	Name 4 classes of antihypertensive drugs
	Name 5 classes of antiarrhythmic drugs

	Name 7 classes of drugs used in ischemic heart disease
	Name 4 classes of drugs used in therapy of heart failure

	1. Na-channel blockers

2. β-adrenergic blockers

3. K-channel blockers

4. Ca-channel blockers

5. Miscellaneous-Adenosine, digoxin
	1. Diuretics

2. Sympatholytics

3. Vasodilators

4. ACE inhibitors

	1. β-adrenergic agonists
2. PDE inhibitors

3. β-adrenergic blockers

4. Cardiac glycosides
	1. Antiplatelet agents

2. Thrombolytics

3. Anticoagulants

4. Organic Nitrates

5. β-blockers

6. Ca-channel blockers

7. ACE inhibitors

	α-receptors
1. What are the types and subtypes of α-receptors?

2. What are their MOAs?

3. What are physiologic effects of agonizing these Rs?

4. Where are they located?
	β-receptors

1. What are the types β-receptors?

2. What are their MOAs?

3. What are physiologic effects of agonizing these Rs?

	Dopamine receptors
1. What are the types of dopamine receptors?

2. What are their MOAs?

3. What are physiologic effects of agonizing these Rs?

4. Where are they located?
	Fenoldapam

1. Drug type?
2. MOA?
3. Uses?
4. Side effect?

	Type

Beta-1

Beta-2

MOA

GS linked→ stimulate adenyl cyclase activity→↑cAMP
GS linked→ stimulate adenyl cyclase activity→↑cAMP
Physiologic effects

-Myocardium - ↑HR/ contractility
-SA node - ↑Firing rate

-AV node - ↑conduction velocity

-JG apparatus - ↑Renin secretion
-Arterioles - dilate
-Bronchial smooth mm. - dilate

-Iris ciliary mm -relax

- skeletal mm - ↑contractility 
(stimulate K-uptake, ↑glycogenolysis)

-Liver - ↑gluconeogenesis, glycogenolysis

-Islet cells - insulin release


	Type

Alpha-1

Alpha-2

Subtype

A,B,C

A,B,C

MOA

GQ linked→phospholipases→ activate protein kinases/calmodulin→Ca more available to contractile elements of smooth mm.

GI / O linked→ inhibit adenyl cyclase activity
Physiologic effects

Vasoconstriction
-Inhibit sympathetic outflow

-Centrally and peripherally ↑vagal tone

-Vasodilation

-↑ inotropic effects

-↑ chronotropic effects

Location

Key peripheral α-R
Presynaptic


	1. DA1 peripheral agonist

2. Dilation in renal, mesenteric and coronary arterial beds

3. Uses

· ↓BP

· Useful in hypertensive emergencies a/w postop state, renal insufficiency
          4. May ↑IOP
	Type

DA-1, DA-5
DA2, DA-3, DA-4
MOA

Stimulate adenyl cyclase→↑cAMP→ ↑phosphatidyl inositol hydrolysis
Inhibit adenyl cyclase→↑K-currents/↓gated Ca currents
Physiologic effects

Low doses:
-Renal vasodilation 
-Diuresis
Location

Renal, mesenteric, coronary arterial beds
Basal ganglia


	β-adrenergic desensitization
1. What are 2 MOA of β-adrenergic desensitization?

2. Name 3 conditions in which β-R density is increased

3. Name 3 conditions in which β-R density is decreased

4. Why might certain populations not be responsive to β-blocker treatment of hypertension?
	Central α2-receptor agonists
1. Name 4
2. MOA
3. What do they do to:
a. systemic vascular resistance?

b. venous return?

c. cardiac output?

4. What are the adverse effects?

	Methyldopa
1. What is the onset of action?

2. What is the duration of action?

3. For what type of hypertension is it particularly useful?

4. What are the adverse effects?
	Clonidine

1. What is the onset of action?

2. What is the duration of action?

3. Uses?
4. What are the adverse effects?
5. What is the major disadvantage of this drug and what is a good solution to this?

	1. Methyldopa, clonidine, guanabenz, guanfacine

2. Inhibit adenyl cyclase→↓sympathetic outflow

3. a. ↓ systemic vascular resistance

b. ↓ venous return

c. ↓ cardiac output

4. Adverse effects:

· Sedation

· Orthostatic hypotension

· Erectile dysfunction
	1. MOA (agonist occupancy-triggered)
· Short-term: R phosphorylation→uncoupling of R-GS adenylyl cyclase complex

· Long-term: ↓regulation/sequestration of receptors

2. ↑ β-R density:

· Hyperthyroidism (on skeletal mm.→fine tremor)

· Acute ethanol withdrawal

· Chronic β-blocker therapy (important in abrupt withdrawal-ie. surgery)

3. ↓ β-R density

· Hypothyroidism

· CHF

· Long-term β-agonist therapy

4. Polymorphisms associated w/ β1 R→↓R to β-agonists/antagonists



	1. Predictable onset (<30min)
2. 6-12hrs

3. Hypertension, opiate withdrawal

4. Dry mouth, bradycardia, rebound hypertension (high dose)

5. Multiple daily doses; use topical patch instead
	1. Slow: 6-8hrs
2. 24hrs

3. Pregnancy-associated hypertension

4. Chronic hepatitis (cirrhosis), +ve Coomb's test (hemolysis rare)

	Reserpine

1. Drug type?

2. What is the onset of action?

3. What is the duration of action?

4. Uses?

5. Why is it not useful in hypertensive emergencies?

6. What are the adverse effects?


	Trimethaphan

1. Drug type?

2. MOA?

3. Uses?

4. How long can this drug be tolerated? Why?

	Phentolamine

1. Drug type?

2. Uses?
	Phenoxybenzamine
1. Drug type?

2. Uses?
3. Adverse effects?

	1. Ganglionic blocker
2. Blocks peripheral sympathetic effects
3. Uses
· Blunt ↑ sympathetic tone evoked by vasodilators (ie. nitroprusside)
· Control severe hypertension (surgery, aortic dissection)
4. <48hrs; Na retention
	1. Depletes catecholamines from central and peripheral neurons

2. Slow

3. Prolonged (days/weeks)

4. Lowers hypertension morbidity/mortality (rarely Rx'd)
5. Slow unpredictable onset and offset of action after IM administration

6. Sedation, nasal stuffiness, parkinsonism (at high doses); also orthostatic hypotension and depression

	1. Nonselective α-blocker

2. Chronic therapy of pheochromocytoma

3. Orthostatic hypotension
	1. Nonselective α-blocker

2. Uses:

· Hypertensive emergencies (catecholamine excess)

· Antagonizes local α1 effects of peripheral dopamine extravasation – prevents tissue necrosis if given early (high local concentrations→strong α1-mediated vasoconstriction)

	Prazosin
1. Drug type?

2. MOA?

3. Uses

4. Adverse effects?

5. Name 3 other drugs similar to prazosin but longer acting
	β-blockers
1. What type of antagonists?

2. Name 5 functions of β-blockers

3. Name 7 uses for β-blockers

	Distinguishing features of β-blockers
1. Why must caution be used when treating patients w/asthma w/high doses of β1-blockers? Which β-blocker is nonselective?
2. How should dose be changed when administering β-blockers parenterally vs. orally? Why? Which β-blocker would you not need to change the dose?
3. What side effect is more likely with lipid-soluble β-blockers? Which 2 β-blockers are the most lipid soluble?
4. Why is there less reduction in HR and contractility upon exertion and therefore less fatigue/impairment of skeletal mm.? Which β-blocker has this effect?
	β-blocker toxicity

· Name 8 potential side effects of β-blockers


	1. Competitive, reversible

2. Decrease:

· HR (SA node), myocardial contractility, CO at rest & during exercise

· Automaticity of both nl and injured cardiac cells, AV conduction

· Myocardial oxygen demand (MVO22-important w/ ↓coronary artery blood flow

· ↓intraocular pressure

· ↓neuromuscular excitability

3. Uses

· Hypertension - ↓CO w/o ↑ in peripheral resistance
· Ischemic Heart Disease Syndromes (MI, Angina)

· Heart Failure

· Cardiac Arrhythmias

· Tremor (alcohol withdrawal, hyperthyroidism, luthuim essential tremor)

· Glaucoma

· Mygraine prophylaxis
	1. α1 selective blocker

2. Arterial and venous dilation→↓resistance to urine flow; ↓LDL and total cholesterol
3. Uses:

· Hypertension – questionable mortality benefit; benefits for HF lost to tolerance by 6mos

· Benign prostatic hypertrophy – improves urine flow

4. Postural hypotension – syncope (1st dose effect); use caution w/ elderly patients

5. Terazosin, trimazosin, doxazosin

	1. HF

2. Heart block

3. Asthma

4. Depression, sleep disturbance

5. Hypoglycemia

6. Claudication

7. Erectile dysfunction

8. Withdrawal-ischemic syndromes
	1. β1 selectivity is relative not absolute and ↓ as dose ↑ - propranolol
2. Significant first-pass effect (metabolism in liver) - esmolol
3. CNS toxicity – sleep disturbance, nightmares, depression, psychosis – propranolol, metoprolol
4. Partial agonist (sympathomimetic) activity - acebutolol

	Labetalol
1. Drug type?

2. Main use?

3. Adverse effects?
	Name 7 classes of vasodilators

	Vasoactive       products of vascular endothelium
1. Name 3 vasoconstrictors derived from endothelium

2. Name 3 vasodilators derived from endothelium
	Physiologic role of NO
1. Name 4 effects of cGMP on vasodilation

	1. Nitrates

2. Natriuretic peptides

3. Endothemin antagonists

4. Phosodiesterase inhibitors (also inotropes)

5. Potassium channel openers

6. Hydralazine

7. Calcium channel blockers
	1. α1>>β1,2 blocker

2. Very useful in hypertensive emergencies
3. Hypotension (postural), bradycardia, heart block, HF, asthma

	1. Inactivation of MLCK via cGMP kinase mediated phophorylation

2. Inhibition of Ca influx via Ca channels

3. Promotion of Ca extrusion across cell membrane (energy dept Na-Ca exchanger

4. Enhancement of Ca uptake by organelles (ie. Sarcoplasmic Reticulum)
	1. Vasoconstrictors:

· Endothelin

· Angiotensin II

· Prostaglandins

2. Vasodilators

· NO

· Prostacyclin

· Endothelium-derived hyperpolarizing factor

	Organic Nitrates
1. Drug type

2. What are the effects at low doses? High doses?

3. What organic nitrate metabolite is a potent activator of guanylate cyclase?

4. Name 7 uses

5. Name 7 side effects

6. What patients warrant special caution?
	Inorganic Nitrates

1. Specific prodrug of NO?

2. Effects?

3. Name 6 uses

4. What are the toxicities and in what settings are they seen?

	Natriuretic Peptides
1. What are the 3 known natriuretic peptides?

2. What are the 3 types of receptors and where are they found?

3. MOA?

4. Give an example of a human BNP

5. Is induced hypotension more or less prolonged than NG? How long? How is it administered?
	Hydralazine

1. What are the effects?
2. Name 2 uses – be specific

3. Is hydralazine more or less effective than ACE inhibitors (for treating CHF)?

4. Name 6 side effects

	1. Nitroprusside 

2. Balanced areteriolar and venous vasodilator→reduces preload and afterload

3. Uses:
· Hypertensive crisis

· Acute heart failure w/ severe hypertension

· BP reduction during anesthesia (neurosurgery, vascular surgery)

· Aortic dissection

· Ergot poisoning
· Congestive heart failure

4. Toxicities

· Cyanide poisoning - ↑dose NP + ↓hepatic blood flow (ie. neurosurgery)

· Thiocyanate – prolonged NP treatment
	1. Exogenous nitrous oxide

2. Action:

· Low doses: venodilation w/ ↓ventricular filling pressure, ↓ventricular volume (preload) and wall tension (effects partially offset by reflex tachycardia)

· High doses: arterial dilation w/ reduced systemic vascular resistance (afterload)
3. Nitrosothiol

4. Uses:
· Myocardial ischemia: relief & prevention of pain

· CHF: ↓congestive symptoms/improved hemodynamics

· MI: ↓ infarct size/rx of HF

· Murmur: alteration of intensity

· Treatment of cyanide poisoning
· Esophageal spasm/biliary colic: relief of pain

· Hypertensive emergencies: only at high doses (IV nitroglycerin)

5. Hypotension, pulsatile headache, flushed warmth, sublingual burning, tachycardia, tolerance, withdrawal

6. Patients w/ inadequate cerebral perfusion, pericardial contriction/tamponade, volume depletion

	1. Relaxation of arteriolar smooth mm.; ↑HR & contractility

2. Uses

· Systemic hypertension

· Only when combined w/sympathetic inhibitors (β-blockers)

· Eclampsia (lack of fetal effects)

· ESRD – short term parenteral rx of high BP

· CHF

· ↓afterload

· combination w/ ISDN→↓mortality in CHF
3. Less effective

4. Side effects:

· Headache, tachycardia, edema

· Aggravation of MI/aortic dissection

· Sensory polyneuropathy

· Immunologic drug rxns:

· Drug-induced lupus

· Serum sickness

· Hemolytic anemia

· Rapidly progressive glomerulonephritis
	1. ANP (atrial), BNP (brain), CNP
2. Type A R (blood vessels), Type B R (brain), also identified in adrenal glands and kidneys

3. G-protein linked→↑guanylate cyclase activity→vasodilation and ↑GFR→diuresis & natriuresis

4. Nesiritide

5. More prolonged hypotension (several hours); IV admin. only

	Minoxidil

1. Drug type

2. MOA?

3. Effects?

4. Uses? Name other drugs that should be used simultaneously

5. Toxicities
	Diazoxide

1. Drug type

2. MOA?

3. Effects?

4. Uses

5. Toxicities
6. What condition should use of this drug be avoided?

	Endothelin receptor antagonists
1. Where is endothelin produced (ET-1) and from what precursor?

2. Where is ETaR predominantly expressed?

3. Where is ETbR predominantly expressed?

4. What is the effect of ETaR binding?

5. What is the effect of ETbR binding?

6. What type of receptors are ETa/bRs?

7. Name 1 example of a non-selective antagonist
8. Name 2 examples of ETaR antagonists

9. What are 4 potential applications of endothelin antagonists?
	Calcium channel blockers

1. Where are L-type Ca channels found?
2. What are the effects of blocking L-type Ca channels?

3. Name 3 classes of L-type Ca channel blockers and a specific example of each
4. Where are T-type Ca channels found?

5. What is the result of blocking T-type Ca channels?

6. Name 1 class of T-type Ca channel blocker and a specific example
7. Name 7 uses of Ca channel blockers

8. How are Ca channel blockers metabolized?

	1. Potassium channel agonist
2. ↑ K permeability→membrane hyperpolarization→ ↓excitability
3. Arteriolar vasodilation→reflex ↑HR/contractility/↑renin secretion
4. Hypertensive emergencies (IV only)
5. Excessive hypotension (give slow IV or miniboluses to prevent), aggravation of myocardial ischemia/aortic dissection, severe hyperglycemia (non-ketotic hyperglycemic coma), uterine atony, hypertrichosis

6. Eclampsia
	1. Potassium channel agonist
2. ↑ K permeability→membrane hyperpolarization→ ↓excitability
3. Arteriolar vasodilation→reflex ↑HR/contractility/↑renin secretion
4. Uses
· Refractory hypertension – w/ diuretic & β-blocker
· Topical hair growth stimulant
5. Pericardial effusions, hypertrichosis, edema, tachycardia (aggravation of myocardial ischemia and aortic dissection


	1. Cardiac myocytes, conduction system (AV node), arterial smooth mm.

2. Arteriolar dilation, ↓AV conduction, myocardial contractility

3. L-type:

· Phenylalkylamines – Verapamil
· Dihydropyridines (DHP) – Nifedipine (and other   "-ipines")

· Benzothiazepines – Diltiazem

4. SA node, arterial smooth mm.

5. arteriolar dilation, ↓HR w/o negative effect on contractility

6. Tetralines – Mibefradil (removed from market)
7. Uses

· Hypertension

· Supraventricular arrhythmias

· Myocardial ischemic syndromes (ie. variant angina (stable angina – β-blockers=1st line))

· Hypertrophic cardiomyopathy

· Raynaud's

· Subarachnoid hemorrhage

· Migraine prophylaxis
8. Hepatic CYP3A4
	1. Vascular and airway smooth mm.; Preproendothelin-1

2. Vascular smooth mm.

3. Endothelium

4. Vasoconstriction & smooth mm. proliferation

5. NO release, vasodilation, ↓distal tubular Na and water reabsorption, ↑ ET-1 clearance

6. G-protein linked

7. Bosentan

8. Darusentan, tezosentan

9. Hypertension, HF, post acute MI, pulmonary hypertension

	Dihydropyridines

1. Drug type?

2. Name 1 example

3. Name 3 hemodynamic effects of DHPs

4. Name a DHP that is cerebral vasoselectivity

5. Name a DHP that has coronary vasoselectivity
6. Name 5 important side effects of DHPs
	Phenylalkylamines
1. Drug type?

2. Name 1 example

3. Name 2 hemodynamic effects of DHPs

4. Name 4 important side effects of phenylalkylamines

	Benzothiazepines

1. Drug type?

2. Name 1 example

3. Name 2 hemodynamic effects of DHPs

4. Name 4 side effects
	Angiotensin II
1. Name the 2 angiotensin II receptor subclasses and their locations

2. What is the MOA & effect of AT1 R binding?

3. What are the delayed effects of angiotensin II?

4. What are 3 MOAs of the delayed effects of ATII?
5. What are the renal effects of ATII?

	1. L-type Ca channel blocker
2. Verapamil

3. Effects:

· ↓myocardial contractility

· ↓AV conduction

· ↓HR

· slows ventricular response in supraventricular arrhythmias
4. HF (↑ risk when combined β-blockers in pts w/conduction system dz or w/ HF and low ejection fraction), constipation, urinary frequency/incontinence, aggravation of GERD

5. 
	1. L-type Ca channel blocker
2. Nifedipine

3. Effects:

· Peripheral arterial dilation→

· ↓systemic vascular resistance

· ↓myocardial oxygen demand (↓MVO2)

· Coronary arterial dilation→

· ↓coronary spasm

· ↑HR

· Sympathetic reflex stimulation

4. Nimodipine

5. Amlodipine

6. Edema, tachycardia, urinary frequency/ incontinence, HF (Verapamil>>Diltiazem>Nifedipine), aggravation of GERD

	1. Angiotensin II Rs:

· AT-1 – Gs protein linked

· Vascular smooth mm., glomeruli, zona glomerulosa, platelets, brain, pituitary, uterus, bladder

· AT-2

· Zona glomerulosa, uterus

2. Release of IP3→release of Ca from intracellular stores→opening of Ca channels

3. Smooth mm. proliferation→thickening of vascular wall
4. MOAs 

· ↑proto-oncogene expression

· ↑growth factor production

· ↑ECM protein synthesis

5. Renal effects

· ↑proximal renal Na reabsorption

· ↑release of aldosterone→↑distal tubular Na reabsorption/K excretion

· ↑renal sympathetic tone

· renal vasoconstriction (especially efferent arteries)
	1. L-type Ca channel blocker
2. Diltiazem

3. Effects:

· ↓myocardial contractility

· ↓AV conduction

· ↓HR

· slows ventricular response in supraventricular arrhythmias

4. Heart block, HF (Verapamil>>Diltiazem>Nifedipine), aggravation of GERD, urinary frequency/incontinence



	ACE inhibitors and ARBs
1. How do ACE inhibitors work?

2. What are 4 uses of ACE inhibitors and ARBs?
3. What maintains intraglomerular pressure? How?

4. What patients benefit from the renal effects of ACE inhibitors and ARBs?

5. What are the adverse effects of ACE inhibitors and ARBs?

6. Which ACE inhibitor would be useful during initial test-dosing of hemodynamically brittle pts.? Why?
7. Name 2 diagnostic uses of ACE inhibitors
8. What suffix is given to ACE inhibitors?
9. What suffix is given to ARBs?
10. Name 1 important ARB drug interaction
	Statins
1. Drug type?

2. Name 5 examples in order of effectiveness

3. What is the major use of statins?

4. What is a contraindication of statin use?

5. What are the major side effects?

6. What drugs ↑ risk of myositis?

7. When are full effects of statins apparent?

8. What is the effect of doubling the dose of a statin?

9. Name 3 other benefits of statins

	Bile Acid Sequestrants
1. Name 3 examples

2. Major use?

3. Do they ↑ or ↓ TGs?

4. Contraindications?

5. Major adverse effects?
	Nicotinic Acid
1. Name 3 examples

2. Major use?

3. Do they ↑ or ↓ TGs?

4. Contraindications?

5. Major adverse effects?

	1. HMG CoA Reductase inhibitor
2. Atorvastatin>Simvastatin>Pravastatin=lovastatin>Fluvastatin

3. ↓LDL cholesterol (↑HDL ch, ↓TGs)→↓CHD/CVA

4. Active or chronic liver dz

5. Myositis (→rhabdomyolysis→renal failure), mm. pain, liver enzyme abnormalities
6. Fibrates, erythromycin, azole antifungals, cyclosporine
7. 2 weeks
8. ↓ch by additional 7%
9. Improve endothelial cell fx, anti-inflammatory actions, ↓thrombosis
	1. Short peptide analogs reversibly bind to zinc (catalytic site of metalloenzyme ACE)→inhibit ATI→ATII conversion
· ↓ATII→↓resistance (afterload), ↓cardiac remodeling
· ↓aldosterone→↓Na retention (preload)

· Net effect: ↑CO, ↓filling pressures

2. Uses:

· Hypertension, CHF, Post MI, ↓CV events in high risk pts (DM, CAD, CVA, PAD)

3. AT-II (efferent arteriole constriction); prostacyclin (afferent arteriole dilation)

4. Diabetic nephropathy (↓supranormal GFR→↓microalbuminemia)
5. Adverse effects
· Renal impairment – caution w/ bilateral renal artery stenosis, CHF, volume depletion

· Cough – ACE inhibitors only

· Hypotension – caution w/ ↓CO states and volume depletion (esp. concurrent use of diuretics)
· Hyperkalemia – caution w/ K replacement rx, concurrent use of K-sparing diuretics, renal impairmen

· Angioedema – ACE inhibitors only

6. Captopril; short duration of action

7. Unilateral renal artery stenosis; primary hyperaldosteronism
8. "-pril"
9. "-sartan"
10. Fluconzaole

	1. Crystalline NA, sustained release, extended release

2. Lipid/lipoprotein disorders→↓CHD

3. ↓

4. Liver dz, gout, h/o peptic ulcer; caution in diabetes

5. Flushing, liver toxicity (esp. slow release), gout, upper GI complaints
	1. Cholestyramine, colestipol, colesevelam

2. Lower LDL cholesterol→↓CHD (used in combination with other drugs)
3. ↑

4. Dysbetalipoproteinemia, hypertriglyceridemia

5. Constipation, bloating, ↓absorption of other drugs

	Triglyceride-lowering drugs
1. Name 5 classes

2. Name 2 examples of fibrates

3. MOA

4. Contraindications?

5. Use with caution in patients with what conditions?

6. Major adverse effects?
	HDL-cholesterol & Triglyceride-↑ & HDL cholesterol-↓ drugs
1. Name 8 drugs that have a side effect of raising TGs

2. Name 4 drugs that lower HDL cholesterol

3. Name 3 drugs which raise HDL cholesterol

4. What drug combination is Advicor?

5. What drug combination lowers cholesterol synthesis and cholesterol absorption?
6. What lipid/lipoprotein effects do estrogens and progesterones have?

	Treatment of heart failure
1. What are the 4 classes of HF rx?

2. Name 3 ways to reduce preload

3. Name 4 inotropic agents

4. Name 4 agents that reduce afterload
	Inotropic agents
1. How do they ↑contractility?

2. Name 4 classes of agents that ↑cAMP

3. Name 1 class of drugs that alters sarcolemmal ion pumps/channels

4. Name 2 ways in which intracellular calcium can be modulated

	1. Alcohol, estrogens, corticosteroids, retinoids, protease inhibitors, β-blockers, thiazide diuretics, loop diuretics

2. Anabolic steroids, progestins, thiazides, β-blockers

3. Niacin, gemfibrozil, statins (estrogens after menopause
4. Lovastatin (↓cholesterol synthesis)+niacin (inhibit VLDL synthesis)
5. Simvastatin+ezetemibe (lower dose of statin)
6. Estrogens→↑HDL cholesterol, ↓LDL cholesterol, ↑TGs; progesterones→↓HDL cholesterol
	1. Fibrates, Nicotinic acid, statins, progestational agents (women), anabolic steroids (men)
2. Gemfibrozil, fenofibrate

3. Inhibit formation of apo C-III (LPL inactivator)→↑ lipoprotein lipase activity→↑ removal of TGs from VLDL

4. Combined w/statins (may→myositis)
5. Renal insufficiency, gallstones

6. Upper and lower GI complaints, ↑ liver transaminases, myositis, ↑LDL formation

	1. ↑availability of Ca to contractile apparatus

2. ↑cAMP

· Adenyl cyclase agonists

· β-adrenergic agonists

· Phosphodiesterase inhibitors
· β-adrenergic blockers
3. Cardiac glycosides

4. Release Ca from SR or ↑Ca sensitivity of contractile proteins
	1. Bed rest, ↓preload, inotropic agents, ↓afterload

2. Salt restriction, diuretics, nitrates

3. β-adrenergic agents, cardiac glycosides, phosphodiesterase inhibitors, β-adrenergic blockers

4. Angiotensin antagonists (ACE inhibitors, angiotensin R blockers), ANP (nesiritide), α-adrenergic blockers (no longer used), hydralazine

	Epinephrine
1. Type of drug

2. MOA

3. Uses

4. Toxicity
	Isoproterenol
1. Type of drug

2. MOA

3. Uses

4. Toxicity

	Dopamine
1. Type of drug

2. MOA

3. Uses

4. Toxicity
	Dobutamine
1. Type of drug

2. MOA

3. Uses

4. Toxicity

	1. β-R agonist
2. MOAs

· Binds β1R→Gs protein→activates adenylate cyclase→↑intracellular Ca, ↑myocardial contractility

· Also binds β2R

· ↑HR, contractility, vasodilates

3. CHF, asthma (β2-long-acting)

4. Cardiac arrhythmias, angina
	1. α- and β- R agonist

2. MOAs

· Binds β1R→Gs protein→activates adenylate cyclase→↑intracellular Ca, ↑myocardial contractility

· Also binds β2R→suppresses release of mediators of immediate hypersensitivity

3. CHF, anaphylaxis

4. Arrhythmias, tissue necrosis w/ peripheral extravasation

	1. β1>β2>α1R agonist

2. ↑cAMP

3. Uses: low CO states

· ↑contractility (β1), modest ↑HR (β2), arterial vasoconstriction (α1)→negligible effects on peripheral resistance

4. ↑ventricular response in atrial fibrillation, hypertension, ↑mortality in chronic CHF (intermittent dosing)

	1. DA1, DA2>β1,β2>α1R agonist

2. ↑cAMP
3. Uses: HF/ shock
· Low dose (DA Rs)
· ↑renal blood flow→diuresis

· High dose
· graded response→↑contractility (β1), ↑HR (β2), arterial vasoconstriction (α1)

4. Cardiac arrhythmias, angina, gangrene, ↑mortality in CHF patients


	β-adrenergic blockers
1. Name 2 examples
2. What are the 4 explanations for the hemodynamic effect of β-blockers in heart failure?
3. What are 3 benefits of β-blockers in CHF?
	Milrinone
1. Drug type?
2. MOA
3. Uses?
4. Toxicity?
5. Name 1 other example of a drug w/ similar MOA

	Which inotropics lead to ↑mortality in patients with CHF?
	Cardiac glycosides
1. What part of cardiac glycoside structure produces pharmacologic activity?

2. What part of cardiac glycoside structure accounts for differences in potency, onset, duration of action and absorption?

3. MOA

4. 7 Actions?

5. 2 main uses

6. 2 main differences between digoxin and digitoxin

	1. Phosphodiesterase inhibitor

2. Inhibits PDE III→accumulation of cAMP→↑myocardial contractiliy (nl subjects only) & arterial/venous vasodilation

3. Severe HF (used w/dobutamine), LV failure in otherwise nl heart (coronary/cardiac surgery), 1O use: short term management of CHF in pts awaiting heart tx
4. Thrombocytopenia (amrinone), ventricular arrhythmias, hepatotoxicity, hypotension

5. Amrinone (no longer prescribed)
	1. Metoprolol, carvedilol

2. MOAs

· Upregulation of β-R→↑response to endogenous epinephrine→↑contractile response requires months (metoprolol)

· Blockade of toxic effects of norepinephrine on myocardium
· Hemodynamic effect→slows HR→↑filling time→↑subendocardial coronary flow→↑LV volume & ↓EF (acute effects) & ↑LV & EF & ↓mass (at 18 months)

3. Benefits

· ↑LVEF, CO, LV stroke work

· ↑maximum exercise time

· ↓maximal oxygen utilization

	1. Steroid cis c, d rings
2. Variation in glycoside portion
3. Binds α-subunit of Na-K dependent ATPase→inhibit transport functions→↓intracellular [K] & ↑intracellular [Na]→influx of Ca (Na/Ca exchanger)→↑Ca available for contractile proteins & threshold potential reached more easily by cell→ ↑automaticity & ↑myocardial irritability
4. Actions

· ↑myocardial contractility

· ↑automaticity

· impaired AV node conduction

· ↓ HR

· Vasoconstriction

· Vasodilation

· Diuretic effects
5. Uses

· CHF (digoxin – additional option for patients w/systolic heart failure on diuretics, ACE inhibitors/angiotensin blockers, and β-1 selective blocker)

· Supraventricular tachycardias (atrial fibrillation)

6. Digoxin – renal elimination, t1/236 hrs; Digitoxin – renal/hepatic elimination, t1/2 4-6 days


	1. Amrinone

2. Milrinone

3. Vesnarinone

4. Dopamine

5. Ibopamine

6. Dobutamine

	Name 6 drugs shown to reduce CHF mortality
	Approach to treating stage A
1. What is stage A? Give examples

2. What are 3 main therapies?

	Approach to treating stage B

1. What is stage B? Give examples

2. What are 3 main therapies?
	Approach to treating stage C

1. What is stage C? Give examples

2. What are main therapies?

	1. High risk of developing heart failure – DM, CHD, alcohol abuse, rheumatic fever – no structural disorder, signs or symptoms
2. Therapies:

· Risk factor management – control hypertension, DM, smoking cessation
· ACEI – in atherosclerotic disease

· Control ventricular rate in pts w/ supraventricular tachycardia
	1. ACEI

2. Hydralazine/ISDN

3. Carvedilol

4. Metoprolol

5. Bisoprolol

6. Spironolactone/eplerenone

	1. Symptomatic LV dysfunction – past or current symptoms w/ underlying structural dz
2. Stage A & B recommendations +:

· Diuretic in pts w/fluid retention

· ACEI

· β-blocker

· Digoxin

· Discontinue NSAIDs, antiarrhythm., Ca channel blockers

· Spironolactone if symptoms at rest w/ preserved renal fx & K levels

· Angiotensin II R blockers if treated w/ digitalis, diuretics, or β-blockers and cannot tolerate ACEI due to cough/angioedema

· Hydralazine-nitrate if treated w/ digitalis, diuretics, or β-blockers and cannot tolerate ACEI due to hypotension/renal insufficiency
	1. Asymptomatic LV dysfunction – structural disorders of the heart – LV hypertrophy, hypocontractility, asymptomatic valvular dz, previous MI w/o symptoms
2. Stage A recommendations + :
· ACE inhibitor
· pts. w/ h/o MI
· pts w/ ↓EF w/o h/o MI
· β-blocker

· pts. w/ h/o MI

· pts w/ ↓EF w/o h/o MI

· Valve replacement/repair

 

	Approach to treating stage D

1. What is stage D? Give examples

2. What are main therapies?
	Spironolactone
1. Drug type?
2. MOA?
3. Toxicity?

4. Name 1 other drug w/ similar MOA

	Class I Antiarrhythmic drugs
1. Describe Class I drug type

2. Name 3 Class IA drugs

3. What are the common features of Class IA?
	Class II Antiarrhythmic drugs

1. Describe Class II drug type

2. Name 3 Class II drugs

3. What are the common features of Class II drugs?
4. Uses

5. Adverse effects

	1. Aldosterone R antagonist
2. Antagonizes aldosterone R: aldosterone promotes fibroblast proliferation and vascular remodeling of atria, great vessels, organs

3. Hyperkalemia: (concurrent K replacement/ACEI/renal impairment→↑risk), antiandrogenic – gynecomastia, nausea
	1. End-stage heart failure – advanced structural heart dz, marked symptoms at rest despite max medical tx (A,B,C)
2. Specialized tx strategies:

1. Mechanical circulatory support, continuous  inotropic infusion, heart transplantation, hospice care

	1. β-adrenergic blockers
2. Propranolol, metoprolol, esmolol
3. Common features:

· Inhibit sympathetic nervous system mediated conditions which enhance arrhythmias
· ↑automaticity

· ↓tissue refractory periods

· ↑conduction velocity
· Major effect is to decrease AV conduction velocity

4. Mortality reduction in AMI, post-MI, hypertension, HF

5. Side effects

· Heart block

· Heart failure

· Impotence

· Bronchospasm

· Worsened lipid profile

· Altered blood glucose regulation
	1. Na channel blocking drugs
2. Quinidine, procainamide, disopyramide

3. Common features:

· Moderate depression of phase 0 & prolonged refractoriness by K-channel blockade

· Intermediate recovery from Na-channel blockade

· QT prolongation; QRS prolongation ↑ at ↑HR/conduction dz

· Used for supraventricular & ventricular arrhythmias (rarely drug of choice)
· Do not ↓risk of sudden death/prolong survival in pts w/ ventricular arrhythmias

· Toxicity: Torsade de pointes

	Class III Antiarrhythmic drugs

1. Describe Class III drug type

2. Name 3 Class III drugs

3. What are the common features of Class III drugs?
4. Toxicity
	Class IV Antiarrhythmic drugs

1. Describe Class IV drug type

2. Name 2 Class IV drugs

3. What are the common features of Class IV drugs?

	Class V Antiarrhythmic drugs

1. Describe Class V drug type

2. Name 2 Class V drugs
	Class I Antiarrhythmic drugs
1. Describe Class I drug type
2. Name 3 Class IB drugs
3. What are the common features of Class IB drugs
4. Toxicity?

	1. Ca-channel blockers
2. Verapamil, diltiazem

3. Common features:

· IV infusion for reentrant supraventricular tachycardia (Adenosine more consistently effective)

· Verapamil preferred to many drugs

· Can reduce ventricular rate in atrial fibrillation and flutter

· Ineffective in ventricular arrhythmias (except rare form of monomorphic ventricular tachycardia w/ structurally nl heart)
	1. K-channel blockers

2. Amiodarone, sotalol, bretylium

3. Common features

· Potent suppression of life-threatening arrhythmias

· QT prolongation

4. Torsade de pointes



	1. Na channel blocking drugs

2. Lidocaine, mexiletine, tocainide
3. Common features:

· Moderate depression of phase 0 

· Fast recovery from Na-channel blockade

· No prolongation of intervals at nl HRs

· Effective in ventricular arrhythmias, not supraventricular
4. Toxicity: CNS
	1. Other antiarrhythmic drugs (miscellaneous)
2. Adenosin, digoxin

	Class I Antiarrhythmic drugs

1. Describe Class I drug type
2. Name 3 Class IC drugs
3. What are the common features of Class IC drugs
4. When are these drugs used and which ones are still on the market?
	Quinidine
1. Drug class

2. Name 1 indication for use—is it the drug of choice?

3. Adverse effects

4. In what conditions is risk of torsade de pointes increased?

5. Drug interactions

	Procainamide
1. Drug class

2. Name 1 indication for use—is it the drug of choice?

3. Adverse effects?

4. Is this drug recommended for long-term use? Why or why not?
	Disopyramide

1. Drug class

2. Name 1 indication for use—is it the drug of choice?

3. Adverse effects?

	1. Antiarrhythmic IA – Na-channel blocker

2. Indications

· Supraventricular arrhythmias (amiodarone)
· Paroxysmal supraventricular tachycardia

· Wolff-Parkinson-White syndrome (reciprocating tachycardia)

3. Side effects

· GI – nausea/diarrhea

· QT prolongation→worsens arrhythmia (sometimes torsades de pointes)

· Thrombocytopenia

· Tinnitus (cinchonism)

· Hypotension

5. QT prolongation, hypokalemia, bradycardia

6. Interactions

· ↑Digoxin levels

· ↑Quinidine levels
· cimetidine, verapamil, digoxin

· ↓Quinidine levels

· phenytoin, rifampin, carbamazepine

	1. Na channel blocker
2. Flecainide, encainide, propafenone
3. Common features:
4. Slow recovery from Na-channel blockade
5. PR, QRS prolongation at nl HRs
6. Effective in atrial & ventricular arrhythmias
7. Toxicity: ↑ventricular arrhythmias, death
8. Life-threatening supraventricular arrhythmias and rarely in ventricular arrhythmias – flecainide and propafenone

	1. Antiarrhythmic IA – Na-channel blocker

2. Indications

· Supraventricular arrhythmias

· More potent anticholinergic effects than quinidine

· Most positive inotropic effects of Class IA

· Peripheral vasoconstriction

· QT prolongation less than quinidine
3. Side effects

· Dry mouth
· Urinary retention
· Blurred vision
· HF
· Proarrhythmia

	1. Antiarrhythmic IA – Na-channel blocker

2. Indications

· Supraventricular & ventricular tachycardias

· Less anticholinergic/proarrhythmic than quinidine

3. Side effects

· Drug-induced lupus
· Hypotension
· Torsade de pointes
4. No – risk of drug induced lupus (fever, arthritis, skin rash, pericardial/pleural effusions)



	Verapamil, diltiazem, nifedipine

1. Drug class

2. Name 1 indication for use

3. Adverse effects?

4. Name 1 drug interaction

5. What conditions increase risk of toxicity?

6. How can hypotension be prevented?
	Amiodarone

2. Drug class

3. Name 4 electrophysiological effects

4. Name 3 indications for use—is it the drug of choice?

5. Adverse effects?

6. Name 2 drug interactions

	Lidocaine

1. Drug class

2. Name 2 indications for use

3. Adverse effects?

	Adenosine

1. First-line management of what condition?

2. Name 3 indications for use

3. Electrophysiologic effects

4. Adverse effects

5. Drug interactions

	6. Antiarrhythmic class III – K-channel blockers

7. Electrophysiological effects

· Na channel blockade→inhibits abnormal automaticity

· Ca channel blockade→slows AV conduction

· Adrenergic R blockade (non-comp)→prolongs AP

· Decreased delayed and universal K rectifier currents→prolongs repolarization

8. Indications

· Rx of VT (1st line of rx), VF

· Rx/prevention of atrial fibrillation

· Prevention of post MI arrhythmic death?

9. Toxicity

· Hypotension

· Negative inotropic effects

· Photosensitivity (blue skin discoloration)

· Myopathy

· Peripheral neuropathy

· Pulmonary fibrosis

· Hyperthyroidism

· Hypothyroidism

· Hypercholesterolemia

· Hypertriglyceridemia

10. Inhibit elimination of all drugs oxidatively metabolized; ↑digoxin levels
	1. Antiarrhythmic class IB – Na channel blocker

2. Indications

· Ventricular premature beats/tachycardia in association w/ acute MI

· Cardiac resuscitation for VF

3. Side effects

· CNS – seizures, psychosis, nausea, anorexia, blurred vision, tremor

· Heart block

· Hypotension

· Proarrhythmia (rare)

4. Nodal blockers/β-blockers potentiate AV block and hypotension

5. β-blockers, patients w/conduction system dz, HF

6. W/IV CaCl

	1. Supraventricular tachycardias

2. Indications

· AV nodal re-entrant tachycardias

· Paroxysmal supraventricular tachycardia

· Ventricular tachycardia triggered by delayed after depolarizations (↑sympathetic tone)

3. Electrophysiologic effects:

· Activation of Ach sensitive K-currents, ↓APD, hyperpolarization, ↓automaticity at SA, AV nodes an atrial tissue

· ↓Ca currents→↑AV node refractiveness, ↓DADs induced by symp. activity

4. Adverse effects

· Bronchoconstriction – dyspnea, chest fullness

· Hypotension
· Atrial fibrillation

· Caution in WPW pts w/ PSVT – favors accessory path and can ↑HR

5. Dipyridamole – potentiates (blocks adenosine uptake); Theophylline, caffeine antagonize (block adenosine Rs)


	1. Antiarrhythmic class IV – Ca channel blocker

2. Indication

· Supraventricular arrhythmias, not ventricular

3. Toxicity (verapamil>>diltiazem>nifedipine)

· Heart block/HF

· Hypotension

· Tachycardia

	Digoxin

1. Drug class

2. Primary uses

3. How is digoxin metabolized? How does this affect bioavailability?

4. Name 8 drug interactions

5. How can secretion of DRPs be suppressed and what effect does this have on bioavailability?

6. In what patients should digoxin dose be reduced?
	Digitalis toxicity

1. Name clinical and non-cardiac manifestations of digitalis toxicity

2. What factors ↑risk?

3. What factors ↓risk?

4. How is digitalis poisoning treated?

	Premature atrial beat

1. What is acute treatment?

2. What is chronic treatment?
	AV nodal reentrant tachycardia

1. What is acute treatment?

2. What is chronic treatment?

	1. Toxicity
· Cardiac arrhythmia (ie. ↑automaticity, impaired AV conduction) angina
· Anorexia, nausea
· Profound fatigue
· Red-green color vision disturbance
· Arrhythmia/conduction disorder
· Psychosis
· Hyperkalemia

2. ↑risk

· ↓renal fx

· Hypokalemia, hypomagnesemia, hypercalcemia, hypoxemia

· Acidosis

· Hypothyroidism

· Drugs: amiodarone, quinidine, Ca channel blockers

3. ↓risk

1. Normal infants/children

2. Hyperkalemia, hypocalcemia
3. Hyperthyroidism

4. Heart tx (denervation)

5. Some antiarrhythmic drugs

4. Oral activated charcoal, potassium correction, pacemaker insertion, hemodialysis, digoxin-specific Ab fragments (Fab-Digibind)


	1. Class V

2. Supraventricular tachycardias (atrial fibrillation), HF

3. By Euglena lentis and other bacteria w/digoxin-reducing activity→digoxin reduction products→↓bioavailability

4. Quinidine, amiodarone, propafenone, Ca channel blockers, itraconzaole, cycolsporin, clarithromycin, antimicrobials via gut flora effects

5. Administration of antimicrobials (tetracycline, erythromycin)

6. Renal failure b/c of predominant renal elimination

	1. Acute

· Adenosine

· AV nodal block

· (less common: digitalis)

2. Chronic

· AV nodal block

· Flecainide

· Propafenone

· RF ablation
	7. None

8. Avoidance of aggravating foods, beverages, meds

	Atrial fibrillation

1. What is acute treatment?
2. What is chronic treatment?
	Atrial flutter

1. What is acute treatment?

2. What is chronic treatment?

	Ventricular tachycardia

1. What is acute treatment?

2. What is chronic treatment?
	Ventricular fibrillation

1. What is acute treatment?

2. What is chronic treatment?

	1. Acute

· Control ventricular rate (block AV node)

· Restore sinus rhythm

2. Chronic

· Control ventricular rate

· Maintain normal rhythm – K-channel block, Na-channel block, AV nodal blocking drugs

· Ablation
	1. Acute

· Control ventricular response (block AV node)

· Restore sinus rhythm

2. Chronic

· Control ventricular response (block AV node) – β-blockers/Ca blockers

· Maintain normal rhythm – K-channel blockers, Na channel blockers

	1. Acute

· DC-cardioversion

· Lidocaine

· Amiodarone

2. Chronic

· ICD>>>K-channel block

· K-channel block

· Na-channel block
	3. Acute

· Lidocaine

· Procainamide

· Bretylium

· DC-cardioversion

4. Chronic

· ICD

· K-channel block

· Na-channel block

	Myocardial ischemic mechanisms

1. What are the 4 individual ischemic syndromes and their mechanisms?
	Organic nitrates

1. Name 3 functions of nitrates

2. What is the graded hemodynamic effect of nitroglycerin?

3. Name 4 uses

4. Name 7 adverse effects

5. How can nitrate tolerance be avoided?

6. What nitrate preparation is given for immediate relief of chest pain?

7. What nitrate preparation is given for prolonged therapy (active ischemia, CHF)?

8. What is the benefit of ISMN over ISDN?

	β-blockers

1. Name 5 functions of β-blockers in treatment of myocardial ischemia

2. Which β-blocker is the best choice for chronic stable angina? What are the demonstrated benefits?

3. Are β-blockers 1st line treatment for variant angina?

4. What is the benefit of β-blockers in treatment of acute MI?

5. For how long are β-blockers effective post MI?

6. Why can abrupt withdrawal → increases in ischemic heart dz syndromes?
	Ca-channel blockers

1. What are 7 effects of Ca blockers? Is there improved mortality?

2. Is redistribution of blood flow to ischemic areas better or worse than with use of nitrates?

3. Compare the symptomatic efficacy of Ca channel blockers to β-blockers in treatment of chronic stable angina?

4. Are Ca channel blockers 1st line treatment for variant angina? When are they especially useful?

5. In what circumstances are Ca-channel blockers used in acute MI?

6. What are the side effects?

7. What drug combination is the least likely to cause drug toxicity? Most likely?

	1. Functions

· Nitric oxide replacement therapy

· Relax vascular and nonvascular smooth mm.

· Graded hemodynamic effect on veins and arteries

2. Graded response (low→high concentrations)

· Peripheral venodilation→↓R/L atrial P

· Coronary artery dilation

· Peripheral arterial and arteriolar dilation→ ↓systemic resistance→↓myocardial oxygen demand→↑HR (baroreceptor response)

3. Uses

· Prevention/relief of myocardial ischemia & pain

· Prevention/relief of CHF symptoms & hemodynamic disturbance

· Rx of CN poisoning

· Relief of biliary/esophageal pain

4. Hypotension, headache, flushing, tachycardia, tolerance, withdrawal, methemoglobinemia

5. Provide nitrate-free interval 12-15 hours/daily

6. Sublingual or buccal spray
7. IV

8. t1/2=5hrs; predictable & consistent systemic availability

	1. Silent ischemia/stable chronic angina

· Fixed obstruction of vessel w/periodic bouts of platelet aggregation/spasm

2. Variant angina

· Coronary artery spasm

3. Acute coronary syndromes

· Non-ST segment elevation-associated MI, unstable angina

· Plaque expansion, platelet aggregation w/ or w/o coronary artery spasm

4. Acute MI

· Precipitating event – plaque rupture w/ stimulation of platelet aggregation & thrombosis

· Entry of LDL cholesterol→oxidation of LDL particle→ingestion by macrophages→ cytokines/proteases→break down fibrous cap of vessel arthrosclerotic plaque→rupture→thrombosis

	1. Effects→symptomatic control (no improvement in mortality)

· Improved coronary flow

· Dilate large coronary arteries

· Improved flow to normal and ischemic ares

· ↓MVO2
· ↓afterload

· ↓HR

· ↓inotropic state

2. Better

3. Equivalent efficacy; ↑efficacy used in combination (but greater toxicity)

4. Yes – protection against β-blocker ↑spasm

5. For pts who experience supra-ventricular tachycardia→block AV node→↓ventricular response→↓increase in MVO2
6. Side effects

· Aggravation of GERD – can be confused w/angina

· Urinary frequency/incontinence (detruser relaxation)

· Edema without weight gain

7. Least: dihydropyridines; most: verapamil/nifedipine

	1. Functions

· ↓HR

· ↓myocardial contractility

· ↓BP (esp. in hypertension)

· ↓myocardial oxygen demand (MVO2)

· ↓coronary artery dz mortality (stable angina, MI, hypertension)

2. Atenolol - ↑exercise tolerance, ↓angina frequency

3. No – Ca-blockers/nitrates are 1st line

4. ↓mortality from VF, cardiac rupture (except if evidence of pulmonary congestion) in first 6 hours after onset

5. 2 years

6. Desensitization and downregulation of β-R during chronic β-blocker use → continued beta blockade 2 days post d/c followed by supersensitivity to catecholamines

	ACE inhibitors

1. Name 4 effects of angiotensin II

2. Name 4 potential benefits of ACEIs post-MI

3. When should ACEIs be administered in acute MI?

4. What are risk factors for hypotension w/ ACEI use?
	Silent myocardial ischemia

1. Name 4 treatments

2. Which is most effective in ↓total silent events?

3. Which is more effective when combined w/ nitrates/Ca-blockers?

	Stable angina

1. Name 5 treatments

2. Which of these treatments is optional?
	Variant angina

1. Name 4 treatments

2. Which of these treatments may worsen symptoms

	1. Treatments

· β-blockers

· Aspirin

· Nitrate

· Ca-channel blocker

2. β-blockers

3. β-blockers
	1. Effects

· ↑protooncogene expression

· ↑production of growth factors

· ↑synthesis of extracellular matrix proteins

· ↑expression of PAI

2. Post MI benefits

· ↓Preload/afterload

· ↓LV remodeling→↓MVO2
· ↓smooth mm. proliferation→↓atherosclerosis

· ↓ATII inhibition of plasminogen activator

3. Administer >3 days, < 30days (not <24 hrs post onset)

4. Volume depletion, low EF, general anesthesia

	· Ca-channel blocker

· Nitrate

· Aspirin

· β-blocker (may worsen)


	· Aspirin

· β-blocker

· nitrate

· ACE inhibitor

· Ca-blocker (optional)

	Acute coronary syndromes

1. Name 4 treatments


	Acute MI

1. Name 4 treatments

2. Which of these should be administered early? Late?

	
	

	· Aspirin

· Thrombolytics

· Nitrate

· β-blocker (early)

· ACEI (late)
	· Aspirin/heparin+IIB/IIIA inhibitor

· Nitrate

· β-blocker

· Ca-channel blocker (optional)



	
	


