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 Daily Task: TFLs Generation for Statistical/Clinical Review

 Additional need for CSR Section 9 to 11: Medical writers 
generate narratives with inline tables and figures

 Challenges:
• Manually copy, paste, type, and regenerate

• Potential human error, time-consuming

• Changes in raw data requires duplicate effort

 There has to be a more efficient way
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• Proprietary statistical software is effective for generating TFLs

• But it falls short when it comes to narrative or inline tables and 
figures.

• Leverage open-source tools ({quarto} and {shiny}) to enable:
• A collaborative workspace for medical writers to review and edit 

results

• Reusable template-driven narratives for consistency and efficiency

• User-configured reports with inline tables, figures and narratives
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 ADaM Data Available

 Machine readable TFLs and ARD (Analysis Result Data) 
generated through TFL functions

 Mapping between ARD and narratives

 Combined into.Rmd/.Qmd code

 Render documents with customized contents
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 {rtables} + {tern} used as foundation
◦ Genentech has maintained for five years

◦  Exclusively created and used for Pharma industry 

◦ `TableTree` object as be formatted as `flextable` and `html`

◦ `flextable` can be exported as .docx using {officer}

◦ `html` can be used in Shiny on the webpage

 `as_result_df()` can be used to generate ARD Structure
◦ ARD: CDISC Suggested format for reproducibility, 

◦ An intermediate layer bridging ADaM and TFLs

◦ Multiple columns to describe value properties, with one column 
dedicated to the actual value.
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 Narratives display values 
from tables 

 A pre-defined template 
includes placeholders for 
analysis values.

 The ARD structure provides 
a strong framework for 
linking placeholders to 
analysis values
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 Customize inline Tables

 `rtables::as_html()` for ‘TableTree’ to be used in Shiny
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 An interactive editor for medical writer to refine narratives

 Live data integration pulls numbers directly from tables



 Highlights shown between values in tables and narratives

 Customized template by single-click or double-click on the 
tables
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 The stat2csr is used after results are confirmed and QC’ed
◦ QC Process: double validation (primary/ir programmer)

 Some Packages/Functionalities needed:
1. Transform results into ARD (Analysis Result Data) structure

2. Annotate ARD structure with ID so that
 Narratives can be generated by inserting statistical results

 Linkage between HTML output and narratives on Shiny

3. Combine inline tables and narratives

4. Shiny Module to implement interaction

5. Shiny application for medical writers to use
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• Good practice: high quality, easy to maintain/update in the future

• Working group {openstatsware}: white paper {openstatsguide}

• Key R Packages
◦ {roxygen2}: To write function headers and generate comprehensive 

documentation.

◦ {renv}: For managing the package environment and ensuring reproducibility.

◦ {devtools} and {usethis}: For streamlined package building and efficient 
development workflows.

◦ {testthat}/{shinytest2}: For implementing unit tests to validate the functionality of 
the package.

◦ {valtools}: Generate Validation Report with requirement, test cases, test codes and 
results
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• No matter the approach, validation is always a concern
• “Is your application validated?”, or “What is your validation process?”

• Two concepts of Validation:
• QC (double programming)

• Validation (validated per requirement)

• Suggest the validation into two parts
• Package Validation (R Package Level)

• Operational Qualification (OQ, Shiny level)

• A validation report can serve as the preferred evidence format
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• PHUSE White paper: R Package Validation 
Framework

• {valtools} solution

• A well-written example of R package 
{drugdevelopeR} 

• Good structure for evidence

• Description

• Requirement

• Test Case

• Test Result

• Traceability

• Validated packages deliver consistent, high 
quality
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 Trace back on the 
relationship between 
requirement and test 
cases.

 This is helpful to 
ensure how each 
requirement is met.
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 A table to demonstrate 
all the tests are passed

 Evidence to show the 
requirement is met

 The whole validation 
process assures the 
package are in high 
quality and meets what 
we need from the 
package
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• Validation Report through {valtools}

• Additional evidence to show the application works per 
requirement

• Manual screenshot or {shinytest2} should be used for 
Operational Qualification (OQ)

• Similarly, a validation plan/report should be generated. 

• The procedure can borrow software development SOP but a 
simplified version 
• Validation Procedure Reference: Emily Yate, Formation Bio 

https://www.youtube.com/watch?v=eOXbpiIcYU0&t 
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 Workspace (Posit Workbench, RStudio, RStudio Sever)

 Deployment from RStudio to Posit Connect/Shiny Server
◦ {rsconnect}

 Ensure the access control for shiny application
◦ Not expected to be shared with any people outside the organization

◦ Not expected to be shared with any people not in the projects

 Communicate with IT to construct internal infrastructure
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• Propose a way of using R packages and shiny applications:
• Provide a workspace for medical writers to review and edit the results 

and narratives for section 9 to 11

• Automated reports by rendering process. 

• Validated Evidence

• Reliable development process

• Traceability and Reproducibility

 Only subset of the CSR results are used for report (no new 
calculations to ensure the consistency)
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 Meeting Slides for safety review

 Executive Summary Report for DMC Meeting

 Simplified version of one-click solution

 Once data is ready, the meeting materials are ready 
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 We observe some efficient applications using LLM to automate 
descriptions from statistical results
◦ Embedded Word adds-on

◦ RAG to retrieve and summarize findings

 Concern:
◦ Not 100% algorithm-based values, leading to a chance to include non-

consistent value

◦ Using external API: data privacy

◦ Localized model: High computation resources
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 Polish narratives template with LLM 
◦ We do not use it for reading results

 Localized Small Language Model (low computation resources 
needed)
◦ https://research.nvidia.com/labs/lpr/slm-agents/ 
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 Collaborative effort from CIMS Internal Team

 Zhen Wu, Frank Yang, Vivian Chang, Jade Lee, Nina Han, Mia 
Chen

 Continued previous effort from PHUSE Connect US 2025 OS06
◦ https://phuse.s3.eu-central-

1.amazonaws.com/Archive/2025/Connect/US/Orlando/PAP_OS06.pdf 

◦ https://phuse.s3.eu-central-
1.amazonaws.com/Archive/2025/Connect/US/Orlando/PRE_OS06.pdf 
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Name: Peng Zhang 
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