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CLINICAL PHARMACOLOGY II

PAC 16 SYLLABUS

Credits: 3.0 credits



Semester: Spring 2007

Course Coordinator: Danielle Longo, RPh

Course Instructor: Danielle Longo, RPh

COURSE DESCRIPTION:
In this course the student will continue to build upon the principles learned in Pharmacology I, including the general and specific concepts of medical pharmacology, pharmacokinetics and pharmacodynamics. Students will become familiar with the mechanisms of action, interactions, adverse reactions and therapeutic indications for various pharmacological agents. The students will also review case studies in order to appropriately select and prescribe pharmacological agents. The student will continue to practice writing prescriptions according to the laws governing this privilege in New York State. Emphasis will be placed on patient education, with regards to drug administration, potential adverse side effects and drug-drug and drug-food interactions, including health literacy issues.


COURSE GOALS

Upon completion of this course the first-year Physician Assistant student will be able to:

1. Discuss the pharmacological class, therapeutic indications and contraindications, pharmacodynamics and pharmacokinetics, routes of administration, potential side effects and toxicities, and drug interactions of the various drugs listed in the course outline.

2. Describe the altered pharmacokinetics and pharmacodynamics and other special considerations that must be taken into account when prescribing for elderly patients, pediatric patients, pregnant and nursing women, patients with renal disease and patients with hepatic disease.

3. Describe the concept and potential problems of polypharmacy in the geriatric patient.

4. List the indications, adverse reactions and drug interactions of selected (most commonly used) complementary and alternative medications.

5. Discuss medication errors and strategies to reduce the risk of their occurrence.

COURSE OUTLINE
1. Headache Medications

2. Antiepileptics

3. Antiarrhythmics

4. Drugs for Congestive Heart Failure

5. Drugs for Coronary Artery Disease and Myocardial Infarction

6. Antiretrovirals

7. Non-steroidal anti-inflammatory drugs

8. Anti-rheumatic and Anti-gout meds

9. Analgesics

10. Hormonal Preparations

11. Drugs for Urinary Incontinence and Smoking Cessation

12. Geriatric and Pediatric Considerations II

13. Drugs for Parkinson’s Disease and Alzheimer’s Disease

14. Sedatives, hypnotics and anxiolytics

15. Psychotropics

16. Antidepressants

17. Anesthetics

18. Parenteral and Enteral Nutrition and IV fluids

19. Herbal and Alternative Therapy

20. ACLS drugs

21. Medication Error Prevention

INSTRUCTIONAL OBJECTIVES

HEADACHE MEDICATIONS

The first-year Physician Assistant student will be able to:

1. List the three most common primary headache disorders.

2. Describe the pathogenesis of migraine headaches with respect to:

a. Neurovascular dysfunction, hormone imbalances

b. Migraine triggers, including food and drugs that induce migraine

3. Describe the first and second phase of a migraine attack.

4. List the prophylactic and abortive drugs used in the treatment of migraine.

5. For the following drugs used in the prophylaxis of migraines, list the MOA (if known), ADRs and selected examples within each category

a. Anticonvulsants

b. Antidepressants

c. NSAIDs

d. Beta and Calcium Channel blockers

e. 5-HT2 receptor antagonists

f. Miscellaneous agents

6. For the following drugs use in the abortive treatment of migraines, list the MOA, contraindications, dosing implications, ADRs, DDIs and selected examples within each category

a. DHE and ergotamine

b. 5-HT 1D/1B receptor agonists

c. Non-narcotic analgesics

d. Barbituate hypnotics

e. Steroids

f. Isometheptene

ANTIEPILEPTICS

The first-year Physician Assistant student will be able to:

1. Discuss the classification of seizures.

2. Distinguish between partial, generalized, tonic-clonic and absence seizures.

3. Describe the basic pathophysiology of seizures with respect to: abnormal neuronal discharge, excessive glutamate, suppression of GABA and increase in calcium in T-type channels.

4. Describe the general mechanism of actions for antiepileptic drugs.

5. For each of the following drugs used to treat partial and generalized tonic-clonic seizures, discuss the MOA, specific indications and contraindications, precautions, ADRs, DDIs, monitoring parameters and use in pregnancy

a. Carbamazepine

b. Phenytoin

c. Valproate

d. Phenobarbital

6. List selected examples of adjunct drugs used to treat partial seizures and discuss the indications, primary precautions and ADRs of each.

7. Demonstrate the ability to appropriately prescribe and educate a patient on antiepileptic drug therapy via case study and prescription writing.

ANTIARRHYTHMICS

The first-year Physician Assistant student will be able to:

1. Describe the physiology of a normal heartbeat.

2. List the general causes of arrhythmia.

3. Describe the pathophysiology of arrhythmias with respect to abnormal impulse formation and abnormal impulse conduction.

4. List selected pharmacological agents that may induce arrhythmias.

5. Describe the mechanisms and classifications of Antiarrhythmic drugs according to the Vaughan-Williams Classification system.

6. For each of the 5 major types of Antiarrhythmics from Vaughan-Williams Classification, discuss their MOA, indications and contraindications, ADRs and DDIs for the selected drugs within each class:

a. Type IA: Quinidine, Procainamide, Disopyramide

b. Type 1B: Lidocaine, Mexilitine, Tocainide

c. Type 1C: Flecainide, Propafenone

d. Type II: Beta-blockers

e. Type III: Amiodarone, Ibutilide, Sotalol, Dofetilide, Bretylium

f. Type IV: Calcium channel blockers

g. Type V: Adenosine, Digoxin, Magnesium

7. Discuss the role of anticoagulation in the treatment of arrhythmias.

8. Demonstrate the ability to appropriately prescribe an Antiarrhythmic drug via case study and prescription writing.

DRUGS FOR CONGESTIVE HEART FAILURE

The first-year Physician Assistant student will be able to:

1. List the most common causes of heart failure.

2. Discuss the differences in pathophysiology between left-sided vs. right-sided heart failure.

3. Discuss the Frank Starling Compensatory Mechanism.

4. For each of the following classes of drugs used to treat heart failure, discuss the MOA for treatment of heart failure, other therapeutic indications, precautions and contraindications, ADRs, DDIs, monitoring parameters, advantages and disadvantages verses other classes of drugs for heart failure and list selected examples of drugs within each class:

a. Diuretics: Thiazide, Loop, Aldosterone antagonists

b. Vasodilators: ACE inhibitors, Nitrates, Hydralazine, Angiotensin Receptor blockers

c. Beta Blockers, Nesiritide

d. Positive Ionotropes: Digitalis glycosides, Adrenergic receptor agonists, PDE inhibitors

e. Investigational treatments: Vasopeptide inhibitors, Cytokine antagonists, Endothelin antagonists

5. Discuss the overall treatment approach to the management of heart failure.

6. Demonstrate the ability to appropriately prescribe and educate a patient for heart failure medications via case study and prescription writing.

DRUGS FOR CORONARY ARTERY DISEASE AND MYOCARDIAL INFARCTION

The first-year Physician Assistant student will be able to:

1. Provide a brief overview of the two major types of ischemic heart disease to include:

a. Angina Pectoris – typical and variant angina

b. Myocardial infarction

2. Discuss the rationale for the general pharmacological management of angina.

3. Discuss the major differences in the treatment of typical verses variant angina.

4. For each of the following categories of drugs used to treat ischemic heart disease, discuss the MOA, therapeutic indications and contraindications, pharmacokinetics and dosing implications, ADRS, DDIs, advantages and disadvantages, and list selected examples of drugs within each category:

a. Nitrates

b. Calcium channel blockers

c. Beta-blockers

d. Anti-platelet drugs 

e. Fibrinolytics

5. Discuss the pharmacological management of acute myocardial infarction.

6. Demonstrate ability to select and prescribe the appropriate medication for angina through case studies and prescription writing.

ANTIRETROVIRALS

The first-year Physician Assistant student will be able to:

1. Describe the pathogenesis of HIV.

2. Discuss the primary targets of antiretroviral therapy with respect to the life cycle of HIV.

3. List the basic components of the immune system related to the pathogenesis of HIV.

4. Discuss the role of CD4 cell count and viral load test in the criteria of antiretroviral treatment.

5. Discuss the NIH guidelines for initiation of antiretroviral therapy.

6. Describe the principles of highly active antiretroviral therapy (HAART).

7. List the overall goals of HIV therapy.

8. Discuss the MOA, indications and contraindications, pharmacokinetics, dosing and administration considerations, advantages and disadvantages, ADRs, DDIs, use in pregnancy for the 3 major classes of antiretroviral agents:

a. Nucleoside or Nucleotide Reverse Transcriptase Inhibitors (NRTIs)

b. Nonnucleoside Reverse Transcriptase Inhibitors

c. Protease Inhibitors

9. For each of the 3 major classes of antiretroviral agents, list selected examples of drugs within each class and discuss their advantages and disadvantages.

10. Discuss MOA, indications, dosing and ADRs of the new ARV fusion inhibitor enfuviritide (Fuzeon).

11. List the preferred HAART regimens for the initiation of HIV therapy. 

12. List the limitations of the currently available ARV drugs.

13. Describe HIV prophylaxis following occupational exposure.

14. Demonstrate the ability to appropriately prescribe and monitor antiretroviral therapy via case study and prescription writing.

NSAIDS, ANTIRHEUMATIC AND ANTIGOUT DRUGS

The first-year Physician Assistant student will be able to:

1. Describe the mechanism of action of NSAIDs.

2. List the major therapeutic uses, adverse effects and drug interactions of NSAIDs.

3. Explain the difference between COX-1 and COX-2 inhibitors.

4. Know the names and primary adverse effects of the disease modifying anti-rheumatic drugs.

5. Know the names, indications, mechanisms and primary adverse effects of the drugs used for gout.

6. Demonstrate the ability to appropriately prescribe and educate a patient for medication for arthritis via case study and prescription writing.

ANALGESICS

The first-year Physician Assistant student will be able to:

1. List the definitions, causes and classification of various types of pain.

2. Distinguish the different characteristics between acute and chronic pain.

3. List the drugs/drug classes used for pain prevention and relief.

4. Describe the mechanism of activation of opiod receptors.

5. Discuss the MOA, therapeutic indications and contraindications and precautions, pharmacokinetics, ADRS and DDIs of opiod agonists, partial opiod agonists and opiod antagonists.

6. Calculate equianalgesic doses of opiods when provided with appropriate dosing charts.

7. Define and describe patient controlled analgesia.

8. Discuss the rationale for the use of adjuvant drugs in pain management. List the various types of adjuvant drugs used for pain.

9. Describe the general principles for effective pain management.

HORMONAL PREPARATIONS I – Contraceptives

The first-year Physician Assistant student will be able to:

1. Describe the role of estrogen, progesterone, LH and FSH in the normal menstrual cycle.

2. Distinguish monophasic, biphasic and triphasic combination oral contraceptives (OCs).

3. List examples of long-acting contraceptives that are available in the following dosage forms: transdermal patch, vaginal ring, injection, subdermal implants and IUDs.

4. Describe the mechanism of action of combination oral contraceptives.

5. List the indications and contraindications for combination oral contraceptives. Distinguish between absolute and relative contraindications.

6. List the most common drug interactions associated with the use of oral contraceptives, particularly those that decrease effectiveness of contraceptives and therefore increase the probability of pregnancy.

7. List the adverse effects associated with the use of contraceptives with respect to amount of each hormone in the contraceptive.

8. Discuss the proper instructions for use of oral contraceptives that should be given to patients.

9. List the warning signs associated with specific severe adverse effects of OCs that patients can be educated on.

10. List the potential advantages of the progestin only contraceptives.

HORMONAL PREPARATIONS II – Miscellaneous hormonal preparations and HRT

The first-year Physician Assistant student will be able to:

1. Discuss the MOA, indications, efficacy, adverse effects of the following abortifacients:

a. Mifepristone (RU-486), Morning-After Pill, Intrauterine Device

2. Discuss the MOA, indications, contraindications, adverse effects and dosage forms of prostaglandin agonists to include dinoprostone and carboprost.

3. Discuss the general approach to the management of infertility.

4. Discuss the MOA, indications, contraindications, ADRs and dosing implications of the following fertility agents: HMG, Follitropin, Clomiphene.

5. Discuss MOA, ADRs and dosing implications of the following drugs used to treat endometriosis:

a. GnRH analogs
b. Danazol (Danocrine)
c. Oral Contraceptives
d. Depo Provera

6. List the general symptoms of menopause.
7. List the diseases that post-menopausal women are at increased risk of developing.
8. List the various dosage forms available for the treatment of hormone replacement therapy (HRT).
9. Distinguish between cyclic and continuous HRT.
10. Discuss the rationale for combining progestins with estrogens for use in HRT.
11. Describe the various adverse effects, risks and benefits associated with HRT.
12. Discuss the primary results of the Women’s Health Initiative study sponsored y the National Institutes of Health.
13. List acceptable non-hormonal treatments of hot flashes associated with menopause.
14. Discuss the acceptable non-hormonal treatments of osteoporosis associated with menopause.
URINARY INCONTINECE

The first-year Physician Assistant student will be able to:

1. List the three types of urinary incontinence.
2. Choose the appropriate class of pharmacological agent to be used to treat a specific type of urinary incontinence based on a patient’s clinical presentation.

3. Know the different classes of medications used to treat the various forms of urinary incontinence including their MOA, precautions, ADRs and DDIs.

4. Describe the different dosage forms of oxybutynin that may be used to treat urinary incontinence.
SMOKING CESSATION

The first-year Physician Assistant student will be able to:

1. List the pharmacological actions of nicotine.
2. Know the 3 general approaches to smoking cessation.

3. Describe the treatment approaches for the 3 types of patients according to the tobacco cessation guidelines established by the US Department of Health and Human Services.

4. List the pharmacological agents used for tobacco cessation treatment including their dosing, instructions for use, ADRs and DDIs.

GERIATRIC AND PEDIATRIC CONSIDERATIONS II
The first-year Physician Assistant student will be able to:

1. Review the pharmacokinetic and pharmacodynamic differences that must be considered when choosing and dosing medications in the elderly patient.

2. List the general principles for appropriate medication use in the geriatric patient.

3. List medications requiring special consideration in the elderly patient.

4. List the 5 most common medication -related problems in the elderly patient.

5. Discuss the potential problems related to polypharmacy in the elderly patient and strategies to reduce the risk of medication errors and adverse events due to polypharmacy.

6. List the top 10 drug-interactions in long-term care facilities

7. Review the pharmacokinetic and pharmacodynamic differences that must be considered when choosing and dosing medications in the pediatric patient.

8. List selected examples of human teratogenic drugs.

9. List specific drugs that are contraindicated in pediatric patients.

10. Discuss the principles of dosing medications in pediatric patients.

11. List the common conversion factors necessary for pediatric dosing.

12. Demonstrate the ability to appropriate calculate doses for medication in a pediatric patient and to appropriate prescribe medications via case study and prescription examples.

PARKINSONS DISEASE

The first-year Physician Assistant student will be able to:

1. Describe the basic pathophysiology of PD with respect to dopamine and acetylcholine.
2. Describe the general mechanism of actions of the drugs used to treat PD.

3. Know the categories and individual agents used to treat PD including MOA, precautions, ADRs, DDI and patient instructions.

4. Demonstrate the ability to appropriately manage and monitor a patient with PD through a case study and prescription writing.

ALZHEIMERS DISEASE

The first-year Physician Assistant student will be able to:

1. Describe the general pathophysiology, course and stages of Alzheimer's Disease (AD).
2. List the 10 warning signs of AD.

3. Know the classes, MOA, kinetics, ADRs, DDIs, instructions for use and therapeutic role of the drugs used to treat AD.

4. List the other treatment options being evaluated for potential benefit in treatment of AD.

5. Demonstrate the ability to appropriately manage and monitor drug therapy for AD through a case study and prescription writing.
SEDATIVES-HYPNOTICS-ANXIOLYTICS 

The first-year Physician Assistant student will be able to:

1. List the clinical uses of sedative-hypnotics and anxiolytics.

2. For each of the following classes of drugs, discuss the specific therapeutic indications and contraindications, mechanism of action, pharmacokinetics and dosing implications, precautions and ADRs, DDIs, implications in pregnancy, lactation, pediatric and geriatric patients, advantages and disadvantages when compared to other classes and list selected examples of drugs within each class:
a. Benzodiazepenes
b. Benzodiazepene receptor agonists
c. Barbiturates
d. Miscellaneous agents: chloral hydrate, antihistamines, antidepressants, beta blockers, buspirone
3. Demonstrate the ability to appropriately prescribe anxiolytic and sedative hypnotic medications via case study and prescription writing.

PSYCHOTROPICS

The first-year Physician Assistant student will be able to:

1. Define the dopamine hypothesis associated with schizophrenia.
2. List the advantages of the atypical antipsychotics over the conventional antipsychotic medications.

3. Know the clinical uses of the antipsychotics.

4. Describe the mechanism of action of the antipsychotics with respect to dopamine and their affects on other receptor systems.

5. Identify different types of extrapyramidal side effects induced by antipsychotics after viewing a video.

6. List the kinetics, contraindications, adverse effects and drug interactions of the antipsychotics.

ANTIDEPRESSANTS

The first-year Physician Assistant student will be able to:

1. List the basic DSM-IV criteria for depression.

2. For each of the following classes of antidepressants, discuss indications and contraindications, mechanism of action specific to receptor activity, pharmacokinetics and dosing implications, precautions, ADRs, implications in pregnancy and lactation, instructions for patient use, advantages and disadvantages when compared to other classes and list selected examples of drugs to include:

a. Tricyclic antidepressants

b. MAO-Is

c. Heterocyclics

d. SSRIs

e. Receptor modulators

f. Dual reuptake inhibitors

3. Discuss the recent controversy of the use of SSRIs and increased suicide risk.

4. Define serotonin syndrome.

5. Demonstrate the ability to appropriate prescribe antidepressant medications via case study and prescription writing.

ANESTHETICS

The first-year Physician Assistant student will be able to:

1. List the various routes of administration of local anesthetics.

2. Discuss the role of vasoconstrictors with local anesthetics.

3. Describe the general mechanism of action of local anesthetics.

4. Discuss the main differences between local anesthetics of the ester and amide groups.

5. List a distinct indication for each of the following anesthetics

a. Cocaine

b. Benzocaine

c. Procaine

d. Chlorprocaine

e. Lidocaine

f. Bupivicaine

g. Emla cream

6. List the ideal properties of general anesthetics

7. Define the four stages of general anesthesia.

8. For each of the following IV anesthetics, discuss the role in anesthesia, kinetics and primary ADRs:

a. Barbiturates

b. Benzodiazepenes

c. Etomidate

d. Propofol

e. Ketamine

f. Opiods

g. Alpha 2 agonists

9. Discuss the major differences between Inhalational and IV anesthetics.

10. Discuss the major differences between nitrous oxide and halogenated hydrocarbons.

11. Discuss the role of neuromuscular blocking agents in anesthesia.

12. List the role of adjunct medications used with anesthesia.

PARENTERAL AND ENTERAL NUTRITION AND IV FLUIDS

The first-year Physician Assistant student will be able to:

1. Describe how to assess body fluid volume of a patient in order to identify volume overload, volume depletion and dehydration.

2. Define osmolarity.

3. For each of the following types of IV solutions, discuss indications and contraindications and list selected examples within each class:

a. Isotonic solutions, Hypotonic solutions, Hypertonic solutions

4. Define parenteral nutrition.

5. List the clinical indications and contraindications for parenteral nutrition.

6. Discuss the major differences between peripheral and total parenteral nutrition with emphasis on differences in duration of therapy, dextrose concentration and primary source of calories.

7. List the primary components of parenteral nutrition.

8. Discuss the required monitoring parameters for patients receiving parenteral nutrition.

9. List the technical, infectious and metabolic complications associated with parenteral nutrition.

10. List the primary routes for enteral nutrition and indications and contraindications of each.

HERBAL AND ALTERNATIVE THERAPY

The first-year Physician Assistant student will be able to:

1. Define the following terms:

a. Herbal medicine

b. Complementary medicine

c. Alternative medicine

d. Aromatherapy

e. Homeopathic medicine

f. Ayurveda

g. Bach Flower remedies

h. Dietary supplement

2. Discuss the DSHEA Act regarding dietary supplements.

3. Discuss the recent concerns regarding the utilization of herbal therapy.

4. List the herbal products that are currently used in the treatment of arthritis.

5. For the following herbs, discuss the primary reported use and the major precautions, ADRs and DDIs:

a. Echinacea

b. Feverfew

c. Garlic

d. Ginkgo biloba

e. Ginseng

f. Kava-kava

g. Milk thistle

h. Saw palmetto

i. St. John’s Wort

j. Airborne

k. Bitter orange

l. Black Cohosh

m. Cat’s claw

n. Coenzyme Q10

o. Cortisol blockers

p. Cranberry 

q. Ginger

r. Licorice

s. Melatonin

t. Shark cartilage

u. Valerian root

MEDICATION ERROR PREVENTION

The first-year Physician Assistant student will be able to:

1. Define “medication error”.
2. List the most common causes and types of medication errors.

3. Identify high-alert medications that may cause serious harm when they are involved in errors.

4. Discuss strategies and mechanisms to help reduce the occurrence of medication errors.

5. Explain the importance of a medication error reporting system.

6. Know the most common organizations offering safe medication practices.

ACLS DRUGS

The first-year Physician Assistant student will be able to:

1. Define the following Classes of Recommendations for ACLS:

a. Class I, Class IIa, Class IIb, Indeterminate. Class III

2. Describe the major steps in the Primary and Secondary ABCD Surveys for ACLS.

3. List in the appropriate temporal sequence, the drugs used for each of the following ACLS indications: 

a. Ventricular fibrillation (VF), Pulseless Ventricular Tachycardia
b. Pulseless Electrical Activity (PEA)

c. Asystole, Bradycardia
d. Supraventricular Tachycardia (SVT)

4. List the major indications, precautions, dosages and administration techniques for the following drugs used in ACLS protocols: adenosine, atropine, dopamine, epinephrine, lidocaine, magnesium, sodium bicarbonate, Vasopressin.

5. List the indications for the following drugs used in ACLS protocols: amiodarone, isoproterenol, procainamide, dextrose, naloxone, calcium channel and beta blockers, digoxin and calcium chloride

6. List the primary drugs used in the treatment of hyperkalemia.

7. Identify the three major types of cardiac arrest, bradycardia and SVT via case-based learning.

REQUIRED READING
1. Katzung, B. Basic and Clinical Pharmacology. 10th edition. McGraw-Hill Publishing, 2005.

TEACHING METHODOLOGY

The instructional methods for teaching Pharmacology I will include lectures, slide presentations, problem-based learning and case studies, assigned readings and prescription writing.
EVALUATION CRITERIA:

The course grade will be based on four written examinations; each comprising 25% of the final grade.

For information regarding grades, attendance, testing procedure and policy, make-up examinations and remediation please see the student handbook.
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