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Introduction
1. The rise of open-source technology in recent years and its increasing influence 

1. Tidyverse
2. Rmarkdown + quarto
3. Shiny 
4. Comprehensive tools and platforms: 

• Licensed :Posit Workbench, Posit Connect, Posit Package Manager
• Open-source: Rstudio Server, Shiny Server, Posit Public Package Manager

5. AI: ChatGPT, DeepSeek,  {ellmer}

2. The impact of open-source technology in the pharmaceutical industry (e.g., {pharmaverse}, {NEST})
1. Data Generation: {sdtm.oak}, {metatools},  {admiral} series
2. Results Reporting: {formatters}, {rtables}, {rlistings}, {tern}, {gtsummary}
3. Interactive Result: {teal}, {golem}
4. Utility: {quarto}, {officer}, {flextable}
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Developing R Packages in Pharma
1. R Packages: Empowering R for Robust & Reproducible Analysis

• Encourages modularity and reusability
• Supports validation and compliance
• Long term maintain

2. Good Development Practices (Based on OpenStatsGuide)
• Documentation & Reproducibility: 

Clear documentation & version control for traceability
• Testing & Quality Assurance: 

Unit and functional tests to ensure accuracy & stability
• Lifecycle Management: 

Minimize dependencies & follow structured validation
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Our solution for Key R Package Development

• Planning & Requirement 
• Define key questions to resolve and package 

goals

• Functional Specifications
• Identify functions, inputs, and applicable 

methodology

• Development
• Use R package structure ({devtools}, {usethis}) 
• Maintain code version control (GitHub/Git) 
• Ensure consistent environment ({renv})

• Documentation & Testing
• Function details with {roxygen2} 
• Unit tests with {testthat} 
• Automate with GitHub Actions

• Validation & Compliance
• Generate Validation Report ({valtools}) 
• Ensure package version control 
• Compare with SAS results
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Workflow
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Validation Reports
• PHUSE White paper: R Package Validation Framework

• {valtools}
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Structure of Validation Reports
• Description (vt_use_validation()) : 

• Defines the validation scope and purpose. 

• Requirement (vt_use_req()) : 
• Specifies expected functionality and behavior. 

• Functional Specification: 
• Provides technical details on inputs, outputs, and algorithms.

• Traceability: 
• Ensures test cases align with requirements.
• Links Requirements → Test Cases → Test Code.

• Test Case (vt_use_test_case()) : 
• Defines specific test scenarios based on requirements. 

• Test Result (vt_use_test_code()) : 
• Records pass/fail outcomes and outputs. 
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Example: {cimstfl}
• Purpose: Generate TFLs from ADaM datasets to meet internal requirements.

• Process (Following the CIMS R Package Development Workflow):
1. Design the shell.
2. Use packages such as {rtables}, {rlisting}, and {tern} to convert ADaM into TFL.
3. Use {flextable} and {officer} for formatting DOCX outputs.
4. Perform unit testing using some test data in the ARDs format.
5. Generate a complete validation report.
6. Further works: Compare with SAS results.

• User-Configurable Options:
1. Corresponding variables in ADaM.
2. Title, column width, footnotes, and other elements in the TFL output. 
3. The output of ARDs or not.
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Unit testing
• Suggest using ARD/ARS from 

CDISC Standard for validation:
• One Column for numeric 

values, other columns for 
value’s property

• Example: AE table
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Validation Report
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• User Requirement Specification • Function Usage Overview 

• Test Cases

Example: MH table
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• Functions & Test 
Case Authors

• Traceability • Validation Results
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Potential connection : {AutoRepo}
• Prepared {quarto} file and {Rmarkdown} file to customize the need based on 

dummy/dry-run data

• Configure what tables and figures are needed in the slides, using validated gallery 
from {cimstfl}

• When actual data comes in, one-click on the codes to generate the slides
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{Interactive.stats} – adopting {teal} 
• Resolve current difficulties in DMC practices of Large number of pages, Inefficient static 

output, Insufficient information, Time-consuming follow-up
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{stat2csr}
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CSR Report
• Once the review and edit is 

completed, the report and 
corresponding {quarto} file can be 
generated

• If one has pre-specified template, it 
can be read into the code and works 
for the final report.

• Such report can be editable in the 
future if necessary.
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Discussion
• Advantages of Using Open-Source:

• Shared Solution: People customize it for their own usage based on this foundation. 
• Collaboration: Supports a long-term development cycle with collaborative effort. 
• Advanced Features: Enables tools like Shiny and RMarkdown. 
• Scalability: More efficient tools continue to emerge.

• On the Other Hand:
• Justify Reliability: Open-source is not always reliable—build confidence in statistical 

validity through validation (e.g., {valtools}). 
• Figure Out What You Want to Build: Carefully plan and design. 
• Develop with Good Practices. 
• Maintain & Consider User Feedback.
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Thank you.
We welcome any questions or thoughts that you may have.

Tai Xie, CEO, CIMS Global

tomx@cims-global.com

Peng Zhang, Associate Director, CIMS Global

pzhang@cims-global.com

www.cims-global.com
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