Population pharmacokinetics of dimethylacetamide in children receiving intravenous busulphan
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Final model fit: Final model equations:
 Administration of busulphan for bone marrow transplant (BMT) 9 -
conditioning can come at the cost of neuro- and hepatotoxicity Structural model: 1-compartment CL = TVCL*EXP(n(1)) * (70 kg)o-75 TV = typical value (i.e. population value)
. . _ . n = inter-individual variability (I1V)
* This may be related in part to the solvent N,N-dimethylacetamide Error model: Proportional and additive . o WT | |
o . V =TVV*EXP(n(2)) * ( ) 0.75 term = allometric scaling factor
(DMA) used in intravenous busulphan formulations 70 kg
\_ / Covariate model: Patient weight Y =output
- Y=F*(1+(ERR(1))+ ERR(2) F = model prediction
AlIM
To build a pharmacokinetic model for evaluation of DMA in paediatric Model estimates Goodness of fit pIOtS
patients receiving intravenous busulphan for BMT conditioning Parameter | Population estimate (%RSE) | IV (%RSE) oultion redictions verets concentratons ondiions! weihtod residuole versus time
- = Day 1 CL (L/h) 4.11 (10%) 44.9% (20%) 3.47 —5.02 °
METHODS N Day 2 CL (L/h) 7.01 (8%) 38.1% (18%) 5.92-8.15 - - : -
“ 4 Day 3 CL (L/h) 5.54 (8%) 40.4% (15%) 4.66-6.48 -
OOL 0000 Day 4 CL (L/h) 6.54 (6%) 29% (16%) 5.76-7.44 - :
w a3 - ] - o Day 5 CL (L/h) 5.84 (14%) 37% (33%) 4.5-8.03 ¢ ° :
Q ’ V(L) 61.8 (4%) 18.4% (13%) 57.4-66.9 :
. ' Residual variability T - 2
eStudlo Additive (mg/L) 122
1. 2. 3. 4. 5. Proportional 6% | . | T | | |
Patlent BUSUIphan DMA POPUIatlon PK MOdeI OFV (AOFV from base mOdEI) 3588.987 ('713.201) PopL}F;tion predicatéadoconcentratiozm i ® 4'I'?ime aftearodose ” h
demographics conditioning concentration modelling validation:
recorded and blood determination * NONMEM * NP- VPC ol . .
Ot Visual predictive check — n = 1000 DIVIA ex Osu re Dally AUC Changes-pOPUIatlon
collected (LC-MS/MS) (V7'4) bOOtStrap p r1Si|r|n||:|m|ﬂjm:gqu 1T T 11T T T 1 . . p 6000
* RStudio " VPC * VPCplot provides = ) Ind|V|qu<.3|I e el
* Blood samples were collected and measured at 0, 1, 2, 4, and 8 h time a visual _ cum;. atlvle 2 55000
points on each day of busulphan dosing assessment for if N . simoters (median [IQR]): g40004
» 515 data points from 27 patients aged 0.3 — 18 years (median 3 the model is able i /?@ // ;,\ A 6902 [465*2 - % 30004 —— ¢
years) from the Children’s Hospital at Westmead, Sydney to reproduce the  ° | A’ g:), £ orrs 9233] mg*h/L A e
variability and ur a2 - . ° DaylAUC 2L
* Model fitting was assessed through different structural, error, and wl &\ L. | iabilitv is due to " 100-
trend Of the % . . y variabdlil y IS due 1o 1000 L
covariate models and validated through bootstrapping (n = 1000) and qi A VR | the relative @ | e
: : : —_ observed data DLl O : : -
simulation based visual predictive checks (n = 1000) of ¥ e . . 2 uncertainty in the 1 2 D:;y : 5
» Predictors of clearance (CL) and volume of distribution (V) tested: \_ test dose .
» weight (WT), age, body surface area, glomerular filtration rate
N N
 Area under the curve (AUC) was determined for each individual as AUC = CONCLUSIONS REFERENCES
PMA dose/(CL, and summed across all days to obtain cumulative AUC Correlation with patient toxicity, and A S R
* The beSt flt mOdeI was determined to be that Wlth the IOWESt ObjECtiVE incorporation Of mEtabOIite data iS now being I[O3U]S'IL'Jr|:?:t.e"eJt(;|Ii.n"(I32pC)3lIaztiso.ﬁ?,p(hzgrorrzza\:ccljk?nze-tliZZ%fdimethylacetamide in children during standard and once-
K function value (OFV) / aneStigated y \daily IV busulfan administration." Cancer Chemother Pharm 72.5 (2013): 1149-1155. y




