Cardiac

Types of Lipids and Lipoproteins
e Lipids are classified as triglycerides, phospholipids, or sterols
e Important predictors of cardiovascular disease

Lipoproteins
e -Lipid molecules not soluble in plasma
o Must be packaged for transport as lipoproteins -High-density
lipoprotein (HDL)

o Contains most apoprotein

o Low-density lipoprotein (LDL)
= (Contains most cholesterol -Very low-density lipoprotein

(VLDL)

* Primary carrier of triglycerides in blood
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Types of Lipid Disorders
e Dyslipidemia
o mAbnormal levels of lipoproteins
e Hyperlipidemia
o mHigh levels of lipids in blood
e Hypercholesterolemia
o Elevated blood cholesterol
e Hypertriglyceridemia
o mIncrease in triglyceride levels
e Patients often asymptomatic until progression to chest pain or hypertension
e Long-term consequences of being unaware of hyperlipidemia, cardiovascular
disease

Measurement and Control of Serum Lipids
¢ Difficult to establish treatment guidelines
e ACC/AHA categories for treatment
e Statins are the recommended first line therapy
e Lipid levels can often be controlled through therapeutic lifestyle changes.
¢ Nonpharmacologic management
o Maintain optimal weight
o Exercise
o Dietary modifications
= Reduce intake of saturated fats and cholesterol
* Increase intake of soluble fiber
» Increase intake of plant sterols
= Eliminate tobacco

Drugs for Dyslipidemias
Statins -“statin”
e Reduce cholesterol levels
e Cholesterol produced in liver and transported by lipoproteins (LDL (bad)
and HDL( good))
o HDL removes excess cholesterol and brings to liver
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The statins are the most effective drugs for reducing blood lipid levels.
Can reduce LDL cholesterol levels by more than 50%
Can also lower triglyceride and VLDL levels
Can raise HDL levels
Cholesterol manufactured in liver by more than 25 metabolic steps

o HMG-CoA reductase

* Primary regulatory enzyme for cholesterol biosynthesis
* Inhibited by statins, less biosynthesis

Secondary prevention

o Slowing progression and reducing mortality in patients with history
Primary prevention

o Administering statins to patients with no history of cardiovascular

disease

Currently seven statins

o Similar actions and adverse effects

o All given orally and tolerated well by most patients
Rhabdomyolysis

o Breakdown of muscle fibers

o Rare but serious adverse effect of statins
All statins are pregnancy category X.



Tissues
, Statins
LDL Interfere with HMG-CoA
HDL reductase, the critical
(for excretion) enzyme in the biosynthesis
of cholesterol

Lipoprotein
lipase

Niacin
Decreases both VLDL
and LDL levels

Fibric acid drugs
Increase fatty acid breakdown
and eliminate triglyceride-rich
particles

Ezetimibe

Blocks the absorption
of cholesterol from the
small intestine

Bile acid binding drugs
Increase the excretion of

cholesterol in the stool by
binding bile acids

Bile acid and drug
(excretion in feces)

Prototype drug: Atorvastatin (Lipitor)
e Therapeutic classification
o Antihyperlipidemic
Pharmacologic classification
o HMG-CoA reductase inhibitor
o Statin
Therapeutic effects and uses
o Hypercholesterolemia
o Familial hypercholesterolemia
Mechanism of action
o Inhibits HMG-CoA reductase
o Liver makes less cholesterol and responds by making more LDL
receptors to remove cholesterol from blood
Adverse effects
o Headache
o Intestinal cramping



o Diarrhea

o Constipation
e -Serious adverse effects
o Rhabdomyolysis

e Contraindications/precautions

o Pregnancy class X

o Lactation

o Precautions
= Hepatic impairment

e Drug interactions

o May increase digoxin levels

May increase levels of oral contraceptives

o
o Erythromycin increases levels
o Risk of rhabdomyolysis increases with macrolide antibiotics,

cyclosporine, and azole antifungals
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Myopathy increases with fibric acid agents or niacin.

o Grapefruit juice inhibits metabolism of statins

Several of the statins are prodrugs. From what you learned in Chapter 4, what type
of dosage adjustment should be made if these statin prodrugs are prescribed for a

patient with hepatic cirrhosis?

Prodrugs must be metabolized by the liver to become active. A patient with liver
cirrhosis has impairment that will cause lower serum levels of the prodrug. Doses
may have to be increased to compensate for hepatic impairment, or a different drug

that is not a prodrug may need to be ordered.

Medications for Hyperlipidemia

Fenofibrate

| Triglyceride (20-50)

Drug Class Agents Effects (% change) Side Effects
HMG CoA reductase |Lovastatin |LDL (18-55),t HDL (5-15) Myopathy, increased liver
inhibitors Pravastatin | Triglycerides (7-30) enzymes
Cholesterol absorption |Ezetimibe | LDL( 14-18), 1 HDL (1-3) Headache, Gl distress
inhibitor | Triglyceride (2)

Nicotinic Acid |LDL (15-30), 1 HDL (15-35) |Flushing, Hyperglycemia,
| Triglyceride (20-50) Hyperuricemia, Gl distress,
hepatotoxicity
Fibric Acids Gemfibrozil |LDL (5-20), 1HDL (10-20) Dyspepsia, gallstones,

myopathy

Bile Acid sequestrants

Cholestyramine

1 LDL
1 HDL
No change in triglycerides

Gl distress, constipation,
decreased absorption of other
drugs
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Pharmacology of Calcium Channel Blockers
We have calcium channels through much of our tissues.
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From what you learned in Chapters 15 and 16, (adrenergic drugs) what type of
drug-drug interaction would you expect between a CCB and (a) a beta-adrenergic
antagonist such as propranolol (Inderal) and (b) a sympathomimetic such as
epinephrine?
Calcium channel blocker would have an addative effect to a betablocker
Calcium channel blocker would have an opposite or (antagonist effect) with
sympathomimetic/epinephrine

A CCB has similar cardiovascular actions as a betaadrenergic antagonist; thus the
two would have additive effects.

CCBs have opposite cardiovascular actions to sympathomimetics; thus the two
would have antagonistic effects.



Consequences of calcium channel blockade
e Blocking calcium channels has significant physiological effects on the heart
and vascular smooth muscle.
Effects on vascular smooth muscle
o All CCBs dilate peripheral arterioles ® Systemic blood pressure
decreases
e Afterload reduced
o Lower myocardial oxygen demand and less workload for heart
e Dilation of coronary arteries
o Leads to more blood flow to the heart
Effects on myocardium
e Reduces force of myocardial contraction (negative inotropic effect)
o Reduces inward movement of calcium during plateau phase of action
potential
Effects on cardiac conduction
e Negative chronotropic effect
o SA node generates fewer action potentials
o Slows automaticity
o Decreases heart rate

Classification of Calcium Channel Blockers
Classified by chemical structures:
Dihydropyrides
e Bind reversibly to closed-type calcium channels
e Primarily used for vasodilation effect on arterial smooth muscle
Nondihydropyrideines
¢ Bind to a different subunit of L-type calcium channels
¢ Bind to open-type calcium channels

Prototype drug: Nifedipine (Adalat CC, Procardia XL)
e Therapeutic classification
o Antihypertensive
e Pharmacologic classification
o Calcium channel blocker
o Dihydropyridine type
e Therapeutic effects and uses
o Hypertension
o Chronic stable or variant angina
o Off-label uses include:

= - Hypertensive emergency

= - Persistent hiccups

= - Premature labor contractions
= - Prevent migraines

o Mechanism of action
= Selectively blocks calcium channels in vascular smooth muscle



* Decreases amount of calcium available for muscle contraction
o Adverse effects
= Hypotension
= Dizziness
= Headache
= Flushing
= Peripheral edema
o Serious adverse effects
. Hepatotoxicity - Ml
. Heart failure (HF)
. Severe hypotension
. Confusion
o Contraindications/precautions
= Hypersensitivity to nifedipine or other dihydropyridines
* [mmediate-release form
e -Acute Ml/cardiogenic shock
o Contraindications/precautions m Precautions
= - Bradycardia -HF
= (Can get very dizzy when you drink with this drug
= - Preexisting hypotension
= - Hepatic impairment
o Drug interactions
= May interact with drugs that induce or inhibit CYP3A4
= Additive effect with other antihypertensive drugs
* Increased risk of CHF with beta-adrenergic blocker
= Concurrent use with other antihypertensive drugs, additive
effects on blood pressure
= Concurrent use with beta-adrenergic blocker increases risk of
HF (Be careful)
* Increases serum levels of digoxin
= Syncope or drop in blood pressure with alcohol
= Herbal/food

e - (Grapefruit juice may enhance absorption.
e - Melatonin may reduce effectiveness.
e - St.John’s wort can induce CYP3A4 and increase
metabolism of nifedipine.
o - Pregnancy category C
o - Treatment of overdose

= Rapid-acting vasopressors such as dopamine or dobutamine
= (Calcium infusions

Pharm Fact: It is estimated that 10% to 20% of patients taking calcium channel
antagonists will develop gingival hyperplasia. This condition can be successfully
managed by professional dental care and oral antiseptic rinses such as
chlorhexidine (Peridex) (Mejia, 2016).



e Prototype drug: Veramapil (Calan, Isoptin, Verelan)
o Therapeutic classification
= Antihypertensive
= Antianginal
=  Antidysrhythmic - class 4
o Pharmacologic classification
= (alcium channel blocker
= Phenylalkylamine type
o Therapeutic effects and uses
= (lass IV antidysrhythmic
= Antihypertensive
= Variant, unstable, chronic angina
= Off-label uses include migraine prophylaxis and cluster
headache
o Mechanism of action
= Inhibits flow of calcium ions into cardiac muscle cells and
vascular smooth muscle cells
= Causes vasodilation of peripheral arterioles
= Reduces contractility of myocardium
o Adverse effects
*  Flushed skin
= Headache
= Dizziness
= Lightheadedness
= Peripheral edema
= Serious Hypotension
= HF
= Bradycardia
= Reflex tachycardia
AV block
o Contraindications/precautions
= AV heart block
. Sick sinus syndrome
. Severe hypotension
. Heart failure
. Renal or hepatic impairment
e C(reatine level to assess for kidney damage
o Show alow blood flow to kidneys
o Low-
= Kkidney disease
= Low bf to kidney
= Dehydration
= HF
= injury



o Drug interactions
. Elevates blood levels of digoxin
=  Additive hypotension or bradycardia with other
antihypertensive drugs
=  Triples plasma concentration of buspirone
. Risk of myopathy increases significantly with statins
. Carbamazepine serum concentration may increase levels.
. Grapefruit juice may increase levels.
o Pregnancy category C
o Treatment of overdose
. Reverse hypotension with vasopressors
= Treat bradycardia with atropine, levarterenol, or
isoproterenol
. Increase calcium with calcium salts.
Drugs similar to to Veramapil (Calan, Isoptin, Verelan)
o Diltiazem (Cardizem, Dilacor, Taztia XT, Tiazac, others)
=  Treatment of atrial dysrhythmias and HTN, stable and
vasospastic angina
. Migraine prophylaxis off-label



Drugs Used to Treat Hypertension

e The 15 Most Prescribed, Top-Selling Medications in the US

e Atorvastatin Calcium (generic for Lipitor)
e Levothyroxine (generic for Synthroid)

e Lisinopril (generic for Prinivil)

e Omeprazole (generic for Prilosec)

e Metformin (generic for Glucophage)

e Amlodipine (generic for Norvasc)

e Simvastatin (generic for Zocor)

e Hydrocodone (generic for Lortab)

e Metoprolol ER (generic for Toprol XL)

e Losartan (generic for Cozaar)

The Ten Most Prescribed Drugs

1.

Vicodin (hydrocodone/acetaminophen)
Simvastatin (Generic for Zocor)
Lisinopril (Generic for Prinivil or Zestril)
Levothyroxine (generic for Synthroid)

2
3
4.
5. Azithromycin (generic for Zithromax, Z-PAK)
6.
7
8
9
1

Metformin (generic for Glucophage)
Lipitor (atorvastatin)

. Amlodipine (generic for Norvasc)

Amoxicillin

0. Hydrochlorothiazide

Medications used to Treat cardiovascular disease
Angiotensin Converting Enzyme inhibitors- (ACE’s)

Lisinopril,
Drug affecting the Renin Angiotensin Aldosterone System (RAAS). Prevent
production of Angiotensin II (made from angiotensin I) which has multiple
effects in the cardiovascular system.

» Dilates Blood vessels, increase amount of blood pumped and < BP.

e Examples Lisinopril (Prinivil & Zestril), Benazepril (Lotensin)

e Key drugs for Hypertension and Heart Failure for some.

e Side effects- dry cough can be a deal breaker. Rash, dizziness, metallic

taste in mouth
e Contraindicated in pregnant women, sever kidney disease
e Ifdry cough is bothersome they will then prescribe an ARB

Angiotensin Receptor Blockers (ARB’s)

Valsartin

e Drug affecting the Renin Angiotensin Aldosterone System (RAAS)
Angiotensin [ receptor blockers.

e Also block the effects of Aldosterone in the renal tubules.

e Used if ACE are not tolerated



e Used to control BP, treat heart failure in diabetics and prevent heart
failure. May prevent CVA, diabetes & atrial fibrillation.

e Examples include Losartan (Cozaar), Valsarten (Diovan).

e Most common side effect- dizziness and headaches. HAs, fatigue,
indigestion and rash also possible.

* ARBs have been shown to be as effective as ACE Inhibitors and perhaps

better tolerated.
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Beta Blockers

Inderol, metropolol, “lol”
e Beta adrenergic blocking agents.
e Increase caridac contractility
e Reduce blood pressure, by blocking the effects of epinephrine
(Adrenaline). Heart beats slower lowering BP.
» Examples Metoprolol (Lopressor, Toprol), Propanolol (Inderal), Atenolol
(Tenormin).
e Not usually a first line treatment option , but works well with diuretics
and to improve symptoms of an irregular heart, HF, chest pain. Also has been
used for migraines and to prevent panic.
e Side effects- cold hands and feet, fatigue, Shortness of breath, bradycardia.
Caution with asthmatics and diabetics.
e Not as effective in African Americans and the elderly.

Calcium Channel Blockers
e alternative first line treatment for African Americans with diuretics). Start
with low dose diuretic at first.
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