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Cardiovascular Medications

Cardiac Glycosides
Arrhythmia (separate file)

Antihypertensives and Vasodilators:

Diuretics

Angiotensin Converting Enzyme (ACE) inhibitors

Sympatholytics (Sympathetic Blockers)

Calcium Channel Blockers

Direct Vasodilators
Cholesterol Lowering Medications
Anticoagulants and Antithrombotics
Putting the cardiac drugs together: 



1.
CHF + hypertension: Diuretics, ACE inhib, Dig., NOT Verapamil, NOT (-blockers



2.
AngiNa+ + Hypertension: (-blockers, Nitroprusside



3.
Arrhythmia + hypertension: Quinidine, Lidocaine, (-blockers, diuretics.



4.
Asthma:  No (-blockers



5.
Arhythmia: Type of arrhythmia may determine the selection of drugs.

Cardiac Glycosides

	Drug
	Dose
	Action
	Indication
	Contraindication
	Adverse Effects
	Interactions

	Digoxin

Lanoxin
	.125-.5 mg po qd
	inhibits Na+/K+ ATPase( ( in-tracellular Na+  ( ( Ca2+ export by Na+/Ca2+ ex-changer ( ( Ca2+ inside ( ( con-tractile force
	CHF, atrial arrhythmia
	pregnancy (C), ventricular fibrill-ation/ tachycardia, IHSS, AV access-ory pathway, SSS; caution with any CV condition
	( intracellularK+: AV block, bradycardia, ventricular arrhyth-mia
	K+ metabolism: Diuretics, any-thing that affects aldosterone or tubule secretion; 

Quinidine (( levels, toxicity),

Verapamil (( levels, decreases toxicity), Amiadar-one (( levels)


Antihypertensives and Vasodilators:

Diuretics


Diuresis = ( in urine volume, Natriuresis = ( renal Na excretion ( ( urine volume


4 sites of action for Diuretics:

1. Proximal tubule (Acetazolamide = Diamox) - NOT 1st choice (not often used as a diuretic) Inhibits carbonic anhydrase  




( can cause alkalization of urine and metabolic acidosis (( H+ generation, ( H+/Na+ exchange)




USES: glaucoma, altitude sickness, ( CNS edema (via dec. pH)

2. Loop of Henle Ascending Limb (Thick) - (Furosemide = Lasix - Most efficacy at this site of action):  Inhibits NaCl 


reabsorption in the thick ascending limb of the Loop of Henle.  Can produce a diuresis that is 25% of filtered load.  Can ( 


excretion of Ca2+, Mg2+


· 1Na/1K/2Cl co-transporter is blocked.  Inhibits the removal of Na from the lumen ( ( osmolality in the urine and ( dilution and osmotic gradient in the medulla is (.

· Prevents the normal ( in GFR due to ( tubular flow.

· ( PGE2 by inhibition of PG dehydrogenase ( ( renal vasodilation and  ( blood flow ( ( GFR




Adverse effects of Loop diuretics: Any diuretic upstream of  collecting tubule will lead to compensatory K loss as Na/K 




exchange will be inhibited by ( Na at the collecting tubule (exchanges K+ in the tubule for Na+ outside, more Na+  inside 




inhibits the exchange ( more K+ left inside tubule for excretion.).

3. Distal Tubule Diuretics:  Thiazide (Hydrochlorothiazide, moderate efficacy at this site):  mild diuretic that inhibits NaCl 



cotransport (reabsorption) in the distal convoluted tubule and ( Ca++ reabsorption. Initial effects are due to ( Na+ 



volume, long term Na+ balance returns but TPR is (.



4. 
Collecting duct diuretics: K+ SPARING (Spironolactone, not much efficacy): Aldosterone antagonist that can ( Na+ resorption in collecting tubules, K+ sparing since it interferes with K+ excretion actions of Aldosterone. Also ( urinary Calcium. Relatively weak diuretics - used most often to counter the effects of Thiazide or Loop diuretics on K+.



Other diuretics:  Xanthines (Caffeine, Theophyllin (Bronchodilator)): Can ( Na+ reabsorption from the tubules excretion of 



fluid.  Alcohol:  Inhibits ADH (temporary loss of  fluid).

	Drug
	Dose
	Action
	Indication
	Contraindication
	Adverse Effects
	Interactions

	Furosemide

Lasix
	
	loop diuretic
	hypertension, pulmonary edema due to left ventricular failure

Causes the greatest fluid loss of the diuretics.


	anuria
	K+ loss: metab. acidosis,arrythmia, may ( uric acid secretion, possible ototoxicity (lower others in this class), ( calcium reabsorption
	digitalis (hypo-kalemia can ( digoxin induced arrythmia), amino-glycoside ABT (ototoxicity),poten-tiates other anti-hypertensives

digitalis, NSAIDS

	Hydrochloro-thiazide
	
	distal tubule diuretic
	hypertension, CHF, chronic renal failure
	
	hypokalemic metab. acidosis, arrythmia, can ( LDL level, generalized weakness and fatigue 

	

	Spirono-lactone

Aldactone
	
	collecting duct diuretic
	hypertension combined with thiazide, 2( aldo- teronism due to CHF/nephrotic disease, edema
	anuria, hyperkalemia, acute renal insufficiency
	Hyperkalemia: can cause arrythmia, impotence, breast tenderness
	


Angiotensin Converting Enzyme (ACE) inhibitors (the “-pril” drugs)

Kidneys ( renin ( angiotensin 1 ( Angiotensin 2 (active) ( ( aldosterone ( water resorbtion and sodium retention

20% of hypertensive patients have ( renin levels and the 80% that do not may still benefit from ( blood volume.

	Drug
	Dose
	Action
	Indication
	Contraindication
	Adverse Effects
	Interactions

	Captopril 

Capoten
	
	Inhibition of ACE (coversion of angiotensin 1 to 2) (  ( sodium retention although balance is slowly restored ( ( blood vol
	hypertension, congestive heart failue, left ventric-ular dysfunction, diabetic nephropathy
	angioedema, auto-immune disease, bone marrow suppression, DM, caution with impaired liver or renal function
	Taste disturb-ances, rash, cough due to inhibition of kinase 3 ( ( bradykinin ( lung irritation
	alcohol, NSAIDS, diuretics (esp. K+ sparing),Cratae-gus spp., (PDE inhibitor ( ( CO; ACE inhibitor also)

	Enalopril

Vasotec
	
	
	
	
	
	

	Lisinopril

Prinivil
	
	
	
	
	
	


Sympatholytics (Sympathetic Blockers), 4 categories

1. (-blockers (Propranolol (1 & (2 , atenolol (1 specific) 

· (1 block ( ( cardiac contractility (( CO ( ( BP (temporary), CO returns to  normal (w/in 2 weeks).  

· Inhibits the (1 stimulation of renin prod. ( ( BP (long term effect, no rec. upregulation)




( HR and force of contraction ( ( myocardial O2 demands.  Can block reflex tachycardia - but many side effects.



2.    
(-1 specific antagonists (Prazosin):  blocks ( receptors ( smooth mm relaxation ( ( arterial pressure in both arteries 


and veins ( ( TPR ( reflex ( HR



3. 
(-2 agonists (Clonidine, alpha-methyldopa (Aldomet):  Lipid soluble, crosses blood/brain barrier( centrally acting

· ( catecholamine release in CNS ( ( CNS sympathetic outflow ( centrally mediated BP (
· ( TPR and ( renal resistance but maintains renal perfusion


4.     Reserpine (Rauwolfia serpentina alkaloid):  Blocks adrenergic vesicle loading ( catecholamine, 5-HT depletion in 



peripheral nerves and CNS, but less in adrenal medulla.  Because tissue amines are stored slowly, a small daily dose 



can have effects on BP. 

	Drug
	Dose
	Action
	Indication
	Contraindication
	Adverse Effects
	Interactions

	Propanolol


	
	(1 and (2 blocker
	hypertension, angina


	asthma, sinus bradycardia, 2nd/3rd degree AV block, CHF
	CHF, broncho-spasm, abrupt discontinuation

Propanolol: may ( LDL, arrhythmias, sedation,depress-ion,  associated with lupus development 
	catecholamine de-pleting drugs, additive with other antihypertensives

	Atenolol
	
	(1  blocker
	
	2nd/3rd degree AV block, sinus bradycardia, cardiac insufficiency
	
	

	Prazosin

Minipress
	
	(1 blocker
	hypertension
	caution with impaired liver or renal function
	postural hypo-tension on 1st dose 
	NOT used alone (usually combined w/ (-blockers and diuretics) 

	Clonidine

Catapress
	
	(2 agonist
	
	caution with CAD, CV disease, impaired liver or renal function
	Abrupt with-drawal ( rebound HTN
	TCA’s, CNS de-pressants, 

	Reserpine
	
	catacholamine depletion
	hypertension
	clinical 

depression.
	High doses: sed-ation, depression, mild diarrhea, GI cramps, extra-pyramidal move-ments, peptic ulcers


	MAO-I: severe 

hypertension, 

diuretics, adren-

ergic blockers 

(may( BP), 

L-DOPA  ( ( 

extrapyramidal 

movements. 


Calcium Channel Blockers: used for Hypertension, Arrythmias, Angina and Congestive Heart Failure.
( Ca++ influx into smooth muscle cells by targeting specific Ca2+ channels w/ L receptors, some effect on SA or AV node ( slows AV node conduction (( HR and CO (over reflex)  can inhibit or ( arrythmias.  

III. 
Calcium Channel blockers - Verapamil; Nifedipine
Verapamil (alkaloid from opium poppy) and Nifedipine (prototype of the dihydropyridine) - ( cardiac effects.

-both orally active, high 1st pass effect


A.
Mech. of action:  blockade of the L-type calcium channel
1. Verapamil block is voltage dependent (better block on depolarized cells such as a damaged cell):  results in ( calcium current in smooth muscle (long lasting relaxation) and ( contractility in cardiac muscle.

a.
Verapamil:  ( SA and AV node conduction ( ( HR

B.
Toxicity: cardiac depression, cardiac arrest, CHF (rare)

A. Contraindications:  

1. Verapamil Not for pts w/ CHF and not w/ (-blockers (digitalis)( AV block

2. Nifedipine can cause reflex tachycardia.

	Drug
	Dose
	Action
	Indication
	Contraindication
	Adverse Effects
	Interactions

	Verapamil
	IV (80-120 mg po tid-qid for other uses)
	calcium channel blocker
	atrial fibrillation, supraventricular arrhythmia
	liver dysfunction, 2nd/3rd degree AV block, SSS, flush-ing edema, hypo-tension,

verapamil: severe liver dysfunction, accessory bypass tract
	Older Ca2+ block-ers may ( MI risk by 60%, ( long-term mortality; CHF, AV block, constipation, gynecomastia
	(-blockers (brady-cardia), digit-alis, antihypertens-ives, other anti-arrhythmics

Diltiazem:  anesthetics, cimetidine

	Diltiazem

Cardiazem
	IV (other use: 30-90 mg po qid)
	
	atrial fibrillation, angina, hypertension
	
	uncommon:  arrhythmia, CHF
	

	Nifedipine 

Procardia
	10-20 mg po tid
	
	angina (has less effect on the heart)
	heart failure
	CHF, MI, pulmonary edema
	digitalis, cimetidine


Direct Vasodilators

	Drug
	Dose
	Action
	Indication
	Contraindication
	Adverse Effects
	Interactions

	Minoxidil,

Hydralizine
	
	Activate guanylate cyclase(( cGMP ( (+)cGMP-dep. kinase ( ( Ca2+ release from ER, dephosphorylation of myosin light chain ( arteriolar smooth muscle dilation
	severe HTN
	pheochromo-cytoma, pericardial effusion, caution w/ impaired renal function
	Hypertrichosis 
	combine w/ (-

blocker to avoid 

reflex tachcardia



	Nitroprusside
	IV
	NO activates guanylate cyclase(see above ( dilates arterial and venous vessels: Dilates veins & small arterioles first (( venous pooling, ( preload, ( arterial pressure 
	hypertensive emergencies
	poor cerebral, cor-onary perfusion
	Cyanide accumulation
	alcohol

	Amyl nitrate
	inhalation
	
	angina
	cerebral hemorrhage
	HA, dizziness, flushing, syncope
	

	Nitroglycerin
	.3-.5 mg sl qd/q 5 min (acute)
	
	angina, 

IV:  hyper-tension, CHF
	IV:  increased ICP, constrictive pericarditis
	hypotension, HA
	antihypertensives, opioids, heparin, other vasodilators

	Papaverine
	IV
	
	vascular spasm
	
	
	



A. Nitrates (Nitroglycerin, Isosorbide Dinitrate - chewable)



1.  
Bioavailability: Nitrate reductase in liver rapidly removes nitrate and deactivates.




Sublingual avoids 1st pass effects. Only 20% of chewable is bioavailable.  




a.
t 1/2 (Nitroglycerine, sublingual) = 2-8 minutes; Onset of action is within 5 minutes.




b.
Persistent Angina for more than 2 rounds (every 5 minutes) of Nitroglycerine ( aspirin and Emergency Room (assuming the Nitro is new, NOT exposed to sun)

1. Mech. of action: Nitrates ( ( nitrites ( ( nitric oxide ( EDRF).   So Nitrates can be converted to NO w/out Endothelial cells. EDRF is made from L-Arginine in endothelial cells.  Shorter travel time from endothelium to smooth mm in small vessels so they dilate first.




a.
Endothelial cells ( EDRF due to stim. by ACh, Histamine, Vasopressin, and by ADP and Serotonin released from platelets.

b. NO ( activates Guanylate cyclase ( ( cGMP (  (+)cGMP-dep. kinase ( ( Calcium release from the ER, dephosphorylation of myosin light chain ( relaxation.

2. Effects of Nitroglycerin:


a. Relaxes all smooth muscle (effect. for variant angina): Dilates veins first (What does this do?) &




small arterioles first (( venous pooling, ( preload, ( arterial pressure (higher doses))





i.
Leads to ( myocardial demands (stable angina ( ( BF around occlusion).




ii.
( platelet aggregation ( Unstable angina)
b. Many potent vasodilators (Prazosin) are NOT effective in Angina: Coronary steal 


                    phenomenon: ( resistance in large Coronary arterioles ( (  flow in normal 





vessel  and ( flow in obstructed/ smaller vessel. Normal vessel “steals” the flow ( Angina gets 





worse as with prazosin, manoxadil (direct vasodilators make angina worse)



3.
Tolerance to Nitroglycerine: Induces complete tolerance after 2-3 continuous hrs (prolonged use).  What is tolerance? 
May be due to depletion of reduced sulfhydryls req. for NO conversion.




a.
Nitrate withdrawal: Dynamite manufacture (TNT = TriNitroToluene) - Workers exposed to high doses can get spontaneous angina on the weekends - and side effects on Mondays: Headache, dizziness and hypotension.

Cholesterol Lowering Medications

	Drug
	Dose
	Action
	Indication
	Contraindication
	Adverse Effects
	Interactions

	Lovastatin

Mevacor


	
	Inhibition of HMG-CoA reductase prevents conversion of HMG CoA to mevalonate, the rate limiting step in cholesterol biosynthesis.  Inhibition primarily occurs in the liver resulting in LDL receptor upregulation and increased LDL catabolism leading to a reduction in LDL, VLDL , triglycerides (mild effect) and a slight in increase in HDL levels.
	hyperlipidemia
	hepatic disease, alcoholism, predisposition to rhabdomyolysis: acute infection, trauma, surgery
	acute pancreatitis, myalgia, myositis, rhabdomyolysis
	niacin (( risk rhabdomyolysis), cyclosporine, digoxin, oral contraceptives

	Simavastatin

Zocor


	
	
	
	
	
	

	Atorvostatin 

Lipitor


	
	
	
	
	
	

	Cholestyr-amine

Questran
	4 g po ic qd/bid
	binds intestinal bile acids
	hypercholesterol-emia
	biliary obstruction
	fecal impaction, vitamin K depletion
	anticoagulants, digitalsis, thyroid hormone,thiazides, pen-G, propanolol, tetracyclines, vancomycin


Anticoagulants and Antithrombotics

	Drug
	Dose
	Action
	Indication
	Contraindication
	Adverse Effects
	Interactions

	Warfarin

Coumadin
	
	Inhibits vit. K dep-endent coagul-ation factors (2, 5, 7, 9, 10)
	thrombosis prevention
	abortion, aneur-ysm, bleeding disorder, surgery, polyarthritis
	hemorrhagic dis-orders, 
	too many to list

	Asprin
	81 mg qd
	inhibits thrombox-ane formation
	
	bleeding disorder
	
	


