	
	

	
	

	1. 
	What are the side effects of lithium?

	Mood stabilizers
1. What are three mood stabilizers that are also anti-convulsants?

2. Is lamotrigine more effective in preventing depression or mania? Is it more or less effective than lithium? What else is it used to treat?
3. What is a common adverse effect of lamotrigine

4. What are the main indications for lithium? How long to take effect?
5. What is usually given in conjunction with lithium?
6. How much greater is the risk of suicide if not on placebo vs.  lithium?
7. What is the most widely prescribed mood-stabilizer?

8. What is valproic acid effective in treating?

9. What are the side effects of divalproex?

10. Why is carbamazepine not widely used to treat bipolar disorder?

11. What is carbamazepine used for?

12. What drug is usually given with carbamazepine?

13. What are the side effects of carbamazepine?

14. Why do doses of carbamazepine need to be raised to maintain blood levels?
	Mechanisms of action of mood stabilizers
1. What is the proposed MOA for lithium?

2. What common MOA do valproic acid and carbamazepine have?

3. What common MOA do valproic acid and lithium have?

4. What is the significance of Bcl-2 in psychiatry?

5. How do lithium and valproate effect PKC?
6. How might tamoxifen be useful in treating mood disorders and what it the MOA?

	1. ↑thirst and polyuria

2. Tremor

3. Weight gain

4. Hypothyrodism

5. Interstitial nephritis

6. ↑blood levels: dysarthria, ataxia, seizures, delirium, renal failure
	1. 

	1. Lithium inhibits several components of inositol pathway ( reduced inositol ( ?suppression of activity in overactive system

2. Valproic acid and carbamazepine may also lead to  inositol depletion

3. Lithium and valproate both inhibit GSK-3 beta (Glycogen synthase kinase 3 beta regulates cytoskeletal processes and long-tern nuclear events) (Wnt signaling)
4. Anti-apoptosis protein – neuroprotective; treatment of rats with lithium or with valproate →doubling of BCL-2 in frontal cortex
5. Reduce PKCα and PKCε isoforms in hippocampal region of brain
6. PKC inhibitor→treatment of mania
	1. Lamotrigine, divalproex sodium (valproic acid), carbamazepine
2. Depression;  more effective; acute mania and prophylaxis for bipolar
3. Rash that can progress to Stevens-Johnson syndrome (minimized by slow ↑dose)
4. Prophylaxis of bipolar disorder and depression; acute mania – 10-30d for effect
5. Anti-psychotic – olanzapine
6. 8X

7. Divalproex sodium (Depakote)

8. Acute mania – not maintenance treatment
9. Nausea, diarrhea, tremor, sedation, ataxia, alopecia, weight gain

10. Absorption slow, erratic, unpredictable, need to keep raising dose to maintain same blood level

11. Treating acute mania; prophylaxis of mania and depression
12. Anti-psychotics

13. Side effects:

· Common: diplopia, blurred vision, fatigue, nausea, vertigo nystagmus, ataxia

· Rare: blood dyscrasias (agranulocytosis, aplastic anemia), hepatic failure, pancreatitis
· Can be lethal overdose
14. Autoinduction of liver P450 enzymes can lower blood levels


	Effective blood levels for mood stabilizers
1. Lithium

2. Divalproex

3. Carbamazepine

	Treatment of depression
1. What was the original use? What kind of anti-depressant is iproniazid?

2. Why was it withdrawn?

3. Why were related meds withdrawn?

4. What is the MOA of imipramine?

5. What is the MOA of fluoxetine (Prozac)?
6. What are the side effects of TCAs?
7. Why might you not want to use TCAs in the elderly?

8. What are the side effects of SSRIs?

9. What are the advantages of newer atypicals, specifically mirtazapine, bupropion, nefazadone?

10. What is disadvantage of using MAOIs?

11. What is Prozac now marketed as and for what?

12. What are other uses for antidepressants?


	Mechanisms: monoamines
1. What are the monoamine neurotransmitters?

2. What is the MOA of MAOIs?

3. What are the MOAs of TCAs?

4. What are the MOAs of SSRIs?

5. What is the MOA of reserpine? What is the effect?

6. What is the effect of placing treated patients on low tryptophan diet?

7. What is the effect of placing treated (TCA) patients on AMPT?
	Mechanisms: Other Pathways
1. What endogenous chemical is ↑ by antidepressants and ↓by stresses? What MOA?

2. How might substance P play a role in depression?
3. Are cortisol levels ↑ or ↓ in patients with depression?

	1. TB treatment – caused euphoria; MAOI

2. Hepatotoxicity

3. Hypertensive crisis (esp. w/ aged cheese, wine)

4. TCA – inhibit serotonin and norepinephrine reuptake
5. SSRI – Serotonin Selective Reuptake Inhibitor

6. Lethal in overdose, anticholinergics (dry mouth and constipation), orthostatic hypertension
7. Urinary retention and orthostatic hypertension

8. NOT lethal in overdose, (GI distress, headaches, sexual dysfunction)
9. Lack of sexual side effects 

10. Need for low tyramine diet to avoid hypertensive crisis (list of foods to avoid)
11. Serafem – premenstrual dysphoric disorder

12. Panic disorder, OCD, chronic pain, insomnia, migraine prophylaxis (anxiety disorders)
	1. 0.7-1.2mEq/L (12h after dose)

2. 50-120mg/L

3. 4-12mg/L

	1. Brain derived neurotrophic factors (BDNF)→activates MAP kinase pathway (including CREB – cAMP response element)→↑sprouting in neurons

2. ↓Serotinergic transmission

3. ↑cortisol
	1. Norepinephrine, serotonin, tyramine, histamine

2. ↓breakdown of monoamines

3. ↓reuptake of monoamines

4. ↓reuptake of monoamines 
5. Depletion of serotonin→depression

6. Relapse into depression from depletion of serotonin

7. AMPT→↓NE synthesis→depression

	1. 
	1. Nicotine
2. What are the determinants of disease risk?

3. What are the differences between smoked nicotine and nicotine patch?

4. What controls the ratio of free to bound nicotine?

	Smoking cessation
1. What smoking cessation programs are the most successful?

2. What is the readiness-to-change model?

3. What are the 5 As of smoking cessation?

4. What medication is used the most for smoking cessation?

5. What are the contraindications of this medication?
6. What are the side effects?

7. What other antidepressants are prescribed for smoking cessation?

8. Do benzodiazepines (anti-anxiety) help with smoking cessation?
	1. 

	1. determinants

· Actual toxicity

· Actual use

2. Cigarettes, oral, nasal spray – much faster delivery than nicotine patch

3. ↑pH→↑free nicotine→absorbed more rapidly by smokers
4. 
	· 

	1. 
	1. Primary care programs

2. Precontemplation, contemplation, preparation, action, maintenance

3. Ask, advise, assess, assist, arrange
4. Bupropion (Zyban)

5. Seizures, trauma or anorexia nervosa, recent MAOI use

6. Stopped treatment, insomnia, dry mouth, tremor, headaches

7. Nortriptyline, sertraline (weaker evidence)
8. No evidence

	1. 
	1. 

	Pharmacology of alcohol
1. What are 2 life-threatening effects of alcohol that should be considered when treating an intoxicated patient?

2. How much is 1 drink?

3. What kind of vitamin deficiency is common with alcoholism and why?

4. How much alcohol is metabolized per hour?

5. Why does champagne get you to a high level blood alcohol level quickly?
6. What % of alcohol is absorbed from the stomach? Intestine?

7. Describe the pharmacokinetics of alcohol
8. What enzymes are involved in metabolism of alcohol?

9. Is ethanol a stimulant or depressant?

10. What is MEO?
	Physical effects of intoxication?
1. What are the stages of intoxication?

2. What are 2 changes in psychomotor function caused by ethanol?

3. What are 2 changes in higher cortical function caused by ethanol?

4. At what % blood alcohol level does RR of car crash rise sharply?


	1. 
	1. 

	1. Stages of intoxication

· Sobriety

· Euphoria

· Excitement

· Confusion

· Stupor

· Coma

· Death

2. Sensorimotor coordination impairment , simple reaction times are relatively resistant
3. Information processing and divided attention impaired, judgement impaired

4. >.10%
	1. Dehydration, hypothermia, subdural hematoma from fall (motor effects)

2. Bottle of beer, 1oz whisky, 1 glass of wine

3. Water-soluble vitamins b/c not eating b/c of high caloric intake from alcohol (especially vitamin B)
4. 1 drink

5. CO2 stimulates blood flow → rapid absorption
6. Stomach: 25%, Intestine: 75%

7. Zero-order kinetics
8. Ethanol → (Alcohol dehydrogenase)→acid aldehyde→(aldehyde dehydrogenase)→acetate→CO2 and water

9. Depressant

10. Microsome ethanol oxidation – induced


	Biological effects of alcohol
1. Why does ethanol lead to sedation?

2. How can the intoxicating effects of ethanol be reversed?

3. What is the effect of alcohol on Ca flux?

4. What is the effect of alcohol on cAMP?

5. What are the stimulus reward properties of ethanol?

6. Explain why there is tolerance towards alcohol effects

7. What type of function is degree of tolerance for alcohol greater for, sensorimotor or higher cortical functions?

8. What is the timing and staging withdrawal?

9. How do you treat withdrawal symptoms from alcohol?
	Withdrawal from alcohol
1. What is the timing and staging withdrawal?

2. How do you treat withdrawal symptoms from alcohol?
3. What type of drug blocks effects of alcohol?



	Pharmacotherapy strategies for alcohol abstinence maintenance

1. Name 4 strategies for alcohol abstinence

2. What is the therapeutic rationale behind alcohol sensitization/punishment medications?

3. What is the mechanism of using disulfiram to suppress alcohol abuse?

4. What is the disulfiram-ethanol reaction?

5. What 2 incentives have been shown to increase compliance rates for use of Antabuse?
6. Name 2 pharmacologic and 2 behavioral methods of anti-craving reward reducing treatment
7. What are the only category of drugs that have FDA approved maintenance therapy?
	Neurochemical basis of reward treatments
1. Name 5 neurochemical rewards systems and associated drugs that decrease the sense of reward from alcohol

	1. Withdrawal

· 0.5-2d – minor syndrome: tremor, insomnia, irritability, nausea, vomiting, hallucinosis (seizures can occur in absence of other symptoms within 30h post-withdrawal)

· ~5d – major syndrome: delirium tremens (delirium, agitation, anxiety, autonomic instability), hypertension, diaphoresis, tachycardia, fever

2. Treatment
· Pharmacologic

· Benzodiazepines – prevent seizure recurrence, ↓agitation/tremulousness in DTs

· Ca-channel blockers/NMDA R antagonists may ↓seizures

· Phenothiazines are contraindicated

· β-blockers - ↓autonomic hyperactivity

· Chloridine - ↓drug-craving as well as ↓catecholamine release

· Non-pharmacologic

· Supportive, reassuring

· ↓confusing stimuli

· Restraints – when necessary

· Vitamins – thiamine (prevent Wernicke-Korsakoff), pyridoxine (↓peripheral neuropathy and sideroblastic anemia)
3. Antibuse/disulfram – reduces aldehyde dehydrogenase


	1. Activates GABAA R Cl- flux

2. Selective benzodiazepine inverse agonist
3. Inhibits NMDA-activated Ca channels

4. Levels stimulated by ethanol

5. Mediated in the limbic system, reinforcing effects → alcoholism
6. NADPH/CYTP450 in microsomal membrane (MEOS) is induced (alternative pathways to normal metabolism)
7. Sensorimotor



	Neurochemistry    Pharmacology

Opioid

Naltrexone




Nalmefene

Serotonin

Ondansetron




Fluoxetine

Dopamine

Olanzepin


Glutamate

Acamprosate

GABA/Glutamate
Topiramate


	1. Strategies

· Sensitization/Punishment

· Anticraving or reward reduction

· Long-term drug substitution

· Management of comorbid  psychiatric disorders

2. Avoidance of the punishment→development of alcohol-free coping skills

3. Inhibits aldehyde dehydrogenase→accumulation of acetaldehyde→ disulfiram-ethanol reaction – Punishment strategy

4. Flushing, dyspnea, nausea/vomiting, hypotension – when drinking alcohol while on disulfiram
5. Antabuse  + methadone/community reinforcement
6. Mechanisms

· Pharmacological mechanisms

· receptor blockade

· decreased neurotransmitter activity

· Behavioral mechanisms

· decreased reinforcement

· extinction of drug-associated cues

· coping skills development
7. Opioids



	Naltrexone
1. Drug type

2. MOA

3. Name 4 advantages of using naltrexone to treat alcohol dependence

4. What are the effects of naltrexone?

5. What are the side effects?
6. For whom does naltrexone work?

7. For whom is naltrexone contraindicated?
	Management of alcoholism with comorbid psychiatric disorders
1. What psychiatric disorder in women has the highest rate of comorbidity with alcoholism?

2. What psychiatric disorder in men has the highest rate of comorbidity with alcoholism?

3. What are the implications of psychiatric disorder in patients who have psychiatric disorder?

4. What class of anti-depressant is most effective in treating alcohol and depression symptoms?
5. What widely used drug improves both alcohol and anxiety symptoms?

	Analgesic class comparisons
1. Describe the effects on pain relief with use of NSAIDs and acetaminophen, opioids (mixed/partial), and opioids (pure agonist)

2. For which of the analgesics is there a ceiling effect?

3. For which of the analgesic is tolerance developed?

4. Which of the analgesics have side effects?

5. Is there a reason based on side effects not to use these drugs to control pain?

6. What is the typical t1/2 of opiate analgesics and why?

7. How does renal failure effect excretion of opiates?
8. How frequently is MS contin administered? Why?
	Morphine-like agonists
1. Name 3 morphine-like agonists

2. For what patients is the use of hydromorphone useful?

3. What is the product of demethylated codeine?

4. Name another useful effect of codeine

5. Why is codeine ineffective in 10% of Caucasians?

6. How is the effect of codeine in Chinese different?


	1. Anxiety
2. Conduct disorder (juvenile antisocial personality disorder)

3. Implications

· alcoholism treatment noncompliance

· alcohol relapse

· psychosocial and interpersonal problems

· greater severity of psychiatric symptoms 

· suicide
4. SSRIs
5. Buspirone 


	1. Anti-alcohol abuse

2. a nonselective opioid receptor antagonist

3. Advantages

· Considerable experience in opiate dependence treatment

· Very few serious side effects

· No psychoactive effects of its own

· No known adverse interaction with alcohol or most commonly prescribed medications

4. Effects

· Drinking days 

· The number of drinks per occasion

· Craving or desire to drink

· The likelihood of  a “slip” leading to relapse

· Self-reported alcohol “high” during a slip

5. Side effects
· Gastrointestinal upset, nausea/vomiting 

· Headache, dizziness

· Fatigue, insomnia

6. Patients who: are compliant, have high baseline alcohol craving, slow metabolizers, more intensive psychosocial tx, positive family history of alcoholism
7. Patients who: have acute hepatitis or liver failure, require narcotic analgesia, are on opioid substitution therapy, are pregnant or nursing



	1. Hydromorphone, oxycodone, codeine

2. Fluid volume limitations (ie. CHF, renal dz), if # pills is a problem (hydromorphine is more potent)

3. Morphine (1st pass effect)
4. Cough suppression

5. P450 2D6 polymorphism – unable to convert to morphine

6. Less morphine from codeine and less analgesia
	Analgesic class

Pain

Ceiling effect

Tolerance

Side effects

NSAIDs Acetaminophen

Mild moderate

yes

no

common ++

Opioids mixed/partial

Moderate

yes

yes

common ++

Opioids

pure agonist

Moderate severe

no

yes

(rapid)

common +++
1. 5. No – all side effects can be controlled
2. 6. 4h – 6-glucuronide metabolite of morphine is more potent than morphine

3. 7. Raises 3-gluc (inactive)>6-gluc (v. Active)>morphine

4. 8. q12h =sustained release
5. 

	Opioids
1. What is the active isomer of methadone and what is its t1/2 compared to the inactive isomer?

2. What is the analgesic duration of methadone?

3. What are the main side effects of opioids?

4. Name 4 approaches to manage the side effects

5. How can constipation be managed?

6. How can sedation be managed?
7. What is a dose-sparing side-effect?
	Phenylpiperidines
1. Give 3 examples of phenylpiperdines
2. Describe the metabolism of meperidine
3. t1/2 of what compounds will be increased with liver failure?

4. What is the onset of action and duration of action for both drugs?

5. Why is the use of meperidine sometimes favored?

6. How is normeperidine cleared and what is the t1/2?

7. What are the effects of normeperidine?

8. What are the clinical roles for meperidine?

9. In what circumstances is meperidine not useful or contraindicated?

10. How is fentanyl administered?

11. What is an important use for oral fentanyl?

	Opioid interactions
1. Name an important pharmacokinetic opioid interaction

2. Is it necessary to change the dose of this opioid to decrease biologic risks?

3. Name 3 undesirable pharmacodynamic opioid interactions
4. Name 2 desirable pharmacodynamic opioid interactions 
	Match Drug to Pain/Patient

What opiate matches the following descriptions

1. 1st line opiate

2. Long term easy administration

3. Fluid volume limitations

4. Long-term unable to take oral meds, anesthesia

5. Very short course, if at all

	1. Meperidine (Demerol), Fentanyl
2. Metabolism - 50% oral bioavailability, Hydrolysis, then glucuronidation (meperidinic acid). Demethylation (normeperidine), Normeperidine glucuronidated to inactive form

3. Meperidine, Normeperidine, Fentanyl
4. OOA: Meperidine: rapid in minutes – enhanced CNS penetration; Fentanyll:patch:12h onset/offset, transmucosal: 15min; DOA: Mep: 4h, Fent: patch 22h, oral 7h
5. Less smooth muscle effects

6. Renal and hepatic; 15-20h

7. Side effects

· Concentration-related CNS excitotoxin

· Anxiety, tremor, myoclonus, seizures

· Opioid antagonists may worsen toxicity by negating inhibitory effects of meperidine

8. Clinical roles

· Pre-procedural pain prophylaxis (single or few doses)

· Smooth muscle diminished effects, e.g. Cholecystitis

· Obstetrical pain

9. Not useful - Pain of duration > 48 hrs, renal failure, ↓seizure threshold, sickle cell disease (Renal and CNS complications, Episodic, but prolonged use, Morphine more cost effective), MAO inhibitors - hyperpyrexia, delirium, seizure

10. Transdermal patch (Duragesic), or oral transmucosal (Actiq)
11. Breakthrough chronic pain
	1. R-isomer  (active) – 37h; (S-isomer – 29h)
2. 4h

3. Side effects

Desirable

Undesirable

Desirability depending on circumstance

Analgesia

Anxiolytic

Constipation

Nausea

Vomiting

Pruritis

Urinary retention

Respiratory depression

Sedation

Euphoria

Cough suppression

Decreased gut motility

4. Managing side effects

· Add NSAID for dose-sparing effect

· Alter regimen to decrease peak/trough differences

· Switch opiates: incomplete cross tolerance

· Add drugs to counter side effects

5. Begin two drug therapy at initiation of opioids, stimulant and detergent (pericolace, senekot-S)

6. Caffeine, dextroamphetamine, methylphenidate

7. Effect of analgesia is cumulative, but no change in risk of adverse effects→therefore use smaller doses to achieve desired analgesic effect and minimize undesirable side effects of both drugs


	1. Morphine -first line opiate

2. MS Contin - long term easy administration

3. Hydromorphone - fluid volume limitations

4. Fentanyl

· long-term unable to take oral meds

· anesthesia

5. Meperidine - very short course, if at all


	1. Methadone metabolism increased
· Rifampin
· Phenytoin

· Ritonavir (no PD effect)

· Nelfinavir (no PD effect)

· Amprenavir (no PD effect)

· Lopinavir (conflicting data on PD effect)

2. No change in pharmacodynamics→therefore don't need to change dose

3. Pharmacodynamic

· MAO inhibitors (phenylzine)-Meperidine

· hyperpyrexia, excitation, delirium, seizures

· Exaggerated depression:

· phenothiazines, MAO inhibitors, tricyclics

· Phenothiazines

· enhance analgesia, respiratory depression, sedation, hypotension

4. Desirable interactions

· Enhanced analgesia - Antihistamine (hydroxyzine), Desipramine (post-operatively), Amphetamine (small doses)/caffeine

· Analgesic dose-sparing – NSAID, Acetaminophen

	Equianalgesic conversion
1. Explain how to convert from one analgesic to another

2. How do you switch from morphine to MS contin or oxycodone to ocycontin?
	Behavioral pharmacology of drug abuse
1. What are the 3 types of influences that result in drug abuse?

2. What may be the most effective treatment for drug abuse?
3. What is the driving force for relapse to drug abuse?

	1. 
	1. 
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