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Classification of Lipoproteins
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1000 nem 70 nm 40 nm 28 nm 10 nm
Composition Density Size
Chylomicrons TG >>C, CE Low Large
VLDL TG > CE
IDL CE>TG
LDL CE>TG
HDL CE>TG High Small
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FIGURE 13-6 Log-linear relationship between low-density
lipoprotein (LDL) cholesterol levels and relative risk for coronary
heart disease. (Adapted with permission from Grundy SM et al.
Implications of recent clinical trials for the National Cholesterol
Education Program Adult Treatment Panel Il guidelines. Arterioscler
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Decreases
Increases

*Hyperlipidemia: lipids
* Hypercholesterolemia: cholesterol. Familial
hypercholesterolemia 1s a specific form of
Lipid hypercholesterolemia due to a defect on chromosome
19 (19p13.1-13.3).
* Hyperglyceridemia: glycerides
» Hypertriglyceridemia: triglycerides

Hypolipidemia
 Hvypocholesterolemia: cholesterol

*Hypolipoproteinemia: lipoproteins

*Hyperlipoproteinemia: lipoproteins (usually LDL unless * Abetalipoproteinemia:
Lipoprotein  |otherwise specified) beta lipoproteins
* Honemia: chylomicrons * Tangier disease: high density
lipoprotein

Both *Combined hyperlipidemia: both LDL and triglycerides
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TABLE 13-6 ‘
NCEP ATP lll Classifications of Blood Lipids® ‘)LO )b d,&‘
LDL-Cholesterol
<100 mg/dL Optimal
100129 mg/dL Near optimal or above optimal
130-159 mg/dL Borderline high
160-189 mg/dL High
=190 mg/dL Very high
Total Cholesterol
<200 mg/dL Desirable
200-239 mg/dL Borderline high
=240 mg/dL High
HDL-Cholesterol
=40 mg/dL Low
=60 mg/dL High
Triglycerides
<150 mg/dL Normal
150-199 mg/dL Borderline high
200-499 mg/dL High
=500 mg/dL Very high

HDL, high-density lipoprotein; LDL, low-density lipoprotein; NCEP ATP III,
Mational Cholesterol Education Program Adult Treatment Panel 111
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TABLE 13-4

NCEP ATP Il Major Risk Factors That Modify LDL-C Goals®

Positive Risk Factors (T Cardiovascular Risk)

Age: Man =45 years

Woman =55 years

Family history of a premature CHD (definite MI or sudden death before
55 years in father or other male first-degree relative or before 65 years
in mother or other female first-degree relative)

Current cigarette smoking

Hypertension (> 140/90 mm Hg or on antihypertensive drugs)

Low HDL-C (<40 mg/dL)
Negative Risk Factor (| Cardiovascular Risk, Protective)

High HDL-C (=60 mg/dL)
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Statin History E V) vovr)

2017 Zypitamag® (pitavastatin magnesium)
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Livalo® (pitavastatin calcium) 9 o I -
§ ) Crestor® (rosuvastatin) O Lol o519
-]
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o VR
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Lescol® (fluvastatin)

Pravachol® (pravastatin)
Zorcor® (simvastatin)

Mevacor® (lovastatin)
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Rosuvastatin> Atorvastatin>Simvastatin>Lovastatin>Pravastatin>Fluvastatin

Table. Classification of Statin Therapies

Lowers LDL >50% ;gﬁ: ;E,; Lowers LDL <30%

Atorvastatin 40 mg - 80 mg 10 mg - 20 mg

Rosuvastatin 20 mg - 40 mg 5mg-10 mg

Lovastatin 40 mg 20 mg
Simvastatin 20 mg - 40 mg 10 mg
Pravastatin 40 mg - 80 mg 10 mg - 20 mg
Fluvastatin (XL) 80 mg

Fluvastatin 40 mg (twice daily) 20 mg - 40 mg
Pitavastatin 2mg-4mg 1 mg
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Comparative Efficacy of Statins on LDL-C ‘h ‘:Jf; mv

LDL-C reduction 34% 41% 48% 55%
Rosuvastatin (Crestor) S 10 20 HMG Co-A Reductase Inhibitors = Statins
- Doses :
Atorvastatin (Lipitor) 10 20 40 80 Agent (mg) LDL 4+ HDL T Trig
Simvastatin (Zocor)* 20 40 Lovastatin 10, 20, |21-32% | 5-8% |13-19%
. 40, (80) (225)
Lovastatin ** 40 80
r eavastati ) 9 20=-309% | ¢ a7, 3%
Pravastatln** 40 80 T r:l\-:’lhtdtln ][}I _.l:l:l,. .2[} .HI:I } -.g !-]_.. H ] {
40, (80 (226)
*Avoid due to high risk of toxicity
= *k Both availble for $10 for 3 months’s Supply at Wall mart Lflj.['l.'l.'l."l 1.-|.1.JI.I'|. I_:I 'll::::l 2{} El-:l_l_l -;lr\-_i_ |—:I_-—||'|_:;_I IE_IHH':;"
..v'j"“ [.",,,:1 L Fa bl B il 5 5 s} A0 i Fs Fl
K"* 40, 80 (227)
- 20, 40, 12-19%
Fluvastatin : 22-36% | 3-7%
80(XL) | (228)
, 10, 20, _ ) |O=-375%
A rast: 39-p0% | 5-12%
torvastatin 40, 80 =5 D v (299)
5,10, 23-35%

45-63% | B-13%

20, 40 (230)

Rosuvastatin
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Atorvastatin Fluvastatin Lovastatin Pitavastatin Pravastatin Rosuvastatin  Simvastatin
Brand Lipitor Lescol Mevacor Livalo Pravachol Crestor Zocor
LDL W 38-54% 17-33% 29-48% 31-41% 19-40% 52-63% 28-48%
Dose 10-80 20-80 20-80 1-4 10-40 10-40 10-80
Time of Evening Bedtime With meals Anytime Bedtime Anytime Evening
admin
HDL * 3 % 3k
TG * *
Side effect Lipophilic Less Lipophilic Lipophilic Less Less Lipophilic

Lipophilic Hydrophilic Hydrophilic
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[HMG-CDA reductase}

Acetyl-CoA =) HMG-CoA * Mevalonate m==) Squalene ===) Lanosterol === Cholesterol

[

PLEIOTROPI
sanns ()
1
LIPID LOWERING Reduced oxidative stress
[ EFFECTS ] Reduced inflammation
Reduced fibrosis
Reduced LDL-C: 21-41% Improved endothelial dysfunction
Reduced total cholesterol: 25% Reduced angiogenesis
Reduced TG: 8% Increased apoptosis
Increased HDL-C: 3% Reduced platelet activation
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Article preview Part of special issue AN

Seminars in Cancer Biology

Abstract Volume 73, August 2021, Pages 116-133

mammmmm  Diet, lipids and cancer
Edited by Juan Carlos Escola Gil, Marta Farras

Introduction

Section snippets Effects of statins on brain tumors: a
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BACKGROUND

% CONDITION where SKELETAL MUSCLE BREAKS DOWN RAPIDLY,
RELEASING BREAKDOWN PRODUCTS into BLOODSTREAM

~ MYOGLOBIN: HARMFUL to KIDNEYS

CAVUSES

* EXTENSIVE MUSCLE DAMAGE

~ CRUSH INJURY
~ PROLONGED IMMOBILIZATION
~ HIGH-VOLTAGE ELECTRICAL INJURIES
~ SEVERE THIRD-DEGREE BURNS

~ COMPARTMENT SYNDROME

~ STRENUOUS PHYSICAL ACTIVITY

~ METABOLIC or GENETIC DISORDERS

~ HYPERKINETIC STATES
~ DELIRIUM TREMENS

~ HYPERTHERMIA

-
N

SIGNS & SYMPTOMS

* MUSCLE PAIN
* MUSCLE WEAKNESS
* DARK URINE

DIAGNOSIS
* PRESENTATION

~ INFECTIONS
~ ELECTROLYTE DISORDERS
~ USE of AMPHETAMINES, COCAINE, or ALCOHOL

~ MEDICATIONS INCLUDING STATINS,
COLCHICINE, & PROPOFOL

~ TOXINS like SNAKE VENOM, WASP & BEE
STINGS, & MUSHROOM POISONING

* INFLUX of EXTRACELLULAR SODIUM &
CALCIUM into MUSCLE CELLS
~ INFLUX of WATER

~ SUSTAINED MYOFIBRIL CONTRACTION & ATP
DEPLETION

~ INFLAMMATORY PROCESS LEADING to MUSCLE
NECROSIS & RELEASE of BREAKDOWN PRODUCTS

(Ck) LEVELS

TREATMENT
* PREVENTING KIDNEY INJURY with
INTENSIVE FLUID RESUSCITATION

* CORRECTING ELECTROLYTE
ABNORMALITIES

* IDENTIFY UNDERLYING CAVUSE

* ELEVATION in CREATINE KINASE

W gaegul,

10000 5l yuies CPK 00 ©y50 4 jilsnoga),
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Low Inhibit HMG-CoA reductase

20-29% - -
= Pregnancy Simvastatin Dose&
| Avaid Reduction

Fluva: 20mg, 40mg| _ .
Prav: 10mg - 40mg § Discontinue 3 months before Bezafibrate, Ciprofibrate

Sim: 10mg | attempting to conceive

Amiodarone, Amlrodipine
Adverse EffectA

Verapamil, Diltiazem

/ Hyperglycaemia o : o —
Myopafhy YOth Y an a omyolysis
G| Discomfort

Interstitial lung

Patients should be informed to

report promptly unexplained
muscle pain, tenderness, or

disease
HMG.I weakness.
Figh Monitoring
42-55% ST = : —
Administration * IR ISl
£ . Fluvastatin LFTs | U&Es
ik B Jfenasigin Simvastatin HbAle | TSH
Rosuéi]rgf“go;éomg Restiastatn Pravastatin o and F2h
Anytime Night LFTs | Lipids
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Drug Class

HMG CoA reductase
inhibitors

Cholesterol absorption
inhibitor

Nicotinic Acid
Fibric Acids

Bile Acid sequestrants

2 0 Fy b iliwl ULDL j5 Gials o piw

Agents

Lovastatin

Pravastatin

Ezetimibe

Gemfibrozil
Fenofibrate

Cholestyramine

Effects (% change)

LLDL (18-55),T HDL (5-15)
 Triglycerides (7-30)

J{ LDL( 14-18), T HDL (1-3)
I Triglyceride (2)
VLDL (15-30), T HDL (15-35)
\ Triglyceride (20-50)

LLDL (5-20), THDL (10-20)
I Triglyceride (20-50)

{ LDL
T HDL
No change in triglycerides

Oloyd aods

Side Effects

Myopathy, increased liver
enzymes

Headache, GI distress

Flushing, Hyperglycemia,
Hyperuricemia, GI distress,
hepatotoxicity

Dyspepsia, gallstones, myopathy

GI distress, constipation,
decreased absorption of other
drugs
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DRUG SUMMARY TABLE: DRUGS FOR THE TREATMENT OF HYPERLIPIDEMIAS

Subclass

Mechanism of Action

Clinical Applications

Pharmacokinetics

Toxicities, Drug
Interactions

Statins

Atorvastatin,
simvastatin,
rosuvastatin

Inhibit HMG-CoA reductase

Atherosclerotic vascular disease
(primary and secondary
prevention); acute coronary
syndromes

Oral administration; CYP450-
dependent metabolism (3A4,
2C9) interacts with CYP
inhibitors

Myopathy, hepatic
dysfunction, teratogen

Fluvastatin, pravastatin, lovastatin: Similar but somewhat less efficacious

Fibrates
Gemfibrozil, PPAR-c agonists Hypertriglyceridemia, low HDL | Oral administration Myopathy, hepatic
fenofibrate cholesteral dysfunction, cholestasis

Bile acid-binding resins

Colestipol

Prevents reabsorption of
bile acids from the
gastrointestinal tract

Elevated LDL cholesteraol,
pruritus

Oral administration;
interferes with absorption of
some drugs and vitamins

Constipation, bloating

Cholestyramine, colesevalam: Similar to colestipol

Sterol absorption inhibitor

and LDL cholesterol
concentrations; increases
HOL cholesterol

VLDL and LDL

Ezetimibe Reduces intestinal uptake |Elevated LDL cholesterol, Oral administration Rarely, hepatic dysfunction,
of cholesterol by inhibiting | phytosterolemia myositis
sterol transporter
MNiacin Decreases VLDL synthesis |Low HDL cholesterol, elevated | Oral administration Gastrointestinal irritation,

flushing, hepatic toxicity,
hyperuricemia, may reduce
glucose tolerance
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