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Introduction

Busulfan is an alkylating agent, commonly used in hematopoietic stem cell
transplantation (HCT) conditioning regimens.

Busulfan has a narrow therapeutic window, high interindividual variability
(IIV) and a well-established correlation between drug exposure and drug
efficacy and toxicity.

Busulfan is administered intravenously (Q6H/Q24H) or orally (Q6H).

Model-informed precision dosing (MIPD) is commonly used to individualize
dosing in clinical practice. However, current PopPK models have key
limitations:

- Most were developed based on specific populations (adults or children),
limiting its use across age groups.

- PopPK models for oral busulfan are scarce and often based on small
datasets with sparse sampling.

- Infusion lag time due to tubing dead space is often ignored, potentially
affecting AUC estimation.

Objectives

* To develop a unified population PK model for oral and IV dosing in HCT

Final PopPK model

Table 2. Parameter estimates of the final population pharmacokinetic model,
including NONMEM estimates with uncertainty.

Parameter Description Estimate (RSE)

Structural model

CL (L/h/70 kg) Clearance scaled to a total body weight 11.2 (2.8)
of 70 kg

V1 (L/70 kg) Central volume of distribution scaled to 49.1 (1.5)
a total body weight of 70 kg

Q (L/h/70 kg) Inter-compartmental clearance scaled 1.71 (13.3)
to a total body weight of 70 kg

V2 (L/70 kg) Peripheral volume of distribution scaled 211 (14)
to a total body weight of 70 kg

Ka (h-1) Absorption rate constant 2.23 (7.5)

Lag_abs (h) Absorption lag time 0.21 (1.8)

Lag_inf (h) Infusion lag time 0.09 (24.7)

F1 Bioavailability 0.95 (1.9)

FT1 Cl Fraction of 0—6 h clearance >6 h 0.93 (1.2)

Factor Factor for time-varying residual error 3.6 (7.4)

Random effects

1IV_CL (%CV) Inter-individual variability in CL 26.5 (4.8)
patlents of all ages. COV(CLV1) (%CV) Covariance between IIV_CLand IIV_V1 76.7 (0.0)
* To explore the effect of infusion lag time on model performance. —— ———
IIV_V1 (%CV) Inter-individual variability in V1 22.2 (5.2)
1V_Q (%CV) Inter-individual variability in Q 75.2 (10.3)
MEthOdS IIV_Lag_inf (%CV) Inter-individual variability in infusion 143.7 (20.7)
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A two-compartment disposition model with first-order elimination and first- 0 . 10 19 and 95th prediction intervals (blue area) of
order absorption best described the data. Time after dose the simulated data.
Weight was included on all PK parameters with fixed exponents.
A time-dependent residual error model was assessed to account for higher Conclusions
uncertainties in samples taken early (during absorption or infusion).
Maturation of CL with age was best described using a sigmoid Emax model. Uﬂn? A urélfle:.ldmodel t(z;l dedscr.lb.e th? PK of dlvelr\je pzpulat;on.s
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the best improvement in model fit feasible. We are planning to implement this model in daily clinical
None of the covariates examined (albumin, haemoglobin, sex, malignancy practice.
status) were retained in the final model after a stepwise covariate model
(SCM) building approach.
References
h ' RAM BAM [1] Karlsson MO, Beal SL, Sheiner LB. J Pharmacokinet Biopharm. 1995;23(6):651-72 UPPSALA

' Health Care CEWPUS [2] McCune JS et al. Clin Cancer Res. 2014;20(3):754-63. UNIVERSITET




	Slide 1

