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INTRODUCTION

METHODS

Serum M-Protein Nonlinear Mixed Effect Model

• Claret tumor growth inhibition (TGI) model8 with Isa Emax and Dex additive effect models7 on tumor

shrinkage constant rate (Ks).

• Pom effect model selection based on BICc: Additive effect, interaction on Ks or interaction on Isa

Emax model.

• Covariates selection with COSSAC method: demographic, laboratory and disease-related

covariates.

PFS Parametric Proportional Hazard Model

• Baseline hazard distribution selection based on BICc: Log-logistic, Weibull or Gompertz distributions.

• Covariates selection with SCM method based on BICc: same covariates as for serum M-protein

Nonlinear Joint Model

• Link function selection based on BICc: No link, current serum M-protein value or serum M-protein slope.

• Covariates selection with Backward procedure based on previously selected covariates using the Wald

test (significance level p = 0.05): covariates in serum M-protein and PFS model

Model Evaluation

• Longitudinal and time-to-event (TTE) Visual predictive checks (VPCs) from 500 simulated

datasets accounting for the risk of progression and censoring process.

Model Predictions

• Change from baseline at 8 (W8) and 12 weeks (W12) and median PFS from 256 simulated

patients under Isa 10 mg/kg qw-q2w and 20 mg/kg qw-q2w in combination with Pd

• Serum M-protein kinetics and PFS according to design, dosing regimens, covariates and

baseline serum M-protein values from ICARIA-MM IPd patients.

Implementation

• Estimation of model parameters: SAEM algorithm implemented in Monolix2021R2®.

• Model-based simulations: Simulix2021R2®.

• VPCs and other analyses: R software (version 4.2.0).
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Dosing Regimen Change from baseline p50 [p05-p95] (%) Median PFS [95%PI] 

(weeks)W8 W12
Isa 10 mg/kg qw-q2w 

+ Pom - Dex
-44.5 [-95.3-15.3] -49.6 [-96.3-26.7] 44.0 [36.6-53.9]

Isa 20 mg/kg qw-q2w 

+ Pom - Dex

-49.1 [-95.9-13.2] -52.3 [-96.5-24.4] 44.4 (37.1-54.4]

RESULTS

Nonlinear joint model of the effect of the IPd combination on serum M-protein and PFS Supporting the dosage regimen choice

• Slope of serum M-protein dynamics was the best function to capture the association with PFS in line with previous

work and IMGW criteria9.

• This work encourages the use of PFS early data within joint modelling framework to support dose selection and

inform phase 3 trial design.

CONCLUSION

➔ No difference between Isa 10 and 20 mg/kg qw-q2w.

Prediction of the data from the Phase III clinical trial ICARIA

Objectives: To use Phase 1/2 monotherapy and Phase 1b combination therapy to capture Pom effect in combination with Isa and Dex (IPd) by jointly modeling serum M-protein kinetics and PFS.

To perform trial simulations to retrospectively evaluate the approved dose of Isa in combination with Pd and to predict the efficacy of IPd ICARIA-MM treatment arm.

➔ Good prediction of observed serum M-protein kinetics and PFS

Model evaluation

➔ Good adequation between model predictions and observations.

➔ Slight underestimation of the PFS after 40 weeks in combination cohorts due to small sample size. 

Isatuximab (Isa) in combination with pomalidomide and dexamethasone (Pd) is approved in many countries for the treatment of relapsed and/or refractory multiple myeloma (RRMM)1,2

Predicted median PFS [95%PI] = 43,9 [36,2-53,2] weeks

Observed median PFS [95%CI] = 49,6 [38,1-63,9] weeks
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