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Background

⎻ Risk-based Quality Management (RBQM)

• Regulatory-recommended approach for clinical trials

• Detect and manage risks throughout study lifecycle (protocol to database lock)

• Requires continuous oversight

• Comprehensive risk management includes predefined, study-specific risk identification and mitigation
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Background

⎻ OpenRBQM

• PHUSE-sponsored collaborative effort

• Focused on Risk-Based Quality Management (RBQM)

• Toolbox of open-source R packages
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Background

⎻ OpenRBQM tools identify risks with clinical data

• Centralized monitoring (CM) teams assess identified risks

• CM team mitigates actionable risks

⎻ Adaptable Approach

• Can be applied to any study

• Deployed regularly to identify and mitigate risks
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Workflow Framework

⎻ Structured analysis pipeline orchestrated with {gsm}
1. Mapping

2. Analysis

3. Reporting

4. Modules

⎻ Sequential & Metadata-Driven
• Each layer depends on the previous one

• Facilitates adding new metrics and outputs
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Workflow Framework

Analysis Pipeline

9



Workflow Framework

Analysis Pipeline
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EDC



Workflow Framework

Analysis Pipeline
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Data prep



Workflow Framework

Analysis Pipeline
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KRIs/Metrics



Workflow Framework

Analysis Pipeline
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Compile data



Workflow Framework

Analysis Pipeline
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Generate outputs



Workflow Framework

Site by Score with Metric and Site Metadata
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Extensibility

⎻ {gsm} refactor

• Split into component packages for maintainability

• “{gsm}” now refers to the suite of packages

⎻ Component packages

• {gsm.core}: Statistical analysis & workflow engine

• {gsm.mapping}:Data ingestion & mapping

• {gsm.kri}:Metric workflows & reporting code

• {gsm.qc}:Qualification framework

16



Extensibility

⎻ {gsm.app} – a Shiny app for root cause analysis

⎻ Connects risk signals with underlying data
• Interactive drill-down for subject matter experts

• Metrics, sites, participants, data domains

• Highly interactive via two-way links between inputs and widgets

• Surfaces all {gsm} data visualizations
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Extensibility

Deep Dive App18



Extensibility

⎻ Deep dive app extensions via “plugins”

• Self-contained Shiny modules

• Dedicated server & UI functions

• Present data underlying metrics meaningfully

• Fit-for-purpose development based on SME input

⎻ Current and future plugins

• Adverse events

•  Protocol deviations

•  Data quality

•  Site risk score

⎻ Demo
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Extensibility

⎻ {gsm.endpoints}: clinical trial endpoint monitoring

⎻ Evaluates risks to study endpoints

• General risks: Patient retention

• Therapeutic area-specific risks: Survival in oncology

⎻ Enables early detection of censoring

⎻ Complex data derivation in mapping layer

⎻ Study-specific, but high benefit for critical risk identification
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Extensibility

Patient Retention
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Extensibility

⎻ {simaerep} and {gsm.simaerep}: Detect potential 

under-reporting of AEs
• Bootstrap-based simulation method

• Assigns probability of under-reporting to each site.

⎻ Key Features
• Rapid, comprehensive, near-real-time detection

• Especially relevant early in a study

• Applies to other event-type data domains like protocol deviations
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Extensibility

23



Extensibility
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Comparison between {simarerep} Method and Normal Approximation



Extensibility

⎻ {gsm.digitpref}: Identify data entry bias

⎻ Detects patterns in numerical attributes

⎻ Compares site vs. study-level digit distribution

⎻ Actionable insights
• Focus on critical fields

• Follow-up with sites on best practices
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Conclusion - Summary & Future Directions

⎻ Extensible, workflow-driven framework enables new tools.

⎻ OpenRBQM Contributions:

• Domain-specific modules: {gsm.simaerep}, {gsm.ae}, {gsm.query}.

• Therapeutic area metrics: {gsm.endpoints}.

• Data quality evaluation: {gsm.digitpref}.

⎻ Future Goals:

• Expand “qualityverse” to new data domains & therapeutic areas.

• More comprehensive risk understanding.

⎻ Call to Action:

• Implement and/or contribute to OpenRBQM.

• Contact working group leads.
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⎻ Gilead

• Andy Grannell

• Jenn Krohn

• Gosia Szczodrak

• Zhongkai Wang

• George Wu

⎻ Atorus Research

• Jacob Anderson

• Jon Harmon

• Laura Maxwell

• Roman Rogoza
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