	Drug for Partial Seizures and Generalized Tonic-Clonic Seizures

	Drug
	MOA
	Indications
	Precautions
	ADRs
	DDI
	Monitor

	Carbamazepine (Tegretol) (PO) (D) **(1st line)**
	Blocks voltage sensitive Na channels in neurons

Decreases abnormal discharges
	Preferred drug in pregnant pts

· Partial and tonic-clonic 
· Trigeminal neuralgia

· Bipolar disorder

DON’T USE IN ABSENCE
	· Cardiac and hepatic disease

· Blood cell abnormalities

· ( MOA inhibitors 14days before therapy
	Diplopia, drowsiness, blood dycrasias, hepatitis, rash, SJS, SIADH
	p450 enzyme inducer: ( metabolism of other drugs

Caution w/phenytoin, warfarin, thyroid, and OC drugs
	CBC, platelets, LFT, BUN/Cr, Carbamazepine

	Phenytoin (Dilantin) (PO) (D) 
**(1st line)**
	Blocks Na
	· Partial and tonic- clonic
· status epilepticus
DON’T USE IN ABSENCE
	Hepatic disease
CI IN PREGNANCY- reduces folate levels
	Nystagmus, gingival hyperplasia, hirsutism, liver toxicity, rash, SJS
	· p450 enzyme inducer
· highly protein bound (displace other drugs and ( effects)
	CBC, LFT, phenytoin level
Dose dependent kinetics

	Valproate (PO) (D)  **(1st line)**
· Valproic acid (Depakene) (PO) 

· Valproate Na (Depacon INJ and Depakene syrup)

· Divalproex Na (Depakote ER)
	Broad spectrum
Inhibits voltage sensitive Na channels and t-type Ca channels

( GABA synthesis

( GABA degradation

( glutamate synthesis
	· Partial and ALL generalized (tonic clonic, absence)
· Bipolar disorder

· migraine
	Hepatic disease
CI IN PREGNANCY
	Hair loss, hepatic damage, pancreatitis, weight gain
	p450 enzyme inhibitor
	CBC w/ platelet, LFT, valproate levels

	Phenobarbital (PO, IV) (D) 
**(2nd line)**

 (controlled substance CIV)
	 Short acting barbiturate, enhances GABA-mediated chloride influx that causes membrane hyperpolarization
	· Partial and generalized

· status epilepticus
· Barbiturate (sedative, hypnotic)
	· Renal/hepatic impairment
· Tolerance and dependence
	CNS depression, paradoxical (sudden) excitement and hyperactivity
	Enzyme inducer
	CBC, LFTs, mental status, Phenobarbital levels

	Primidone (Mysoline)
 (PO) (D)
 **(2nd line)**
	Metabolized to Phenobarbital
Actions like phenytoin
	
	
	Same as Phenobarbital 
	
	


	Adjunct drugs for partial seizures

	Drug
	MOA
	Indications
	Precautions
	ADRs
	DDI
	Monitor

	Clorazepate (tranxene) (PO) (D) (CIV)
	
	add on treatment with 1st line drugs
	
	
	
	

	Felbamate (Felbatol) (PO) (C)
	Unclear, may inhibit glutamate neurotransmission
	· Monotherapy (after other drugs failed)
· Partial seizures

· Seizures assoc. w/ lennox-gastaut syndrome non FDA
	· Aplastic anemia
· Hepatic failure
	Hepatotoxicity
	p450 inhibitor/ inducer
	CBC, LFT

	Gabapentin (Neurontin)
 (PO) (C)
	Unclear, may increase GABA release
	· Adjunct for partial seizures 
· Post-herpetic neuralgia

· Bipolar disorder and chronic pain non FDA
	
	· CNS depression 
· weight gain
	Not significant
	

	Lamotrigine (Lamictal)
 (PO) (C)
	Inhibit glutamate release and inhibits voltage sensitive Na channels
	· Monotherapy for partial  and tonic-clonic

· Seizures assoc. w/ lennox-gastaut syndrome non FDA
	· Renal, hepatic, and cardiac disease
· Rash

· Oral clefts in pregnancy
	· CNS effects
· If rash, ( meds
	Not significant
	Drug level

	Topiramate (Topamax) 
(PO) (C)
· Tophat (for headaches)
	Block Na channels in neurons, enhance GABA activity and blocking glutamate activity
	· Adjunctive treatment of partial and tonic clonic in pts 2-16
· Seizures assoc. w/ lennox-gastaut syndrome over 2yrs

· Migraine and cluster h/a

· Bipolar, infantile spasms, neuropathic pain- non-FDA
	
	CNS effect
	CYP2C19 inhibitor
CYPA4 inducer
	

	Levetiracetam(Keppra) 
(PO) (C)
	Unknown
	Adjunctive treatment of partial seizures
	Causes psychosis
	CNS effects, behavioral/psychotic
	Not significant
	

	Zonisamide (Zonegran) 
(PO) (C)
	Unclear, may inhibit Na and Ca influx, does not affect GABA activity
	Adjunctive treatment of partial in pts over 16
	· Severe sulfonamide like reaction like SJS
· DON’T USE IN SULFA ALLERGIC PATIENTS
	CNS effects
	CYP3A4 inducer
	Renal function

	Tiagabine (Gabitril) (PO)
	Enhances GABA activity
	Adjunct for partial in pts over 12
	Nonconvulsive status epilepticus
	· CNS effects
· Stupor

· muscle weakness
	CYP3A4 substrate
	

	Oxcarbazepine (Trileptal) 
(PO) (C)
	Inhibits Na influx in neurons
	Monotherapy in partial seizures in adults and 4-16yrs
	· Hyponatremia
· ( effectiveness of oral contraceptives
	· CNS effects

· Diplopia

· Nystagmus

· GI
	CYP2C19 inhibitor
CYP3A4 inducer
	Electrolytes

	Pregabalin (Lyrica)
	· Reduces excitatory transmitters
· Analgesic, anticonvusant and anxiolytic effects
	· Adjunct for partial 
· Neuropathic pain assoc. w/diabetic neuropathy and postherpetic neuralgia
	Ophthalmologic effects
	· CNS effects 

· headache

· weight gain
	
	


	Drugs for Generalized Absence, Myoclonic or Atonic Seizures

	Drug
	MOA
	Indication
	ADRs
	DDI

	Ethosuximide (Zarontin)
 (PO) (D)
	Inhibit T-type Ca channels in thalamic neurons
	DOC for ABSENCE IN CHILDREN
	CNS effects

GI distress
	Valproate inhibits

No other significant rxn

	Clonazepam (Klonopin) and other benzodiazepines
	Augments GABA
	GOOD CHOICE FOR ABSENCE IN ADULTS
	
	

	Valprate and Lamotrigine
	Valproate is used as 1st line

Lamotrigine is used as adjunct, comes in syrup
	Other drugs for ADULT absence seizures
	
	


	Drugs for Status Epilepticus

	Drug
	Facts

	Benzodiazepines

· Lorazepam (Ativan) (IV/IM) (PO) 
· **preferred drug**

· Diazepam (Valium) (IV) (PO) (PR)
	Quick onset

Shorter acting
Less hangover effect

	Phenytoin (Dilantin) (IV)
	Insoluble in most diluents, stability issues, specific administration guidelines
Loading dose, maintenance dose

	Fosphenytoin (Cerebyx) (IV)
	Prodrug of phenytoin
Better solubility

Expensive

	*****AVOID abrupt withdrawal of any anticonvulsant medication b/c seizures may precipitate,

except in cases of a significant ADR, then drug must be stopped****


	Mechanisms and Classifications of Antiarrhythmic drugs (Vaughan-Williams)

	Class
	MOA

	Type I/Class I
	· Largest group “Na channel blockers”

· Bind to Na channels when they are open and inactivated, dissociate from the channel during the resting state

· More pronounced effect on cardiac tissue that is rapidly firing

	
	Subdivided based on affinity for open state or inactivated state and on rate of dissociation from the Na channels:

	
	Type 1A
	Greater affinity for open state with slow recovery

	
	Type 1B
	Greater affinity for inactivated state and slow recovery

More pronounced effect on ischemic tissue

	
	Type 1C
	Greater affinity for open state and very slow recovery

Greater effect on ventricular conduction

	Type II/Class II
	Beta adrenergic receptor blockers

	Type III/Class III
	Potassium channel blockers or other drugs which prolong action potential duration

	Type IV/Class IV
	Calcium Channel Blockers

	Type V/Class V
	miscellaneous


	Antiarrhythmic Drugs

	Type
	MOA
	Drugs
	Notes
	Indications
	ADRs
	DDI

	1A
	· Block Na and K channel

· Suppress abnormal automaticity 

· All have some antimuscarinic (atropine-like) activity 

· may inhibit PNS effects on SA node AV node
	Quinidine 
(Quinidex, Quinaglute)
 (C) (PO) (INJ)
	Avail as gluconate or sulfate salt

267mg quinidine gluconate = 200mg of quinidine sulfate
	· AF, PSVT, VT, WPW

· supraventricular and ventricular arrhythmias


	Hypotension, GI, thrombocytopenia, cinchinism (ASA toxicity: tinnitus, blurred vision, dizziness), torsades
	CYP450 substrate and inhibitor

	
	
	Procainamide (Procan, Pronestyl) (C) (PO) (INJ)
	Amide derivative of local anesthetic procaine

Absorbed from gut and converted to active metabolite N-acetylprocainamide (NAPA) can exert type 3 anti arrhythmic activity
	· AF, VT, WPW

· Supraventricular and ventricular arrhythmias
	More CNS effect, less on Heart

Hypotension, GI, hematologic, anticholinergic, lupus-like syndrome
	

	
	
	Disopyramide (Norpace) (C) (PO)
	
	· AF
· Ventricular arrhythmias
	Hypotension, anticholinergic
	CYP3A4

	1B
	· Electrophysiological properties make them suitable for ventricular arrhythmias

· Strong affinity for Na channels in depolarized ischemic tissue

· lack of effect on normal cardiac tissue
	Lidocaine (Xylocaine) (B) (INJ) (Top)
	· Also a local anesthetic
· Extensive first pass hepatic inactivation w/ PO- must give IV
	· VT
· Other acute ventricular arrhythmias
	CVS, CNS (seizures, psychosis)
	

	
	
	Mexilitine (Mexitil) (C) (PO)
	Don’t undergo first pass effect- used PO
	· VT

· Long-term basis for suppression of ventricular arrhythmias
	GI, CNS
	

	
	
	Tocainide (Tonocard) (C) (PO)
	
	
	GI, CNS, agranulocytosis
	

	1C
	block Na channels and rate of rise of action potential during phase 0 to a greater extent than other class I drugs (Slows conduction velocity throughout the heart and especially in the His-Purkinje system.
	Flecainide (Tambocor) C (PO) 


	
	· VT

· supraventricular arrhythmias 
· life-threatening ventricular arrhythmias


	CHF, GI, CNS (blurred vision)
	· CYP450 substrate 

· CYP1A2 inhibitor



	
	
	Propafenone (Rythmol)C (PO)


	· fewer effects on the QT interval
· some beta-blocking activity 


	VT
	Like flecanide plus hematological 
	· CYP450 substrate 

· CYP1A2 inhibitor

· 2D6 inhibitor



	Other Type 1
	
	Moricizine (Ethmozine) B (PO)


	phenothiazine analog
Similar MOA to Flecainide

	· life-threatening ventricular arrhythmias
· Long term use assoc. w/ increased mortality rate in pts w/a hx of MI.
	
	

	Type 2
	· inhibit SNS activation of cardiac automaticity and conduction

· Slows the heart rate

· decreases AV conduction velocity

· increases AV node refractory period

	Esmolol (Brevibloc) C (IV).  


	Rapidly metabolized 

Has a short half-life.  


	· VT, SVT 

· MI in metoprolol

· supraventricular arrhythmias  
· reduce ventricular ectopic depolarizations 


	
	CHF, CNS, bronchospasm, bradycardia

	
	
	Metoprolol (Lopressor) and Propranolol (Inderal) C (PO) (INJ)
	· given IV in the early phase of MI followed by PO.  

· Protects heart against damage from ischemia and free radicals that may be formed during reperfusion of coronary arteries when fibrinolytics are used

	
	sudden death in patients with MI.
	CHF, bradycardia

	
	
	Acebutolol (Sectral) B/D in 2nd and 3rd Trimesters (PO)


	
	ventricular arrhythmias
	
	

	Type 3
	block K channels and prolong the ventricular action potential depolarization and refractory period
ALL MAY CAUSE TORSADES 

	Amiodarone (Cordarone) (D) (PO) (IV)
	· Organic iodine compound similar to thyroid hormones
· very long half-life 

· needs loading dose

· blocks Na, Ca channels and beta-adrenergic receptors
· ↓Ca+ (↑QT  

· decreases SA node automaticity

· decreases AV node conduction velocity

· prolongs AV node and ventricular refractory periods.  
· ↑Ca+ (↓QT (Digitalis) 


	VT, SVT


	GI, CVS, CMS (visual), thyroid, pulmonary fibrosis
	· CYP450 substrate and inhibitor of almost all isoenzymes

· Some increase levels of other important drugs like digoxin, phenytoin, and warfarin.  

	
	
	Ibutilide (Corvert) (C) (IV)
	promotes the influx of Na through slow inward Na channels which counteracts the outward K current thereby prolonging repolarization.  


	AF
	torsades
	

	
	
	Sotalol (Betapace) (B) (PO)
	non-selective beta-blocker w/ ability to block K currents during ventricular action potential.  


	AF, VT
	Torsades, hypotension, bradycardia, brochospasm
	

	
	
	Dofetilide (Tikosyn) C (PO)
	block K channels and prolong the ventricular action potential depolarization and refractory period.  
	AF
	Torsades, CNS
	

	
	
	Bretylium C (IV)


	prolongs ventricular action potential in normal tissue more than ischemic tissue
	VF, VT
	GI,  orthostatic hypotension, CNS
	

	Type 4

Ca channel blockers (non-DHP)
	decrease AV node conduction velocity and increase AV node refractory period (blocks calcium from entering slow channels during depolarization)

	Diltiazem
	
	AF, PSVT
	Hypotension, bradycardia, GI
	

	
	
	Verapamil
	
	AF, PSVT
	Hypotension, bradycardia, cosntipation
	

	Type 5
	
	Adenosine (Adenocard) C (IV) 1st line ACLS – ULTRA short acting 
	activates specific G protein-coupled adenosine receptors resulting in hyperpolarization and slowing of AV node conduction velocity 
	SVT, PSVT (DOC*)
	Flushing, CNS, bradycardia
	

	
	
	Digoxin (Lanoxin) C (PO) (IV
	↑ vagal tone, slows AV node conduction velocity, and ↑ AV node refractory period.  

Positive inotrope 

negative chronotrope and dronotrope

	AF, PSVT
	GI, CNS, arrhythmia (DIG toxicity)
	

	
	
	Magnesium sulfate B (IV)
	slows the rate of SA node impulse formation and prolongs conduction time  


	VT, VF, torsades (DOC*)
	GI (diarrhea), hypotension, CNS, flushing
	

	Warfarin is used in arrhythmias (particularly AF) to reduce the risk of thromboembolism.

Target INR is 2.5-3.5.


	Pathophysiology of Heart Failure

	Reduction in stroke volume and cardiac output
	By Measurement of: ventricular end-diastolic pressure (pre load)

	
	Caused by: diastolic (inability to fill ventricles) or systolic (inability to properly empty) dysfunction

	Left sided heart failure

*more common*

Most drugs aimed HERE
	1st 
Left ventricle doesn’t pump enough blood out
	2nd 
(pulmonary pressure
	3rd 
Fluid forced into lung
	4th 
Congestion and edema
	5th 
Reduction in O2 and CO2 between alveoli and capillaries
	6th 
hypoxemia
	7th 
	Tissue hypoxia and organ dysfunction

	
	
	
	
	
	
	
	
	dyspnea

	Right-sided failure

Can lead to Left sided heart failure
	Congestion in peripheral veins
	Hepatojugular reflux- increase JVD

	
	
	Ankle and sacral edema

	Compensatory neurohormonal responses- triggered when there’s reduction in Cardiac Output

*Beta Blockers are aimed at trying to reverse this*

**Compensatory Mechanisms will exacerbate and worsen existing heart failure***
	1st 

Reduction in tissue perfusion
	2nd 

Activation of SNS and RAA system
	3rd 

Vasoconstriction (Na and H2O retention
	4th 
	(plasma folume venous pressure

	
	
	
	
	
	(cardiac output (congestion


	Diuretics

	MOA: reduce plasma volume and edema ( relieve symptoms of circulatory congestion

	Thiazide diuretics (HCTZ)
	Milder cases

	Loop diuretics

*preferred because of more potent effect*

First Line

**most effective for reducing symptoms associated with CHF exacerbations (Fluid overload, edema)
	· Potent natriuretic activity

· Carefully titrate to avoid  dieresis, dehydration, and electrolyte imbalances

· Furosemide (Lasix)

· Torsemide (Demadex)

· Bumetanide (Bumex)

	Aldosterone antagonists (Spironolactone)
	· For pts w/symptoms at rest despite other meds

· Use low dose

· Monitor potassium

· Eplerenon (Inspira): Less side effects

	Side Effects: hypokalemia, hypomagnesaemia, hypocalcemia (loops), tachycardia (increases risk of digtoxicity)

Ions that maintain cardiac function: Ca (for contractility) and K (for relaxation)


	Vasodilators

	
	MOA
	Facts

	ACE inhibitors 

(end in “pril)
*primary drug*
	· Counteracts activation of the RAAS

· Results in venous and arterial dilation

· Increases cardiac output

· Reduces: 

1. formation of angiotensin II

2. plasma volume

3. venous pressure and edema

4. arterial pressure

5. cardiac afterload and preload
	Reduces mortality
Side Effects: nonproductive cough, hyperkalemia, decrease renal function, angioedema

	Isosorbide (Isordil, Ismo, Imdur)
	· Relaxes venous smooth muscle more than arterial
· Reduces: 

1. preload

2. venous volume and pressure 

3. pulmonary congestion
	Combined with hydralazine (arterial vasodilator) in pts who can’t tolerate ACE inhibitors

	Hydralazine
	Relaxes arterial smooth muscle

Increases cardiac output

Reduces: 

1. afterload
	

	hydralzion e/isosorbide combo (BIDIL) e/isosorbide combo (BIDIL)
	Treats heart failure in African Americans
	First drug to treat a specific ethnic group

	Angiotensin receptor blockers

 (end in “sartan”)
	
	For pts who cant tolerate ACE inhibitors


	Beta Blockers

	MOA: reduce excessive sympathetic stimulation of the heart and circulation

They counteract Compensatory Mechanisms

SNS stimulation causes:

1. Tachycardia

2. ( O2 demand

3. ( stimulation of RAAS

Beta blockers counteracts all these effects

**should NOT be used in later stages b/c they will reduce contractility

	ADRs: bradycardia, dizziness, hypotension

	Cardioselective Agents Preferred
	· Metoprolol

· Bisoprolol

	Carvedilol (Coreg)
	· *Preferred drug for CHF (mild to moderate)

· Combo alpha1 and beta1 blocker

· Vasodilative

· Antioxidant properties

	Positive Inotropes

	Digitalis glycosides (Digoxin- Lanoxin) (PO,IV) (C)

*especially useful in later stages of heart failure*

	MOA
	· Positive inotrope increases force of Contraction by: 
1. (intracellular Na 

2. ( Ca entry 

3. ( contraction 

4. ( SV and CO 
	· Negative chronotrope: 

· ( HR 

· Used for arrythmias

	· Negative dromotrope: 

· ( conduction velocity



	
	· Direct effect on cardiac electrophysiology 

· after depolarization may occur due to excessive Ca influx leading to tachycardia, after higher doses 


	· On ECG: 

1. shortens action potential duration 

2. (PR interval  

( QT interval

	Indications
	CHF, Atrial fibrillation, atrial flutter, supraventricaular tachycardia, and cardiogenic shock

Not for ventricular arrhythmias

	ADRs
	· Anorexia, N/V

· Arrhythmias and AV block

· Headaches, mental and visual disturbances

· Sieuzres

	DDI
	CYP3A4 substrate

Caution: diuretics
	Increases Effects:

Beta blockers

Amiodarone

Cyclosporine
	Decreases Effects:

Antacids

cholestyramine


	Reduces Clearance/Increases Levels:

Diltiazem

Quinidine

Verapamil

	Dosing
	· Need to give loading or digilitalizing dose to get pt to steady state levels

· IV doses 20-25% less than PO

· Reduce dose 50% in pts with CrCl under 50

· PO maintenance dose in adults is 0.125-.25mgday

	Antidote
	Digibind are antibodies that bind with digoxin and excreted renally – used in severe toxicity

	Other
	· Derived from leaves of digitalis (foxglove) plants and sin secretions of vertain toads
· Long half life

· Renal elimination 

· Low therapeutic index


	Positive inotropes

	Class
	Drug
	MOA
	Indications
	ADRs

	Adrenergic Receptor Agonists
	Dobutamine and Dopamine (IV infusion)
	Selective beta agonists: 
· selectively stimulate cardiac contractility

Dobutamine: 
· mild vasodilative effect

· Dompamine dilates renal vessels
	Short term management of acute heart failure
	

	Phosphodiesterase Inhibitors
	Amrinone and Milrinone (IV)
	· Inhibit type III PDE

· Increase cAMP concentration in cardiac tissue and vascular smooth muscles

· Increase cardiac contractility and relaxes vascular smooth muscle
	· Short term management of acute heart failure

· Acute exacerbations of chronic heart failure in pts who don’t respond to other meds
	Long term use may cause thrombocytopenia and ventricular arrhythmias

	Nesiritide (Natecor (IV) (C)
	
	· Vasodilator

· B-type human natriuretic peptide
· Binds to guanylate cyclase receptor on vascular smooth muscle

· Increase cyclic 

· Smooth muscle relaxation
	Acutely decompensated congestive heart failure in patients with dyspnea at rest or with minimal activity
	CI in cardiogenic shock or hypotension
SEs: hypotenision, increase Cr, h/a, dizziness, N/V/D

Dosing: specific dosing and administration guidelines 


	Investigational Treatments

	Vasopeptide inhibitors
	It blocks ace and petoendidase which leads to the endogenous activity of vasodilators

	Cytokine antagonists
	Omapatrilat- increase cytokine and tumonecrosis factor can exert a toxic effect

they improve ejection fraction

	Endothelin antagonists
	Potent endogenous vasoconstrictor which is has potential effects on heart and blood vessels


	Overall Management of Heart Failure

	B          A          D         D

	Beta blocker      Ace inhibitor       Digoxin        Diuretic


	Pathogenesis of Migraine Headaches (Vascular HA)

	Neurvascular dysfunction: Imbalance of excitatory and inhibitory neurotransmitter activity in CNS
**Serotonin is the primary neurotransmitter involved in the pathogenesis**

	Triggers
	Hormones
	Stress
	Food
	Drugs
	Sensorial

	
	more common in younger women

causes imbalance in neurotransmitters:

· estrogen replacement therapy

· menstruation

· oral contraceptive

· ovulation
	changing job, deaths, holiday, wedding planning

Lack of Sleep
	Alcohol (red Wine)

Aspartame

Coffee

Cheese

Nuts

Chocolate

MSG

Nitrites/ nitrates- hot dogs

Pickled meats


	Danazol (Danocraine): 
· anti-gonadotropic

· endometriosis

· fibrocystic breast dz

· hereditary angioedema
Oral contraceptives

H2 blockers: ADRs HA precipitates 


	Bright or flickering lights

Odors




	Phases of Migraine Attack

	First phase

This is where you can use antiplatelet drugs or serotonin antagonist
	· Characterized by cerebral vasoconstriction and ischemia.

· Release of 5-HT (serotonin) from CNS neurons and circulating platelets contribute 

	Second phase (longer)

The dilation causes the pain associated with the headache
	· Cerebral vasodilation and pain

· trigeminal neurovascular system has central role

· Neurons in trigeminal complex release peptides, including substance P and calcitonin gene-related peptide (CGRP)
· Peptides trigger vasodilation and inflammation of dural vessels ( stimulates nociceptive fibers of trigeminal nerve ( pain. 




	Prophylactic Drugs to Prevent Migraine
**They are work to help prevent the vasoconstriction phase (phase 1)**

	Drug
	MOA
	Examples

	Anticonvulsants
	· Not fully understood 

· Some are used for the prevention and chronic maintenance therapy

· Onset: 2-3weeks
	Name
	ADR

	
	
	Dialproex Na (Depakote, Depakote ER)
	weight gain

	
	
	Topiramate (Topamax)
	weight loss

	Antidepressants
	· Prevention of migraine

· increase serotonin levels

· stabilize seroternergic neurotransmission by antagonizing down regulation of 5-HT2 receptors

· Onet: 3-4weeks

	Selective Serotonin Reuptake Inhibitors

Prozac and others
	Anxiety, GI effects, sexual dysfunction, suicide

	
	
	Tricyclic antidepressants (TCA)

· amitriptyline (Elavil)

· Nortriptylin (pamelor)


	Drowsiness, tremor, and anticholinergic side effects

	
	
	Monamine oxidase inhibitors
	Hypertensive crisis w/tyramine foods

Sympathomimetic amine drugs

	NSAIDs

**First Line treatment for Migraines**
	· inhibit thromboxane synthesis and platelet aggregation ( reduce release of serotonin

· Role in prophylaxis is to block the platelets and release serotonin

· Later they are used as an anti-inflammatory effect to relieve the pain in the treatment phase


	Aspirin, naproxen , ibuprofen, diclofenac (votenin)


	GI effects, bleeding (because of the antiplatelet effect)

Na & H2O retention, antagonize antihypertensive effects



	Beta blockers
	· may block beta 2 mediated vasodilatation and reduce platelet aggregation (uncertain) 

· must be without ISA (intrinsic symptomatic activity- drops heart rate too much) activity 


	timolol

propranolol *Most Common*

both are non specific

	Calcium Channel Blockers
	· Not understood

· less effective that other prophylactic migraine drugs

· more associated with Phase 2

· DON’T USE THE DIHYDRO TYPE


	Verapamil primarily used- non-dihydropyradine



	5-H2 receptor antagonists
	· blocks 5-HT2 receptor ( prevents vasoconstrictive phase of migraine

· first drugs used for headaches but many side effects


	methysergide (Sansert) (X)- ergot alkaloid
	· associated w/ several potentially life-threatening ADRs like retroperitoneal, pleural, and cardiac valve fibrosis.  

· limit to 6 months of use

· monitor serum creatinine and chest X-ray



	Miscellaneous Agents


	1. Feverfew- herbal preparation.  Contraindicated in pregnancy 

2. Magnesium

3. Riboflavin- at least 400mg per day-

4. botox- tension HA




	Abortive Drugs to Treat Migraines

	Non-narcotic analgesics
	NSAIDs
	asprin, ibuprofen, naproxen, ketoroic

Ketorolac IM (Toradol)- Very effective; limited use < 5 days due to ADRs



	
	Acetaminophen & asprin combination


	also combined w/ Caffeine (increases the analgesic effects) in OTC products like Excedrin.

	Class
	MOA
	Contraindication
	ADRs
	Examples

	5-HT1D/1B receptor agonists (Triptans) (C)
	· active serotonin 5-HT1D/1B receptor in trigeminal neurovascular system( 

· produces vasoconstriction ( 

· reverses vasodilation and reduces throbbing.  

· inhibits release of peptides that cause vasodilation, inflammation, and pain

· prevents activation of trigeminal nerves involved in migraine
	· CAD, PVD

· uncontrolled HTN 

· pts using MAO inhibitors b/c of vasoconstriction


	chest tightness weakness, dizziness, paresthesias, nausea.  More serious- coronary vasospasm
	Sumatripton (imitrex) (SC, PO, Nasal)

· Reformulated to have more rapid release

· The max concentration is 10-15 min earlier than the original product

· overall efficacy of drugs are about same

· only one available in injection



	
	
	
	
	Newer triptans

· More lipophilic, cross BBB easier and increase bioavailability

· May be more effective than imitrex with less recurrence of headaches

· Examples of newer triptans:

· Almotriptan (Axert)

· Eletriptan (relpax)

· Forvatriptan (Frova)

· Naratriptan (Amerge)

· Rizatriptan (Maxalt)

· Zolmitriptan (zomig)



	Dihydroergotamine (DHE) and Ergotamine (from fungus on rye) (X)
	· Similar to triptans 

· active serotonin 5-HT1D/1B receptor in trigeminal neurovascular system( 

· produces vasoconstriction ( 

· reverses vasodilation and reduces throbbing  

· inhibits release of peptides that cause vasodilation, inflammation, and pain

· prevents activation of trigeminal nerves involved in migraine
	· CAD, PVD

· uncontrolled HTN 

· pts using MAO inhibitors b/c of vasoconstriction


	N,V,D , muscle cramp

severe cerebral vasoconstriction, ischemia, rebound vasodilation, and headache
	Ergotamine- less used 

· Available PO, SC, PR

· Combined with caffeine (Cafergot)- increases absorption of the ergotamin



	
	
	
	
	DHE

· Available intranasal (Migranal)- faster onset, INJ (DHE-45)

· INJ often combined with Metoclopramide to prevent N/V



	Miscellaneous agents
	Narcotic analgesics


	· Doesn’t really have any effects on the vasodilation

· Used just to relieve pain 

· cause nausea and constipation

· good if someone has an acute migraine and needs to be relieved right away

· pregnancy category C/D

· Good for acute migraine when sedation will not put patent at risk

· Examples: 

· Butorphanol nasal spray (Stadol NS)- partial agonist/antagonist

· Hydrocodone/APAP (Vicodin)- class IV

· Meperidine (Demerol)- Hospital setting



	
	Barbituate hypnotics


	· Pregnancy Category D- habit forming

· Avoid due to overuse and misuse.  Max daily dose= 6 doses per day

· Addictive and sedative.

· Examples: 

· butalbital/ APAP/ caffeine (Fioricet)- non controlled

· butalbital/ ASA/caffeine (Fiorinal) - Class III controlled



	
	Antiemetics
	· used in adjunct for the nausea and vomiting associated with migraine

· Enhance absorption of migraine medication (Metoclopramide- raglan)

· Dopamine antagonists (PTZ, Metoclopramide) have demonstrated efficacy in treating acute migraine when given as monotherpy.



	
	Steroids


	· Good for status migrainous

· Most common is dexamethasone IM



	
	Isometheptene
	· Works like sympathomimetic to treat migraine

· Available as combo with APAP and mild sedative Dichlorphenazone (Midrin)

· Good for mild to moderate headaches




	Treatment of Tension and Cluster Headaches

	Tension Headaches
	Cluster Headaches (similar to migraine treatment)

	Prophylaxis: TCA antidepressants

Abortive: NSAIDs
	Prophylaxis: CCBs, Ergots, Steroids

Abortive: Triptans, ergots, oxygen

	Rationale of the Treatment of Angina

	Restore Balance between myocardial O2 supply and demand

	increase O2 supply
(when you increase oxygen you will increase profusion, dilate vessels and keep the ventricles in diastole longer)
	· determined by coronary blood flow, regional blood flow and O2 extraction

· vasodilators (nitrates and CCBs) used to increase total coronary flow (the main purpose here is to increase blood flow)
· beta blockers can improve distribution of coronary flow by reducing intraventricular pressure (they improve the blood flow by redistributing the ventricular pressure)

	decrease myocardial O2 demand

(oxygen  demand is determined by the amount of energy required to support the function of the heart)

	· determined by heart rate, cardiac contractility and myocardial wall tension
· beta blockers and CCBs ( HR, ( BP and (contractility 
· (they have a significant role in decreasing heart rate and contractility)
· vasodilators reduce wall tension via their effects on ventricular volume and pressure. 
· Vasodilators will cause vasodilation, decrease venous pressure, cardiac filling pressure and ventricular diastolic pressure (preload).  

· Arterial vasodilation will decrease arterial and aortic pressure and reduce ventricular systolic pressure and that is your after load; CCB are a little more effective in this aspect.




	Differences in treating typical angina  vs. variant angina

	Typical
	Variant

	· vasodilators and beta-blockers work to decrease O2 demand via mechanism outlined above

· Increase oxygen demand with limited oxygen supply
	· vasodilators increase O2 supply by relaxing coronary smooth muscle and restoring normal coronary flow

· Beta-blockers NOT effective b/c they can’t counteract vasospasm

· Oxygen demand is low because you have chest pain at rest, the ischemia is occurring from less oxygen due to a vasospasm. Increase supply by relaxing smooth muscle. 

· Beta blockers are not effective in variant you need to use CCB




	Organic Nitrites and nitrates

	MOA
	· release of nitric oxide ( diffusion into vascular smooth muscle cells ( formation of cyclic GMP ( venous dilation ( venous pooling ( ( preload, ( ventricular diastolic volume and ( ventricular pressure (  ( myocardial wall tension and ( myocardial O2 demand. 
· the release of nitric oxide requires sulfhydryl groups and they get depleted after continuous release of nitric oxide and will eventually get depleted

· Tolerance is important with nitroglycerin, depending on the dosage form that we use you have to make sure the patient has some form of nitrate free intervals

At higher doses: 

· arterial dilation ( ( PVR and left ventricular ejection pressure (afterload).  Not only will they decrease oxygen demand they also can increase myocardial profusion



	Indications
	angina, MI, CHF *used as second line for CHF*

	Contraindications
	· concurrent use with Viagra, Levitra, etc
· angle-closure glaucoma, head trauma or cerebral hemorrhage, 

· severe anemia and severe hypotension (SBP < 90) because of the profound vasodilation and hypotension that can occur



	ADRs
	H/A (recommend Tylenol), postural hypotension, tolerance, anxiety 

With overdose: reflex tachycardia and arrhythmias

(*carefully titrate the dose to control the reflex tachycardia that may occur*)



	DDI
	PDE 5 inhibitors (Viagra and others): severe hypotension and death have occurred

isosorbide (another type of nitrate) is CYP3A4 substrate

	Monitoring parameters
	blood pressure, heart rate


	Formulations of Nitrates

	Amyl nitrate (INH) (X)
	Nitroglycerin (IV, PO, SL, buccal, topical, transdermal) (C)
	Isosorbide (PO, SL) (C)



	· not used routinely for angina

· Rapid onset and brief DOA

Used for: 

· acute angina attacks and cyanide poisonings 


	Nitroquik, Nitrostat: SL form more popular 

Nitrogard: buccal form 

· Deteriorates in sunlight, bottle only good for 30 days after opened

· Usually 0.4mg  as needed for chest pain but if attack can take one every 5 min up to 3 doses total, if not relieved must go to ER
Ointment form (Nitro-Bid 2% or Nitrol 2%) 

· comes w pack of paper w/ dosage on it 

· only used in hospitalized patient

Patch form (NitroDur, Nitrek) 

· Put patch on usually in the morning and take it off at bedtime, Written as 0.4mg/hr. 

Nitro-Time ER (PO)

· administered QD or BID to minimize tolerance 

IV form 

· contains propylene glycol, need special tubing

	Isordil: dinitrate form 

available PO or SL, give TID. 
Ismo (BID); Imdur (QD): mononitrate

available PO only

Longer acting metabolite of dinitrate form




	More treatment for angina

	
	Calcium Channel Blockers (C)

**CCB are preferred for variant angina**
	Beta- blockers “OLOL” (C/D)
	Ranolazine (Ranexa) (C)



	MOA
	· bind to calcium ion channels in smooth muscle and cardiac tissue ( smooth muscle relaxation & suppression of cardiac activity ( increase O2 supply and/or decrease myocardial O2 demand.

· they are vasodilators, bind to calcium and cause smooth muscle dilation in the cardiac tissue they  also reduce heart rate and contractility
	( HR, ( BP and ( contractility ( decrease myocardial O2 demand
	· Na current inhibitor

· reduces the intracellular Na and Ca that can occur during myocardial ischemia 

· helps generate more ATP and decrease demand

	Indications
	HTN, angina (esp useful for variant angina) 

arrhythmias (diltiazem and verapamil)
	HTN, CHF, typical angina, MI, certain arrhythmias, migraine (certain agents)

NOT used for variant/prinzmetal angina or acute angina attacks


	Used for chronic stable angina in combination with CCB, beta-blockers or nitrates

	CI
	vary amongst agents


	· sinus bradycardia, heart block, cardiogenic shock

· Non-selective agents are contraindicated in COPD, asthma, DM 

· not used at stage 4 when they are in decompensated heart failure, stage 3 is debatable
	pre-existing QT prolongation, hypokalemia, hepatic failure, if taking drugs that prolong QT interval or potent CYP3a4 inhibitors.

Precautions: can prolong QT interval and induce torsades de pointes

	ADRs
	constipation, headache, flushing, hypotension, bradycardia, reflex tachycardia, edema

Immediate release forms of nifedipine and other short-acting CCBs have increased risk of MI, CHF 

death due to coronary heart disease.
	· insomnia, bradycardia, CHF, edema, hypotension, mental depression, hypercholesterolemia, sexual dysfunction 

· used prophylacticly for angina to decrease tachycardia and prevent the reflex tachycardia caused by the other agents
	· dizziness, headache, constipation

· Less effects on HR and BP than other classes 

· Prolongs QT interval

	DDIs
	
	Verapamil (greatest potential for ( contractility and ( CO, other CCBs safer to combine)
	CYP450 substrate

	Monitor
	BP, HR, EKG (w/ certain agents)
	BP, HR
	

	Specific Drugs
	1. Amlodipine (Norvasc) **more popular used for angina**

2. Nifedipine (Procardia) 

3. Nicardipine (Cardene)

4. Verapamil (Calan, Isoptin)

5. Diltaizem (Cardizem, Tiazac)

6. Bepridil (Vascor)


	((1 specific and non-ISA preferred)  because the ISA agent may cause vasoconstriction and that will increase oxygen demand and worsen angina
Propranolol (Inderal) 

Nadolol (Corgard)

Metoprolol (Lopressor) - (1 specific 
useful in MI to reduce the risk of sudden death and will reduce morbidity and mortality post acute MI

Atenolol (Tenormin) - (1 specific  


	

	Antiplatelet Drugs
	Aspirin
MOA: inhibits synthesis of prostacyclin and thromboxane A2 ( prevent platelet aggregation ( ( thrombosis.

Indications: several. For angina - primarily used to prevent MI in patients with unstable angina. 



	
	Other agents:

Clopidogrel (Plavix)

Warfarin (Coumadin)


Overall Management of Angina
Modification of cardiac risk factors 

Goals of treatment

· Relieve acute symptoms

· Prevent ischemic attacks

·    Reduce risk of MI and other cardiovascular problems

Consider Type and severity of angina

· Occasional episode -

· Predictable episodes upon exertion  - 

· Frequent episodes requiring regular SL NTG – 

· Angioplasty, stents or bypass may be necessary

Consideration of Concomitant disease states

· Asthma – CCB & nitrate most preferred, beta-blocker least preferred

· DM – CCB & nitrate most preferred, beta-blocker least preferred

·    Heart failure – nitrate most preferred, non-DHP CCB least preferred

· HTN – beta-blocker & CCB most preferred, nitrate least preferred

· PUD – beta-blocker & nitrate most preferred, CCB least preferred

Other factors to consider

· Beta-blockers only anti-angina drugs shown to reduce incidence of ventricular arrhythmias that cause sudden death in pts with MI. Cardioprotective effect so many consider them drug of choice for angina unless otherwise contraindicated

· Patients w/ unstable angina with high risk of MI should receive aspirin

· CCBs less preferred than beta-blockers for unstable angina b/c DHP cause reflex tachycarida and verapamil & diltiazem reduce contractility

· For variant angina – beta-blockers NOT effective, use CCB except for bepridil and nicardipine
Pharmacological Management of Acute MI

· Aspirin  

· antiplatelet agent. Dose: 162 - 325mg STAT, then 81-325mg QD.

· Use for all MI patients unless contraindicated. Start ASAP, continue indefinitely

· reduces morbidity and mortality associated with MI

· IV Nitroglycerin

· Recommended for the first 24 to 48 hours in patients with acute MI 

· NTG alleviates ischemic myocardial pain It dilates the vascular smooth muscle throughout the body which reduces the pain. 
· Analgesics

· Intravenous morphine - 2 to 4 mg every 5 minutes, with some patients requiring as much as 25 to 30 mg before pain relief is adequate

· Pain control also includes –   2-4mg of morphine every 5min some pts may require up to 30mg
· Beta-blockers

· Recommended to start IV dose ASAP and continue post MI with PO doses unless contraindicated. 5mg of lopressor IV or 50mg PO
· Reduction in morbidity and mortality - immediate beta-blocker therapy appears to reduce (1) the magnitude of infarction and incidence of associated complications in subjects not receiving concomitant thrombolytic therapy and (2) the rate of reinfarction in patients receiving thrombolytic therapy.

· ACE Inhibitors

· Recommended for all post-MI patients with substantial left ventricular dysfunction and/or clinical CHF

· Calcium Channel blockers

· Controversial in MI – does NOT affect morbidity and mortality. May be given to pts intolerant to beta-blockers

· Diltiazem – ay be useful in pts w/ non-Q-wave MI without LV dysfunction

· Anticoagulants

· Unfractionated heparin.  Low molecular weight heparins – Enoxaparin and Dalteparin are approved for non-Q-wave MI

· Thrombolytics/Fibrinolytics 

· Fibrinolytics are the preferred therapeutic approach to achieving rapid thrombolysis. 

· Fibrinolytic therapy provides a survival benefit for patients with acute MI, based on large, well-controlled clinical trials

· MOA – plasminogen activators. Dissolve existing clots
· Contraindications:

	Absolute Contraindications of Fibrinolytics in patients w/ MI
	Relative Contraindications of Fibrinolytics in patients w/ MI

	- Previous hemorrhagic stroke

- Other strokes or CVA within 1 year

- Intracranial neoplasm

- Suspected aortic dissection


	- Severe uncontrolled HTN (> 180/110)

- Recent trauma, head trauma or major surgery

- Recent internal bleeding

- Pregnancy

- Active peptic ulcer

- History of chronic severe HTN




Examples:

· Streptokinase – 1.5 million units over 30-60 minutes   Alteplase (TPA) – 100 mg over 90 minutes total

· Reteplase (Retavase) – 10 units x 2 doses over 30 minutes total   Anistreplase (Eminase) – 30 mg over 5 minutes total

· Tenecteplase (TNKase) -  30-50 mg (based on pt weight) over 5 seconds

