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COURSE DESCRIPTION: 

The student will learn general and specific concepts of medical pharmacology, pharmacokinetics, pharmacodynamics, pharmacotherapeutics and pharmacogenomics. Students will become familiar with the mechanisms of action, interactions, adverse reactions and therapeutic indications for pharmacological agents. Students will also become familiar with prescription writing and 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. Describe general fundamental principles of pharmacology, pharmacokinetics, pharmacodynamics, pharmacotherapeutics and pharmacogenomics.

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. Write prescriptions that are compliant with laws governing this privilege in New York State.

4. Explain autonomic physiology and pharmacology to include cholinergic agonists, cholinergic antagonists, adrenergic agonists and adrenergic antagonists.

5. List the pharmacological class, therapeutic indications and contraindications, mechanism of action, pharmacokinetics, administration, potential side adverse effects and drug-drug and drug-food interactions of the drug classes listed in the course outline.

COURSE OUTLINE

1. Introduction to Pharmacology

2. Age Related Dosing

3. Prescription Writing

4. The Autonomic Nervous System 

5. Glucocorticosteroids

6. Dermatological Preparations

7. Sympathomimetics, Antihistamines and EENT Products

8. Ophthalmic Preparations 

9. Antifungals

10. Antivirals

11. Antibiotics

12. Asthma medications

13. Antimycobacterials

14. Antihypertensives

15. Antihyperlipidemics

16. Gastrointestinal agents

17. Agents for Diabetes Mellitus

18. Agents for Sexual Dysfunction

19. Agents for Thyroid Dysfunction

20. Agents for BPH, Renal Disorders and Dialysis

21. Anticoagulant, Anti-platelet and Fibrinolytic agents

22. Chemotherapy Agents and End of Life Care

23. Pharmacology Review I, II, III

INSTRUCTIONAL OBJECTIVES

INTRODUCTION TO PHARMACOLOGY – General Principle of Pharmacology, Pharmacokinetics, Pharmacodynamics, Pharmacotherapeutics and Pharmacogenomics

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

1. Define the following terms: pharmacology, clinical pharmacology, drug, pharmacodynamics, pharmacokinetics, pharmacotherapeutics, toxicology, teratology, pharmacogenetics and pharmacogenomics.

2. Describe the therapeutic index and list examples of drugs with a low therapeutic index.

3. Discuss, in general terms, the mechanism of action of drugs with respect to receptor binding, specificity and lock and key concept.

4. Distinguish an agonist from a partial agonist and an antagonist with respect to receptor binding.

5. Describe the difference between the potency of a drug vs. its efficacy.

6. Discuss the difference between tolerance to a drug vs. dependence.

7. Describe the placebo effect.

8. List, describe and give one example of for each of the following allergic-immunologic reactions:

a. Type I Hypersensitivity

b. Type II Hypersensitivity

c. Type III Hypersensitivity

d. Type IV Hypersensitivity

9. Define passive diffusion, facilitated diffusion, active transport and pinocytosis.

10. Discuss the concept of bioavailability and its relationship to drug absorption.

11. Define the first pass effect and its effects on bioavailability.

12. List other general factors that may affect absorption of drugs.

13. Describe the following routes of administration:

a. Enteral (PO, SL, PR)

b. Parenteral (IV, IM, SC)

c. Topical (skin, EEN preparations)

d. Transdermal

e. Aerosol

14. Discuss the movement of drugs through various compartments in the body.

15. Describe the binding of drugs to non-receptor sites and the clinical significance of this.

16. Discuss the importance of the blood brain barrier and placental barrier.

17. Distinguish between Phase I and Phase II metabolism of drugs.

18. Discuss the importance of the cytochrome P450 enzyme system with its respect to drug metabolism, drug-drug and drug-food interactions.

19. Define pharmacogenomics and its impact on an individual’s response to medication therapy.

20. Discuss the most important routes of elimination of drugs (renal, biliary, breast milk).

21. Discuss the effect that urinary pH has on the excretion of drugs.

22. Define clearance and its relationship to steady state.

23. Explain the concept of a drug’s half-life and discuss its therapeutic implications.

24. Identify the various factors that can modify the pharmacokinetics of a drug: age, weight, gender, genetics, underlying disease states, immune status, psychological and placebo effect, drug interactions and food interaction.

25. Discuss the FDA’s risk classification for drug safety in pregnancy and define the 5 pregnancy categories for drugs (Categories A, B, C, D, X)

AGE RELATED DOSING

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

1. List the chronic conditions and altered physiologic changes that must be considered when providing drug therapy to an elderly patient.

2. Discuss the altered pharmacokinetics that impact on drug therapy of elderly patients.

3. Describe factors that alter absorption of oral, intramuscular and topical dosage forms in the elderly.

4. Discuss the changes of aging in body composition that affect drug distribution including changes in total body water, lean body mass, body fat and serum albumin.

5. Discuss the changes of aging on the hepatic system that can affect drug metabolism by the liver.

6. Discuss the changes of aging in the renal system that can alter the renal elimination of drugs.

7. List some examples of drugs that are eliminated through the renal system.

8. Define creatinine clearance and explain its role in drug dosing.

9. List pharmacodynamic changes that may alter the pharmacological response of a drug in the elderly.

10. Discuss general principles for appropriate drug use in the elderly.

11. List the classes of medications that require special attention in the elderly.

12. Discuss the altered pharmacokinetics of a pediatric patient, as well as neonates, and their impact on drug therapy in this patient population.

13. Describe the factors that affect enteral and parenteral absorption in the pediatric patient.

14. Discuss the differences in body composition and metabolic pathways between children and adults and how these changes affect drug distribution and metabolism.

15. List some examples of human teratogens.

16. Identify drugs that are contraindicated in pediatric patients.

PRESCRIPTION WRITING

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

1. List the specific requirements for a complete, valid prescription in a health care facility and in an outpatient setting according to Federal and New York State guidelines

2. Discuss the importance of the appropriate use of abbreviations when writing prescriptions.

3. Discuss the importance of the appropriate use of decimal points and leading and trailing zeroes when writing prescriptions.

4. Explain the significance of brand vs. generic drugs and how to appropriately prescribe each.

5. Given sample prescriptions, identify the errors and omissions.

6. Define the Controlled Substances Act and its relevance to prescription writing

THE AUTONOMIC NERVOUS SYSTEM

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

1. List major divisions of the central nervous system and subdivisions of the peripheral nervous system.

2. Discuss the major aspects of the somatic nervous system.

3. Describe the major functions and divisions of the autonomic nervous system in regards to:

a. Adrenergic vs. cholinergic actions

b. Distinguishing between the overall physiologic effects of parasympathetic (PNS) and sympathetic nervous system (SNS) stimulation

c.  Specific effects of PNS and SNS stimulation on the following organs or physiological functions to include: pupils, heart rate, blood vessels, smooth muscle and GI organ secretion.

4. List the structures within the autonomic nervous system involved in neurotransmission including the primary neurotransmitters and the locations at which they are released.

5. Identify the receptors of the autonomic nervous system.

6. Distinguish between muscarinic and nicotinic receptors with regards to their locations and the responses they elicit when activated.

7. Distinguish between (1, (2, (1 and (2 receptors with regards to their locations and the responses they elicit when activated.

8. Describe, in general, how drugs can affect autonomic nervous system neurotransmission, specifically the effects of PNS and SNS agonists and antagonists.

9. List the various mechanisms of action of autonomic drugs.

10. Describe the actions and therapeutic uses of each of the following types of cholinergic agonists and give examples of each:

a. Direct agonists - Choline esters and plant alkaloids

b. Indirect agonists - Cholinesterase inhibitors

11. Describe the physiologic implications and treatment of organophosphate poisoning.

12. Describe the actions and therapeutic uses of each of the following types of muscarinic receptor antagonists and give examples of each:

a. Belladonna alkaloids

b. Synthetic and semi synthetic derivatives

13. Describe the actions and therapeutic uses of each of the following types of nicotinic receptor antagonists and give examples of each:

a. Ganglionic blockers

b. Neuromuscular blockers

14. Describe the actions and therapeutic uses of each of the following types of adrenergic agonists and give examples of each: direct acting agonists, indirect acting agonists and mixed agonists

15. Describe the actions and therapeutic uses of each of the following types of adrenergic antagonists and give examples of each:

a. ( adrenergic blockers - selective and nonselective

b. ( adrenergic blockers - selective and nonselective

c. Mixed ( and ( adrenergic blockers

GLUCOCORTICOSTEROIDS

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

1. Distinguish between short acting, intermediate acting and long acting glucocorticosteroids with respect to clinical use and duration of action.

2. List the common therapeutic uses of glucocorticosteroids.

3. Discuss the following adverse effects of glucocorticosteroids to include:

a. Effects on carbohydrate, lipid and protein metabolism

b. Osteoporosis

c. Peptic ulceration

d. CNS side effects

e. Edema and hypertension

f. Growth suppression

g. Cataract formation and glaucoma

h. HPA axis suppression

4. Discuss selected examples of drug-drug interactions associated with glucocorticosteroid use.

5. Describe the anti-inflammatory properties of glucocorticosteroids.

6. List the dosage forms available for glucocorticosteroids.

7. For the following types of glucocorticosteroids, list selected examples and therapeutic uses for each:

a. Inhalational

b. Intranasal

c. Ophthalmic

d. Rectal

e. Shampoo

f. Systemic (PO and IV)

g. Topical

8. Discuss importance of varying potency for topical glucocorticosteroids and their clinical implications.

9. List selected examples of skin diseases for which glucocorticosteroids may be used as treatment.

10. Discuss clinical considerations to select topical glucocorticosteroids for treatment of skin disease.

11. List the adverse reactions associated with topical glucocorticosteroids.

DERMATOLOGICAL PREPARATIONS

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

1. List the primary causes of diaper rash.

2. List non-pharmacological methods to prevent the occurrence of diaper rash.

3. List the various topical and systemic pharmacological agents used for the prevention and treatment of diaper rash.

4. Describe the type of hypersensitivity reaction caused by exposure to poison ivy, oak and sumac.

5. List the overall goals of treatment of Rhus dermatitis.

6. List the various topical and systemic pharmacological agents used to treat Rhus dermatitis and know the side effects of each.

7. Discuss the differences in treatment of mild to moderate verses severe cases of Rhus dermatitis.

8. Discuss the primary causes of acne.

9. List the microbial pathogens involved in pathogenesis of acne.

10. For the following agents used to treat acne, list specific examples, adverse reactions, and the role of each in the stepwise approach to acne treatment:

a. Benzoyl peroxide - topical 

b. Salicylic acid – topical

c. Retinoids – topical and oral

d. Antibiotics – topical and oral

e. Estrogens – oral

11. List drugs that can cause acne.

12. Given a case example, select appropriate agent and write a prescription for acne treatment.

13. For each of the following agents used to treat psoriasis, list specific examples, adverse reactions and the role of each in the treatment of psoriasis:

a. Topical glucocorticosteroids

b. Coal tar– topical

c. Psoralens – PO

d. Retinoids – PO

e. Calciprotriene – topical

f. Anthralin – topical

g. Keratolytics – topical

h. Antimetabolites - PO

i. Immunosuppressives – PO

j. Immunomodulators – topical

14. Discuss the importance of appropriate selection of a topical glucocorticosteroid based on its potency.

15. List topical/systemic pharmacological agents used to treat the following manifestations of Rosacea:

a. Skin changes – papules, pustules

b. Ocular problems

c. Vascular changes - redness and flushing

16. Discuss the overall treatment goals in a patient with Rosacea.

17. List non-pharmacological methods to prevent and treat eczema outbreaks.

18. List the pharmacological agents used to treat eczema.

19. Distinguish between clinical features of actinic keratosis and melanoma.

20. List the pharmacological and non-pharmacological treatments of actinic keratosis and melanoma.

SYMPATHOMIMETICS – ANTIHISTAMINES AND EENT PRODUCTS

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

1. List the 4 major types of sympathetic receptors and the responses they elicit when activated.

2. List some common uses of sympathomimetic medications.

3. List the mechanism of action, adverse effects, drug interactions, dosage forms and therapeutic uses of selected sympathomimetic nasal preparations.

4. Define Rhinitis Medicamentosa.

5. List 4 sympathomimetic ophthalmic preparations, their major therapeutic uses and adverse effects. 

6. List the mechanism of action, adverse effects, drug interactions, and therapeutic uses of selected oral sympathomimetic agents.

7. Discuss the normal physiologic effects of endogenous histamine.

8. List the 3 major histamine receptors and the responses they elicit when activated.

9. List the various clinical uses of antihistamine agents.

10. List the mechanism of action, adverse effects, drug interactions, dosage forms and therapeutic uses of selected first generation and second generation antihistamine agents.

11. List advantages and disadvantages of first generation verses second generation antihistamine agents.

12. List 5 miscellaneous pharmacological agents used in the treatment of rhinitis. Discuss the advantages and disadvantages of each.

13. Demonstrate the ability to appropriately prescribe medications for rhinitis and to educate a patient on such medications via case study and prescription writing.

OPHTHALMIC PREPARATIONS

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

1. Discuss the general principles that need to be considered for ophthalmic drug administration.
2. List the inactive ingredients included in ophthalmic preparations.
3. For each of the following classes of ophthalmic preparations, list the indications, mechanism of action, contraindications and precautions, adverse reactions and selected examples:
a. Antibiotics
b. Glucocorticosteroids
c. NSAIDS
d. Mydriatics
e. Cycloplegics
f. Lubricants
g. Antihistamine
h. Sympathomimetics
i. Anti-virals/fungals
4. Discuss the different types of glaucoma and the pathophysiology of each.
5. Discuss the overall goals of treatment for primary open angle glaucoma.
6. For each of the following classes of anti-glaucoma agents, list the mechanism of action, contraindications and precautions, adverse reactions and selected examples:
a. Sympathomimetics
b. Beta blockers
c. Direct acting miotics
d. Cholinesterase inhibitor miotics
e. Carbonic anhydrase inhibitors

f. Prostaglandin analogs

ANTIFUNGALS

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

1. Discuss 3 main types of fungal infections to include: systemic, subcutaneous and superficial mycoses.

2. For each of the following antifungals, discuss the mechanism of action, routes of administration, pharmacokinetics, therapeutic indications, contraindications and warnings, adverse reactions, drug interactions, monitoring parameters, use in pregnancy and list selected examples of each:

a. Polyene antibiotics - Amphotericin, Natamycin, Nystatin

b. Azole derivatives

c. Allylamine drugs – Naftifine, Terbinafine

d. Capsofungin

e. Miscellaneous - Ciclopirox, Flucytosine, Griseofulvin, Tolnaftate

3. Demonstrate the ability to appropriately prescribe and educate a patient for antifungal medications via case study and prescription writing.

ANTIVIRALS

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

1. Describe the basic pathophysiology of viral infection.

2. Discuss the general mechanism of action for antiviral medications.

3. List the different types of herpes viruses and cytomegaloviruses.

4. For each antiviral drug for herpes virus or cytomegalovirus, discuss the mechanism of action, routes of administration, pharmacokinetics when appropriate, therapeutic indications, contraindications and warnings, adverse reaction, drug interactions, monitoring parameters, and use in pregnancy:

a. Acyclovir

b. Valacyclovir

c. Famciclovir

d. Penciclovir

e. Docosonal

f. Vidaribine

g. Trifluridine

h. Ganciclovir

i. Valganciclovir

j. Cidofovir

k. Foscarnet

5. Discuss the different strains of influenza virus.

6. Distinguish between inactive and live attenuated influenza vaccines.

7. For each of the following drugs used to treat influenza, discuss the mechanism of action, routes of administration, therapeutic indications (Influenza A vs. B), adverse reactions, monitoring parameters, drug interactions and use in pregnancy:

a. Amantadine

b. Rimantidine

c. Oseltamivir

d. Zanamivir

8. For each of the following miscellaneous antivirals, discuss the mechanism of action, routes of administration, therapeutic indications, adverse reactions, monitoring parameters, drug interactions and use in pregnancy: Ribavirin, Palivizumab, Interferon alfa

ANTIBIOTICS

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

1. List the classifications of antibiotics based on mechanism of actions:

a. Bacterial cell wall synthesis inhibitors

b. Protein synthesis inhibitors

c. Inhibitors of nucleic acid synthesis

d. Antimetabolites

2. Distinguish between bacteriocidal and bacteriostatic antimicrobial activity.

3. Distinguish between narrow-spectrum and broad-spectrum antimicrobials and the rationale for the selection of each in treating infections.

4. Discuss culture and sensitivity and its role in the selection of antimicrobial drugs.

5. List the three primary mechanisms of microbial resistance.

6. Define empiric therapy.

7. Discuss why the type of infection is important in selecting an antimicrobial drug.

8. Discuss the following patient factors that need to be considered when selecting an antibiotic:

a. Pregnancy and age

b. Allergy history

c. Immune status

d. Renal and hepatic impairment

e. Abscesses

f. Presence of indwelling catheters

9. Discuss the drug properties that need to be considered when selecting an antimicrobial drug:

a. Pharmacokinetic properties

b. Adverse effect profile

c. Cost

d. Convenience

10. For each of the following classes of antibiotics, discuss the mechanism of action, spectrum of activity, routes of administration, pharmacokinetics when appropriate, therapeutic indications, contraindications and warnings, adverse reactions, monitoring parameters, drug interactions, use in pregnancy and list selected examples of each:

a. Sulfonamides

b. Penicillin: Narrow and extended spectrum, Penicillinase-resistant, Beta-lactamase inhibitors

c. Miscellaneous beta-lactams

d. Cephalosporins: 1st, 2nd, 3rd, and 4th generation

e. Fluoroquinolones

f. Macrolides

g. Tetracyclines

h. Aminoglycosides

i. Miscellaneous: Chloramphenicol, Vancomycin, Linelozid, Synercid, Metronidazole, Clindamycin

11. Select first-line antibiotics for selected common infectious diseases.

12. Discuss recent treatment issues in updated guidelines for community-acquired pneumonia & sinusitis.

13. Demonstrate the ability to appropriately prescribe and educate a patient for antimicrobial medications via case study and prescription writing.

ASTHMA MEDICATIONS

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

1. Describe the basic pathophysiology of asthma including causes of bronchoconstriction and mediators of airway inflammation and edema.

2. For each of the following bronchodilator drugs used to treat asthma, discuss the mechanism of action, routes of administration, pharmacokinetics when appropriate, therapeutic indications and overall role in the management of asthma, adverse reactions, drug interactions, monitoring parameters, use in pregnancy, use in children, and advantages and disadvantages of each:

a. Epinephrine

b. Beta agonists – Isoproterenol, Pirbuterol

c. Beta-2 selective agonists – Albuterol, Terbutaline

d. Long acting beta-2 agonists – Salmeterol, Formoterol

e. Anticholinergics – Ipratropium, Tiotropium

f. Theophylline 

3. For each of the following anti-inflammatory drugs used to treat asthma, discuss the mechanism of action, routes of administration, pharmacokinetics when appropriate, therapeutic indications and overall role in the management of asthma, adverse reactions, drug interactions, monitoring parameters, use in pregnancy, use in children, and advantages and disadvantages of each:

a. Glucocorticosteroids – Inhaled and Systemic

b. Mast cell stabilizers – Cromolyn and Nedcromil

c. Leukotriene inhibitors

i. Leukotriene receptor blockers – montelukast and zafirlukast

ii. 5-lipoxygenase inhibitors - zileuton

4. Discuss the overall treatment goals in the management of asthma.

5. Discuss the stepwise approach to management of asthma as outlined in the guidelines by the expert panel report from the NIH.

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

ANTIMYCOBACTERIALS

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

1. List the 3 types of mycobacterial infections.

2. For each of the . first line agents used to treat TB, list the MOA, indications, contraindications and warnings, pharmacokinetics when appropriate, ADRs, DDIs and monitoring parameters:

a. Isoniazid (INH)

b. Rifampin (RIF)

c. Pyrazinamide (PZA)

d. Ethambutol (EMB)

3. For each of the following second line agents used to treat TB, list the common adverse effects and be able to recognize each drug as a second line agent:

a. Streptomycin

b. Cycloserine

c. Capreomycin

d. Ethionamide

e. PAS

f. Aminoglycosides

g. Clofazimine

h. Fluoroquinolones

4. List the most common combination treatment regimens for TB.

5. Discuss TB prophylaxis with regards to PPD status, exposure and risk factors.

6. List the drugs used for treatment of MAC infections and their associated side effects.

7. List the drugs used for the treatment of leprosy and their associated side effects.

ANTIHYPERTENSIVES

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

1. Define Essential Hypertension and Secondary Hypertension.

2. Discuss the traditional stage 1 through stage 4 classification of blood pressure versus the JNC 7 classification of blood pressure.

3. Describe the normal physiological regulation and control of blood pressure with respect to:

a. Cardiac output

b. Peripheral vascular resistance

c. Sympathetic nervous system

d. Renal system

e. Baroreceptor reflex

4. Describe the general mechanism of action of the different classes of antihypertensive drugs with respect to the normal physiological factors listed above.

5. Discuss the non-pharmacological treatment for the management of hypertension.

6. Describe the general approach for initiating drug therapy and continual management of hypertension according to the JNC 7 algorithm.

7. For each of the classes of antihypertensives, discuss the mechanism of action, contraindications and warnings, therapeutic indications, dosage forms, kinetics when applicable, adverse reactions, drug interactions, monitoring parameters, use in pregnancy and list selected examples of each:

a. Thiazide diuretics

b. Loop diuretics

c. Potassium sparing diuretics

d. ACE Inhibitors

e. Angiotensin Receptor Blockers

f. Beta Blockers

g. Calcium Channel Blockers

h. Alpha-1 blockers

i. Alpha-2 agonists

j. Direct vasodilators

8. Discuss the management of hypertension in patients with underlying disease states.

9. Demonstrate the ability to appropriately prescribe and educate a patient for antihypertensive medications via case study and prescription writing.

ANTIHYPERLIPIDEMICS

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

1. Define hyperlipidemia in terms of cholesterol, phospholipids and triglycerides, and describe how hyperlipidemia can progress to atherosclerosis and increase risk of coronary artery diseases.

2. Distinguish between primary and secondary hyperlipidemia.

3. List the 5 different types of lipoproteins.

4. Identify optimal, borderline and high levels of total cholesterol, LDL, HDL, and triglycerides.

5. Discuss the dietary modifications to be implemented in the management of hyperlipidemia.

6. Discuss the overall treatment approach to management of hyperlipidemia.

7. For each of the following antihyperlipidemic drugs, discuss the mechanism of action, contraindications and warnings, therapeutic indications, efficacy in reducing different lipoprotein levels, frequency of administration, adverse reactions, drug interactions, monitoring parameters, use in pregnancy and list selected examples of each:

a. HMG CoA reductase inhibitors

b. Bile sequestering agents

c. Fibric acid derivatives

d. Nicotinic acid

e. Ezetimibe (Zetia)

8. List some miscellaneous agents that may be effective in treating hyperlipidemia.

9. Demonstrate the ability to appropriately prescribe and educate a patient for antihyperlipidemic medications via case study and prescription writing.

GASTROINTESTINAL AGENTS

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

1. Provide a brief description of the following gastrointestinal disorders with respect to underlying causes and general symptoms, to include:

a. Dyspepsia and Peptic ulcer disease

b. Inflammatory bowel disease - Crohn’s disease, Ulcerative colitis

c. Motility disorders – GERD, Gastroparesis, Irritable bowel syndrome

d. Nausea, Vomiting, Diarrhea and Constipation

2. For each of the following groups of GI drugs, discuss the mechanism of action, contraindications and warnings, therapeutic indications, dosage forms, adverse reactions, drug interactions, pharmacokinetics when applicable, patient education, monitoring parameters, use in pregnancy and list selected examples of each:

a. Antacids

b. H2 receptor blockers - list the advantages and disadvantages of each agent within the class

c. Proton pump inhibitors

d. Cytoprotective agents

e. Therapy for Helicobacter pylori

f. Laxatives - list the advantages and disadvantages of each type of laxative to include: bulk-forming, osmotic, stimulant and surfactants

g. Antidiarrheals - opioids vs. non-opioids

h. Emetics and Antiemetics

3. Discuss in detail the physiology of emesis with respect to the vomiting center, chemotrigger zone and receptors involved in emesis.

4. Describe the classes of antiemetics to include:

a. H1 receptor antagonists

b. Anticholinergics

c. Serotonin/Dopamine antagonists

d. Miscellaneous

e. Prokinetic agents

f. Monoclonal antibodies

5. Demonstrate the ability to appropriately prescribe and educate a patient for GI medications via case study and prescription writing.

DRUGS FOR DIABETES MELLITUS

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

1. Distinguish between Types I and II Diabetes Mellitus (DM) with respect to onset, etiology, pathophysiology and treatment.

2. Describe the normal biological functions of insulin.

3. Discuss the general pathophysiology of DM as follows:

a. Early manifestations - acute metabolic abnormalities from lack of insulin, signs and symptoms due to reduction in glucose utilization, hyperglycemia, increased lipolysis and protein catabolism

b. Long term complications –microvascular, macrovascular and neuropathic complications

4. Discuss the strategies for controlling blood glucose and how these strategies relate to the mechanisms of actions of the various antidiabetic drugs.

5. Describes insulin’s role in the management of diabetes mellitus.

6. Provide patient education about insulin use in regards to:

a. Source of insulin preparations

b. Routes of administration

c. Dosage

d. Storage

e. Side effects

7. Compare and contrast and discuss indications for the following insulin preparations: rapid acting, short acting, intermediate acting, long acting and mixtures or combination preparations.

8. For the following classes of oral agents used to treat NIDDM, list the mechanism of action, treatment guidelines, efficacy in reducing fasting plasma glucose and HgBA1C, contraindications and warnings, pharmacokinetics when appropriate, adverse reactions, monitoring parameters, drug interactions, administration guidelines, use in pregnancy, advantages and disadvantages compared to other classes of antidiabetics and selected examples within each class:

a. Sulfonlyureas, Meglitinides, Biguanides, Thiazolidinediones, Alpha-glucosidase inhibitors

9. List the drugs that can affect blood glucose levels.

DRUGS FOR SEXUAL DYSFUNCTION

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

1. Define erectile dysfunction in males and discuss its prevalence according to 2 major survey studies.

2. Describe the pathophysiology male erectile dysfunction in the following terms:

a. Vascular causes

b. Hormonal imbalances

c. Neurological injuries

d. Drug induced causes

e. Psychogenic causes

3. List the basic essentials involved in the diagnosis of male erectile dysfunction.

4. List the major treatment modalities for male erectile dysfunction to include: 

a. PDE 5 Inhibitors

b. Hormonal Therapy

c. Intracavernosal agents

5. Describe the normal physiological role of phosphodiesterase.

6. Explain the MOA of PDE 5 inhibitors in the treatment of male erectile dysfunction.

7. List the contraindications, warnings, onset and duration of action, ADRs, DDIs and dosing instructions for the 3 available PDE 5 inhibitors (Viagra, Levitra, Cialis).

8. Discuss the pharmacological and clinical differences of the 3 available PDE 5 inhibitors.

9. Discuss the rationale for using hormones to treat certain cases of male erectile dysfunction.

10. List the available hormonal therapies for male erectile dysfunction.

11. List 3 examples of intracavernosal agents.

12. Discuss the MOA, dosage forms, instructions for use, and ADRS for alprostadil.

13. Discuss the potential role of the following agents in the treatment of male erectile dysfunction:

a. Organic nitrates

b. Alpha adrenergic antagonists

c. Forskolin

d. Yohimbine

e. Opiod receptor antagonists

f. Trazadone

g. Dopamine receptor agonists

14. List the 4 major types of non-pharmacological treatments of male erectile dysfunction.

15. Describe the MOA of action of vacuum devices, venous flow controllers and penile implants.

16. List 2 major types of vascular surgery utilized in the treatment of male erectile dysfunction.

17. For each of the following types of female sexual dysfunction, list their definition, causes and overall treatment strategies:

a. Hypoactive sexual desire disorder, Sexual arousal disorder

b. Female orgasmic disorder, Dyspareunia, Vaginismus

18. Discuss the 3 major approaches to the treatment of female sexual dysfunction to include:

a. Education and psychological

b. Hormone replacement therapy

c. Vascular treatment

19. Discuss the available hormonal therapies available for female sexual dysfunction.

20. Discuss the role of PDE 5 inhibitors, herbal products, apomorphine, phentolamine and alpha melanocyte stimulating hormone for the treatment of female sexual dysfunction.

21. Describe the MOA of the EROS therapy device for the treatment of female sexual dysfunction.

DRUGS FOR THYROID DYSFUNCTION

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

1. List the major functions of the thyroid gland

2. Describe in detail the synthesis and release of thyroid hormones.

3. List the signs and symptoms of hypothyroidism and hyperthyroidism.

4. List necessary laboratory monitoring parameters for diagnosis and management of thyroid disorders.

5. For the following drugs used to treat hypothyroidism, list the indications, contraindications, mechanism of action, pharmacokinetics, dosing and dosage forms, adverse reactions, drug interactions, advantages and disadvantages, and use in pregnancy:

a. Levothyroxine

b. Liothyronine

c. Liotrix

d. Thyroid extracts

e. TRH & TSH

6. For the following drugs used to treat hyperthyroidism, list the indications, contraindications, mechanism of action, pharmacokinetics, dosing and dosage forms, adverse reactions, drug interactions, advantages and disadvantages, and use in pregnancy:

a. Thiourea drugs

b. Ionic inhibitors

c. Iodide salts

d. Radioactive iodine

AGENTS FOR BPH, RENAL DISORDERS AND DIALYSIS

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

1. Describe the risk factors, etiology and pathophysiology of benign prostatic hypertrophy (BPH).

2. Discuss the overall treatment options for benign prostatic hypertrophy.

3. For each of the following categories of drugs used to treat BPH, discuss the MOA, indications, contraindications, dosage forms, pharmacokinetics when appropriate, ADRs, DDIs and advantages and disadvantages amongst the individual agents within each category:

a. Alpha 1 blockers

b. 5a reductase inhibitors

c. Herbal therapy

4. List selected causes of acute and chronic renal failure.

5. List drugs that can cause acute renal failure.

6. List treatment strategies for the prevention of acute renal failure.

7. List pharmacological agents used to manage the symptoms of acute renal failure.

8. List treatment strategies that may delay the progression of chronic renal failure.

9. Define dialysis and list the indications in which dialysis may be used.

10. Discuss the role of dialysis in acute and chronic renal failure.

ANTICOAGULANTS, ANTIPLATELET AND FIBRINOLYTIC AGENTS

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

1. Describe the normal process of hemostasis and platelet aggregation, including the clotting cascade with respect to clotting factors, intrinsic and extrinsic pathways and drugs that inhibit the cascade.

2. For each of the following classes of anticoagulants, discuss the mechanism of action, routes of administration, pharmacokinetics when appropriate, therapeutic indications, adverse reactions, drug interactions, monitoring parameters, treatment of overdose, use in pregnancy, advantages and disadvantages, and list selected examples within each class:

a. Coumadin and derivatives

b. Heparin

c. Low molecular weight heparins

d. Direct thrombin inhibitors - hirudin and related drugs, ximelagatran (Exanta)

e. Selective Factor Xa inhibitors

3. For each of the following antiplatelet drugs, discuss the mechanism of action, administration routes, pharmacokinetics, therapeutic indications, adverse reactions, drug interactions, monitoring parameters, treatment of overdose, use in pregnancy, and advantages and disadvantages of each:

a. Aspirin, Dipyridamole (Persantine)

b. Ticlopidine (Ticlid), Clopidogrel (Plavix), Cilostazol (Pletal)

c. Glycoprotein IIb/IIIa inhibitors - Abciximab (Reopro), Tirofiban (Aggrastat), Eptifibatide (Integrilin)

4. Describe normal fibrinolysis.

5. List selected examples of fibrinolytic drugs. 

6. Discuss the MOA, therapeutic indications and ADRs of these drugs.

7. Demonstrate the ability to appropriately prescribe and educate a patient for an anticoagulant medication via case study and prescription writing.

CHEMOTHERAPY AGENTS AND END OF LIFE CARE

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

1. Discuss the role of chemotherapy in the treatment of cancer.
2. Describe the cell cycle and its relationship to chemotherapy drugs. 

3. Define Log Kill Effect.

4. List the general principles of combination chemotherapy.

5. List the general adverse effects of chemotherapy as well as selected drug specific toxicities.

6. Define a vesicant and extravasation and know some general precautions to avoid extravasation.
7. List the major classes of chemotherapy drugs and selected examples of drugs within each class. For the selected examples, discuss their general mechanism, adverse effects and clinical uses.

8. Discuss the clinical application of selected supportive agents used in conjunction with chemotherapy.

9. Discuss the key principles of gene therapy.

10. Discuss the role of hospice care in the terminally-ill patient.
REQUIRED READING
1. Katzung, B. Basic and Clinical Pharmacology. 10th edition. McGraw-Hill Publishing, 2005.

2. Articles as assigned

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 will comprise 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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