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INTRODUCTION

Many companies are leveraging Al to streamline their clinical trial operations. However,
achieving a holistic view of the entire study lifecycle remains a challenge. The key metrics
and data points required to keep projects on track are often manually tracked across

people, processes, and systems, leading to delays and inefficient corrective actions.

To improve clinical operations, study teams and leadership routinely conduct project
debriefs, analyzing lessons learned to refine strategies and enhance future performance.
Typically, companies focus on common targets, such as database lock or enrollment

goals, identifying key points of friction that delay progress toward these milestones.

The Challenge: Lack of End-to-End Visibility

When asked about trial progress, the response is usually framed around major milestones. However,
pharmaceutical companies often struggle with visibility throughout the entire trial lifecycle.

1. The current landscape of clinical trials. 3. Enabling emerging technologies.

2. The importance of metadata beyond 4. Achieving end-to-end visibility.
submission.

Time-to-market has driven investments in data acquisition to support regulatory submissions.
However, strategic investment in metadata—critical for understanding all study activities—remains limited.

Unlocking and leveraging metadata can significantly accelerate time-to-market and improve clinical

trial outcomes.




The Current Landscape of Clinical Trials

Time-to-market has driven investments in data acquisition to support regulatory

submissions. However, strategic investment in metadata—critical for understanding all

study activities—remains limited. Unlocking and leveraging metadata can significantly

accelerate time-to-market and improve clinical trial outcomes.

Clinical trial oversight is inherently complex,
involving multiple systems and handoffs.
Every stage, from study approval to digital
regulatory submission, relies on specialized
tools, each serving distinct functions.
However, the interdependencies between
roles, system alerts, and workflow efficiencies

remain hidden from many stakeholders.

Metadata, generated as a byproduct
of these systems, plays a crucial role in
understanding the trial lifecycle. Centralizing
high-quality, relevant metadata requires

the right infrastructure and processes.

The significance of Computer Systems
Validation in the life sciences sector cannot
be overstated. It serves as a cornerstone for
ensuring data integrity, patient safety, and
compliance with regulatory standards.
Below, we delve into these critical aspects:

While Al and machine learning offer
promise in clinical development, they require
structured data inputs and clear process

definitions to generate actionable insights.

Dr. Khair ElIZarrad, Director of the Office of
Medical-Poliey-atthe FDA’s Centerfor-Drug
Evaluati ’ A highliat I
growing-role-of Alin-clinical development:

“From 2016 to today, approximately 300
submissions have referenced Al use.
These submissions span the entire drug
development process, from discovery to
clinical research...” (FDA, 2025)
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https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/m-elzarrad
https://www.fda.gov/about-fda/fda-organization/center-drug-evaluation-and-research-cder
https://www.fda.gov/about-fda/fda-organization/center-drug-evaluation-and-research-cder
https://www.fda.gov/about-fda/fda-organization/center-drug-evaluation-and-research-cder

Metadata Beyond Submission

Identifying metadata is the first step toward understanding non-
submission data in clinical processes. This is a foundational
requirement for Al readiness within clinical and regulatory affairs

operations.

To optimize clinical trial processes, Clinicalteams should develop a detailed

organizations must identify the specific =~ process map, identifying associated

metadata driving their ability to meet  source systems. Based on industry best

milestones and deliverables. Key steps  practices, key steps include:

in this process include:

Data Prioritization:
Identifying mission-critical data that
influences trial success.

Data Sources:
Mapping out the various clinical
systems generating metadata.

Milestones and Deliverables:
Establishing a structured approach to
track progress.
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Critical Analysis:
Examining and breaking down
existing systems and workflows.

Process Visualization:

Creating a step-by-step visual
representation of workflows, decision
points, and handoffs.

Initial Metrics:

Leveraging available data on
workflow efficiency, focusing on data
ingress and egress points when other

metrics are unavailable.
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Enabling Emerging Technologies

Regulatory agencies and industry leaders recognize Al's transformative
potential in clinical development and regulatory affairs. Emerging

trends include:

- Generative Al for Document Authoring:
Automating the creation of regulatory
and clinical documentation.

- Integrated Product Lifecycle Tracking:
Providing comprehensive oversight of
study progress.

- Dataas an Asset: Treating metadata as

a strategic resource for decision-making.

Implementing digital transformation
initiatives requires time, especially for
organizations relying on paper-based
processes. However, by analyzing existing
workflows, roles, and metadata, companies
can make incremental improvements,
positioning themselves to fully leverage
Al-driven innovations.




Achieving End-to-End Visibility

To enhance transparency and
efficiency across the clinical trial
lifecycle, organizations should:

Identify Key System Enhancements

Assess where technological or
procedural improvements can
streamline operations, reduce
errors, and enhance data quality.
Implementing strategic updates can
yield cumulative benefits, improving
efficiency in future trials.

Ensure Actionable Reporting Metrics

Evaluate standard and custom
reporting capabilities within clinical
systems to aggregate data in a
centralized repository. Establish a
routine metadata review process to
support:

Periodic analysis for continuous
improvement

Vendor governance

Al-driven insights and signal
detection for early course correction

Optimize Resource Allocation

Pinpoint areas requiring additional
staffing, funding, or time. Utilize
system-driven notifications and
triggers to ensure timely task handoffs
and improve workflow efficiency.

Implement Risk Mitigation Strategies

Identify potential risks, assess their
impact, and develop mitigation plans.
Lessons learned from previous clinical
trials can help prevent delays and
ensure adherence to key milestones.




CONCLUSION

A holistic approach to study lifecycle
metadata management is essential
for enhancing transparency and
ensuring Al readiness in clinical
trials. By centralizing metadata
and leveraging Al-driven insights,
organizations can:

Streamline data management
Improve regulatory compliance
Enhance decision-making processes

An Al-ready infrastructure enables
advanced analytics, automation, and
other innovative applications, fostering
a data-driven approach to clinical
research. This strategic shift helps
organizations stay at the forefront of
clinical advancements while maintaining
high-quality, inspection-ready operations
throughout the trial lifecycle.

On-Demand Webinar with Aldrick Ruiz
MD PhD, Principal Architect from Astrix
where we discuss this topic in detail
with real-life examples involving sample

management: On Demand Webinar -

Unlocking the Potential Metadata in
Clinical Trials

For additional insight into how Astrix
are enabling our partners to deliver on
the potential of Al and ML through our
strategic consulting and implementation
support for regulatory affairs and
clinical operations, please consider the
following key services we can provide
your organization.
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For over 28 years, Astrix has been a market leader in delivering innovative solutions
through world class people, processes, and technology that fundamentally improves
scientific outcomes and quality of life everywhere. Founded by scientists to solve the
unique challenges of life sciences and other science-based business faces, Astrix
offers a growing array of strategic, technical, and staffing services designed to deliver
value to clients across their organizations.

Astrix achieves success for our clients through skilled facilitation and exceptional
management and leadership across Life Science domains from Research, Non-Clinical,
Clinical Development, Regulatory Affairs, Safety, and Manufacturing.

To learn the latest about how Astrix is transforming the way science-based business
succeeds today, visit www.astrixinc.com.
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