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Background 

• Mitoxantrone pharmacokinetics in children are poorly described 

• Insufficient data exist for evidence-based dosing guidance1 

• Reduced body weight-based dosing is often applied to infants; 

these dose reductions lack standardisation and are supported 

by limited evidence2 

• There is a need for a more data-informed assessment of 

mitoxantrone dosing in childhood cancer 

 

Aims 

• To develop a mitoxantrone population pharmacokinetic model 

in a paediatric patient population 

• To explore relationships between dosing regimen, 

pharmacokinetics and exposure to better inform prescribing 

practice 

Methods 

• Data was generated from a phase III clinical trial in children 

with acute myeloid leukaemia 

• Patients (n=44; 0.9—17 yrs) issued IV mitoxantrone (1h) daily for 

3-4 days at 12 mg/m2/day or 0.4 mg/kg/day (<12 yrs, ≤10 kg 

or <0.5 m2) with sampling up to 24h and after the final day of 

drug infusion 

• A population pharmacokinetic model was developed using 

NONMEM (v7.5) 

• A likelihood-based M3 method was used for handling data 

below the lower limit of quantification (BLLOQ)3, with 

normalised prediction distribution errors (NPDE) extended to 

BLLOQ data for evaluation4 

• Relationships between dosing regimen, clearance (CL) and 

area under the curve (AUC) were assessed 

Results 
 

Model 

• A two-compartment model with fixed allometric scaling and 

inter-individual variability (IIV) on CL and volume of distribution 

of the second compartment (V2) best described the data 

• Combined residual error, with additive error fixed to 50% LOQ 

• V1 fixed to literature value to improve stability5 

• M3 method for BLLOQ data 

• SAEM estimation 

Conclusions 

• This study presents novel data relating to mitoxantrone pharmacokinetics in a childhood cancer setting 

• Infant patients on reduced body weight-based dosing regimens may be at risk of suboptimal drug exposure, and many of these 

patients may tolerate higher mitoxantrone doses in line with older children 

• These findings support previous calls for updated dosing guidelines for infants with cancer1,2 

Parameter Estimate RSE (%) 

CL (L/h) 34.9 9.95 

V1 (L) 23.2 fixed - 

Q (L/h) 30.6 19.5 

V2 (L) 133 26.8 

WT effect on CL Q 0.75 fixed - 

WT effect on V1 V2 1 fixed - 

IIV CL (CV% (shrinkage %)) 49.3 (16.45) 31.3 

IIV V2 (CV% (shrinkage %)) 145 (30.95) 53.1 

Proportional error 0.377 6.76 

Additive error 2.5 fixed - 

Mitoxantrone PK final parameter estimates 

Dosing regimen, clearance and exposure 

• Patients receiving reduced mg/kg (n=3) dosing obtained 

lower AUCs compared to the mg/m2 (n=41) group: 

 mg/m2 = 347 ± 138 µg·h/L;  

 mg/kg = 186 ± 39 µg·h/L 

• CL (body surface area-

normalised) comparable 

between groups: 

 mg/m2 = 40 ± 15 L/h/m2; 

 mg/kg = 45 ± 8 L/h/m2 
  

• Potential under-dosing of 

infants and small children 

(mg/kg group) 
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Figures: 

(a) Goodness-of-fit plots 

(b) Visual predictive check (VPC): Log 

concentration vs time after dose (TAD) 

(c) VPC: Probability of BLLOQ vs TAD 

AUC vs dosing regimen 

Parameter Mean ± SD 

CL (L/h/m2) 39.9 ± 15.0 

V1 (L/m2) 25.4 ± 9.7 

Q (L/h/m2) 33.1 ± 13.0 

V2 (L/m2) 185.8 ± 155.5 

AUC (µg·h/L) 336.4 ± 139.9 

AUC and BSA-normalised PK 
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