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The use of RWD in Clinical Pharmacology, IQ consortium White Paper

Overall Survival (OS) model developed based on Flatiron RWD

External validations of OS model using YODA data

Progression Free Survival Modeling using CoMMpass data
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RWD in Clinical Pharmacology

Zhu et al. Clin Pharmacol Ther. 

2023 Oct;114(4):751-767.

Collaboration with Pfizer, Gilead, Takeda, 

Sanofi, Eli Lilly, Astellas, Genentech
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RWD in Clinical Pharmacology
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RWD in Clinical Pharmacology
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OUTLINE
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Overall Survival (OS) model developed based on Flatiron RWD

External validations of OS model using YODA data

Progression Free Survival Modeling using CoMMpass data
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Leveraging multiple data sources

RWD Daratumumab Clinical Trial data Observational study

YODA: Yale Open Data Access

OS model development External validation

External validation PFS model development
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Drug-disease modeling framework in oncology

Bruno R et al. Clin Cancer Res 

2020;26:1787-95

● Model-based tumor dynamic metrics are biomarkers capturing treatment effect 

and strong predictors of survival (OS or PFS) benefits

● Tumor dynamics-OS/PFS models are assumed to be drug-independent

● M-protein is the measure of tumor burden in Multiple Myeloma
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Application to Multiple Myeloma (MM)

SLD: sum of longest diameters

TSR: tumor size ratio from baseline

TTG: time to growth

KGROW (or KG): growth rate constant

Application to Multiple Myeloma 
• M-protein is a reliable marker of tumor burden in Bruno, 

et al. [abstr 1881]. Blood 118, 1881, 2011

• Link between M-protein dynamics and OS

Model-based tumor 

dynamics metrics

Overall

Survival 

died                                          alive

M-protein dynamics metrics 

derived with empirical bi-

exponential model

Stein et al. Clin Cancer Res, 17:907-17, 2011 

Claret et al. Clin Cancer Res, 24:3292-8, 2018
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Using RWD for modeling: starting with 4108 MM patients

Baseline

● Selecting the right line of therapy
○ Multiple Myeloma patients may have many lines of therapy
○ The definition of line of therapy may be different than the one 

used in clinical trials

● Latest line of therapy in each patient with at least 2 
M-protein assessments

● Definition of “Baseline” in the context of use
● Data cleaning, erratic profiles
● IT challenges: cannot download data
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Analysis of M-protein and OS data from 2954 RWD patients

belant = belantamab

btz=bortezomib

dara=daratumumab

dex=dexamethasone

len=lenalidomide

pom=pomalidomide

seline = selinexor

Model-based M-

protein dynamics 

metrics, e.g. 

log(KG)

2954 evaluable 

patients

2954 evaluable 

patients
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Parametric OS model

The model tested 
• 10 M-protein dynamic metrics 

• 33 baseline characteristics and 

prognostic factors

Survival data followed a log-

normal distribution

The final model estimated on 

1445 patients is consistent with a 

previously developed model: 

Bruno, et al. [abstr 1881]. Blood 

118, 1881, 2011

Longer survival is predicted in patients with:
● Slower growth rate, lower values of ECOG status and LDH

● Higher values of albumin, hemoglobin and creatinine clearance

● Earlier line of therapy and in female
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OUTLINE
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Overall Survival (OS) model developed based on Flatiron RWD

External validations of OS model using YODA data

Progression Free Survival Modeling using CoMMpass data
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External Validation on CASTOR trial: M- protein dynamic

Palumbo et al. N Engl J Med 2016;375:754-66.

Patient level data 

available in YODA 

©2024, Genentech

Typical values:

KG0=0.01131 /week

KG=0.00079 /week

See Marchand et al., poster III-09



16

External Validation on CASTOR trial: OS

RWD

OS 

model

baseline 

covariates

Simulated HR and 95% PI

0.55 [0.43;0.71]

Observed: 0.68

The RWD OS model well 

captured the daratumumab 

effect observed in CASTOR 

clinical trial
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Simulations (95% prediction interval)

Observations and censored data – +
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External Validation on APOLLO trial

Dimopoulos et al. Lancet Oncol 2021;22:801-12
RWD

OS 

model

baseline 

covariates

Patient level data available in YODA 

Simulated HR and 95% PI

0.66 [0.49;0.90]

Observed: 0.81

log(KG)

Simulations (95% prediction interval)

Observations and censored data – +

The RWD OS model well 

captured well captured the 

daratumumab effect observed 

in APOLLO clinical trial
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OUTLINE
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Overall Survival (OS) model developed based on Flatiron RWD

External validations of OS model using YODA data

Progression Free Survival Modeling using CoMMpass data
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PFS model developed on CoMMpass observational study

Simulated HR and 95% PI

0.73 [0.57;0.96]

Observed: 0.63

Simulations (posterior predictive 

checks) across lines of therapy

External validation on 

APOLLO
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DISCUSSION

● A model linking M-protein dynamic to OS in Multiple Myeloma could be developed 

based on RWD across line of therapies and was qualified in predicting 

independent Phase 3 trials outcome : CASTOR, APOLLO

● An observational trial was used to develop a PFS model

● Similar and consistent predictors of survival outcomes: log(KG) ECOG, 

hemoglobin, albumin, lactate dehydrogenase…

Next steps:

● Use the OS model and the M-protein dynamic model to reconstruct a pseudo PFS
○ Methodological challenge by linking M-protein dynamics to predict PFS

● Joint models are getting easier to run: see Merlaud et al., poster III-022

● AI assistance!
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