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Infrastructure and Algorithms Powering
Automation in Risk-Based Monitoring and
Data Review




An industry perspective

Creating a digital value chain to accelerate clinical research
across patients, sites and sponsors

Technology is an imperative to revolutionize and industrialize science

D D D D
Disease understanding Integrated evidence Operational excellence in

with new insights generation development

Augment human expertise with Use Al to generate and Cut trial time and transform cost
artificial intelligence (Al) to unlock demonstrate hypotheses at scale base with digital, analytics, and

insights from real-world data automation

Reference: https://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/ten-battlegrounds-for-digital-and-analytics-in-life-sciences
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Precise customer and
patient engagement

Deliver personalized content
through integrated channels at
the right time




Enabling modern, digital and data-driven
clinical trials

Foundations to power the modern clinical trial value chain requires
modern technology and infrastructure, data and analytics

MODERN CLINICAL TRIALS DATA LIFECYLE

Technology infrastructure for data Data pipeline and modern technology Enabling data-driven decision-making
collection from wearables, validated infrastructure, data intelligence and through data mining, modeling, analytics

instruments, genomics, sensors, etc. automation and data science

INTELLIGENT DECISIONS, REDUCING CYCLE TIMES, FASTER TIME TO VALUE




Exploring data review and monitoring
concepts for modern clinical trials

Developing integrated automation & Al tools to transform data
review, centralized and risk-based monitoring

RISK-BASED MONITORING

Exploring Al technology that
enhances risk evaluations
through intelligent use of KRIs
and measure the likelihood of site
performance in the future
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AUTOMATED DATA REVIEW

Help data reviewers and managers
automate recommendations,
evaluate outliers and errors, flag risk
in real-time that may affect data
quality and integrity

PATIENT CLUSTERING

Cluster and view subjects using
Al-powered tools to identify
subgroups based on correlated
clinical attributes for enhanced
insights



Taking a practical approach to getting
there....




The challenge: An Al-based data review system to
mimic human-driven data management

Al-powered data review to automatically learn common data errors and
S iIssue queries augmenting the human-driven query generation process

Free up data managers to generate queries for more complex discrepancies

Retain data reviewers as a human-in-the-loop check
Data

Manager

As data becomes better, automating more parts of the process




Aggregating and restructuring data intelligently for .
developing a powerful Al system
Using historical clinical audit data to predict when data will generate manual queries for data change

- DataPipeline ——— —————— Model Pipeline

DATA SOURCE DATA OBJECTS PRE-PROCESSED DATA MODEL MODEL MODEL
TRAINING TESTING VALIDATION

» Ensemble Ensemble Ensemble
Domain Model Domain Model Domain Model

Clinical Systems Audit Data Training Data

Subject Model Subject Model Subject Model
} Testing Data - #
Clinical Operations Systems Query Data
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MODEL MANAGEMENT AND MODEL REPOSITORY

Data Review System

MODEL
INFERENCE

Domain Model with APl Wrapper
Clinical Study and Operations Data } Data Processing and Storage } }

Subject Model with AP1 Wrapper

Feedback Loop




Smart Query Data

Review System

Al-driven data review enabling data Al/ML-driven data review system supporting data reviewers
reviewers to work more efficiently A data review automatien system which learns from past queries
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Building a technology foundation with a unified
architecture for modern data infrastructure

Scalable and flexible technologies for building robust data pipelines and deploying AI/ML models
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| Query and Processing 4{

SOURCES INGESTION AND STORAGE HISTORICAL PREDICTIVE OUTPUT
TRANSFORMATION

Connectors Dashboards

Databases Data Warehouse (Data marts)

Data Modeling Embedded Analytics

Clinical & Operational _
Systems Automated Workflows Data Science Workbench Augmented Analytics

Data Processing App Frameworks
Al and Machine Learning Libraries

Data Files and Formats

Data Repository

Event Streaming Data Review System

(Staging Areas)

Ad-hoc Query and Real-
Stream Processing time Analytics RBM System

Metadata Management Quality and Testing Governance and Security Consumption

Reference: https://a16z.com/2020/10/27/blueprints-for-data-infrastructure-lakehouse-storage-data-is-not-the-new-oil-more/



Future-proof for emerging and new digitization
trends

Solving for advanced data review, centralized and
risk-based monitoring systems
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