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Population pharmacokinetic model for individualized busulfan dosing in children:
Annexation to the existing vast list of PopPK models for performance evaluation.
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Introduction

Busulfan (Bu) dosing in children has been improved recently
with the development of personalized dosing algorithms based
on population pharmacokinetic studies (PopPK). However,
performance of these models is not optimal but has
significantly improved targeted therapy.” 2 Few PopPK models
evaluated the impact of GSTA1 genetic variants on inter-
individual variability (llV) of Bu clearance (CL). Since
cumulative AUC of Bu is linked to outcomes,? inter-occasional
variability (IOV) in its CL determines the overall cumulative
exposure. It is also well known that Bu conjugation is
catalyzed predominantly by GSTA1 enzyme. No model has
evaluated the effect of covariates such as hematocrit and
genetic variants in GSTA1 on IOV in Bu CL.

Objectives

The objective of this study is to develop a PopPK model for
intravenous Bu in children and to evaluate dynamic and
static covariates such as anthropometric, clinical
(hematocrit) characteristics and genetic variants (GSTA1
functional diplotypes) that might explain 11V and IOV of Bu
CL.

Materials & Methods

» 22 Pediatric patients receiving four times daily Busulfan
(Bu) were included

» Dataset consisted out of 327 plasma concentration
measurements (53 % on 1%t day, 16 % on 2" day, and 28 %
on 3 day) determined with LC-MS/MS.3

» Covariate analysis with demographic covariates such as
Weight, Height, Age, Hematocrit, BSA, Sex, and
pharmacogenetic covariates GSTA1 functional diplotypes*

» Analysis was performed using NONMEM 7.2, R-Statistics
and Pirana. 5

Results
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Table 4: GSTA1 metabolizer frequencies
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Conclusion

= BSA showed slightly more significant influence on CL
(reduced variability from 48.1 % to 22 %) and Vc compared
to bodyweight

= Hematocrit and functional haplotype groups of GSTA1 did
not have a significant effect on both IV and IOV (trend seen
of 11%) in this data set

= Small number of patients (Posterior Power analysis showed
49% Power in detecting a 25% difference in clearance
(0.05)) and use of various conditioning regimens may have
influenced the results of the covariate analysis, and this
model performance must be evaluated in a larger dataset.

References

1. Zao, J.H., Schechter, T, Liu, W.J. et al. Performance of busulfan dosing
guidelines for pediatric hematopoietic stem cell transplant conditioning.
Biol Blood Marrow Transplant. 2015; 21: 1471-1478.

Nava T, Rezgui MA, Uppugunduri CRS, et al. GSTA1 genetic variants and
conditioning regimen: missing key factors in dosing guidelines of Busulfan
in pediatric hematopoietic stem cell transplantation. Biol Blood Marrow
Transplant. 2017; 23:1918-1924.

Bartelink IH, Lalmohamed A, van Reij EM, et al. Association of busulfan
exposure with survival and toxicity after haemopoietic cell transplantation
in children and young adults: a multicentre, retrospective cohort analysis.
Lancet Haematol. 2016; 3(11):526-€536.

. Ansari, M., Uppugunduri, C.R., Déglon, J. et al. A simplified method for
busulfan monitoring using dried blood spot in combination with liquid
chromatography/tandem mass spectrometry. Rapid Commun Mass
Spectrom. 2012; 26: 1437-1446.

Ansari M, Curtis PH, Uppugunduri CRS, et al. GSTA1 diplotypes affect
busulfan clearance and toxicity in children undergoing allogeneic
hematopoietic stem cell transplantation: a multicenter study. Oncotarget.
2017; 8(53):90852-90867.

N

@

W

B

Rapid metabolizers (G1) 3(136) Figure 1: GSTA1 ) . . 5. Keizer RJ, van Benten M, Beijnen JH, Schellens JHM, Huitema ADR.
Normal and intermediate 14 (63.6) functional diplotype F|gur_e_4: I_-Iaemat_ocrlt in relation to day and the type of Pirafia and PCluster: A modeling environment and cluster infrastructure
::::honzers (G2) - sean) groups included conditioning regimen used. for NONMEM. Comput Methods Programs Biomed [Internet]. 2010 Jun.

Contact: d.j.a.r.mc .nl or rao h.ch

contre le cancer de I'enfant




