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e Understanding drug exposure and its link to clinical response is critical for informed decision-
making in drug development

e logistic regression models with one-point exposure summaries are commonly used due to ease of
use but may introduce bias as shown previously [1,2]

e This simulation study explores the potential bias for the exposure metric average concentration up
to the event (C, ¢) in context of irregular dosing scenarios, including step-up designs, dosing
holidays and dose reductions.

[

2-CMT model with oral absorption

PD model with tra

Simulation framework for a hypothetical drug with effect on circulating cells:

nsit compartments [3]

feedback

e The following parameter values were used for the simulation scenarios:

Absorption rate k, (1/day) 3.5

Clearance CL (L/day) 450 0.4
Central Volume Vc (L) 120 0.5
Intercompartmental clearance Q (L/day) 100

Peripheral Volume Vp (L) 120

Baseline circulating cells Circ, (10° cells/L) 5 0.5
Exponent of feedback y 0.15

Transit rate k. (=k, o = k) (1/day) 4/(120/24)

Linear Drug Effect on proliferation rate Ey,,; o 0.2 0.4
Linear drug effect on circulating cells Eg, . i 1.7 0.7
Proportional Error (standard deviation) 0.2

Table 1. PK-PD Model Parameter Values Used for Simulations
Please note that these values are hypothetical values

summaries

in contrast to the longitudinal PD and C
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The simulation study confirms previous
finding that average concentration up to
event as the exposure metric can introduce
bias in exposure-response models
Steady-state C,,, is consistent across the
considered dosing scenarios and correctly
shows the increasing drug effect with
decreasing clearance, however, it is not
suitable to characterize the effect of dosing
holidays or dose reductions to mitigate the
risk of AEs.

This simulation study highlights the value of
longitudinal mechanistic models or
longitudinal Markov models (not shown) to
correctly characterize exposure-response
relationships for irreqular dosing scenarios.
A-priori simulations using appropriate (semi-)
mechanistic models can help identify
potential biases and select appropriate
exposure metrics for the question at hand.
Carefully selecting exposure metrics and
conducting a-priori simulations is found to be
key for meaningful exposure-response
analyses to inform dose selection and
confirmation throughout drug development
stages.
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Apparent logic: Cavg is calculated ,,up to
event“ as the event occurs after
experiencing these exposures. This
approach accounts for irregular dosing. In
case of no event, exposures are integrated
up to end of dosing, as through all the
administered dosings no event was
experienced.

Problematic causality: This exposure
metric gives the average exposure up to an
event or end of dosing, but the reverse
relationship (i.e. probability of occurence

be used to inform dose decisions.
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Note: Dose reductions are assumed
independent of the event of interest
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Figure 1. PK-PD Model Schematic Used for Simulation Framework , )
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