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THE INTELLIGENT TEAMMATE

Executive Summary

The clinical trial ecosystem is undergoing a profound transformation. As studies
become more complex, data intensive and globally distributed, traditional
operational models are straining under regulatory demands, cost pressures, and
the need for speed. Agentic Al, defined as autonomous and goal-directed artificial
intelligence, offers a paradigm shift by moving from passive support to active
orchestration of clinical workflows ;1. This article examines the strategic integration
of agentic Al in clinical trials, exploring its impact on protocol design, supply chain
management, quality assurance, and regulatory compliance. Drawing on Endpoint
Clinical's experience and industry best practices, this article can serve as a roadmap
for clinical leaders to harness agentic Al for measurable improvements in efficiency,
compliance and patient outcomes.

“Agentic Al transforms
clinical trials from passive
processes into intelligent,

goal-driven orchestration
for speed, compliance,
and better patient
outcomes.”
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Introduction: The Imperative for Change

Clinical trials are the backbone of medical innovation, yet they are increasingly challenged by
rising costs, operational complexity, and the exponential growth of data 3;. Sponsors and
CROs must accelerate study build, reduce errors and ensure regulatory readiness, all while
maintaining patient safety and data integrity. Traditional digitization, while helpful, often
delivers incremental improvements rather than systemic change. Agentic Al represents a
step change in capability, shifting from “Al as a tool” to "Al as a teammate” that actively
pursues defined objectives, adapts to dynamic conditions and collaborates with human

expertS [4]-

» Minimizing Human Variability: Elevating Clinical
Operations

A persistent challenge in clinical trial operations is the inherent variability introduced by
human-driven processes. Factors such as individual experience, contextual
understanding, and domain expertise can lead to inconsistent outcomes and
operational inefficiencies 3. Agentic Al offers a strategic approach for standardizing
and automating routine repetitive tasks across the clinical development lifecycle.

By embedding autonomous Al agents within core workflows, sponsors and CROs can
systematically reduce human-induced variability, ensuring greater consistency,
traceability and compliance 4. Importantly, this paradigm does not seek to supplant
human expertise; rather, it amplifies it, empowering professionals to focus on higher-
order responsibilities such as critical decision-making, risk assessment, and strategic
oversight.

) Methodology

The strategic framework presented in this article was developed through a comprehensive
review of current regulatory guidance (FDA, EMA) 1123, analysis of operational case studies
from leading sponsors and CROs and consultation with clinical trial experts. This multi-
pronged approach ensures that the recommendations are grounded in both empirical
evidence and practical industry experience.

Endpoint
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Understanding Agentic Al

Agentic Al refers to artificial intelligence systems that possess an agency, meaning the ability
to plan, decide and execute tasks within regulated workflows ;. In clinical trials, these
systems can autonomously manage multi-step processes, coordinate across teams, and
maintain full traceability for compliance. Unlike earlier Al models such as large language
models (LLMs) and retrieval-augmented generation (RAG), agentic Al integrates memory,
planning and adaptability to orchestrate end-to-end trial operations from protocol parsing
to patient monitoring (s.

@E@: Key Benefits for Clinical Development

1 Cycle Time Reduction: 3 Improved Decision-Making:
Automates complex Provides actionable insights
workflows to accelerate study for protocol design, supply
startup and execution s chain, and quality

management ;-

(2] Enhanced Compliance: (4) Scalable Deployment:
Maintains auditable logs Adapts across geographies
and traceability for and regulatory
inspection readiness (. environments ps,

Empirical evidence suggests that the integration of agentic Al can reduce protocol
deviations and enhance data quality across multicenter trials .
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Strategic Framework for Adoption

Selecting high-impact use cases is critical. A structured evaluation should consider clinical
value, operational feasibility, and regulatory alignment 1.
Key domains include:

) Content Authoring and Automation: Help write better content. E.g.
Drafting protocols, site communications, and regulatory documents.

[§

Knowledge Management: Ability to democratize institutional =l
4 knowledge. E.g. On-demand retrieval of SOPs, CAPA records and best H
practices. (=]
) Software Development: Ability to accelerate development. E.g. Al- <’>@|
assisted coding, testing, and validation for clinical systems.

) Data Storytelling: Ability to interact with data. E.g. Natural language
interfaces for real-time insights and visualization.

ll
[

) Human Workflow Orchestration: Automating activities that are done o,
by humans. E.g. Extracting information from protocols and requirements
documents, accelerating automation of study build and QA activities.

AR AR AR AR A AR A A DR A R R AN
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Real-World Implementation: Case Studies from
Endpoint Clinical

Protocol Parsing and RTSM Study build Automation:

Endpoint Clinical's Document Teammate leverages agentic Al to automate protocol
parsing, pre-populate templates and generate test scripts, reducing setup time from
160-220 hours to just 1-2 weeks and boosting productivity by up to 50% .

Al-Assisted Communication and Knowledge Access:

Content Creation Teammate drafts cross-team communications and release notes, while
Knowledge teammates enable users to ask natural language questions and receive
context-aware sourced answers, supporting continuous learning and operational
process consistency .

Developer Productivity and Quality Assurance:

Coding Teammate detects bugs, suggests fixes and automate code reviews, reducing
onboarding time and boosting engineering velocity. Test Teammate generates test
cases, reviews coverage and integrates with DevOps for on-demand execution,
strengthening both unit and system testing (.

Automated Support:

Support teammates classify tickets, generate documentation and leverage coding agents
for rapid issue resolution, achieving faster SLAs, and lower support COStS (4.

Broader Industry Perspective

The adoption of agentic Al is not limited to a single organization or platform. Major
pharmaceutical companies, technology vendors and academic research centers are
piloting and deploying agentic Al systems to address operational bottlenecks and
improve trial outcomes [7][8]. For example, Novartis has reported success with Al-
driven trial design and patient recruitment, while Roche has explored agent-based
automation for supply chain management. Industry consortia such as TransCelerate
BioPharma and the Clinical Trials Transformation Initiative (CTTI) are actively
investigating best practices for Al governance, interoperability and regulatory
compliance [9]. These efforts highlight the growing consensus that agentic Al will be
central to the next generation of clinical research infrastructure.
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The elo Al Ecosystem: A Unified Agentic
Architecture

Endpoint Clinical's elo Al demonstrates the convergence of

agentic Al technologies into a cohesive clinical framework.

Embedded within the RTSM platform, elo Al streamlines ,
complex processes for both internal and external users by i e e
enabling structured automation and operational efficiency.
Capabilities include knowledge, insights, design, audit,
experience, alert, service, product and supply agents;
distributed data infrastructure and microservices
architecture; and integration with Microsoft Cloud, Azure ML
Studio and advanced NLP, ML and DL technologies .

y Governance, Regulatory Alignment and
Responsible Al

The integration of agentic Al must adhere to robust governance frameworks. Recent
FDA guidance emphasizes risk-based credibility assessments, requiring sponsors to
define context of use, evaluate model influence, and maintain evidence packages ;.
The EMA has similarly highlighted the importance of transparency and traceability in Al-
driven clinical operations ;. Risk mitigation strategies include continuous monitoring
for model drift, human-in-the-loop oversight for critical decisions, and comprehensive
audit trails and rollback capabilities iy

@@ ) Limitations and Risks

Q  While agentic Al offers significant operational advantages, several limitations and risks
must be acknowledged:

* Data Privacy and Security: Stringent data protection measures are required to
safeguard patient confidentiality and comply with regulations such as GDPR and
HIPAA (12).

* Model Interpretability: Ensuring that Al-driven decisions are explainable and
transparent remains a challenge, particularly for regulatory acceptance g

e (Change Management Barriers: Successful adoption requires cultural change,
stakeholder engagement, and ongoing training ro;.

* Regulatory Uncertainty: As regulatory frameworks for Al continue to evolve,
sponsors must remain vigilant and adaptable to new requirements ;.

Ongoing research and industry collaboration are essential to address these challenges
and realize the full potential of agentic Al in clinical development .
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Operationalizing Agentic Al: KPIs and Change
Management

Success depends on clear performance metrics and stakeholder
engagement. Recommended KPIs include:

e Reduction in cycle times for study builds and protocol
amendments
e |mprovements in data integrity and audit readiness
e Compliance alignment with FDA and EMA standards
e User adoption and satisfaction rates
Change management initiatives such as training, communication,

and iterative improvement are essential to sustain impact .

Looking Ahead: A New Standard for Clinical
Research and Areas for Further Study

Agentic Al is poised to set a new standard for operational rigor and innovation in clinical research.
By systematically minimizing the variability inherent in human-centric processes, stakeholders can
achieve unprecedented levels of consistency, efficiency, and quality 7. The integration of Al
teammates into clinical workflows not only accelerates study timelines and enhances compliance
but also elevates the role of human professionals, positioning them as strategic leaders in an
increasingly complex landscape.

) Areas for Further Study:

e The long-term impact of agentic Al on patient safety and trial outcomes across diverse
therapeutic areas

* Best practices for integrating agentic Al with legacy systems and multi-vendor
environments

* Methods for improving model interpretability and transparency for regulatory review

* The role of agentic Al in supporting decentralized and adaptive trial designs

¢ Ethical considerations and frameworks for human-Al collaboration in clinical research

Future advancements may include adaptive trial designs, real-time protocol amendments
informed by patient data, and predictive analytics for site selection and enrollment
optimization 7yg). As regulatory frameworks evolve and industry adoption accelerates,
agentic Al will become integral to unified intelligent orchestration across domains such as
supply chain, biometrics and regulatory affairs.

PRI DD
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} Glossary of Key Terms

RTSM (Randomization and Trial Supply Management): A system used to manage
patient randomization and clinical supply logistics, ensuring proper drug allocation and
inventory control throughout a clinical trial.

e Agentic Al: Autonomous and goal-directed artificial intelligence that can plan, execute
and adapt tasks within regulated workflows. Unlike traditional Al, agentic Al acts as a
teammate capable of orchestrating multi-step processes with traceability and compliance.

* CAPA (Corrective and Preventive Action): A quality management process used to
identify, correct and prevent issues in clinical operations. CAPA ensures that non-
conformities are addressed systematically and documented for regulatory compliance.

* BDD Scripts (Behavior-Driven Development Scripts): Structured test cases written in
natural language that describe expected software behavior. These scripts bridge the gap
between technical and non-technical stakeholders, improving clarity and auditability in
software validation.

e SDLC (Software Development Life Cycle): A structured framework that outlines the
stages of software creation, from planning and requirements gathering to coding, testing,
deployment and maintenance. SDLC ensures software quality, traceability and regulatory
alignment.

* EMA (European Medicines Agency): The regulatory agency responsible for the
evaluation and supervision of medicinal products in the European Union.

* Human-in-the-Loop: A system design approach where human judgment is integrated
into the decision-making process of Al systems, especially for critical or high-risk tasks.

* IRB (Institutional Review Board): A committee that reviews and approves research
involving human participants to ensure ethical standards are met.

* Large Language Model (LLM): A type of Al model trained on vast amounts of text data
to understand and generate human-like language, used for tasks such as drafting
documents or answering questions.

* Microservices Architecture: A software design approach where applications are
structured as a collection of loosely coupled, independently deployable services.

* Natural Language Processing (NLP): A field of Al focused on enabling computers to
understand, interpret and generate human language.

e Protocol Parsing: The process of extracting requirements and structured information
from clinical trial protocols, often using Al to automate and accelerate the task.

* Quality Assurance (QA): A systematic process to ensure that products and services
meet defined quality standards and regulatory requirements.

* RAG (Retrieval-Augmented Generation): An Al approach that combines information
retrieval with language generation to provide grounded, context-aware answers.

* Test Case: A set of conditions or variables used to determine if a system or software
application is working correctly.

* Traceability: The ability to track the history, application or location of an item or activity,

especially important for compliance and audit purposes in clinical trials.
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