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Operationalizing Decentralized
and Hybrid Trials with ClairLabs

From Site Burden to Patient-centric
Engagement

The shift from site-centric trials to decentralized clinical trials (DCT) is no longer a
strategic option; it is an operational imperative. Sponsors, CROs, and digital trial
platform owners who continue to layer e-recruitment, e-consent, and remote monitoring
tools onto fragmented workflows are not decentralizing trials; they are relocating site
burden. Sustainable DCT platform integration demands a unified, governance-first
operating backbone — one that connects participants, local labs, and sponsors through
interoperable healthcare applications, regulated data pipelines for life sciences, and
audit trail and e-signature solutions for clinical trial documentation.

This whitepaper is a practical guide for clinical operations leaders ready to move from
pilot thinking to platform thinking. It covers patient-journey optimization, local-lab
integration, and risk-based clinical-trial monitoring. Besides the former, it also covers the
conditions under which Al for clinical operations creates measurable, not merely
theoretical, gains in trial performance.

Driving a Structural Shift in Clinical Development

Clinical development teams no longer need to choose between patient-centricity and
operational control. Well-designed decentralized clinical trials, hybrid trials, and digitally
enabled care models can simultaneously improve patient reach, accelerate recruitment, and
reduce participant burden. This is achievable only when sponsors build a unified operating
layer that seamlessly connects workflows, data, sites, patients, and local providers. The
challenge is more architectural than conceptual.
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The numbers validate urgency. According to Global Market Insights, the global decentralized
clinical trials (DCT) market was valued at USD 8.6 billion in 2024 and is projected to reach
USD 29.7 billion by 2034 at a compound annual growth rate (CAGR) of 13.3%. The
burgeoning market is driven by the widespread adoption of telemedicine, wearable devices,
and e-consent systems. Meanwhile, the number of trials incorporating decentralized
elements grew from 1,620 studies in 2022 to approximately 2,350 by mid-2024, reflecting
nearly 45% growth in just two years. These are not incremental gains; they represent a
structural shift in how modern development organizations conduct research.

Let's further explore how sponsors, CROs, and digital trial platform owners can
operationalize DCT platform integration through a governance-first architecture that unifies
e-recruitment, e-consent, remote monitoring, local labs, and interoperable workflows.
Crucially, it explains why the next wave of trial performance will depend less on isolated
tools and far more on clinical operations digital transformation, healthcare workflow
automation, and trusted data foundations that support regulatory readiness from the
moment the first patient is enrolled.

The Strategic Inflection Point for Hybrid
and Decentralized Trials

Clinical trials have entered a structural transition with regulatory backing that makes
adoption non-negotiable for competitive organizations. The FDA's final guidance on
conducting clinical trials with decentralized elements, issued in September 2024, explicitly
recognizes telehealth visits, in-home trial activities, and visits with local healthcare providers
as valid mechanisms for moving trial activities beyond traditional sites. Such measures are
possible, provided sponsors preserve appropriate oversight, participant safety, and data
integrity. That recognition moves decentralized methods from pandemic-era
experimentation into a durable operating model for modern development organizations.

At the same time, the evidence base has
grown richer and more nuanced. PLOS
Digital Health reports a scoping review of 41
studies that decentralized models commonly
incorporate e-recruitment, e-eligibility
screening, electronic patient-reported
outcomes, passive data collection, and
automated reminders. These approaches
reportedly improve access, enable faster
recruitment, and support more diverse
participant samples. Yet the same review
identified persistent friction: in some studies,
60% of participants never installed the
required application, and multiple trials
reported steep attrition in sustained
participation.
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Separately, research published on the NCBI Bookshelf confirms that digital health

technologies (DHTs) and remote care settings offer powerful advantages but also introduce
complex data and engagement challenges that demand robust platforms and mature

operating models.

This is the central lesson for operations leaders: decentralized execution is not merely a
technology deployment problem. It is an operating-model challenge that spans
patient-engagement platforms in healthcare, site process redesign, patient-monitoring and
follow-up systems, risk controls, and interoperable data exchange. Organizations that
approach DCT design as digital health operations, rather than a stack of disconnected
applications, are far more likely to scale effectively, sustain enrolment targets, and protect

data integrity across geographies.

Why Site Burden Persists in Fragmented DCT

Environments

Despite surging investment in clinical technology, many organizations have added
decentralized capabilities without redesigning the underlying workflows that carry actual
trial operations. The result is a fragmented trial environment where e-recruitment data
resides in one system, consent records in another, wearable device feeds in a third, and local
lab outputs arrive through manual reconciliation processes. Instead of reducing burden, this
model shifts administrative effort from physical sites to operational teams that continually
resolve data mismatches, version-control conflicts, and audit trail gaps—precisely the
inefficiencies that decentralized clinical trials were intended to eliminate.

= Absence of a single source
of truth

Trial teams struggle to maintain coherent records
across clinical data integration services, site records,
and participant-facing tools, creating reconciliation
cycles that erode timelines.

o=l Coordinator workflow
=}
Sl duplication

Investigators and study coordinators lose productive
hours managing overlapping data-entry tasks rather
than focusing on protocol exceptions and patient
support.

H—_._ﬂ@ Digital accessibility gaps

Remote models can increase support burden
for participants with lower digital literacy,
particularly when onboarding, device setup, or
technical troubleshooting are poorly designed
into the trial flow.

Multi-vendor identity risk
v

Distributed vendor stacks make it harder to
enforce consistent identity verification, fraud
detection, and role-based access
controls—especially across geographies with
different regulatory expectations.
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Audit-trail fragmentation

Sponsors find it difficult to produce audit-ready evidence when provenance, lineage, and monitoring outputs are
dispersed across systems rather than coordinated through a governed workflow layer.

These frictions explain why hybrid trials are emerging as the most practical bridge between
traditional and fully remote models. Hybrid designs allow sponsors to match the operational
modality, site-based, telehealth, home, or community, to the protocol's requirements, patient
population characteristics, risk profile, and geography. That flexibility aligns directly with the
FDA's framework and reflects the real-world pattern described in recent literature, where
successful studies routinely combine centralized and decentralized elements rather than
operating as fully remote trials.

A Practical Model for Operationalizing Hybrid
and Decentralized Trials

The most effective route to scalable decentralization is to build a unified orchestration layer
rather than layering standalone point tools. This means creating an operating backbone that
coordinates participants, sites, sponsors, local providers, and digital systems through
common workflows, interoperable APIs, governed data pipelines, and event-based
monitoring. This is where integrated healthcare platforms, care orchestration platforms,
and patient journey orchestration become operational necessities—not abstract
transformation ambitions. ClairLabs achieves this through its Impactomics platform and
complementary service offerings, including cloud engineering, data engineering and
governance, APIs and integration, and Gen Al services designed explicitly for life sciences.

A practical hybrid or decentralized operating model is anchored on six connected
capabilities:

E-consent with
comprehension and audit
controls

E-recruitment and digital
pre-screening

Widening reach across diverse Workflows incorporating

populations while preserving eligibility comprehension verification, electronic
logic, consent validity, and fraud signatures where locally accepted, and
controls through structured digital documented escalation paths, satisfying
screening workflows. FDA and regional privacy requirements,

including GDPR and PDPA.
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Remote monitoring and
telehealth-enabled
follow-up

Capturing protocol-relevant data without
requiring every interaction to occur at
the main study site, supported by
clinical trial risk-based monitoring
platforms and real-time safety signal
tracking.

Governed data
layer

Harmonizing ePRO, device, site, and lab
information into traceable, analysis-ready
datasets through regulated data pipelines
for life sciences, metadata and lineage
automation, and data governance for
healthcare.

- Local care setting
@51 integration
LN integ

Enabling participants to complete
protocol-defined activities, sample
collection, routine assessments, and
imaging—closer to home through
standardized interfaces with community
physicians, mobile staff, and local labs.

Workflow control

plane

Supporting exception management,
auditability, and cross-functional
oversight through advanced data quality
monitoring tools that give sponsors
clear visibility across the study lifecycle.

The operating principle is straightforward: every decentralized touchpoint should feed a
coherent, governed process. When APls and integration services for life sciences, secure
and compliant data APIs, and governed ETL pipelines connect patient-facing, site-facing,
and sponsor-facing systems, operations teams shift from manual reconciliation to
intelligent orchestration. Leveraging Al-powered eClinical systems can accelerate clinical
trials by up to 12 months, improve recruitment by 10—20%, and reduce process costs by
as much as 50%—outcomes that remain unattainable when data and workflows are
fragmented.

“Through its Impactomics platform, ClairLabs delivers end-to-end workflow
orchestration across e-recruitment, e-consent, remote monitoring, and local lab
integration. Backed by cloud engineering, Gen Al services, and data engineering
capabilities, ClairLabs enables sponsors and CROs to consolidate fragmented
trial ecosystems into a single governed operating layer—reducing reconciliation

overhead, strengthening audit readiness, and preserving the patient-centric
flexibility that hybrid designs require.”

-Shashidhar Gururao
Director — Clinical Trials Team
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Designing the Patient Journey Without
Compromising Control

Patient-centric engagement in trials is often discussed in aspirational terms, but the
highest-performing decentralized programs make it concrete and measurable. They
reduce unnecessary site visits, simplify onboarding, provide responsive support across
digital and human channels, and allow participants to complete relevant tasks through the
modality that best fits the protocol and their daily lives. In doing so, they construct an
end-to-end patient journey that is genuinely easier to navigate while remaining
protocol-compliant and clinically rigorous.

Sponsors must therefore treat engagement as a designed capability, not an adoption
afterthought. Onboarding should encompass application installation support, device
pairing guidance, tailored task instructions, multilingual materials, and clear expectations
about study commitments. Additional research shows that trials incorporating inclusive,
patient-centric designs report a 30% higher retention rate among diverse populations, a

meaningful outcome for any sponsor managing attrition risk across a multi-center or
global study.

In hybrid models, patient journey mapping, omnichannel patient engagement, and digital
patient experience design can structure interactions from initial screening through final
follow-up. A participant may move from social-media or registry-based outreach to virtual
eligibility screening, then to e-consent, then to remote check-ins, local sample collection,
ePRO submission, and digital close-out communication.
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When these steps are coordinated through intelligent care coordination and care pathway
orchestration, operations teams improve convenience without sacrificing visibility into
protocol milestones or safety events.

This design approach also supports the inclusion goals that regulators are increasingly
mandating. The FDA's guidance emphasizes that decentralized approaches can broaden
access for underrepresented populations, an objective that matters both ethically and
scientifically. However, as the PLOS review cautions, overreliance on digital-only outreach
can introduce selection bias if not balanced with local, site, and community pathways. The
operational recommendation is clear: deploy digital screening workflows as a primary
channel, but pair them with outreach strategies that preserve demographic
representativeness and align with the FDA's diversity expectations for trial populations.

The Role of Local Labs and Community Care
in a Scalable Hybrid Model

Local labs are frequently positioned as a peripheral convenience feature in decentralized trial
design. They serve as a strategic lever for hybrid execution by directly linking patient
convenience to operational feasibility. By enabling participants to complete protocol-defined
sample collection or routine assessments closer to home, sponsors reduce travel burden,
protect retention, and expand geographic reach without forcing all procedures into the home
environment. Such a setting introduces its own logistical and quality-assurance constraints.

Local-lab participation functions effectively
only when the underlying data and
workflow model are mature. Sponsors
require standardized interfaces for order
management, sample tracking, result
ingestion, reconciliation, and exception
escalation. This is why instrument
integration APlIs for labs, interoperable lab
data pipelines, data ingestion and ETL
automation, and real-time data integration
tools are highly relevant to decentralized
and hybrid trials, even when they are not
described explicitly in clinical-operations
language. The technical challenge is not
merely moving data between systems; it is
preserving context, timing, measurement
units, provenance, and protocol alignment
so that results remain audit-ready and
analytically defensible.
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Data Encryption
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This is also where cloud engineering services for life sciences, HIPAA-compliant cloud
services, and Al-ready cloud infrastructure materially strengthen the model. A cloud-native
operating layer enables sponsors and CROs to continuously ingest distributed site and lab
data, centrally apply validation rules, and support near-real-time review by distributed study
teams. When combined with sponsor-centric dashboards for ongoing trial data review and
advanced data quality monitoring tools for Phase lll clinical trials, the hybrid model
becomes measurably easier to supervise at scale—regardless of how many sites, labs, or
geographies a study spans. The current eClinical global market reflects this imperative, as
sponsors invest heavily in connected infrastructure to support hybrid execution.

Governance, Compliance, and Regulatory Execution

Governance is the difference between an ambitious decentralized design and a deployable
one. The FDA's final guidance on decentralized trials explicitly requires that decentralized
elements preserve appropriate trial oversight, protect participants, and maintain the reliability
of trial data. This is when activities occur away from traditional sites. In practical terms, this
means sponsors must clearly document responsibilities among investigators, vendors, local
healthcare providers, and digital partners before the first participant is enrolled, and must
maintain those accountability structures throughout the study lifecycle.
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A robust governance model for hybrid and decentralized trials must address the following

dimensions:

BN Participant identity
verification

Establishing consistent,
fraud-resistant identity checks
across all enrolment channels,
including digital pre-screening
and remote consent.

Informed consent
validity

Confirming that e-consent
processes satisfy jurisdictional
legal requirements and
documenting comprehension
verification for regulatory

J

Adverse event
escalation

Defining clear escalation

pathways from remote and local

care settings to the principal

investigator and safety

monitoring team, with defined
response timelines.

\

Source data

traceability
Ensuring that ePRO, wearable,
lab, and site data carry unbroken
provenance through data lineage
tools for audit-ready clinical
research pipelines, satisfying

FDA and ICH E6(R3)
expectations.inspection.

Regional privacy
compliance

Meeting GDPR, PDPA, and
equivalent frameworks through
regulated data pipelines for life
sciences with jurisdiction-aware
access controls and data
residency management.

Inspection
p

Y readiness

Maintaining real-time audit trails
through audit trail and
e-signature solutions for clinical
trial documentation so that
regulatory submissions and
inspections draw from a
continuously maintained
evidence base.

J
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Cross-functional ownership is essential. Clinical operations, QA, regulatory, privacy, security,
data management, and engineering teams must align around a single control framework
that governs how decentralized activities are initiated, monitored, documented, and
corrected.

This governance-first approach also gives organizations a concrete way to operationalize
healthcare digital transformation framework principles in a manner that is immediately
useful to auditors and regulators. Rather than describing digital modernization as a broad
vision statement, operations leaders can anchor it in specific controls: who can access
participant data and under what conditions, how local provider actions are logged and
attributable, when exceptions trigger escalation, and how protocol deviations are
investigated across remote and site-based settings. ClairLabs embeds these controls
directly into its workflow and data architecture through its transformative consulting and
software product engineering capabilities—ensuring that governance is a design attribute
rather than a retrofit.

Where Al and Workflow Intelligence
Create Measurable Value

Artificial intelligence in decentralized and
hybrid trials should not be framed as a
replacement for clinical judgment. Its
most immediate and defensible value lies
in orchestrating complexity at a scale that
human teams cannot sustain manually.
Al-enabled services can optimize
e-recruitment targeting, detect early
signals of dropout risk, prioritize
risk-based monitoring actions, flag data
anomalies before they compound, and
summarize study operations to enable
faster executive decision-making. These
are high-value use cases because
decentralized and hybrid models generate
far more distributed signals than
conventional site-centric trials—and
without intelligent orchestration, those
signals become noise rather than insight.
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Within this context, Al for clinical operations and Al-driven patient workflows become
operational necessities rather than aspirational capabilities. Predictive analytics for subject
retention and lost-to-follow-up, statistical monitoring for decentralized trial models, and
real-time Al monitoring of adverse event flows align directly with the engagement
challenges documented in recent DCT literature.

The value of Al, however, is entirely contingent on data quality and workflow integration. If
participant, site, lab, and device data remain fragmented across disconnected systems, Al
simply scales noise. If they are harmonized through trusted data pipelines for R&D, clinical,
and real-world data integration, and cloud-native data governance frameworks, Al becomes
a practical layer for exception management and operational foresight. In that model,
ClairLabs positions itself not as another standalone tool vendor but as a platform
engineering and data intelligence partner capable of unifying the infrastructure,
automation, and governance required to operationalize modern trial delivery. Deloitte's
convergence analysis of Al and pharma R&D (2024) reinforces this point: Al delivers
maximum value in hybrid trial settings when it augments human oversight within governed
data environments—not when it operates as an isolated analytical layer on top of
fragmented systems.

“ClairLabs' Gen Al services and Al/ML capabilities within the Impactomics
platform enable sponsors and CROs to move from reactive data review to
proactive trial intelligence. From Al-powered protocol feasibility analysis and
recruitment targeting to real-time deviation detection and automated query
resolution, ClairLabs applies artificial intelligence where it creates

measurable operational outcomes—always within a governed, compliant
data architecture.”

-Pankaj Gaddam
Co-founder & CTO

What Leading Organizations Should Do Next

The next phase of decentralized execution will belong to organizations that move decisively
from pilot thinking to platform thinking. That requires leaders to redesign hybrid and
decentralized trials as coordinated systems of engagement, workflow, and governance—not
collections of digital features procured from different vendors and integrated through manual
effort. The goal is not maximum decentralization. The goal is fit-for-purpose decentralization
that measurably reduces site burden, improves participant access, accelerates recruitment,
and preserves the control that regulatory bodies and data integrity require.
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A practical action agenda for clinical operations leaders encompasses four priorities:

Map the protocol against the participant, site, and data journey

Systematically determine which activities should remain on-site, which should
shift to remote or telehealth-enabled workflows, and which can be performed
through local care settings. This mapping exercise grounds decentralized design
in operational and clinical reality rather than technology enthusiasm.

Build a unified data and workflow layer

Deploy DCT platform integration, clinical trial data management solutions with
integrated ePRO and eCOA, interoperable healthcare applications, and governed
APIs—replacing disconnected vendor stacks with a single orchestration backbone
that serves participants, sites, sponsors, and regulators.

Design engagement intentionally from day one

Apply patient journey optimization principles, structured onboarding workflows,
multilingual support materials, automated reminder logic, and exception-driven
follow-up protocols to reduce attrition risk and protect data completeness across
diverse participant populations.

Establish a governance operating model before enrolment begins

Connect QA, regulatory, privacy, data management, and clinical operations teams
around auditable controls, from e-consent through database lock and study
closeout, so that inspection readiness is a continuous state, not a pre-submission

sprint.

Organizations that execute these priorities
systematically can convert decentralized

ambition into a durable operational advantage.

They can reduce site burden for investigators
and coordinators, support broader and more
representative participant populations,
strengthen regulatory oversight across
geographies, and build more resilient trial
delivery architectures that scale with
therapeutic portfolio growth. Operationalizing
decentralized clinical trials and hybrid trials is
therefore not merely a matter of participant
convenience or digital innovation. It is a
strategic pathway to clinical development that
is more efficient, more equitable, and more
trustworthy—and ClairLabs is built to help
organizations realize it.
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About ClairLabs

ClairLabs is an Al- and data science-led organization that accelerates scientific outcomes
across pharmaceuticals, diagnostic labs, biotech, and CROs. It houses the Impactomics
platform, its flagship solution ClairOS, and a comprehensive portfolio of offerings, including
Al/Gen Al for Life Sciences, multi-omics intelligence management, bioinformatics, cloud
engineering, data engineering and governance, software product engineering, APIs and
integration, and transformative consulting.

Collaborate with us to catalyze scientific progress at the intersection of Al, genomics, and
precision engineering.
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