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 COURSE DESCRIPTION: 
This course is designed to provide the student with the advanced knowledge and skills necessary for problem solving techniques related to the relationship between plasma concentration and effect;  and clearance concepts as it relates to drug therapy. Emphasis will be placed upon a complete understanding of advanced, clinically applicable pharmacokinetic formulae and the assumptions that are involved with their use. This course will also utilize computer simulation programs to fit pharmacokinetic parameters using different models. 
 PRE-REQUISITES: 
Introduction to Pharmacokinetics or its equivalent 
 OVERALL OBJECTIVES OF THE COURSE 
1          This course imparts a comprehension of the advanced skills necessary for specific problem solving techniques related to the relationship between concentration and       effect, and clearance concepts. The knowledge gained from this course would be used to evaluate the pharmacokinetic parameters. 
 2.         It is intended to provide the student with a working knowledge of the computer simulation programs related to concentration and effect, drug protein binding and clearance concepts, and the factors that control them. This course will also familiarize students with the relationships between binding, volume of distribution and half-life. 
 3.         The concentration-effect relationship, protein binding and clearance factors of drugs of specific interest to the student will also be addressed as it relates to their research needs 
 4.            Advanced computer simulations and non-linear pharmacokinetic programs will also be used to determine concentration-effect parameters, protein binding and clearance parameters of different drugs 
  
COURSE COMPETENCIES: 
1)         To gain an understanding of the advanced pharmacokinetic  equations and concepts in concentration-effect relationship 
2)         To be able to determine the inter-relationship between binding and clearance parameters of high, low and intermediate clearance drugs 
3)         To be able to write computer simulation programs in order to determine and predict clearance and binding parameters, and the relationship between concentration of drugs and their pharmacological effect or response. 
  
ADVANCE  PHARMACOKINETICS 
COURSE MATERIAL: 
1.            Introduction to kinetics of pharmacologic effects (2hr) 
2.         Dose -effect relationships - qualitative and quantitative(5hr) 
3.         Drug distribution and pharmacologic effects (3hr) 
4.            Constant - rate IV infusion and pharmacologic effects (3hr) 
5.         Multiple receptor responses (2hr) 
6.            Pharmacokinetic & Pharmacodynamic modeling in-vivo (4hr) 
7.         Organ Clearance, Total Clearance and Hepatic Clearance (3hr) 
8.         Factors influencing clearance (1hr) 
9          Drug binding, free drug concentration, intrinsic clearance, binding and half-life (2hr) 
10.        First Pass Effect, Gut wall Clearance, Renal Clearance (3hr) 
11.            Clearance concepts applied to sequential and parallel metabolitic pathways (3hr) 
12.        Blood flow rate- relationship to clearance, Physical models of organ clearance, Blood clearance versus plasma clearance (3hr) 
 

Computer Simulations: 
a) Computer simulation to determine accumulation parameters after multiple drug dosing using non-linear programs (3hr) 
b) Computer simulation to determine non-linear pharmacokinetic parameters using nonlinear programs (3hr) 
c) Computer simulation to obtain clearance parameters (3hr) 
  
 STUDENT EVALUATION: 
Assignments                 (50%)    Group Discussions             (20%)        Final exam                    (20%) 
   
GRADING SCALE: 
90-100=A                      85-89.99=B                        80-84.99=B                          75-79.99=C+ 
70-74.99=C                   65-69.99=D                        BELOW 65%= F 
MATERIAL:(Kinetics of Pharmacological Response) 
 1.   Levy G:  Kinetics of Pharmacologic Effects, Clin. Pharmacol. Ther., 7:362-372, 1966. 
2.   Levy G:  Principles of Clinical Pharmacology I:  An Introduction to the Kinetics of Pharmacologic Effects.  Proc. Second World Conference on Clin. Pharmacol. Ther. pp. 1-10, 1983. 
3.     Gibaldi M, Levy G. and Weintraub H:  Drug Distribution and Pharmacologic Effects, Clin. Pharmacol. Ther., 12:734-742, 1971. 
4.     Sheiner LB, Stanski DR, Vozeh S, Miller RD and Ham J:  simultaneous Modeling of Pharmacokinetics and Pharmacodynamics:  Application to d-tubocurarine.  Clin. Pharmacol. Ther., 25:358-371, 1979. 
5.     Colburn WA:  Simultaneous Pharmacokinetic and Pharmacodynamic Modeling.  J Pharmacokin. Biopharm., 9:367-388, 1981. 
6.     Fuseau E and Sheiner LB.  Simultaneous Modeling of Pharmacokinetics and Pharmacodynamics with a Nonparametric Pharmacodynamic Model, Clin. Pharmacol. Ther., 35:733-741, 1984. 
7.     Gibaldi M and Perrier D: Pharmacokinetics Chapter 6 (Kinetics of Pharmacologic Response) p. 221-269. 
8.     Cocchetto DM:  Kinetics of Pharmacologic Effects on Constant-Rate Intravenous Infusion, J. Pharm. Sci., 70: 578-579, 1981. 
  
General Additional Reading 
1.     Holford NHG and Sheiner LB:  Understanding the Dose-Effect Relationship: Clinical Application of Pharmacokinetic-Pharmacodynamic Models.  Clin. Pharmacokin., 6: 429-453, 1981. 
2.     Holford NHG and Sheiner LB:  Pharmacokinetic and Pharmacodynamic Modeling in Vivo, CRC Crit. Rev. Bioeng., 5: 273-322, 1981. 
3.     Holford NHG and Sheiner LB:  Kinetics of Pharmacologic Response, Pharmac. Ther., 16: 143-166, 1982. 
4.     Wagner JG:  Kinetics of Pharmacologic Response.  I. Proposed Relationships between Response and Drug Concentration in the intact Animal and Man. J. Theoret. Biol., 20: 279-310, 1968. 
5.     Wagner JG: Relationships between Drug Concentration and Response, J. Mond. Pharm., 4(14): 273-310, 1979. 
6.     Paalzow LK and Edlund PO:  Multiple Receptor Responses:  A New Concept to Describe the Relationship between Pharmacological Effects and Pharmacokinetics of a Drug.  Studies on Clonidine in the Rat and Cat, J. Pharmacokin. Biopharm., 7: 495-510, *1979. 
7.     Galeazzi RL, Benet LZ and Sheiner LB:  Relationship between the Pharmacokinetics and Pharmacodynamics of Procainamide, Clin. Pharmacol. Ther., 278-289, 1976. 
8.     Whiting B, Holford NHG and Sheiner LB:  Quantitative Analysis of the Disopyramide Concentration-Effect Relationhip, Br. J. Clin. Pharmacol., 9: 67-75, 1980. 
9.     Holford NHG, Coates PE, Guentert TW, Riegelman S and Sheiner LB:  The Effect of Quinidine and Its Metabolites on the Electrocardiogram and Systolic Time Intervals:  Concentration-Effect Relationships.  Br. J. Clin. Pharmacol., 11:187-195, 1981. 
REFERENCE MATERIAL:(Clearance Concepts) 
1. Wilkinson G. R. Clearance approaches in Pharmacology. 
Pharmacological reviews, 39,(1),1-47, 1987 
2.     Malcolm Rowland. Protein binding and drug clearance. Clinical      Pharmacokinetics. 9, 10-17, 1984 
3.     Pickup M.E. Clinical Pharmacokinetics of Prednisone and      Prednisolone. Clinical Pharmacokinetics, 4, 111-128, 1979. 
4.     Clevland Patricia and Ueda Clarence. Effects of salicylate on      maternal and fetal phenytoin pharmacokinetics in rats. Drug      Metabolism and Disposition. 12, 285-290, 1984. 
5.     Morais Jose and Wagner John. A model describing the 
disposition of phenytoin in isolated rat hepatocytes. 
Biopharmaceutics and Drug Disposition, 5, 358-376, 1984. 
6.     Dawling S., Lynn, K, Rosser R., and Braithwaite R. The      pharmacokinetics of nortriptyline in patients with chronic      renal failure. Br. J. Clin. Pharmac., 12, 39-45, 1981. 
7.     Watari N, Aizawa K and Kaneniwa N., Dose and time dependent      kinetics of the renal excretion of nitrofurantoin in the      rabbit.. J. Pharm. Sci., 2, 165-170, 1985. 
8.     Boelaert J, Valcke Y, Dammekens H et al. Pharmacokinetics of      Nisoldipine in renal dysfunction. Eur. J. Clin. Pharmacol.,   34, 207-209, 1988. 
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