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Pharmacokinetics?

I. PK is the measurement and modelling of drug concentrations within the body.
2. Required for licensing, efficacy and toxicity studies.

3. Evaluation of possible therapeutic dosage regimens (how much, how often?).
4. Lots of data available from both volunteer and patient studies.

Possibie models

1. Single intravenous (IV) dose (first-order decay).

2 Single oral or Intramuscular (IM) dose.

3. Constant dose-rate regimens.

4 Muitiple dose regimens.

Pharmacodynamics

1. PD describes the effect of a drug at the active site for a given concentration.
2. Often the exact model of action a drug is unknown {e.g. antimalarials).

3. E, ., saturation model of drug action is commonly used

4, Data available for antibiotics and antimalarials is all in vitro.

Within-host pathogen models
1. Often simple exponential growth models are sufficient.
2 PD couples within-host pathogen models with PK giving treatment models.

Modelling malaria infections
B Population biology ecological model of malaria infection.

2. Dynamics defined by parameter R, which measures the number of secondary infected
RBCs in a naive host produced by a single infected RBC.

3. Drug intervention makes R, concentration dependent.

4. Successful prophylaxis/therapy requires Ro(C) < 1.

5. Using PD and then PK gives the minimum doses required for success.

References for further reading
I. Rowland, M. & Tozer, T.N. (1995), Clinical Pharmacokinetics, Wilkins (in RSL).

2. White. N.J. (1994), Clinical pharmacokinetics and pharmacndynamics of artemisinin and
derivatives, Trans. R. Soc. Trop. Med. Hyg., 88.S1, 41--43.

3. Gravenor, M.B., McLean, A.R. & Kwiatkowski, D. (1995), The regulation of malana
parasitacmia: parameter estimation for a population model, Parasitology, 110, 115-122.

4. Austin, D.J., White, N.J. & Anderson, R.M. (1996), The dynamics of drug action on the

within-host pathogen population growth of infectious agents, J. Theor. Biol., in press.
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Figure 5. Growth of P. aerugingsq (cfu/ml} in the presence of tmipenem. Initial
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Bacteria, Immunity
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Continuous INH and Rifampin treatment
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Alternate INH and Rifampin treatment
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