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Pooled pharmacokinetic data from 5 clinical studies: 3 Phase I studies  and 2 Phase II studies. Administered intravenously (IV) or subcutaneously (SC).
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REFERENCE MODEL PUMAS IMPLEMENTATION

Full model implemented in
Pumas, estimation performed
using FOCEI

Iterative translation from
NONMEM ensuring structural
and statistical consistency

NONMEM 7.5.1 PUMAS V 2.8.0

Population pharmacokinetic (PopPK) modeling is central to model-informed drug development
(MIDD), supporting decision-making throughout clinical development and regulatory evaluation
[1]. 
NONMEM has long been the reference platform for nonlinear mixed-effects modeling (NLME) and
remains widely used across academia and industry.
Recent advances in scientific computing have introduced Pumas, a modern pharmacometric
platform built within the Julia ecosystem, improving efficiency, transparency, and reproducibility
[2,3]. Regulatory agencies increasingly emphasize these same principles for pharmacometric
analyses [4,5].

BACKGROUND OBJECTIVES
This project aimed to reproduce a complete PopPK analysis of a monoclonal
antibody, initially performed using NONMEM 7.5.1, within the Pumas 2.8.0
framework, by:

Reproducing the full model development and qualification workflow
Evaluating cross-platform consistency of parameter estimation and predictive
performance
Establishing a reproducible approach for translating NONMEM models into
Pumas
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CONCLUSION
Cross-platform reproducibility of PopPK analysis demonstrated across all stages of model development and
qualification
Results are equivalent between NONMEM and Pumas, allowing the use both platforms for regulatory dossier
submission
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PARAMETER ESTIMATION 

Parameters estimated in Pumas were
consistent with NONMEM with relative
differences of < 0.1%

LIKELIHOOD METRICS

CONCORDANCE METRICS

Objective function calculation differed between platforms

In NONMEM, the OFV includes a constant term, introduced
in version 7.4.0

Pumas retains the constant in the full log-likelihood:

ofv(model_fit) = (-2 * loglikelihood(model_fit)) - (nobs(model_fit) * log(2π))

To assess the accuracy of model implementation in Pumas, population
predictions (PRED) and individual predictions (IPRED) were compared
between Pumas and NONMEM across all subjects and timepoints using linear
regression analysis and Pearson correlation as concordance metrics.

RESULTS

Runtime comparison was evaluated using 8 CPUs

Pumas required a restart to achieve convergence, leading to
longer estimation time:

Initial optimization: 65 iterations 
After a restart cycle (reset_optim) : convergence achieved
in 5 additional iterations

Covariance step was faster in Pumas, using the sandwich
estimator approach

PERFORMANCE METRICS

Relative differences between NONMEM and
Pumas predictions were calculated to assess 
numerical accuracy

* Post-processing includes computation of model fit statistics (LL, -2LL, AIC, BIC) and shrinkage metrics 
(η-shrinkage, ε-shrinkage).
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