PHARMACOTHERAPY EDUCATIONAL CONTENT DELIVERY PLAN
PHARMACOGENETICS PHARMACOTHERAPY COURSE DEVELOPMENT

High Impact Issues                        Instructional Level                    Basic Science Principles                      Key Pharmacologic Class            Prototype Drugs

	Enzyme Deficiency CYP2D6P
	Lecture & Case Study or Rotations
	Slow/Fast Metabolizer

Oxidation


	Beta Blockers
Tricyclic Drugs


	Timolol

Nortriptyline

Encainide

Resperidone

Codeine

Thrioridazine

Propafenone

Phenoformin

Dextromethrophan



	CYP2C19
	Lecture & Case Study or Rotations
	Slow/Fast Metabolizer
Gastrointestinal Function
	Hypnotics/Sedatives
Anticoagulants
	Diazepam
Omeprazole

Antimalarial drugs

Phenytoin (partial)

S-Mephenytoin

S-Warfarin

Tolbutamide

NSAIDs (some)

Phenytoin (partial)

	Thiopurine methyl transferase
	Lecture & Case Study or Rotations
	TPMT-L/intermediates/TPMT-H metabolizers

TPMT*3A, TPMT*3C


	Immunosuppressive
	Azothrioprine

	Aldehyde Dehydrogenase-2
	Case Study or Rotations
	Slow/Fast Metabolizer
	Sedatives
	Alcohol

	N-Acetyltranferase
	Lecture & Case Study or Rotations
	Slow/Fast Metabolizer

Acetylation
	Antimicrobial Agents
	Isoniazid

Procainimide

Dapsone

Hydralazine

Sulphapyridine

Arylamines

	G-6 Phosphate Dehydrogenase
	Lecture & Case Study or Rotations
	Hemolytic Anemia

Variants A, A-, Mediterranean
	Antimicrobial Agents

Fava Beans
	Nitrofurantion

Choramphenicol

Primaquine

Quinidine

Sulfonamides

Divicine

Isourmile



	Vitamin K Epoxide Reductase
CYP2C9
	Case Study & Rotations
	Altered receptor enzyme
	Anticoagulants 
	Warfarin


	Cholinesterase


	Lecture & Case Study or Rotations
	Slow/Fast Metabolizer

Hydrolysis

Autosomal Recessive Trait

   W-genotype

   K-genotype

Dibucaine number


	Neuromuscular Blocker
	Succinylcholine

Cocaine

Procaine

	Dihydropyridine dehydrogenase
	Lecture
	
	antineoplastic
	5-fluorouracil

	Flavin Monooxygenase
	Case Study & Rotations
	Slow/Fast Metabolizer
	
	Trimethylamine

	Receptor Alterations

  Beta-2-Receptors

  Rynodine
	Case Study & Rotations
	Response/drug binding

Response/drug binding

Malignant Hyperthermia

Ca2+ Binding Protein
	Adrenergic Receptor Antagonist

Anesthetics
	Halothane

	
	
	
	
	

	Mitochondrial DNA Mutations
	Case Study & Rotations
	Aminoglycoside Deafness
	Aminoglycosides
	Gentamicin



	
	
	
	
	

	
	       Critical
	         Essential
	          Important
	

	Autosomal Dominant


	Alzheimer’s Disease
	Familial Hypercholesterolemia

Polycystic kidney disease
	Hereditary spherocytosis

Huntington’s Disease

Marfan’s Syndrome

Neurofibromatosis


	

	Autosomal Recessive
	Cystic Fibrosis

PKU

Sickle Cell Anemia
	Alcoholism

Tay-Sachs Disease
	Alinism

Galactosemia

Glycogen Storage Diseases

Lesch-Nyhan

Mucopolysaccaridoses (all)

Wilson’s Disease
	

	X-Linked
	Hemophilia

Muscular Dystrophy (Duchenne)
	
	
	

	Others


	Diabetes I and II—Multifactorial (polygenic) Inheritance Adrenal Hyperplasia

Downs Syndrome (Trisomy 21)

Lou Gerhig’s Disease

Neoplasia

Retenoblastoma
	
	Guacher’s Disease

Klinefelter’s Syndrome

Turner’s Syndrome

XYY Males
	

	Other Important Topics


	Gene Therapy

Genetic Screening

Genetic Counseling
	
	
	

	
	
	
	
	

	
	
	
	
	

	Introduction to Pharmaogentics

 Human Genome Project

Pharmacogenomics
	
	SNP’s Varability

Polymorphism 
	Slow/Fast acetylation

P450-2DP
	Isoniazid

Ivermectin

	Introduction to Genetics

Flow of Genetic Information

Genetic Diseases
	
	X-Linked

Autosomal Dominant 

Autosomal Recessive

Multifactorial Inheritance
	Hemophilia A and B

Glucose-6-phosphate Dehydrogenase Def.

Diabetes Insipdus

Fragile X

Huntington

Familial Hypercholesterolemia

Marfan Syndrome

Phenylketnuria

Cystic Fibrosis

Tay-Sachs

Hyperlipidemia

Hypertension

Diabetes Mellitus

Alzheimer’s Disease

Depression

Schizophrenic

Manic Depression

Arthritis
	

	Pharmacogenetics in Drug Absorption, Distribution and Elimination 

Absorption

Distribution

Distribution to Brain

Phase I Metobolism

Phase II Metabolism

Elimination


	
	Cytochrome P450

CYP 3A4

CYP 2C9

CYP 2C19

CYP 2D9

Ultrarapid/Intermediate/effient/Poor

metabolizers


	Passive Permeation

Paracellular Pathway

Facilitated Uptake

    P-GP (MDR)

    Other efflux systems

Plasma Proteins

    Albumin

    Alpha-1-acid glycoprotein

Lipid Solubility

Mediate transport

    Facilitated uptake

    Active Efflux

    Enzymatic Metabolism

Antiarrhythmics

Neuroleptics

Antidepressants

Mic.

Glucuronyl Transferase

Glutathione-S-Transferase

GSTM1*0

GTSP1

N-Acetyl-Transferase

NAT1

NAT2

Active Efflux Transporters

P-glycoproteins and Multidrug resistance proteins

      Organic acid transport

      Organic cation transport

      Organic acid transporting polypeptide
	L system carrier

P-glycoprotein MRP 

MAO, COMT, GABA-T,

Peptidases

Erythromycin

Nifedipine

Cyclosporine

Midazolam

Warfarin

Phenytoin

Losartan

Fluvastin

Tolbutamide

Encainide

Flecainide

Perhexilene

Propafenone

Sparteine

Haloperidol

Perphenazine

Risperidone

Thioridazine

Zuclopenthixol

Amitriptyline

Clomipramine

Desipramine

Fluoxetine

Fluvoxamine

Impiramine

Mianserin

Nortriptyline

Paroxetine

Venlafaxine

Codeine

Debrisoquine

Dextromethorphan

Phenformin

Tolterodine

Tramadol

Acetominophen

Salicylic acid

Naproxen

Ketoprophen

Diclofenac

Zempirac

Irinotecan

Amitriptyline

Chlorambucil

Isoniazid

Dapsone

Hydralazine

Sulfasalazine

5-aminosalicylates

Anticancer agents

HIV protease inhibitors

Cyclospoin

Digoxin

Morphine

Antiepileptic drugs

Calcium channel blockers

Antibiotics

Peptides



	Pharmacogenetics and Clinical Pharmacokinetics

Drug Clearance

Volume of Distribution

Bioavailability

Dose

Dosing Intervals

Half Life

Plasma Concentration
	
	
	
	

	Pharmacogenetics Case Studies

Polymorphisms

Poor metabolizer

Ultra rapid metabolizer


	
	
	CYP 2C9

CYP 2C19

MDR
	Tolbutamide

Phenytoin

Sparteine

Fluoxetine

Omeprazole

Rabeperazole

Saquinavir

	Genetic Differences in Pharmacodynamics

PCR-restriction fragment length polymorphism
DNA sequencing

SNP’s
Pharmacodynamics
	
	G Protein-coupled receptors

Nuclear Hormone receptors

Ion Channel Receptors

Long QT Syndrome

Torsades de Points

Autosomal dominant

Autosomal recessive

Other Pharmacodynamic Systems
	Beta 2 adrenergic receptors

5-HT2A and 2C

u-opiod receptors

Lipoxygenase A

Glucocorticoid receptor

Vitamin D receptor

Androgen receptor

Antiarrhythmic

Macrolide antibiotics 

CNS Agents 

Antifungals

H1 antagonists

Therapy

Romano-Ward Syndrome

Jervell and Lange-Nielsen

ACE gene

Cholesterol ester transfer protein

Sulfonylurea receptors
	Clozapine

Dexamethasone

Quinidine

Procainamide

Flecainamide

Amantadine

Clarithromycin

Erythromycin

Li

Tricyclic antidepressants

Haloperidol

Desipramine

Fluconazole

Intraconzole

Ketoconazole

Terfenadine

K supplementation

K channel openers

Na channel openers

	Future Therapy

	
	Genetic Screening
Tailored Therapy

Genetic Medicine

Gene Chip Technology
	
	

	Ethics and Medical Implication of Genetic Testing

Discrimination

Reprogenetics

Access to genetic information

Ownership of genetic information

Germline therapy

Privacy 

Philosophical issues
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