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Setting the Stage

From Static to Interactive: The CQM Journey

Driving Adoption and Continuous Improvement

Looking Ahead: Future Direction
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Open-source Landscape Overview

@) V £

1. Rapid Growth 2. Key Benefits 3. Adoption Challenges 4. Industry Trends
Expanding ecosystem Cost efficiency, flexibility, and Upskilling from SAS® to R, lack Global collaboration, focus on
(pharmaverse, admiral, teal, interactive outputs of standardization interactivity, and Al/LLM
ramnog, pharmaRTF, DaVinci, integration

etc.)
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Introduction to
Clinical Quality
Monitoring

(Cam)
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What is CQM?
* A quarterly cross-functional review of aggregated clinical data (tables, listings, figures) to
ensure data integrity and accuracy
* Involves trial team members: Clinical leaders, study physicians, statisticians, data managers,
programmers, and safety physicians

Why CQM Initiative?
* Current process relies on static PDF outputs generated in SAS®, often thousands of pages
long
* Review meetings are time-intensive (1-2 hours) and require manual querying via email for
clarifications

Challenges in Current Process
e Static outputs: PDF files are difficult to navigate and review efficiently
 Dependency: Reviewers rely heavily on programmers for filtering, sorting, and exporting
data
* Time Lapse: Queries and resolutions during the review process cause delays

Interactive CQM
* Improved efficiency in clinical data review
* Enhanced reviewer autonomy with interactive tools
* Reduced reliance on programmers for data queries and clarifications
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From Static to Interactive: The CQM Journey
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Interactive CQM Framework: Last Year’s Progress

 Static outputs (e.g., PDFs) were resource-intensive and lacked interactivity
@, Challenges

identified * Reviewers relied heavily on programmers for filtering, sorting, and exporting data

* Time-consuming, iterative review process with delays in query resolution

* Interactive CQM Framework leveraging open-source R packages:

Proposed

solution — Framework reduces dependency on programmers and speeds up review cycles

* Programmer Develops Tables: Using {Tplyr} to create summary tables and listings

* Outputs can be integrated into Desired Platforms:

Workflow — Shiny App: Fully interactive application for reviewing data

overview — Quarto Shiny: Lightweight and customizable reporting

— Internal Framework (DaVinci): Modular and scalable solution for clinical trial reporting

— End results shared with users: Reviewers can sort, filter, export, and drill down into data
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Workflow Overview
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Goal:
* Unified tool for efficient, interactive output reviews
* Focus on COM requirements, not just SAS-to-R conversion

« Stakeholder needs drive implementation via DaVinci modules

Creation of Template Catalog:

* Standardized CQM templates for faster, consistent outputs across
Therapeutic Areas(TAs)

 Templates can be requested or customized as needed

O New Features:

* Data Review Tracking
* Bulk Editing

* Dynamic Titles

EVOIUthn Of the * Highlight data refresh for real-time updates

framework * Interactive tables with global filters for dynamic re-rendering
Impact

* Faster: Quicker reviews
* Better: More efficient decisions, fewer iterations

* Easier: Rapid app development for programmers
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Data Review Tracking
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CQM Template Catalog

e Standardized Templates:
Serve as references for interactive outputs, with minor adjustments
for specific needs.

..J;,

* Developer Efficiency:
Enable quick creation of R Shiny apps using DaVinci modules—no
need to start from scratch.

e Stakeholder Collaboration:
Templates requested and refined with input from various teams;
finalized versions support consistent use across TAs.
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Driving Adoption and Continuous Improvement
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Outcome and Results
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DaVinci Modules

Implemented
features like review
tracking, bulk review,
data refresh, and
interactive tables
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Template Catalog

Expanded with
standard and TA-
specific templates,
refined through team
feedback

e

Continuous
Improvement

Ongoing updates
based on user and
stakeholders’ input

Jol!

Adoption

Trial teams began
using the interactive
CQOM from Q3 2025;
training and resources
support adoption

Future Expansion:

More trial teams
expected to join,
fostering
collaboration and
learning
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Anticipated Outcomes

 Roadmap: Clearer timelines and processes for template creation

and review
e Technical Challenges: Debugging in R, learning DaVinci R package

e Transition: Adapting to new TAs, SAS®-to-R conversion not always

direct
 Efficiency: Faster CQM reviews

e Collaboration: Improved cross-functional teamwork and knowledge

sharing across TAs
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Looking Ahead: Future Directions
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What’s Next?

CQM Adoption @) Future Steps

* Focus on training and onboarding through: * Development of interactive CQM figure outputs to
— Pilot studies: Work with trial teams to implement and complement listings and tables
refine the framework * Reduce the number of listing and table outputs by

— End-user engagement: Regular feature presentations providing more visual and intuitive insights via figures

and stakeholder feedback sessions * Expand the Template Catalog to include advanced features
— Training resources: Short training videos to support and support diverse needs
adoption * Explore LLM (Large Language Models) integration for

automation and decision support
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Our Open Source Commitment

» After several years of in-house user research and development, DaVinci is now open-

source and available on GitHub!

. e DaVinci homepage: Homepage
N * o o o -
.’.';, <\‘ DaVinci - Dynamic Visualization for Clinical Insights — DaVinci
I.{ .
* \,* * DaVincirepositories:

Boehringer-lngelheim repositories

* Benefits of open-sourcing DaVinci

 Makes our packages accessible to others

w * Encourages enhancements and direct contributions from the

community

Repositories
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https://boehringer-ingelheim.github.io/davinci/
https://boehringer-ingelheim.github.io/davinci/
https://boehringer-ingelheim.github.io/davinci/
https://boehringer-ingelheim.github.io/davinci/
https://boehringer-ingelheim.github.io/davinci/
https://github.com/orgs/Boehringer-Ingelheim/repositories?q=dv.
https://github.com/orgs/Boehringer-Ingelheim/repositories?q=dv.
https://github.com/orgs/Boehringer-Ingelheim/repositories?q=dv.
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* Yash Ankurbhai Shah vash ankurbhai.shah@boehringer-ingelheim.com
e Kavitha Allala kavitha.allala@boehringer-ingelheim.com
e Hitoshi Yamauchi hitoshi.yamauchi@boehringer-ingelheim.com
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