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Fig 3. Plasma concentration-time profiles for the 3 individuals randomized to the last dose level. Top panels show
observed data, median and 95%o credible intervals from WIinBUGS and bottom panels observed and individual
predicted profiles from NONMEM.
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During first in human— dose escalation studies, pharmacokinetic (PK) data may R
pe required to compare the exposure to the toxicological limits or to relate the |
oharmacodynamic findings and adjust the doses to be evaluated accordingly.
However, for mAb —due to the long half-life (t1/2)- at the time of dose escalation
decision, only a truncated PK profile is available — usually less than one ti/2—
making it difficult to predict exposure variables such as AUCO-« accurately. The
human PK of monoclonal antibodies (mADb) iIs in general well predicted from
animal data. Therefore, a Bayesian framework with the use of prior information
could be useful to support dose escalation studies.
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The aim of this work was:

e To define the prior distributions for mAb PK

e To evaluate the performance of the NONMEM prior functionality compared to a
full Bayesian method when applied to PK analysis of mAD.
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The moael provided a good overall description of
methodologies (Fig. 3).

Table 1 and Fig. 4 show the amount of information in the data at each
escalation step for the model parameters. Fig. 4 demonstrates how the
Information increases as we move In the escalation process, decreasing the
posterior uncertainty around the parameter estimates. It also points out the
relevance that having good prior distributions will have in the first escalation
step were the posterior is driven by the prior.

Methodology

Fig 1. Dose escalation scheme
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v Prior distributions for fixed and random effects in the model, based on in-house
(i.e. primate PK parameters allometrically scaled, other mAb parameter values from
clinical data) and literature data.

Fig 4. Prior versus Posterior distributions for Clearance in the different escalation steps is shown

The ultimate goal was to make use of the PK model to inform the dose
escalation process by predicting the next dose level AUCO- « to assure it does
not exceed the pre-specified threshold. Fig. 5 shows the expected AUCO- «
distributions for each dose level based on 3000 simulated individuals
performed at each escalation step. Good agreement between predictions and
the subsequent observed AUCO- « are found. No major differences between
predictions performed based on the full Bayesian analysis or NONMEM analysis
with prior functionality can be observed.

Prior knowledge for population mean:

—  Drug X pre-clinical CL allometrically scaled to human:
0.00364 L/kg/day -

— Drug Y pre-clinical CL allometrically scaled to human: -
0.0058 L/kg/day —

— Drug Z CL in healthy volunteers: 0.0059 L/kg/day

— literature data range of CL from other antibodies: 0.0024 to
0.0086 L/kg/day .

—  Data were combined to get 95% of CL values to be
between 0.0024 and 0.0090 L/kg/day:

e popCL —~ logNorm(mu=log(0.00475),sd=0.33)

Prior knowledge for interindividual variability:
Drug X in healthy volunteers CV%=38.2
Drug Y in healthy volunteers CV%=27%

Range of plausible values 20% (var=0.04) to
40% (var=0.16)

varCL~InvGamma(shape=7, rate=0.5)
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The model used to support the escalation steps was initially implemented in e oo
WIinBUGS (version 1.4). Ulteriorly, the performance of the prior functionality g pased on model
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predictions of the next dose level exposure and computational time. o 777 Nonmem those obtained by
— WINBLUGS NONMEM. Dots
represent the
observed AUCO- o
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PK model parameters were estimated at each escalation step and resulted In
close agreement with prior values. Both methodologies provided similar results
as can be seen in Table 1, which shows the prior vs the posterior parameter
values obtained by NONMEM and WINnBUGS for the last escalation step. | | j j j | | |
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(*) Prior distribution assumptions: Population means (log-Normal — WinBUGS and NONMEM); inter-individual variability terms (Inv-Gamma —WinBUGS
and Normal — NONMEM)
Km and Vmax uninformative priors were used.
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WINnBUGS (few hours vs. few minutes runs).
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