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Comparison of Pharmacokinetics (PK), Tumor Growth and Survival between Drug X and Drug Y in Mice
SMITH MT1, BAYER T2, MUELLER BS3, HUBER F1,3
1Univ. XYZ, City, Country; 2Laboratory XYZ, City, Country; 3Hosp. XYZ, City, Country.

Background: A thorough understanding of the pharmacokinetic / pharmacodynamic (PK/PD) properties of new anticancer agents is important to prospectively optimize dosage regimens. Aims: 1) To compare the time course of unbound concentrations, tumor growth, and animal survival between drug X and drug Y. 2) To develop new PK/PD models that can describe PK, tumor growth, and survival over time. 3) To propose optimized dosage regimens.
Methods: This study included 72 male mice (24 mice per treatment, weight: 20 ( 3 g, aerage ( SD). Tumor growth and animal survival was compared over 21 days between the following treatments: A) 20 mg/kg of drug X given every 6 h, B) 20 mg/kg of drug Y given every 6 h, or C) placebo. All doses were given as iv bolus. Unbound plasma concentrations in each mouse were determined after doses 1, 21, 41, 61, & 81 at three of the following time points: 0.25, 0.5, 1, 2, 3.5, & 6 h by ultrafiltration and validated LC-MS/MS assays. Population PK/PD models were developed in software XYZ to describe the PK, tumor growth, and animal survival. Dosage regimens were compared by Monte Carlo simulations.
Results: Median [range] animal survival was 14 [11 to 19] d for placebo, 20 [18 to >21] d for drug X and 18.5 [15 to >21] d for drug Y. Tumor growth could be well described by growth model XYZ. Rate of tumor growth was significantly slower for drug X compared to drug Y. Animal survival was adequately described by model XYZ. Selected parameter estimates [% standard error] are shown in the table (*: p<0.05 vs. placebo, &: p<0.05 vs. drug Y from likelihood ratio test). The PK/PD model predicted dosing of drug X as 3-h infusion every 6 h to achieve a slower rate of tumor growth.
	Treatment
	Parameter 1
	Parameter 2
	Parameter 3
	Parameter 4

	
	(unit)
	(unit)
	(unit)
	(unit)

	Drug X
	1.50* [8.5%]
	…
	…
	…

	Drug Y
	1.73* [10%]
	
	
	

	Placebo
	2.58 [20%]
	
	
	


Conclusions: 1) Drug X achieved a significantly slower rate of tumor growth compared to drug Y. Tumor growth for both drugs was significantly slower relative to placebo. 2) Animal survival was comparable between drugs X and Y. 3) PK/PD modeling predicted a benefit for prolonged infusion of drug X every 6 h that warrants prospecive validation studies. 
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