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BACKGROUND

Haematopoietic Stem Cell Transplantation (HSCT) is a procedure where healthy donor cells are infused to a recipient with the intention of replacing the haematopoietic system in total or
In part [1], being one of the most common treatments of a wide range of malignant and non-malignant disorders in children [2]. Prior to HSCT, the ablation of the host immune system is
achieved by administering conditioning drugs and/or total body irradiation. There is currently a debate sorrounding the relative merits of busulfan (Bu) and treosulfan (Treo), which are
used to deplete myeloid cells prior to transplantation.
The objectives of the study where: (i) to build a joint mechanistic PKPD model of neutrophil count over time and establish a relationship with Bu and Treo plasma concentrations,

(1) compare the myeloablative effects of Bu and Treo in the shape of the PD effect curve and

(111) identify patient characteristics associated with inter-individual variability in myeloid cell dynamics

METHODS

In this retrospective single-center study, blood concentrations of Bu were quantified in samples acquired from a routine drug therapeutic monitoring (TDM) program. The PK
characteristics of Treo were obtained from a model developed as part of a previous study [manuscript under preparation]. Daily neutrophil count data from the start of drug
administration until 3 months post-transplant are available from electronic health records. In total, 11,555 observations from 152 paediatric patients, 85 receiving Bu, and 67
receiving Treo were included. Integrating all available data, a PK/PD model was built in NONMEM 7.3. The analysis was performed simultaneously for both drugs.
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RESULTS

A joint mechanistic PKPD model of neutrophil count over time for Bu and Treo was successfully developed. The blood concentration vs time profile of Bu and Treo were descibed by a
two-compartment model for both drugs. The drug effects were modelled using EMAX model for both of the drugs, which resulted significantly better (p<0.001) than a linear model.
System parameters (steady-state neutrophil count after transplant (CIRCO), mean transit time (MTT), and feedback parameter (GAMMA)) were consistent across drugs. Inter-
Individual variability (1IV) could be estimated for all of the parameters. Since patients may not enter the study at steady state and/or post-transplant steady-state a different homeaostatic
set point than baseline, a different steady state for neutrophils was estimated after transplant and at baseline. The main differences of patients receiving both drugs was the
baseline neutrophil value (3.87 for Bu patients vs 1.02 for Treo patients). The myeloablative effects of Treo were steeper and produced earlier in time than those of Bu. A
covariate analysis showed that type of cells in transplant was a significant covariate associated to CIRCO, and the administration of G-CSF on MTT.
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CONCLUSIONS & FUTURE PERSPECTIVES

Drug exposure to the main conditioning drugs given to paediatric patients receiving HSCT was successfully described by a two compartment model for each of the
drugs, and was linked to neutrophil count dynamics over time through mixed-effects modelling, and thus, a joint mechanistic PKPD model was built.
Further work will seek to link early neutrophil dynamics to long-term myeloid recovery measured through chimerism and survival analysis.
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