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The landscape of clinical trials is rapidly evolving, driven by advancements in Artificial Intelligence (Al) and

the shift towards decentralized, hybrid models. This perspective explores two critical topics:

1. The role of Al in revolutionizing clinical trials while ensuring ethical standards.
2. The utilization of real-world data (RWD) to enhance patient-centric research.

Together, these themes highlight the potential for transforming clinical research into a more efficient,

equitable, and effective endeavor.
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Introduction

The landscape of clinical trials is rapidly evolving, driven
by advancements in Artificial Intelligence (Al) and the
shift towards decentralized, hybrid models. This white
paper is an outcome of the Society for Clinical Data
Management (SCDM) Europe, Middle East and Africa
(EMEA) industry summit held April 2025 in Brussels,
Belgium. The SCDM executive board convened with key
industry leaders and regulators to explore two critical
topics:

1. The role of Al in revolutionizing clinical trials while
ensuring ethical standards.

2. The utilization of real-world data (RWD) to enhance
patient-centric research.

Together, these themes highlight the potential for
transforming clinical research into a more efficient,
equitable, and effective endeavor. Note that the views
expressed are those of the authors and in no way
represent the companies, corporations or brands of their
respective organizations or those mentioned in this white

paper.
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1. Al & Clinical Trials: Revolutionizing Research
with Ethics at the Core

1.1 The Impact of Al on Clinical Trials

Al is at the forefront of revolutionizing clinical trials
through its use in enhancing various aspects of the
research process. Its ability to process large datasets,
identify patterns, and optimize trial designs positions it as
a powerful tool for researchers. So what are the benefits
and challenges of deploying Al solutions and what could a
governance model for this look like?

Key benefits of integrating Al

- Enhanced data analysis: Al can analyze massive vol-
umes of data quickly, identifying correlations and pat-
terns that inform better decision-making. This capac-
ity allows researchers to derive insights from complex
datasets and to improve the quality and reliability
of trial outcomes. For clinical trials, this also allows
greater flexibility in consuming vendor-agnostic data
from both structured (e.g., Electronic Data Capture
(EDC); Electronic Health Records (EHRs); and Clini-
cal Trial Management Systems (CTMS)) and unstruc-
tured (e.g., Electronic Clinical Outcome Assessments
(eCOA); Application Programming Interfaces (APIs),
or RWD) sources for empowered aggregate insights.

- Streamlined patient recruitment: By utilizing Al
algorithms that analyze EHRs, claims data and demo-
graphicdata, researchers can effectively identify suitable
candidates for clinical studies. This targeted approach
increases the likelihood of both meeting inclusion cri-
teria and improving enrolment rates for clinical trials.
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- Optimized trial design: Al can assist in crafting
protocols that reflect real-world patient experiences.
Through simulations and predictive analytics, re-
searchers can refine trial parameters, ultimately lead-
ing to more adaptable and meaningful clinical studies
that are tailored to not only the regulatory guidelines
for analysis but also to the specific Diversity, Equity
and Inclusion (DEI) considerations for the patient
population.

1.2 Ethical Considerations in Al Utilization

While the integration of Al in clinical trials offers
numerous benefits, certain ethical considerations must
be addressed to preserve the integrity of the research
process. Figure 1 shows key considerations to be
included when assessing the usability of Al technologies.
The categories provide an overview of the strengths and
challenges that will surface as points of interest in an
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evaluation of the appropriateness of implementation of
an Al technology.

Ethical implications and challenges of integrating Al
- Bias and fairness: Al systems are susceptible to the

biases present in the data they are trained on. Histori-
cal data often lacks diversity and can be skewed. Al
algorithms may reinforce these disparities, leading to
biased outcomes in patient selection and treatment
efficacy. Ensuring diversity in datasets is crucial for
fairness and equity in clinical research. To achieve
this, as the Al Agent, you must understand and ac-
tively adjust or account for the known biases inherent
in your training datasets.

- Transparency in Al decision-making: Transpar-

ency remains a critical challenge in Al implementa-
tion, as many algorithms function as “black boxes”
with opaque decision-making processes. This opac-
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Figure 1: Balancing automation and human oversight in the selection of Al technologies.
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ity becomes particularly problematic in healthcare
settings where patient safety depends on under-
standing how Al systems reach their conclusions. To
address these concerns, researchers must develop
clearer explanations of Al model operations and de-
cision pathways, while also establishing robust ac-
countability frameworks that preserve stakeholder
confidence. Regulatory bodies are beginning to ad-
dress these challenges through structured validation
approaches. The US Food and Drug Administration
(FDA)'s draft Credibility Assessment Framework, re-
leased in January 2025, represents a significant step
toward systematic Al oversight." However, effective
validation requires careful attention to reproduc-
ibility issues that are unique to Al systems, includ-
ing the potential for hallucinations, the presence of
embedded biases, and the challenges posed by con-
tinuously evolving datasets. A fundamental question
emerges from this validation process: are our data
collection methods inadvertently amplifying exist-
ing biases, or are they successfully reducing them?
This consideration must remain central to any com-
prehensive Al validation strategy, as the quality and
representativeness of training data directly influence
both the reliability and fairness of Al-driven health-
care decisions.

1.3 Navigating Regulatory Compliance

As Al technology evolves, regulatory frameworks must
adapt accordingly to maintain compliance while fostering
innovation in clinical trials.

Strategies for ensuring regulatory compliance

- Engagement with regulatory authorities: It is im-
perative to facilitate ongoing dialogue with regula-
tory bodies to shape policies that support responsi-
ble Al deployment while safeguarding public health.
Collaborative efforts can lead to the formulation of
guidelines that promote ethical Al use in clinical set-
tings. The European Union's Al Act® is the world’s first
comprehensive legal framework on Al and provides a
conduit for these discussions as our industry works
towards implementation of its prohibitions, govern-
ance rules and obligations for high-risk Al systems
through 2027

- Real-time monitoring and reporting: Organiza-
tions should implement systems for the continuous
monitoring of Al-driven processes. This human-in-
the-loop methodology provides timely performance
metrics and outcomes for regulators. Organizations
can ensure demonstrated adherence to compliance
requirements, facilitating both transparency and on-
going risk-based management of emerging trends or
considerations.

- Training and development of stakeholders: As Al
continues to advance, ongoing education for research-
ers and stakeholders will be necessary. This training
should encompass ethical considerations, compliance
standards, and best practices for Al implementation
in clinical trials.
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1.4 The Al Agentic Movement - Agents Controlling
Agents

A new concept emerging in the context of Al and
regulatory compliance is the Al Agentic movement. This
movement suggests that regulatory bodies may also adopt
an “agentic” role in the future, in which they oversee the
quality and performance of Al systems used by businesses.

Agents controlling agents

- Regulatory oversight of Al: Under this framework,
agents from regulatory authorities would ensure
that Al systems deployed in clinical trials adhere to
the highest standards of quality and compliance. This
oversight could involve monitoring Al algorithms to
prevent bias, ensure transparency, and uphold ethical
standards.

- Emergence of “Agentic-like” roles: As Al becomes
more sophisticated, roles within research organiza-
tions may evolve to become more agentic. This means
that both regulatory agents and business agents will
assume responsibilities that transcend traditional
boundaries, focusing on collaboration and coopera-
tion to foster ethical Al deployment in clinical trials,
but always with a human in the loop.

1.5 Moving from data to decision - a deployment
model

Frameworks are being developed by the clinical trials
industry to manage Al lifecycles and associated governance
structures. A three-tiered model is proposed here to
enable the effective planning, deployment, and oversight
of Al technology within regulatory requirements.

Foundation Layer

Technology Infrastructure: This foundational tier
requires deep technical expertise in software and
hardware solutions capable of supporting a unified
data architecture. The infrastructure must seamlessly
integrate both structured and unstructured data from
diverse vendor platforms, enabling comprehensive data
aggregation while breaking down cross-functional silos
and data barriers. This technical foundation is essential
for generating meaningful, higher-order insights from
complex clinical datasets.

Strategic Layer

Implementation and Risk Assessment: The middle tier
focuses on intelligent deployment through systematic
evaluations of ethical considerations, training dataset
biases, and potential quality issues inherent in both
structured and unstructured data sources. This layer
employs risk-based critical analysis to identify potential
pitfalls and presents findings across organizational
functions, enabling informed decision-making throughout
the implementation process.

Oversight Layer

Governance and Compliance: Drawing insights from
both the foundational and strategic layers, the governance
tier provides comprehensive oversight of Al deployment,
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clinical insight generation, and regulatory compliance
through a risk-centered approach. This layer establishes
and maintains policies that reinforce essential guardrails
across DEI initiatives, regulatory compliance, data quality
standards, information integrity, and patient safety
protocols.

This hierarchical model ensures that Al implementation
in clinical trials maintains both technological robustness
and regulatory alignment while prioritizing patient
welfare and data integrity (see Figure 2).

2. The Future of Clinical Trials: Decentralized,
Hybrid & Data-Driven

2.1 The Shift Towards Decentralized Clinical Trials
The traditional model of clinical trials, characterized
by centralized data collection and consistent in-person
visits, is increasingly becoming obsolete. The COVID-19
pandemic has accelerated this transition to decentralized
and hybrid models that provide more flexibility and
accessibility for patients.

Key characteristics of decentralized trials

- Patient empowerment: Decentralized trials place
patients at the center of the research process, allow-
ing them to participate remotely. This approach not
only mitigates the burden of travel but also enhances
engagement. Patients can contribute to clinical re-
search without the constraints of traditional trial de-
signs.

- Leveraging technology: The integration of tele-
health services, remote monitoring devices, and mo-
bile applications is critical in facilitating decentralized
trials. These technological advancements enable real-
time data collection and enhance communication
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between researchers and participants, improving the
overall efficiency of the trial process.

2.2 Harnessing RWD

RWD presents a valuable opportunity to enhance clinical
trials. By augmenting traditional clinical trial data
with RWD, researchers can gain insights into patient
experiences and treatment outcomes that reflect real-
world conditions.

Benefits of utilizing RWD in clinical trials

- Deepening patient insights: RWD can provide re-
searchers with a more comprehensive understanding
of patient behavior, treatment responses, and health
outcomes outside of controlled clinical environments.
These insights can inform trial designs that better
align with actual clinical practices.

- Informing treatment protocols: Analyzing RWD
enables researchers to tailor protocols based on di-
verse patient populations. Such adaptability enhanc-
es patient retention and satisfaction throughout the
study, making trials more relevant and responsive to
individual patient needs.

2.3 Challenges in Implementing Decentralized Trials
and RWD

The transition to decentralized trials and the integration of
RWD present certain challenges that need to be addressed
to maximize their potential.

Key challenges include:
- Data privacy and security: Protecting data privacy
is paramount. Organizations must implement robust
data security measures and comply with privacy regu-
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Figure 2: Moving from Data to Decision — a three-tiered approach to Al implementation.
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lations, such as the General Data Protection Regula-
tion (GDPR), to build trust among participants and
stakeholders.

- Standardization of data: Integrating data from
various sources, including RWD, necessitates the es-
tablishment of standardized protocols. Consistency
and reliability are crucial for ensuring that data is
captured, stored, and analyzed across platforms ef-
fectively.

- Navigating regulatory landscapes: The regulatory
environment surrounding decentralized trials and
RWD is constantly evolving. Organizations must re-
main adaptable and proactive in ensuring compliance
with local and international regulatory standards.

Conclusion

The future of clinical trials is poised for transformation
as Al and decentralized, data-driven models redefine the
research landscape. While Al enhances the efficiency
and effectiveness of clinical research, it also brings forth
ethical considerations and regulatory challenges that
must be addressed. Additionally, harnessing RWD can
augment clinical trials, making them more relevant and
representative of real-world applications.

The successful implementation of these innovations
requires collaboration among key stakeholders, including
researchers, industry leaders, regulatory bodies, and
patients. Working together, these groups can navigate
the complexities surrounding Al and decentralized
trials to create a future that accelerates clinical research
and upholds integrity, ethical standards, and patient
empowerment.
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As we look ahead, it is imperative to prioritize patient-
centric practices that foster trust and engagement while
embracing technological advancements. By integrating
Al responsibly and utilizing RWD effectively, the clinical
research community can pave the way for a new era of
clinical trials that enhances healthcare outcomes for
patients worldwide.
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