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Agenda

1.Why {tflmetaR} Package?

2.How to Use It

3.Examples

4. Integration With {gridify}

5.Conclusion

{tflmeatR} R Package
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Challenge: R Code Mixed with Titles/Footers 

Mixing Data Analysis Programs with Titles And Footers Metadata

{tflmeatR} R Package

# Analysis code
model <- lm(y ~ trt + cov1, data = adfa)
result <- summary(model)

# Hardcoded title and footnote (anti-pattern)
title <- 'Table 1: Primary Endpoint Model Summary'
footnote <- 'Note: Full analysis set; Source: Study ABC-123'

print(result)

▪ Reduces readability and maintainability

▪ Makes updates harder because you have to edit multiple 

scripts

▪ Breaks the principle of separating code from metadata.
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{tflmeatR} R Package

Problems Caused by Hardcoding 
Metadata in R Scripts

Embedded Text

Hardcoding metadata mixes formatting with logic, reducing code readability and 
clarity.

Maintainability

Manual updates to hardcoded metadata increase errors and inconsistencies across 
multiple scripts.

Scalability and Reusability

Hardcoded metadata limits code reuse, requiring duplication and edits for new 
projects.
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{tflmetaR} 

has been inspired by the UCB SAS title macro, and was 
developed by the TK0117 BDS programming team to 
address these challenges in R programming.

{tflmeatR} R Package
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{tflmeatR} R Package

How {tflmetaR} Centralizes 
Metadata Management

Separation of Metadata and Logic

{tflmetaR} separates metadata like titles and footnotes from analysis code, 
enhancing clarity and maintainability.

Centralized Metadata Control and Single Source of Truth

All metadata is stored centrally, allowing easy and consistent updates across tables, 
listings, and figures. 

Improved Efficiency and Metadata Version Control

The package reduces code duplication, minimizes errors, and ensures compliance 
with reporting standards.

Integration with Pharmaverse Tools

{tflmetaR} works seamlessly with virtually all table and figure packages, e.g.,
Pharmaverse tools like {gridify}, supporting efficient workflows for clinical 
deliverables.
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{tflmetaR} in TFLs/TLGs R Scripts

Metadata Loading

Load structured metadata file using read_tfile() function to access 
study output metadata information.

Metadata Selection

Select relevant metadata entry for each output using unique 
identifiers like program name with oid or TFL number.

Annotation Application

{tflmetaR} works with virtually all tables and figures packages and 
automatically applies titles, footnotes, and headers based on 
selected metadata.

Efficient Content Updates

Updating output annotation content is easy by editing metadata, 
avoiding changes in analytical code.
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Example: How to Use {tflmetaR}

{tflmeatR} R Package

• Design Principle: make the package small, flexible, and easy to use

• Shown below a figure annotation example

• Table annotation similar

Before annotation

A K-M plot generated with CDISC synthetic ADTTE of oncology by 

{survival} and {survminer} packages
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Example: How to Use {tflmetaR} – cont’d

{tflmeatR} R Package

Note:

• All functions return a list by default

• Multiple footers can be pasted together into a string

• Or referred to as individual element of the list

Mapping of functions to annotations: 
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Integration of 
{tflmetaR} with 
{gridify}

Metadata-Driven Annotations

{tflmetaR} generates annotated components like 

titles, headers, and footnotes based on metadata 

repertoir.

Grid-Based Layout Handling

{gridify} arranges annotated components into a 

precise grid ensuring alignment and pagination 

consistency.

Modular Integration Benefits

The modular approach supports flexible design and 

reproducible, scalable clinical reporting outputs.
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Integration With {gridify} Example 

{tflmeatR} R Package

• {tflmetaR} and {gridify} work seamlessly together

• Code is easy to maintain and extend

• Management of annotation text become easier

• Ready for automation and standardization

Ref: https://pharmaverse.github.io/gridify/
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Other Functionalities

{tflmeatR} R Package

• Generate filename and bookmark of PDF output:
• `get_bookm()` function looks for  "bookm" column; 

• If not found or empty, use the title instead

• Special character(s) are removed so that it can be safely used as a filename or PDF bookmark 

• Furthermore, if the length of the bookmark exceeds 128 characters, phrases are shortened using 
an external abbreviation lookup table stored in `abbrev.xlsx` file if it exists
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Other Functionalities

{tflmeatR} R Package

Handle Non-Standard UCB Title & Footer File: 

• In case an end-user reads a non-UCB standard Excel spreadsheet with different 
column names, a helper function `change_colname()` is provided in the package to 
standardize the column names. 

UCB Standard title and footer spreadsheet structure (partial screenshot) 
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Summary

Make code easier to maintain and share

Managing central titles, headers and footnotes repertoire

Work seamlessly with virtually all table/figure packages

Help to generate publication quality TFLs / TLGs

Separation of Code from Data

{tflmeatR} R Package
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Future Plan

{tflmeatR} R Package

• Modular design means easy expansion 

• Implementation of support for JSON and/or XML, YAML

• Workflow automation for program execution and report generation

• Current version: 0.09

• We would appreciate your feedbacks to help us with future improvement

Thank you!
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Proprietary and Confidential Property of UCB
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Proprietary and Confidential Property of UCB

Introduction to {tflmetaR} Package

Q & A
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Programming Environment: SAS vs R

UCB Team Name [DoxTM Team] 

UCB SAS Standard Model R (TK0117 Pilot Approach)

Platform SAS 9.4 for Windows (enterprise software) RStudio within UCB ValidatedR and migrated to UCB RVIS SPAdA (Jan2026)

Environment 
Control and 
Reproducibility

▪ System-level control by SAS

▪ Same SAS version ensures reproducibility

▪ Study-level environment isolation using {renv}

▪ renv.lock stores exact dependency names and versions

▪ renv::restore() enables environment rebuilt on another machine

Program 
Structure

Individual .sas programs Structured R Project (.Rproj)

Reusable 
Components

Centralized macro libraries
▪ Custom package {tflmetaR}

▪ Modular scripts (config.R, report.R)

Folder Structure UCB standard SAS directories
▪ Same SAS-style folder structure maintained

▪ Enable parallel R/SAS programming and validation

TK0117 R pilot maintained the same controls and standards used in SAS, while using 
different environment control approaches.
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Programming Workflow: SAS vs R

UCB Team Name [DoxTM Team] 

UCB SAS Standard Model R (TK0117 Pilot Approach)

File Paths & 
Global Variables

Macro %SPATH, %CENTRAL Centralized configration script (config.R)

Validation PROC COMPARE {arsenal} for dataset comparision

Dataset Export Data step + PROC COPY {haven} for XPT export

Table and Listing 
Formatting

PROC REPORT Reporting framework (report.R)

Titles & Footnotes %sm_titles macro Custom package {tflmetaR}

PDF rendering %pdf_rtf macro Reporting framework (report.R) 

• Generates submission-ready PDF output
• Implemented UCB SCHSTYLE formatting to match SAS output

Logging Standard SAS log Structured logging wihin R script (config.R)

Batch Execution Window batch (.bat) R CMD BATCH execution using {tools} 

TK0117 demonstrates that core SAS programming functions can be implemented in R while 
maintaining submission standards and validation traceability.
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TK0117 Study-Level Environment Control: {renv}

UCB Team Name [DoxTM Team] 

What {renv} Provides

▪ Project-level environment isolation for each study

▪ Enables study-level environment control and reproducibility

▪ Prevents cross-study impact from package updates

How the Environment Is Reproduced

▪ renv.lock stores exact package names and versions

▪ Environment rebuilt on another machine using renv::restore() 

and the renv.lock snapshot.
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TK0117 Reporting Framework (report.R)

UCB Team Name [DoxTM Team] 

Purpose

▪ Converts raw datasets into formatted tables 

▪ Generates submission-ready PDF outputs consistent 
with UCB standards

▪ Integrates metadata within the same workflow via 
{tflmetaR}

Key Characteristics

▪ Modular and reusable across reports

▪ Self-contained (minimal external dependencies)

▪ Lightweight with low memory footprint and CPU usage

Core Functions

▪ report(df, …)
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TK0117 Log File Generation: Audit Traceability

UCB Team Name [DoxTM Team] 

Purpose

▪ A logging approach that combines full, SAS-like execution 
transparency with structured metadata traceability for audit and 
compliance.

R CMD BATCH as the execution driver

▪ Produces a full, SAS-like execution log

▪ Code and output interleaved line-by-line

▪ Warnings and errors appear inline with the code executed

Config.R provides custom metadata logging 

▪ Environment Information

▪ File Information

▪ Session Information

▪ Global Variables

▪ Program start / end time

Compliance Strength

▪ Answers: ”What happened, line by line?”

▪ Answers: 'Who ran what, when, where, and how?”
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TK0117 Log File Generation: Error Handling

UCB Team Name [DoxTM Team] 

Controlled Execution

▪ Execution stops immediately upon error 

▪ Prevents silent continuation after failure

Enhanced Debugging Traceability 

▪ Errors displayed inline at point of failure

▪ Full backtrace available for root-cause analysis 

Syntax 

▪ tools::Rcmd("BATCH --no-save demo.R")

Compare with summary-style logging: {logrx} Enhance 
debugging 
traceability
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TK0117 Custom Package: {tflmetaR}

UCB Team Name [DoxTM Team] 

Eliminates hardcoding

▪ Headers/titles/footnotes are no longer embedded in each program

▪ Reduces manual edits and QC burden

Centralized content control

▪ All headers/titles/footnotes info live in a single Excel file

▪ One change updates all related outputs instantly

Modular code design

▪ TFL programs hence remain lightweight and focus on data manipulation

▪ The {tflmetaR} + report.R automates headers/titles/footnotes generation for TFL 

outputs

▪ Promotes reusability and simplifies debugging

{tflmetaR} is a custom R package 

developed by the DoxTM team. It reads and 

extracts headers, titles and footnotes from an 

external Excel metadata file (st_titles.xls), 

and automates their annotation in TFL 

outputs.

What is {tflmetaR}? Why using {tflmetaR}
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Demo: demo.R

UCB Team Name [DoxTM Team] 

demo.Rout

demo.R
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Demo: demo.R (cont.)

UCB Team Name [DoxTM Team] 

demo.R

demo.Rout
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