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Introduction

• The integration of R Shiny applications into regulatory submission processes has gained 
attention through recent pilot studies.

• While R Shiny applications have primarily been used for internal reviews, there is growing 
interest in leveraging these tools for Data Monitoring Committee (DMC) activities.

• Interactive dashboards built with R using {teal}¹, {rtables}², and {tern}³ enable study-
specific analyses, endpoint evaluations, and downloadable files.

• This presentation focuses on the practical aspects and advantages of deploying R Shiny 
applications in DMC activities.

1. https://github.com/insightsengineering/teal
2. https://github.com/insightsengineering/rtables 
3. https://github.com/insightsengineering/tern

https://www.lexjansen.com/pharmasug/2024/ST/PharmaSUG-2024-ST-381.pdf
https://www.lexjansen.com/pharmasug/2024/ST/PharmaSUG-2024-ST-381.pdf
https://www.lexjansen.com/pharmasug/2024/ST/PharmaSUG-2024-ST-381.pdf
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DMC

• A Data Monitoring Committee (DMC) is an independent group of experts established to 
oversee the progress of a clinical trial.

• The DMC evaluates the safety & efficacy of the treatment and make recommendations.
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DMC Meeting

• DMC meetings are formal gatherings during the interim analysis, designed to review 
ongoing trial data.

• A DMC meeting consists of two sessions: an open session and a closed session.

• Open session (30 min to 1 h ): Sponsor and DMC members discuss study updates using 
blinded data report.

• Closed session (30 min to 2 h): DMC analyze unblinded executive summary report and 
slides provided by independent statistician

• After the closed session, DMC provides recommendations to the sponsor regarding the 
trial’s continuation or protocol modifications.
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Current Challenges

• Multiple Parties: multi-step collaboration process

• Large Volume of DMC Report: 1000 - 10000 pages typically

• Inefficient Static Output: manual search through static DMC reports

• Insufficient Information: reports lack critical trial information

• Time-Consuming Follow-Up: request for additional data causes delays
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Open-Source Solution
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Understanding the Components of the {teal} Series

• {teal.data}4: Facilitates ADaM data loading and merging.

4. https://insightsengineering.github.io/teal.data/latest-tag/

https://insightsengineering.github.io/teal.data/latest-tag/
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Understanding the Components of the {teal} Series

• {teal.slice}5: Provides a filtering panel for data subset exploration. 

5. https://insightsengineering.github.io/teal.slice/latest-tag/

https://insightsengineering.github.io/teal.slice/latest-tag/
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Understanding the Components of the {teal} Series

• {teal.reporter}6: Supports the generation of reports from {teal} applications. 

6. https://insightsengineering.github.io/teal.reporter/latest-tag/

https://insightsengineering.github.io/teal.reporter/latest-tag/
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Identifying Available {teal} Modules

• {teal.modules.general}7: general modules for exploring relational/independent/CDISC 
data.

• {teal.modules.clinical}8: modules specific to CDISC data and clinical trial reporting.

7. https://insightsengineering.github.io/teal.modules.general/main/reference/index.html
8. https://insightsengineering.github.io/teal.modules.clinical/main/reference/index.html  

https://insightsengineering.github.io/teal.modules.general/main/reference/index.html
https://insightsengineering.github.io/teal.modules.clinical/main/reference/index.html
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Identifying Available {teal} Modules

• tm_t_summary(): Summarizes variables and generates tables.

• tm_t_events(): Displays events by term and generate tables.

• tm_t_summary_by(): Summarizes variables by row groups.

• tm_t_tte(): Generates time-to-event tables.

• tm_g_km(): Produces ggplot-style Kaplan-Meier plots.

• tm_t_pp_xx() and tm_g_pp_xx(): Provide subject-level data modules.

• tm_data_table(): Enables interactive dataset review.
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Categorizing Modules for the DMC Context

• Baseline Information Module: Disposition Table, Demographic Table, Major Protocol 
Deviation Table, Medical History Table, Concomitant Medication Table.

• Safety Information Module: Adverse Event Table, Lab Test Results Table, Vital Signs Table.

• Efficacy Review Module: Time to Event Table, Kaplan-Meier (KM) Plot.

• Patient Profile Listing Module: Basic Patient Information, Patient Vitals, Patient Lab 
Values, Patient Timeline.
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Connecting to External Data

• {teal} is developed for study-specific level - an app for a study.

• When it comes to the external review, we need to host one server for each study.
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Compatibility of Data Connection

• To ensure a single Shiny server can support multiple studies, a configuration file should 
be uploaded to enable accurate data integration with {teal} modules.

• The configuration file contains information such as the arm variable, analysis variable, 
required modules for the study, and more.
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Dashboard Layout and Interactive Features
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Discussion

• {teal} is primarily designed for study-specific use, meaning it is most effective when 
configured with multiple server addresses

• Vendors require a single server solution to efficiently manage data across multiple studies 
simultaneously.

• Open-source initiatives like {pharmaverse} drive innovation and collaboration in clinical 
trial data management. CIMS’s PharmaSUG 2024 Paper9 explores how open-source 
solutions are reshaping data analysis in clinical trials.

9. https://www.lexjansen.com/pharmasug/2024/ST/PharmaSUG-2024-ST-381.pdf

https://www.lexjansen.com/pharmasug/2024/ST/PharmaSUG-2024-ST-381.pdf
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Conclusion

• A wide range of open-source tools is available for clinical data analysis, with {teal} 
standing out as the most robust and reliable option.

• Our {interactive.stats} Shiny app leverages {teal} to provide an interactive dashboard with 
a user-friendly interface tailored specifically for DMC members.

• The application enables users to focus on specific parameters, visits, or subjects through 
direct interaction with visual components.

• The application also allows users to handle various populations for subgroup analysis 
effectively.

• Additionally, the application facilitates the download of TFLs for documentation purposes, 
streamlining communications, and maintaining thorough records.
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Q&A Session
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