First dose monitoring of busulfan is not reliable to predict cumulative exposure.
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Introduction. One of the significant progress in human medicine is hematopoietic stem cell transplantation (HSCT). Pre-transplantation conditioning therapy is a rigorous step, where cytotoxic agents like busulfan are widely used. However, busulfan-containing protocol is not without challenges, because under exposure or over exposure can influence overall outcomes. 
Aims. The objective of this contribution is to demonstrate that the use of first dose for cumulative exposure prediction of busulfan is not reliable indicating the vital necessity of further monitoring of exposure in-between doses especially in pediatric patients expressing significant variability
Methods. Seven pediatric patients, who used the first dose of mg/kg defined busulfan doses /6hr as conditioning therapy were included. Six serial blood samples were collected in all subjects to determine plasma concentrations and resulting area under the curve (AUC). LC/MS was used for busulfan plasma level determination and doses were adjusted based AUC calculated from 6 blood samples collected at 0 ,15 min, 30 min, 3hr,  4hr and 6hr  after first dose and trough , immediately after 2hour  infusion , 2 and  4 hours post infusion  of the fifth dose respectively. AUC was calculated using trapezoidal rule aiming recommended cumulative AUC 78-101 mg/L*hr.
Results. All patients needed less dose by 8-40 % (median 24%) than predicted based on first dose monitoring. Steady state concentrations were reliable and enough to predict target exposure based on post forth dose monitoring (Fig1.), indicating that concentrations immediately after the first dose may mislead dose adjustment. 

Conclusions. High variability in pharmacokinetic parameters were evident, with significant difference between first dose predication and post forth dose prediction for cumulative AUC target achievement. The clearance overestimated during the first dose is finally shifting towards drug accumulation after multiple doses suggesting later monitoring for better safety and efficacy. Although being preliminary with only limited number of patients our results clearly indicate necessity of monitoring later than relying on first dose test results.
Fig.1.Dose adjustments comparision  post 1st dose versus post 4th-5th doses  based samples derived AUC in 7 subjects (1-7)


Dose required based on post 1st dose monitoring	50	60	17	33	13	149	33	Dose required based on post 4-5 dose monitoring 	46	50	13	26	10	100	20	



