	
	

	
	

	1st line acute abortive therapies for headaches
1. What are the 5 1st line abortive treatment options for headaches? Describe the MOA and drawbacks/adverse effects of each treatment
	1st line acute abortive therapies for headaches

1. Which treatment option is often used in the ER and what are the routes of administration?

2. Which treatment option is useful if emesis is a component of the migraine? Why is it useful in this regard?

3. Which triptans have the longest t1/2​?
4. Which treatment option should be avoided in pregnant women?

5. Which treatment options should be avoided in hypertension/heart disease?

	Prophylactic/preventative therapies for headaches
1. What are the 4 classes of treatment used in prophylactic therapy of headaches?

2. What class does cyproheptadine fall under? Describe its MOA and side effects
3. What class does propranolol fall under? Describe its MOA and side effects

4. What class does verapamil fall under?

5. What class of drugs do nortriptyline and amitriptyline fall under? Describe MOA and side effects. Which has less side effects?
6. What class of drugs do fluoxetine, sertraline, and paroxetine fall under?  Describe MOA
7. What class of drugs does valproic acid fall under? Describe MOA and side effects
8. What class of drugs does gabapentin fall under? Describe MOA and side effects
	Prophylactic/preventative therapies for headaches

1. What drugs should be avoided in asthmatic patients with headaches?

2. What is the only prophylactic drug that can be given by IV?

3. What drug/class of drugs would be especially useful to treat a patient with headaches, allergies and insomnia?

4. What drug is especially useful to treat a patient with headaches who is being treated with multiple other drugs for other conditions? Why

5. What drugs/classes of drugs should be avoided in an obese patient with headaches?

6. Which class of drugs should you check periodic EKGs? Why?
7. Which drug is especially useful in prophylaxis of chronic daily headaches and menstrual migraines?
8. What drug has the added side-effect of weight loss and is thus especially useful in obese patients? To which class of drugs does it belong, and what are its MOAs and side effects?


	1. Metoclopramide – IV, suppository, PO
2. Metoclopramide – can be given as suppository
3. Frovatriptin, naratriptan

4. Ergotamines

5. Ergotamines (sumatriptan in myocardial dz)
	1. NSAIDs

· MOA: Inhibit PGE synthesis and ↓substance P→↓dural vasodilation
· Adverse effects: Gastric irritation, rebound headache (w/chronic use)

2. Caffeine

· MOA: Vasoconstrictive agent

· Adverse effects: Insomnia, rebound headache

3. Metoclopramide

· MOA: D2/5HT3 antagonist

· Adverse effects: Acute dystonic reactions

4. Triptans

· MOA: 5HT1B/1D agonists (may also work on 5HT1F)→vasocontriction

· 1B/1D/1FRs →inhibition of central/2nd order neurons of trigeminal nerve
· 1D→inhibition of peripheral neuron

· 1B→direct vasoconstriction of dural vessels

· Adverse effects: Nausea, flushing, chest pain (contraindicated in myocardial conditions)
5. Ergotamines

· MOA: 5HT/α-adrenergic/neuropeptide/calcitonin gene-related peptide blockade→vasoconstriction of external carotid/generalized effects
· Adverse effects: Muscle cramps, parasthesias, nausea, vomiting

	1. β-blockers (ie. propranolol)

2. Valproic acid

3. Cyproheptadine/antihistamines

4. Gabapentin – few drug interactions, no hepatic metabolism

5. Cyproheptadine/antihistamines or valproic acid/anticonvulsants→weight gain

6. TCAs – can rarely cause arrhythmias

7. Fluoxetine

8. Topiramate - anticonvulsant

· MOA: Na-channels, L-type Ca channels, AMPA – kainite, GABA, carbonic anhydrase

· Side effects: Cognitive slowing, weight loss, word-finding, kidney stones, hyphidrosis, glaucoma risk
	1. Antihistamines, antihypertensives, antidepressants, anticonvulsants

2. Antihistamine

· MOA: Mild antiserotonergic effects (5HT​​​2): acts at dorsal raphe nucleus and locus ceruleus
· Side effects: Sedation, weight gain

3. Antihypertensive β-blockers

· MOA: Inhibition of NE release in locus ceruleus neurons; modulates serotonin Rs (5HT1A); also acts directly at blood vessels
· Side effects: Hypotension, sedation, exacerbation of asthma, exercise intolerance
4. Antihypertensive Ca channel blocker

5. Tricyclic anti-depressants

· MOA: 5HT2 and NE antagonist, probably upregulates GABAB R: act at dorsal raphe nucleus, locus ceruleus, and trigeminal nerve
· Side effects: Dry mouth, sedation, constipation, rarely arrhythmias (less side effects with nortriptyline)

6. SSRI antidepressants

· MOA: Selective serotonin reuptake inhibitor: acts at dorsal raphe nucleus and locus ceruleus
7. Anticonvulsants

· MOA: ↑GABA and turns off 5HT firing in dorsal raphe nucleus→↓CNS  (cortex) excitability; Ca channel inhibition

· Side effects: weight gain, teratogenic, hepatotoxicity
8. Anti-convulsant

· MOA: GABA analogue, modulates T-type Ca channels
· Side effects: Leg edema, sedation, weight gain – few side effects

	Cerebrovascular disease therapeutics
1. What are the 4 targets of therapy for cerebrovascular disease?

2. What are 5 anti-platelet drugs used in the treatment of cerebrovascular disease?
3. What are 3 anti-coagulants used in the treatment of cerebrovascular disease?

4. Which anti-coagulant drug is only offered SC or IV?

5. Which drug is used in pregnant women who need anti-coagulation?

6. What is the only approved thrombolytic used in the treatment of cerebrovascular disease?
7. Which cerebrovascular drugs require blood tests?

8. Which cerebrovascular drugs are only used to treat TIAs (not acute stroke)?
	Aspirin
1. Drug type?

2. MOA?

3. Use
4. Side effects

	Ticlopidine
1. Drug type?

2. What kind of test should be ordered? When? Why?

3. Side effects?
	Clopidogrel
1. Drug type?

2. What kind of test is not required, but should be considered? To check for what?

	1. Anti-platelet

2. Inhibition of cyclooxygenase→irreversible platelet inactivation

3. ↓1-year mortality in acute stroke

4. GI side effects, gastritis
	1. Targets

· Prevent clot formation

· Dissolve clot

· Protect ischemic neurons

· Repair embolic source

2. Anti-platelet
· Aspirin

· Ticlopidine

· Clopidogrel

· Dipyridamole

· Abciximab
3. Anti-coagulants

· Heparin

· Low molecular weight heparinoids

· Warfarin

4. Heparin

5. LMWH

6. Thrombolytic
· Tissue plasminogen activator (tPA)
7. Ticlopidine, heparin, warfarin

8. Anti-coagulants



	1. Anti-platelet

2. CBC – check for TTP (rare)
	1. Anti-platelet

2. CBC after 3 months – check for leucopenia

3. Diarrhea, leukopenia

	Dipyridamole
1. Drug type?

2. MOA?

3. In what form is this drug most effective?
	Abciximab
1. Drug type?
2. MOA?

3. What is it currently used for?

4. What is it under evaluation for?

	Heparin
1. Drug type?

2. MOA?

3. What blood test should be ordered?

4. What is a major use of this drug?
	Low molecular weight heparinoids
1. Drug type?

2. How is the dose determined?

3. Route of administration?

4. What lab test could be considered but is NOT required?

	1. Anti-platelet

2. Monoclonal Ab Fab specific for platelet glycoprotein IIb-IIIa Rs→inactivates platelets

3. Unstable angina
4. Acute stroke
	1. Anti-platelet

2. Inhibits phosphodiesterase→↓aggregation activity

3. When combined with aspirin→better than aspirin alone for secondary prevention

	1. Anti-coagulant

2. Fixed dose based on patient's weight

3. Subcutaneous

4. Heparin Xa
	1. Anti-coagulant

2. Glycosamines→anti-thrombin III→inactivate clotting factors

3. PTT

4. Prevent clot formation or limit progression of existing clot (Crescendo TIA)



	Warfarin
(Coumadin)
1. Drug type?
2. MOA?

3. Route of administration?

4. What blood test mist be ordered?

5. What precautions should be taken?
	Tissue plasminogen activator
tPA

1. Drug type?

2. MOA?

3. What is the only approved route of administration?

4. What important precaution should be taken before administering tPA?

	Anticonvulsants
1. What are the 4 main actions of anticonvulsants? Give examples of each
2. Which drugs are the most selective and have fewest cognitive side effects?

3. Which drugs are the most powerful but have the most sedative and cognitive side effects?
4. Which drugs may protect the brain from excitotoxic damage, but also have more cognitive side effects?

5. Which drugs are useful for generalized or focal motor seizures or partial seizures with complex behavioral manifestations?

6. Which drugs are useful for less common seizures (generalized absence seizures)?  Which drug makes these seizures worse?

7. Which drugs act on excitatory synapses?

8. Which drugs act on inhibitory synapses?
	Phenobarbital and mysoline
1. Drug type?

2. MOA?

3. How are these drugs metabolized?

4. What are the side effects of these drugs?

	1. Thrombolytic

2. Cleaves plasminogen→activates plasmin→dissolves clot

3. IV

4. Used only for non-hemorrhagic strokes; should not be given more than 3 hours after last seen neurologically intact (this could lead to hemorrhaging)


	1. Anti-coagulant

2. Interferes with hepatic synthesis of vitamin K dependent clotting factors

3. Oral

4. PT (INR)

5. Requires close monitoring, individualized dosing, dietary counseling, drug interactions (highly protein bound)

	1. Barbiturates – Anti-convulsant
2. Enhance GABA/benzodiazepine R function

3. Myosiline→phenobarbital/PEMA→metabolized in liver

4. Cognitive dulling, behavioral side effects
	1. 4 actions of anticonvulsants

· ↓sustained repetitive neuronal firing by blocking voltage-sensitive Na channels
· Phenytoin, carbamazepine, lamotrigine, valproic acid
· Block voltage-sensitive Ca channels

· Ethosuximide

· ↑activity at inhibitor GABA Rs

· Barbiturates, benzodiazepines, valproic acid
· ↓activity at excitatory glutamate Rs

· Topiramate, lamotrigine

2. Na channel blockers – those that inhibit sustained repetitive firing

3. Drugs that act at GABA/benzodiazepine Rs
4. Glutamate R blockers

5. Carbamazepine, phenytoin, valproic acid, lamotrigine or phenobarbital

6. Ethosuximide, valproic acid, lamotrigine (made worse by carbamazepine)

7. Phenytoin, carbamazepine, valproic acid, lamotrigine, topiramate

8. Barbiturates, benzodiazepines, valproic acid

	Phenytoin
1. Drug type?

2. MOA?

3. How is phenytoin metabolized?

4. What are the side effects?
	Carbamazepine
1. Drug type?

2. MOA?

3. How is carbamazepine metabolized?

	Valproic acid
1. Drug type

2. MOA?
3. How is valproic acid metabolized?
4. Adverse effect?
	Lamotigine
1. Drug type?

2. MOA?

3. How is lamotrigine metabolized?

4. Adverse effects?

	1. Anti-convulsant

2. Reduce sustained repetitive firing by blocking voltage-sensitive Na channels

3. Hepatic metabolism→expoxide metabolite


	1. Anti-convulsant

2. Reduce sustained repetitive firing by blocking voltage-sensitive Na channels

3. Hydroxylated in liver by saturable Michaelis-Menton kinetics

· At low levels, metabolized with exponential (1st order kinetics)

· At high levels, metabolized with 0 order kinetics→accumulation with small dose increments
4. Less sedating than barbiturates, ataxia, nystagmus at toxic levels, gum hypertrophy, increased hair


	1. Anti-convulsant

2. Blocks Na channels associated with pre-synaptic glutamate release

3. Hepatic by glucuronidation; other drugs such as valproic acid prolong t1/2 dramatically
4. Severe skin rashes


	1. Anti-convulsant
2. Reduce sustained repetitive firing by blocking voltage-sensitive Na channels and enhances GABA/BZ Rs

3. As fatty acid in liver

4. Fatal hepatic necrosis in children <2yo especially if on 2nd anticonvulsant

	Interactions between anticonvulsants
1. Name one drug combination in which one drug induces metabolism of the other drug

2. Name one drug combination in which one drug slows metabolism of the other drug
	Therapy for status epilepticus
1. Define status epilepticus

2. What are the 5 steps of therapy for this condition?

3. What are the adverse effects of treatment?

	Anticonvulsants and pregnancy
1. What are 3 risks specific to women on anticonvulsants? Explain
	Continuation of anticonvulsant therapy
1. What are the 5 factors that increase risk of need for continued anticonvulsant therapy?

	1. 30 minutes of continuous seizure activity or 2 or more seizures without full recovery of consciousness

2. Therapy

· Airway breathing, circulation (ABC) support

· IV access w/glucose containing fluid

· IV lorazepam or diazepam

· If seizures continue then IV phenytoin or fosphenytoin

· If seizures continue then anesthesia with midazolam (benzodiazepam) or generalized anesthesia

3. Coma, apnea, cardiac arrhythmias, skin damage at injection site (purple glove syndrome due to IV phenytoin)

	1. Phenytoin induces metabolism of carbamazepine

2. Valproic acid slows metabolism of phenobarbital and lamotrigine

	1. Older age at onset of seizures

2. Large number of seizures before remission

3. Presence of chronic neurologic disability such as CP

4. Positive family history of seizures

5. Past history of status epilepticus
	1. Anticonvulsants are teratogens→cause birth defects

· Antagonize folic acid

· May ↑oxygen free radicals

· ↓activity of epoxide hydrolase – enzyme that detoxifies oxidative metabolites of certain anticonvulsants

2. Anticonvulsants can alter metabolism of birth control pills→↑chance of pregnancy
3. Anticonvulsants can alter endogenous hormones and cause ovarian dysfunction

	Opiates
1. What is the most clinically relevant opiate R?

2. How does opiate use result in tolerance and physical dependence? What preparation of opiates is less addictive?
3. What side effect of opiates can be lethal, and which Rs are mostly responsible for this side effect?

4. What are the effects of kappa agonists?

5. What are the most probable endogenous ligands for opiate Rs?
6. What is the mechanism of action of opiates at sensory pain fiber terminal and where are these terminals located at the level of the spinal cord?

7. Where are opiate Rs located at the level of the brain stem that mediate the autonomic effects of opiates?

8. Which sites are responsible for emotional euphoric effects of opiates?

9. Which sites mediate the "affective" component of pain perception that is blocked by morphine?
	Effects of opiates
1. Where do opiates act to effect "appreciation" of pain?
2. Where do opiates act to increase pain threshold?

3. Where do opiates act to exert their euphoric effects?

4. Where do opiates act to exert their effects on the pupils? What are the effects?

5. What is one of the main impediments of opiate use for treatment of pain (especially oral codeine) that involves the area postrena?

6. Describe the GI effects of opiates

7. What drug is effective in treating diarrhea and why is it not abusable?
8. What drug is useful for treating gall stone colic? Why?

9. Name a highly effective antitussive drug and its MOA? Is it active at opiate receptors? Why or why not?
10. Why do low doses of opiates result in respiratory depression and why is it contraindicated to give oxygen to a comatose patient suffering from opiate withdrawal?


	Typical opiates
1. How is morphine typically administered and for what condition?
2. Why is codeine less of a euphoriant than morphine?
3. Name 2 codeine derivatives

4. Describe the pharmacodynamics of heroin that accounts for euphoriant rush and explains the abusability of the drug

5. What is the principle treatment for heroin addiction and how does it differ from heroin?

6. What drug has recently been introduced that is a longer acting treatment for heroin addiction?

7. What drug can be used for treatment of heroin addiction that is less addicting and longer-lasting than traditional treatment of addiction? Why is it less addicting?

8. What drug is widely used for treating opiate overdoses and why is it used specifically for this purpose?

9. Why is the opiate antagonist, naltrexone (Trexan) not particularly useful in treating heroin addicts?  For what condition is naltrexone a useful treatment?
10. What kind of analgesic is pentazocine (Talwin) and why is it not frequently employed as a pain reliever?
	Meperidine (Demerol)
1. What kind of analgesic is meperidine?

2. What route of administration is most effective?
3. Why is it superior to morphine in treating kidney stone and gall bladder colic pain?

4. What are the 2 major drawbacks of meperidine?

5. In what patients should caution be taken when treating with meperidine and why?

	1. Supra-spinal – lateral thalamic nuclei

2. Spinal cord

3. Limbic – amygdala, locus coeruleus

4. Lateral geniculate, pretectal area (medial and lateral optic nuclei) – pinpoint pupils

5. Nausea

6. Opiate Rs in myenteric plexus→Decreased propulsive contractions and increased nonpropulsive contractions and sphincter tone→contstipation

· Also decreases hypersecretion of fluid and ions in diarrhea

7. Loperamide (Imodium) – extreme hydrophobicity→not well absorbed from gut→no euphoria (codeine and paregoric also effective but slightly more abusable)

8. Meperidine (Demerol) – penetrates 50X better than morphine into brain→less peripherally→less biliary sphincter tone

9. Dextromethorphan – involve cough receptors in vagal nuclei of brain stem – probably not through conventional opiate Rs b/c its an inactive D-isomer
10. High densities of opiate Rs in vagal nuclei (esp. solitary tract nucleus)→lose sensitivity to CO2 stimulation of breathing but still respond to hypoxic drive for respiration
	1. Mu

2. Chronic stimulation of all 3 R subtypes (Mu, delta, kappa); mixed agonist-antagonists
3. Respiratory depression; Mu agonists more than kappa agonists

4. Dysphoria, psychomimetic effects involving disoriented and depersonalized feelings

5. Enkephalin

6. Inhibit release of substance P (NT for sensory pain fibers); in dorsal layers I and II

7. Vagal nuclei: nuclei of the solitary tract, nucleus commissuralis, nucleus ambiguus
8. Brain stem: locus coeruleus, parabrachial nucleus; Limbic structures: amygdala, interstitial nucleus of stria terminalis

9. Thalamic nuclei

	1. Pure opiate agonist of Mu Rs
2. IV

3. Greater penetration to brain – less peripherally

4. Short-acting (must be used ~every 4hrs); metabolite→irritability, dysphoria, convulsions (at high levels)

5. Renal impairement, elderly – long t1/2→accumulation
	1. IV (PCA – patient controlled analgesia) – severe pain, esp. post op

2. Codeine is inactive→demethylated by liver (P450) to morphine – gradual release to bloodstream→desensitizes opiate Rs
3. Oxycodone, hydrocodone

4. Heroin rushes into brain→deacetylation from phenol ring in brain/other tissues even without enzyme activity→heroin activity (2-3hrs)

5. Methadone – orally active, long acting, opiate R agonist, with graduate entry into the brain which minimizes euphoriant actions, ↓craving
6. LAM (L-acetyl-methadol)

7. Buprenorphine – mixed agonist-antagonist of Mu R class→not psychomimetic (as seen with kappa agonists)

8. Naloxone (Narcan) – opiate antagonist, orally available, short-acting
9. Doesn't produce euphoria and needs to be taken regularly by patients

10. Alcoholism

11. Despite being an effective mixed agonist-antagonist analgesic and less addicting than conventional opiates, its activity at kappa Rs→psychomimetic effects even at doses only slightly higher than therapeutic doses

	Tramadol (Ultram)
1. What kind of analgesic is tramadol?

2. What are 2 other functions of tramadol?

3. What are the benefits of using tramadol to treat moderate pain?
	Anesthesia
1. What are the 4 stages of anesthesia?

2. What does the FA/FI ratio represent?

3. Name 5 ways in which the rate of FA/FI ratio and thus the speed of induction can be increased?

4. How is elimination of anesthetic from the lungs hastened?
5. How are all volatile anesthetics metabolized? Which anesthetic has the highest extent of metabolism at this site, why is this important, and what can be an adverse effect from use of this anesthetic?

	Pharmacodynamics of anesthetics
1. What is the median alveolar concentration (MAC)?

2. What inhaled anesthetics are currently in use? Which are volatile (potent)?

3. What is the prototype of an inhibitory R?  Do anesthetics increase or decrease the activity of these receptors? What is the MOA?
4. What is the only inhaled anesthetic currently used that does not use the GABA R?  What is its MOA? Do the other inhaled anesthetics also use this MOA?
5. How is immobility mediated with general anesthesia?
	Adverse effects of inhaled general anesthesia
1. What is the major inherited life-threatening disorder that is triggered by inhaled general anesthetics?

2. How is it inherited?

3. What other medications is it triggered by?

4. What are the symptoms of this disorder?
5. In what gene is the point mutation that causes this disorder, what protein does this gene code for and what is the resulting abnormality that leads to the pathophysiology?
6. What antidote is used to treat an MH episode in the OR?

	1. 4 stages

· Analgesia

· Excitement, amnesia and delirium

· Surgical anesthesia (tolerates surgical incision)

· Medullary depression (respiration ceases, BP falls)

2. Balance between anesthetic delivery to the lung and anesthetic uptake from the lung

3. ↑ FA/FI ratio
· Factors promoting delivery to the lung (~FI, ventilation)
· ↑inspired anesthetic concentration

· ↑ventilation (frequency an volume of breaths)

· Factors influencing anesthetic uptake from the lung
·  uptake=(sol x Q x (PA-PV))/PB (when uptake=0 FA/Fv ration rises rapidly
· ↓solubility (choose a less soluble gas)

· ↓pulmonary blood flow (↓CO)→↓size of PBF compartment→↓gas uptake→faster FA/FI ratio rise
· ↑(PA-PV) – highest at t=0sec
4. ↑ventilation, pulmonary blood flow, ↓solubility
5. Hepatic CYP2E1; halothane, accelerates elimination→more rapid recovery, some patients mount immunologic response to metabolite (trifluoroacetyl Cl rxn w/ membrane proteins)
	1. Weak agonist at Mu R

2. NE and serotonin uptake

3. Less respiratory depression, less addicting, spectrum of effects similar to codeine-acetaminophen

	1. Malignant Hyperthermia (MH)

2. Autosomal dominant

3. Succinylcholine (depolarizing neuromuscular blockers)

4. Development of
· Hyperthermia

· Tachycardia

· Hypercarbia

· Hypoxemia

· Acidosis

· Generalized muscle breakdown (rhabdomyolysis)

5. RYR1→Ca channel release channel in SR→sustained release of Ca→sustained contracture, hypermetabolism, and heat generation

6. Dantrolene and discontinue anesthetic


	1. Measure of anesthetic potency: exhaled concentration of anesthetic gas that abolishes movement in 50% of subjects from a test population (↓MAC=more potent anesthetic)
2. Inhaled anesthetics

· Volatile: Halothane, isoflurane, sevoflurane, desflurane

·  Non-volatile: Nitrous oxide (sedative effect only)
3. GABAA ; ↑activity→binding of anesthetic to this R→↑sensitivity to GABA→↑Cl influx→hyperpolarization of cell
4. NO; acts at NNA (neuronal nicotinic Ach Rs) and NMDA-sensitive glutamate Rs→inhibits excitatory post-synaptic transmission
5. At level of SC→↑activity of glycine Rs and ↓activity of postsynaptic AMPA- and NMDA- sensitive glutamate Rs of the SC

	IV general anesthetics
1. Under what circumstances are IV general anesthetics useful and why?
2. Describe the pharmacokinetic model for IV anesthetics
	Thiopental
1. Drug type

2. What is the MOA?

3. What are the effects on other organs and what cautions should the physician take with respect to these effects?
4. What other important pharmacologic property does thiopental have?

5. For what type of patients is thiopental contraindicated?

	Propofol
1. Drug type?

2. What is the MOA?

3. What are the effects on other organs?

4. In what setting is propofol often used and why?
	Etomidate
1. Drug type?

2. What is the MOA?

3. What are the effects on other organs?

4. For what type of patient is etomidate often used and why?

5. Why is it not used for continuous infusion?

	1. IV anesthetic

2. GABA​A R agonist – ultra-short acting barbiturate

3. Cardiorespiratory depression – be prepared to support respiration artificially; patients with marginal heart function/↓IV blood volume are at risk for hypotension/shock
4. Anti-convulsant

5. Hypotensive
	1. Emergency surgery (rapid sequence induction)→induce sleep in 20-60sec

2. Injected into central compartment (V1), rapidly distributed to 2nd  compartment (V2 – highly perfused tissues – brain), slow distribution to less well perfused tissues (muscle, fat), from V3 metabolized by liver and eliminated

	1. IV anesthetic

2. GABAA receptor agonist
3. No deleterious CV side effects

4. Unstable patient

5. ↓cortisol concentrations (inhibits 11-β-hydroxylase) <8hrs after administration
	1. IV anesthetic

2. GABAA receptor agonist (possible other effects on glycine, glutamate, NNA)

3. Slow or arrest respiration, ↓BP, produces involuntary movements (rare), burning sensation on injection into vein
4. Outpatient procedures b/c less postoperative nausea and vomiting than with other anesthetics and rapid emergence from anesthesia

	Ketamine
1. Drug type?

2. What is the MOA?
3. What kind of anesthesia is induced?

4. What are the effects on other organs?

5. For what types of patients is ketamine useful and why?

6. For what types of patients is ketamine contraindicated?
	Treatment of Parkinson's disease with L-DOPA
1. Name 4 reasons that explain why dopamine is not an ideal replacement drug for Parkinson's disease?

2. Why is L-DOPA a better choice for dopamine replacement therapy?

3. What medications are usually given together with L-DOPA and why? Which one of these adjunct medications has become unpopular and for what reason?

4. What is the result of the short t1/2 of L-DOPA and what has been developed to reduce dosing frequencies?
5. What are the acute side effects of L-DOPA therapy?

6. What are the chronic side effects (>5years) of L-DOPA therapy?

7. How can the chronic side effects be avoided?

	Treatment of Parkinson's disease with dopamine agonists
1. Name 4 examples

2. What are the advantages of using dopamine agonists to treat Parkinson's disease?

3. What are the disadvantages of using dopamine agonists to treat Parkinson's disease?
	Treatment of Parkinson's disease with anticholinergics

1. Name 3 examples

2. What symptom seen in Parkinson's disease is particularly improved by anticholinergics?

3. To which population are these drugs primarily restricted? Why?

4. Name one other drug used in Parkinson's disease that has mild anti-cholinergic effects; what other MOAs does this drug have?

5. What are the side effects of this (#4) drug?


	1. Reasons against using dopamine itself:

· Unstable molecule that degrades upon exposure to oxygen in air and bodily fluids

· Rapidly degraded by MAO and COMT in liver and other tissues after oral administration

· Does not cross BBB

· Causes extreme nausea

2. L-DOPA

· More stable

· Less nausea

· Crosses BBB
3. Adjunct medications

· An AADC (decarboxylase) inhibitor: carbidopa (US) or benserazide (Europe) to ↓metabolism by AADC of L-DOPA and thus ↑L-DOPA available to brain (combination drugs are Sinemet and Madopar respectively)

· COMT inhibitor→↓peripheral metabolization of L-DOPA in periphery: tolcapone or entacapone
· Tolcapone – unpopular b/c rare cases of fatal hepatitis

4. Administered several times per day→spikes "on" period dyskinesias and "off" period disability→chronic spiking levels may be responsible for delayed dyskinesias; use controlled release preparations (Sinemet CR, Madopar CR)
5. nausea, orthostatic hypotension, hallucinations
6. Wearing-off, on-off phenomenon, disabling dyskinesias

7. Avoid pulsatile blood levels of L-DOPA, combine with dopamine agonists/amantadine
	1. IV anesthetic

2. NMDA glutamate channel blocker

3. Dissociate anesthesia (wide-eyed but unresponsive to command); cutaneous anesthesia

4. ↑HR, CO, BP, bronchodilation, ↑cerebral blood flow and intracranial pressure

5. Asthmatic – bronchodilation; Shock - ↑BP; Burn patients – cutaneous anesthesia
6. Head trauma/brain tumor - ↑IC pressure; hypertensive - ↑BP

	1. Benztropine, trihexyphendyl, diphenhydramine (Benadryl)

2. Tremor

3. Young patients with prominent tremor; elderly patients do not tolerate side effects well: impaired cognition, urinary retention, dry mouth, constipation

4. Amantadine; weak dopamine releaser, weak glutamate antagonist

5. Hallucinations, insomnia, other anti-cholinergic effects
	1. Pramipexole, bromocriptine, pergolide, ropinirole

2. Advantages

· Not associated with disabling dyskinesias after prolonged use

· ↓frequency of dosing

3. Disadvantages

· Less effective at improving mobility than L-DOPA

· More side effects: nausea, somnolence, hallucinations, orthostatic hypertension



	Protective therapies for Parkinson's disease
1. Name 4 controversial protective therapies that are often used in the treatment of Parkinson's disease
	Neurosurgical interventions in the treatment of Parkinson's disease
1. What is the basis for pallidotomy and high-frequency electrical stimulation (deep brain stimulation)?

2. What symptoms does surgery sometimes improve?

3. What symptoms are not improved by surgery?

	
	

	1. Reduce abnormally increased activity of GPi and STN through surgical ablation (pallidotomy) or inactivation (DBS)

2. ↓tremor, dyskinesias, rigidity

3. Gait disorder, swallowing difficulties, cognitive changes (may make these symptoms worse)
	1. Anti-oxidants – vitamin E, vitamin C

2. Monoamine oxidase type B inhibitor (MAOI) - selegiline
3. Dopamine agonists – pramipexole, ropinirole

4. CoEnzyme Q10

	
	








