Model-Based Meta-Analysis of Paracetamol Dose-Response in
Paediatric Tonsillectomy Pain

A

Orestis Papatryfonos!, Anna Largajolli?, Li Qin%, S. Y. Amy Cheung*?, Michael J. Chappell*

1School of Engineering, University of Warwick, Coventry, CV4 7AL, UK 2 Certara, Sheffield, UK

UNIVERSITY  cERTARA! i PAGE

Funded by the European Union. Views and opinions expressed are, however, those of the author(s) only and do not necessarily reflect those of the European Union or
the European Health and Digital Executive Agency (HaDEA). Neither the European Union nor the granting authority can be held responsible for them. The ERAMET
project has received funding from the European Commission’s Horizon Europe Programme under the grant agreement number 101137141.

*Joint senior authors

° Developing medicines for children s * Doses were standardised as shown in Table 1. °* Model evaluation was performed using
challenging due to ethical constraints and goodness-of-fit plots, e.g.,, as shown In Fig. 4:
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dosing [1]. UysalH-Arm1 | 32 15 v * Paediatric tonsillectomy pain data analysed for
°* MBMA has the potential to minimise the need Ozlugedik S-Arm1 | 27 15 il paracetamol and placebo treatment groups,

Table I: Summary of included treatment arms (Dose standardised to mg/kg/day)

for paediatric trials and supports safer and Note: Hamers J arms reflect different clinical indications with corresponding GNLS model fits in Fig. 5.
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Figure 5: Population fits (black line) of VAS pain (mm) vs. Time (h)
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* Study selection and reporting were conducted * Rescue therapy was explored as a covariate
in accordance with the PRISMA statement [2], — but was not supported by the data (Fig. 6).
as shown in Fi g. - Figure 3: Modelling strategy for MBMA

° Background therapy could not be evaluated

Dose-response model (Emax)' due to no between-study variability (0% or
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dataset (n = 8) conducted In R Studio, employing the L
. . Figure 6: Exploratory VAS pain trajectories stratified by treatment
Figure I PRISMA flow diagram [2] Generalised Nonlinear Least Squares (GNLS) arms and rescue therapy across studies
_ algorithm [11], yielding the following dose- _
response parameter estimates, summarised in » An MBMA framework has been successfully
* Aggregated-level time-pain score data MosT PAIN Table 2: developed to characterise paracetamol dose-
were extracted from eight publications F——— response in paediatric tonsillectomy pain.
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