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Summary and Conclusions

A model for longitudinal paraprotein data following Dexamethasone treament has
been developed

® Drug effect is driven by dose over time
® The model provided a good fit of the data

® No important covariate relationships were found

The model is qualified to simulate relative change of paraprotein level at end of
cycle 2 (week 8) and is useful in overall modeling framework

Methods

Model development

Data were derived from the dexamethasone arms of two pivotal phase 3 registration studies

of lenalidomide plus dexamethasone vs. dexamethasone (MMO009 (1), MMO010 (2)). The
original data set contained 704 patients, of which 351 in the dexamethasone arm. 346
patients had more than one paraprotein

measurement . A longitudinal Example of individual paraprotein levels overlaid
exposure-response tumor growth with dexamethasone doses (green bars)
inhibition model of drug effect on i o g o i o g e
tumor growth dynamics (5) was .
adapted to predict the paraprotein
level (taken as a marker of tumor
size) and fit to the data. The model
was implemented in NONMEM

v6 using FOCE INTER. A GAM
check of covariate relationships

on individual estimates of random
effects was run on the final model.
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Posterior predictive check
The model was used to simulate [ :
the relative change from baseline Time (veeks)

in paraprotein level at the end of

cycle 2 (week 8). These simulated changes were subsequently used as predictors in the
survival and Progression Free Survival models (3), see flowchart left. 500 replicate studies

Paraprotein level (g/L, black) or Dexamethasone dose (mg, green)
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were simulated and both inter-individual variability and parameter uncertainty were sampled.

Given doses and simulated baseline paraprotein levels were used as inputs to the model.
The simulated distribution of 25,50, and 75™ percentiles were recorded and compared to
those observed in the studies.
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Results - Model parameters

predictions)

Example of model fit to individual data
(dots=observed, blue= population pred, red= individual

Objectives

To use serum paraprotein (M protein) level as a marker of tumor burden and develop a
modeling framework similar to the one used in solid tumors

Leverage lenalidomide multiple myeloma Phase Ill data (1, 2)
® To develop a drug-specific tumor growth inhibition model for dexamethasone
based on changes in serum M Protein

® To develop drug-independent models linking early change in M protein level
(end of cycle 2, week 8) to clinical response (survival and PFS) (3)

To support development of new drug candidates in multiple myeloma

General drug-disease modeling framework to simulate clinical endpoints and support
oncology drug development . Modified from Bruno and Claret (4).
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Results: Longitudinal Model for Paraprotein
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t) : Paraprotein level at time t (g/l)
: Dose at time t (mg)
: Rate constant of disappearance of drug effect (week")
: Rate of elimination of drug from virtual biophase
compartment (mg' .week'")
: Rate of paraprotein increase (week)
: Rate of drug-induced paraprotein decrease (mg'.week")

Data did not support estimation of Kp
® Kp fixed to 20 mg* .week? after likelihood profiling (not shown)

A mixed residual error model was used
® Error model had one exponentiated (proportional) and one additive component
® Random variability was added to the baseline observation
® Simpler models for residual error also tested

Variability terms included on all three model parameters

No clinically relevant covariate effects were found.

PPC - predicted relative change in paraprotein level at
week 8 (line indicates observed quartiles)

25% percentile

Parameter Estimate RSE(%)* Interindividual RSE*
variability (%)
(variance)

06 08

ratio of paraprotein level over baseline veek 8

_IIIIIiII_
04
Median

) . 0.76 15

Kp (Wk'" per mg dexamethasone) . 0.44 13

Paraprotein level (g/l)

o (W) . 0.34 34

_-Illllgl_
0.6 08

0.4 10

ratio of paraprotein level over baseline week 8

o, (additive res error, g/l)

o, (proportional res error)

o
S
.

75% percentile

0 20 40 60 80

* RSE: relative standard error of parameter estimates
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