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Abstract
Objectives: A key output of pharmacometric modeling is an informative, well-formatted
table summarizing the estimated parameters. For each parameter, users must define all
names and units, calculate confidence intervals (CIs) and/or relative standard errors
(RSEs), and perform any required back-transformations; an essential but often tedious
and time-consuming activity. The aim was to provide a simple, reproducible, and
traceable method for generating parameter tables in R for NONMEM® models. Attained
via a new package (pmparams): a stable and easy-to-use tool intended to integrate
with, and extend the functionality of, existing packages in the Metrum Research Group
Ecosystem (MeRGE) [1].

Methods: pmparams is an open-source R package [2] to define consistent and well-
formatted parameter tables for NONMEM® models that leverage existing features of
MeRGE packages (bbr [3] and pmtables [4]). Metrum Research Group applied a
transparent software development life cycle with robust planning, iterative development,
testing, validation, and release. The R package was formally documented and included
a comprehensive test suite. New features are continually added to refine and expand
package applications.

Results: To create a parameter table, users pass a data frame of raw parameter estimates
and a parameter key to pmparams functions, creating a well-formatted data frame of
transformed parameter estimates in three steps. The parameter key (commonly defined
in YAML format) includes: parameter abbreviations and units (including Greek symbols
via LaTeX if desired), descriptive names, panel labels for parameter type (e.g., “struc-
tural”, “covariate”, etc.), and required transformations. Defining the parameter key in a
YAML file, rather than in the model control file, provides additional flexibility to update
the parameter table without modifying the control stream. If the underlying model
structure is unchanged, a single parameter key can often be used to make tables for the
base model, covariate model, and bootstrap runs (where pmparams also summarizes
the variability of bootstrap estimates). The pmparams output (a data frame) can be
passed to pmtables to seamlessly render a report-ready table (.tex, .png, or .jpeg file).

Conclusion: The pmparams R package is a flexible tool for creating reproducible, trace-
able, report-ready parameter tables for pharmacometric modeling. Future releases will
focus on parameter tables for Bayesian models run using Bayesian estimation methods in
NONMEM® or Stan.

MeRGE

Figure 1. Potential workflows for bbr model output. pmparams is part of a suite of tools
developed for pharmacometrics research. Specifically, it is part of a group of tools that use bbr
model outputs.

Workflow

Figure 2. Parameter table workflow. Packages within MeRGE can be used to (1) extract your
parameter estimates from NONMEM® (bbr), (2) describe your parameters in a key (yspec), and
(3) format your parameters for reporting with functions in pmparams and pmtables.

Obtain parameter estimates

Figure 4. Parameter estimates. Example of raw
parameter estimates from a bbr model.

Create parameter key
Users can conveniently describe NONMEM® parameters in a yaml file. A single parameter
key can often be used to make tables for the base model, covariate model, and bootstrap
runs. Users can specify the following:

• name or yaml variable
• abb : abbreviation (use LaTeX coding)
• desc : description
• panel : indicate which panel each parameter should appear under
• trans : define how the parameter will be transformed

Panel and transformation options:

Figure 3. Parameter key. Example of an entry in a parameter key yaml file.

Customization options
pmparams has flexible input options. For the parameter estimates, user can input the
path to a bbr model, a bbr model object, a bbr model summary object, or a data frame of
parameter estimates. For the parameter key, user can input the path to a parameter key
yaml or parameter key data frame.

Figure 5. Customizations. There are several argument options users can leverage to achieve
desired table.

Make parameter tables
Parameter data frame:
Users can view their transformed and formatted parameters in a data frame.
This data frame can then be either saved out as a csv or further formatted for
the user’s needs.

LaTeX parameter table:
Here we demonstrate how to use pmparams and pmtables together to create a
LaTeX formatted table.

Figure 6. Full parameter table. Use param_notes() to obtain relevant footnotes in a
full parameter table.

Customization examples:
Below are examples of how users can customize their tables to include different confi-
dence intervals, the percent RSE, or a subset of the parameters. When subsetting pa-
rameters, users have the option of (1) full, (2) fixed, (3) random, (4) structural, and (5)
covariate.

Figure 7. Structural parameter table. Use 90% CI and include RSE in a structural
parameter table.

Figure 8. Random effects parameter table. Use four significant digits for all values in
a random effects parameter table.

Coming soon: Bootstrap parameter table
Metrum Research Group is developing a pmparams function that will help make a table
summarizing bootstrap parameter estimates.
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