduce c-reactive protein concentration

5) Reduce lipoprotein oxidation

6) Reduce platelet aggregation, fibrinogen, thrombosis



Inhibition of 3-hydroxy-3-methyl-glutaryl-coenzyme A

(HMG-CoA) reductase by statins



Mean percent changes in LDL cholesterol from baseline to 

week 6 for rosuvastatin, atorvastatin, simvastatin, and 

pravastatin across the dose ranges from the STELLAR trial

*p <0.002 vs the same dose of the 3 comparators

STELLAR = Statin Therapies for Elevated Lipid Levels compared Across doses to Rosuvastatin



Dosage



Therapeutic indications



3-hydroxy-3-methyl-glutaryl-coenzyme A inhibitors

(HMG-CoA) reductase

Simvastatine e lovastatine (biotransformation)



Effect of simvastatin on serum lipids in patients

with type 2 diabetes (6 weeks treatment)



Characteristics of anti-hyperlipidemic drugs



Side effects of inhibitors
of the (HMG-CoA) reductase

Hepatotoxicity

Myopathy; Rhabdomyolysis (rare)
(synthesis of sterols)

Mainly metabolized by CYP3A4
kidney failure

(statin concentrations increase)



Predisposing factors for statin-

induced myopathy

• Renal impairment

• Hypothyroidism

• Personal or family history of hereditary muscle 
disorders

• Previous history of muscular toxicity with another 
statin or fibrate

• Alcohol abuse

• Age > 70 years

• Situations where an increase in plasma levels may 
occur

• Concomitant use of other drugs



Selected drugs that may increase risk of myopathy and 

rhabdomyolysis when used concomitantly with statins



Metabolic interaction with statins and other drugs



Fibrates



HMG-CoA reductase

Niacin

Fibrates

Resins
bile acid sequestrant

Cholesterol absorption

Clofibrate> gemfibrozil

(Hypertriglyceridemia)



Lipasi

Apo A1



Activation of

lipase from gemfibrozil

TGI

HDL    Apo A1

http://upload.wikimedia.org/wikipedia/commons/5/52/Gemfibrozil.svg
http://upload.wikimedia.org/wikipedia/commons/5/52/Gemfibrozil.svg


PPAR activation produces:

• increased β-oxidation in the liver

• decreased secretion of triglycerides into plasma by the liver

• increased lipase gene expression and its activity 

• increase in clearance of VLDL and reduction of triglyceride

• increase in HDL

• increase in the expression of Apo A1 (that form HDL)

• Apo A1 forms the hydrophilic shell around the cholesterol esters, 

are capable of binding lipids, are constituents of plasma 

lipoproteins, are responsible for the transport 

of cholesterol and triglycerides through the circulation to the 

various tissues and organs 



Characteristics of anti-hyperlipidemic drugs

E.C .: Gastrointestinal disorders, gallstones (of excretion cholesterol through bile) myopathy,

Rhabdomyolysis. No pregnancy and breastfeeding





Niacin

(nicotinic acid)



HMG-CoA reductase

Niacin

Fibrates

Bile acid sequestrant

Cholesterol absorption



Inhibition by niacin

(nicotinic acid)

lipolysis (adipose tissue)

triglyceride synthesis (liver tissue)

Reduce production of VLDL and LDL

Uses:

When statins contraindicated

In addition to statins

-



Characteristics of anti-hyperlipidemic drugs

It inhibits tubular excretion of uric acid, predisposes to gout



Resins sequestering bile acids



Cholesterol transport
Lipoproteins:
HDL-C
LDL-C
VLDL
chylomicrons

C = cholesterol
EC = cholesterol esters
HMG = 3-hydroxy-
3-methylglutaryl
MVA = mevalonate
TG = triglycerides



HMG-CoA reductase

Niacin

Fibrates

Resins
bile acid sequestrant

Cholesterol absorption



Mechanism of action of 

resins sequestering bile acid

Association with statins



Characteristics of anti-hyperlipidemic drugs



Response of total plasma 

cholesterol to diet and drugs 

in patients with familial 

hypercholesterolemia



HMG-CoA reductase

Niacin

Fibrates

Bile acid sequestrant

Cholesterol absorption



NPC1L1 :  acetylcoenzyme A cholesterol acyltransferase

Ezetimibe
Intestinal lumen





Characteristics of anti-hyperlipidemic drugs

* ezetimibe

*





New Drugs



ACAT : acetylcoenzyme A cholesterol acyltransferase
NPC1L1 :  acetylcoenzyme A cholesterol acyltransferase 

Avasimibe

Avasimibe



Avasimibe: 

• antinflammatory effects, reduces TNFalfa

• improve resistence in vessels function

• inhibits acetilcoenzimaA colesterolo aciltransferasi (ACAT)

• inhibits formation of Foam cells



CEPT: cholesterol ester transfer protein

Torcetrapib



PCSK9 Inhibitors
Proprotein Convertase Subtilisin/Kexin type 9

evolocumab, alirocumab

- PCSK9 + LDLR - circulating LDL

mAb

oligonucleotide

PCSK9 inhibits recycling  of LDLR1

3

2
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