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Introduction

Clinical trials are evolving from rigid, site-centric models toward more flexible, patient-centric

approaches. A key enabler of this shift is Randomization and Trial Supply Management

(RTSM) technology, which integrates patient randomization and drug supply logistics in one

system (RTSM and IRT in Clinical Trials: Essential Guide-Signant). Traditional trials often

struggled with patient recruitment and retention due to burdens placed on participants. In fact,

about 70% of potential trial participants in the U.S. live more than two hours from the nearest

study center, and over half of surveyed patients say theyʼd be more likely to join a trial if home

care were offered (CLINICAL TRIALS - Need for Accessibility to Meet FDA Guidance for

Decentralized Trials). By leveraging digital platforms, remote monitoring, and direct-to-patient

services, modern RTSM solutions “bring clinical trials to the patient” (CLINICAL TRIALS - Need

for Accessibility to Meet FDA Guidance for Decentralized Trials). These patient-centric

innovations are proving their value: for example, employing virtual and direct-to-patient methods

has been shown to help maintain patient retention rates above 95% (CLINICAL TRIALS - Need

for Accessibility to Meet FDA Guidance for Decentralized Trials). This report provides an in-

depth look at how patient-focused RTSM approaches – including user-friendly software

interfaces, decentralized trial designs, real-time supply tracking, and data integration – are

improving the clinical trial experience for all stakeholders. We will explore emerging

technologies, case studies, and best practices relevant to IT professionals in the pharmaceutical

industry, along with the challenges and regulatory considerations in implementing these

innovations.

(CLINICAL TRIALS - Need for Accessibility to Meet FDA Guidance for Decentralized Trials)

Standard vs. hybrid vs. decentralized trial models. In traditional trials (left), patients travel to

sites for all visits. Hybrid trials (center) combine site visits with virtual visits, while fully

decentralized or “direct-to-patient” trials (right) use telemedicine and home delivery of study

drugs, greatly reducing patient burden.

Evolution of RTSM and the Rise of Patient-Centric Trials
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Early RTSM systems (often called Interactive Response Technology, IRT) were primarily site-

centric tools focusing on randomization and inventory at clinics (RTSM and IRT in Clinical Trials:

Essential Guide-Signant). Two decades ago, central randomization was novel – many trials still

used paper envelopes and local supplies at each site. The first IRT systems eliminated manual

processes and enabled pooled drug supplies across sites, improving efficiency. RTSM further

advanced these capabilities by integrating real-time supply chain management into

randomization platforms. This allowed complex trial designs and adaptive dosing strategies to

be managed centrally, ensuring “the right patient gets the right drug at the right time” with

greater automation (Best Practices for Randomization and Trial Supply Management (RTSM) in

Phase 3 Clinical Trials-IntuitionLabs).

Over time, industry focus has expanded from managing sites to engaging patients directly. The

advent of hybrid and decentralized trials accelerated during the COVID-19 pandemic, when

travel restrictions forced innovation. Sponsors began asking: why not deliver investigational

products straight to patientsʼ homes? Could visits be done via telemedicine? The answer was

yes, and the resulting direct-to-patient (DTP) logistics and virtual trial models have rapidly

gained adoption (A look ahead decentralized clinical trials in 2023). In 2016, only 24% of trial

supply teams were working with direct-to-patient shipping, but by 2022 an estimated 40–45%

of studies incorporated decentralized methods (up from ~20% in 2021) (A look ahead

decentralized clinical trials in 2023). At this pace, as many as 90% of trials could include some

decentralized component by 2024 (A look ahead decentralized clinical trials in 2023). This trend

reflects a paradigm shift: trial operations are being designed around patient convenience rather

than site convenience. The table below contrasts traditional site-centric trial operations with

modern patient-centric approaches:

Aspect
Traditional Site-

Centric Trials
Patient-Centric (Decentralized) Trials

Patient

Recruitment

Limited to patients

near investigator

sites; less diverse

enrollment

Global reach via online engagement;

improved diversity and inclusion

(Opportunities and Challenges for

Decentralized Clinical Trials: European

Regulatorsʼ Perspective - PMC)

Visits &

Assessments

All visits at clinic;

patients travel

frequently

Telemedicine visits and home health nursing

reduce travel burden (Future Looks Bright

For Decentralized Clinical Trials)

Drug Supply

Distribution

Investigational

product dispensed

Direct-to-patient drug shipments to homes;

automated logistics tracking (Benefits Of

Direct-To-Patient Supply Management)
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Aspect
Traditional Site-

Centric Trials
Patient-Centric (Decentralized) Trials

on-site from site

inventory

(Latest Trends in Randomization and Trial

Supply Management (RTSM))

Data

Collection

Paper or site-

entered data; 7–14

day delays in data

entry

Real-time electronic data capture (ePRO,

wearables) with instant access (CLINICAL

TRIALS - Need for Accessibility to Meet FDA

Guidance for Decentralized Trials)

(CLINICAL TRIALS - Need for Accessibility

to Meet FDA Guidance for Decentralized

Trials)

Patient

Engagement

Limited interaction

between visits; one-

size-fits-all

scheduling

Digital reminders, patient apps, and flexible

scheduling improve engagement

Retention

Rates

Often lower

(dropouts due to

inconvenience of

visits)

Higher retention (e.g. ~96% in fully virtual

trials) thanks to reduced burden

(Decentralized Clinical Trials Embracing The

FDA̓s 2024 Final Guidance)

As shown above, patient-centric RTSM approaches fundamentally improve the participantʼs

experience. Reducing barriers – whether geographic, logistical, or technological – makes trials

more accessible. Regulators note that decentralized trials “reduce participation burden” and can

thereby improve retention and reach underserved patients (Opportunities and Challenges for

Decentralized Clinical Trials: European Regulatorsʼ Perspective - PMC). Indeed, fully virtual trials

have demonstrated retention rates around 96%, roughly a 30% improvement over traditional

site-based designs in oncology (Decentralized Clinical Trials Embracing The FDA̓s 2024 Final

Guidance). By reframing the patientʼs role from a passive subject to an active participant, these

approaches build trust and satisfaction, which in turn boosts enrollment and completion rates

(Recruitment and retention of clinical trial participants: understanding motivations of patients

with chronic pain and other populations - PMC). The next sections examine the key components

of patient-centric RTSM in detail – from engaging digital platforms to the technologies

streamlining trial logistics.

Patient Engagement and User-Friendly Digital Platforms
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A pillar of patient-centric RTSM is the use of user-friendly digital platforms that keep

participants engaged and informed. Modern trials deploy web portals and mobile applications for

patients to complete trial activities with ease. These platforms prioritize intuitive design (simple

interfaces, clear instructions) to accommodate participants of varying technical ability. Patient-

centric design encourages partnership with participants as members of the research team and

can enhance engagement (Recruitment and retention of clinical trial participants: understanding

motivations of patients with chronic pain and other populations - PMC). In practice, this means

designing software and workflows that respect the patientʼs time and comfort.

Electronic patient-facing tools are commonly integrated with RTSM systems to facilitate

engagement: for example, electronic patient-reported outcome (ePRO) diaries on smartphones,

eConsent modules for paperless enrollment, and SMS/email reminders for visit scheduling. In

decentralized studies, participants might use a secure mobile app to report symptoms, confirm

receipt of a drug shipment, or join a telehealth visit. Trial managers benefit from these digital

touchpoints by receiving real-time data on patient status and compliance. A sponsor report

noted that in 2022 many trials implemented more interactive tools – such as televisits and

remote communication apps – leading to “stronger data with higher compliance and retention

rates” while patients appreciated the convenience (A look ahead decentralized clinical trials in

2023). In short, a well-designed digital platform improves both user satisfaction and data quality.

From an IT perspective, integration and ease-of-use are key. The RTSM system often serves

as a hub that must interface with various applications (EDC, ePRO, eConsent, etc.), so seamless

single sign-on and data flow create a smooth user experience. Developers of RTSM software

emphasize “intuitive, user-friendly interface[s] to simplify trial operations” (Latest Trends in

Randomization and Trial Supply Management (RTSM)) (Latest Trends in Randomization and Trial

Supply Management (RTSM)). This is crucial not only for patients but also for site staff who

interact with the system – training needs to be minimal for broad adoption. By focusing on the

end-user experience in design and testing, pharma IT teams can deploy RTSM platforms that

encourage participants to remain active in the study. High usability translates into higher patient

engagement, which ultimately means more complete datasets and more successful trials.

Decentralized Trials and Direct-to-Patient Logistics

Perhaps the most transformative patient-centric innovation in RTSM is the emergence of

decentralized clinical trials (DCTs) – trials with activities conducted outside of traditional clinic

sites. In DCT models, participants may undergo assessments at local healthcare facilities or at

home, and investigational products are often delivered directly to them via secure couriers. This

direct-to-patient (DTP) supply approach is enabled and orchestrated by RTSM systems that

handle complex logistics behind the scenes. Traditional RTSM focused on site inventory

management; now it must also manage “multiple direct-to-patient shipping options” while

maintaining full accountability (Randomization & Trial Supply Management (RTSM) -

ProPharma).
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The benefits of DTP logistics are significant. A recent industry overview highlighted that direct-

to-patient drug distribution alleviates burdens on both patients and sites while ensuring end-

to-end traceability of supplies (Benefits Of Direct-To-Patient Supply Management). Patients no

longer need to travel long distances or take time off work simply to pick up study medication.

Sites and study coordinators, in turn, spend less time on packaging and dispensing drugs, and

more time on patient care. Real-time shipment tracking integrated into RTSM provides

visibility so that all parties know when a patientʼs next dose is dispatched and delivered.

Especially for time-sensitive therapies or cold chain products, RTSM systems can integrate with

couriers and IoT sensors to monitor location and temperature during transit (Best Practices for

Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-IntuitionLabs). If

an excursion or delay occurs, automatic alerts allow coordinators to act quickly (for example,

shipping a replacement). Comprehensive audit trails document every transfer, supporting

compliance and patient safety.

Decentralized trial logistics were once rare, but the pandemic proved their viability. Regulators

have since embraced these methods: the FDA̓s 2024 guidance explicitly permits shipping

investigational drugs directly to participants under certain conditions (appropriate temperature

controls, tracking, etc.) (Decentralized Clinical Trials Embracing The FDA̓s 2024 Final Guidance).

This regulatory green light has encouraged sponsors to include DTP logistics when it makes

sense. For patients, the impact is highly positive – studies report that offering home delivery and

home nursing improves satisfaction and can dramatically reduce dropout rates (Decentralized

Clinical Trials Embracing The FDA̓s 2024 Final Guidance) (Decentralized Clinical Trials

Embracing The FDA̓s 2024 Final Guidance). For example, a fully decentralized oncology trial in

2020 achieved a 96% retention rate, versus ~70% in comparable site-bound trials

(Decentralized Clinical Trials Embracing The FDA̓s 2024 Final Guidance). Likewise, Medable

reported 30–40% higher retention in studies using wearables and other DCT elements

(Decentralized Clinical Trials Embracing The FDA̓s 2024 Final Guidance). These outcomes stem

from the reduced burden on participants: by bringing the trial to the patientʼs home, many

common barriers (travel distance, scheduling conflicts, mobility issues) are eliminated.

However, implementing decentralized logistics requires robust coordination. Pharmaceutical IT

systems must integrate RTSM with supply chain partners (depots, couriers, local

pharmacies) and often with patient-facing apps for scheduling deliveries. The RTSM acts as the

command center ensuring that when, for instance, a patient records in their eDiary that they

opened their last medication kit, a resupply shipment is triggered automatically. Such just-in-

time resupply algorithms ensure continuity of treatment while minimizing waste. Overall, DTP

and decentralized approaches – backed by capable RTSM platforms – are making trials more

accessible, keeping patients enrolled, and even expanding trials to populations who could never

participate before (e.g. those far from research hospitals). As one open-access study noted,

DCTs “have the potential to improve accessibility, diversity, and retention… by moving trial

activities to participantsʼ homes” (Opportunities and Challenges for Decentralized Clinical Trials:

European Regulatorsʼ Perspective - PMC). The next-generation RTSM systems are designed
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precisely to facilitate this paradigm, marrying complex supply chain logistics with a patient-

centric ethos.

Real-Time Supply Tracking and EDC/ePRO Integration

One of the core strengths of modern RTSM systems is real-time tracking of trial supplies and

patients. In a patient-centric model, where drugs may be scattered across numerous locations

(sites, depots, patient homes), having up-to-the-minute visibility is crucial. RTSM platforms

today provide real-time inventory monitoring and status updates on every dose – from

manufacturing lot, to depot, to the patient, and back (if returns are collected) (RTSM and IRT in

Clinical Trials: Essential Guide-Signant). This ensures there are no surprises such as a site

running out of drug or a shipment getting lost without notice. Advanced RTSM software uses

automated resupply triggers to send more product when inventory dips below protocol-

defined thresholds, thus preventing shortages or overstocking (RTSM and IRT in Clinical Trials:

Essential Guide-Signant). Real-time supply data, combined with predictive analytics, helps study

teams optimize the supply chain to avoid both stock-outs and wastage (Best Practices for

Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-IntuitionLabs)

(Best Practices for Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical

Trials-IntuitionLabs). For instance, if enrollment at a site suddenly spikes, the system can flag a

need for extra drug shipments to that region immediately, rather than waiting for a manual

request. Conversely, if a site has an oversupply, the system can recommend reallocating or

halting further shipments. This level of responsiveness keeps trials running smoothly and

patients dosed on schedule – a clear improvement in operational efficiency and patient safety.

Equally important is the integration of RTSM with other eClinical data systems such as

Electronic Data Capture (EDC) and ePRO platforms. Siloed systems and double data entry are

not only inefficient but risk inconsistencies that can affect patients (e.g. a patient withdraws but

the site forgets to cancel their drug shipments in a separate system). To avoid this, modern

RTSM solutions offer APIs and pre-built connectors so that data flows seamlessly. For example,

when a patient is randomized in the RTSM, that treatment assignment can be pushed

automatically to the EDC, and if a patient reports an adverse event in an ePRO app, an alert

could be sent to both the EDC and RTSM for appropriate action. One case study by Syneos

Health found that using a unified platform (Medidata Rave) for both EDC and RTSM “eliminated

setup delays associated with disparate custom systems”, streamlining trial startup ([PDF] The

Big Book of CRO Case Studies | Medidata). In practice, an integrated RTSM-EDC environment

reduces manual reconciliation and ensures consistency – the patient identifiers and statuses are

aligned across systems at all times.

Integration is also critical for patient safety and blinding. The RTSM typically uses coded

subject IDs and limited data to do its job (like treatment arm and kit numbers), while personal

health data resides in EDC. Ensuring that only the necessary data passes between systems

protects patient privacy and maintains the blind. Best practices recommend using subject codes
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(not names) for all RTSM data transfers and validating each interface for compliance (Best

Practices for Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-

IntuitionLabs). As one source advises, “when integrating systems, be mindful of patient

confidentiality… ensure data transfer doesnʼt inadvertently expose unblinded or personal

information” (Best Practices for Randomization and Trial Supply Management (RTSM) in Phase 3

Clinical Trials-IntuitionLabs). This means an RTSM might receive a signal that “Patient X is due

for visit 3” from the EDC, but without any personal identifiers or study outcomes attached. The

result is a tightly controlled data exchange that supports trial conduct without risking privacy

breaches or unblinding. By integrating with ePRO and wearable data sources, RTSM can even

use patient-generated data in real time – for instance, if a wireless pill bottle reports a dose was

taken, the system could schedule the next refill. Ultimately, data integration makes the entire

trial more responsive: sites and sponsors have a single source of truth for where each patient is

in the protocol and where each drug unit is in the field. This coherence reduces errors, as

evidenced by sponsors now expecting RTSM, EDC, CTMS, and other systems “to talk to each

other” in modern trials (Best Practices for Randomization and Trial Supply Management (RTSM)

in Phase 3 Clinical Trials-IntuitionLabs). For IT professionals, ensuring robust interfaces (with

appropriate safeguards) between RTSM and other software is now a standard requirement for a

successful trial setup.

Emerging Technologies Transforming RTSM

The field of RTSM is continuously advancing, with several emerging technologies poised to

further enhance patient centricity and efficiency in clinical trials. Key innovations include:

Advanced Analytics and AI/ML: Artificial intelligence is being applied to trial supply forecasting and

management. Machine learning models can analyze historical enrollment rates and patient

adherence data to predict supply needs with high accuracy (Latest Trends in Randomization and Trial

Supply Management …) (Best Practices for Randomization and Trial Supply Management …). This

helps sponsors proactively avoid shortages and reduce overproduction of investigational product.

AI-driven algorithms also enable adaptive randomization schemes that can dynamically adjust

treatment allocations based on incoming patient data (e.g. response-adaptive trials), potentially

improving patient outcomes. In addition, real-time analytics dashboards are now common in RTSM

systems, offering interactive visualizations of recruitment progress and drug usage that allow study

teams to make data-driven decisions on the fly (Latest Trends in Randomization and Trial Supply

Management (RTSM)). By detecting patterns or anomalies early (such as a site dispensing drug at an

unexpected rate), these tools can trigger interventions to keep the trial on course.
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Internet of Things (IoT) and Smart Packaging: IoT devices are being integrated into trial supply

management to bolster monitoring and adherence (Latest Trends in Randomization and Trial Supply

Management (RTSM)). For example, smart drug packaging with embedded sensors can automatically

log temperature and humidity exposure, ensuring that drugs delivered to patients remain within safe

conditions. Such data can feed into the RTSM, which will flag any medication that might have been

compromised in transit. Wearable devices given to patients (like smartwatches or continuous

monitors) can also interface with RTSM or related systems – for instance, a wearable might track

when a patient takes a dose (via a physiological marker or a smart pill bottle) and send a timestamp

to the RTSM, which could then schedule the next shipment just-in-time (Latest Trends in

Randomization and Trial Supply Management (RTSM)). These technologies improve adherence

tracking and give sponsors unprecedented visibility into how patients are interacting with the therapy

in real life.

Mobile and Ubiquitous Access: Building on the user-friendly platforms discussed earlier, there is a

push for mobile-first RTSM interfaces. Study staff and patients increasingly expect to perform trial

activities on tablets or phones. Vendors now offer mobile apps for site pharmacists to confirm drug

receipt by scanning a barcode, or for patients to receive dosage reminders and confirm intake.

Ensuring that the RTSM is accessible 24/7 via secure cloud and mobile channels means that site

coordinators can respond to issues immediately (e.g., approve an emergency unblinding code

through a phone app after hours). Cloud-based RTSM solutions facilitate this ubiquitous access and

simplify scaling up to global trials (Latest Trends in Randomization and Trial Supply Management

(RTSM)). The convenience of mobile access further streamlines workflows and keeps patients

engaged through constant connectivity.

Blockchain and Data Security: Although in early stages, blockchain technology is being explored to

enhance the security and auditability of clinical trial transactions. An immutable ledger can record

every randomization assignment and drug shipment, providing a tamper-proof trail (Latest Trends in

Randomization and Trial Supply Management (RTSM)). This could be particularly useful in verifying

chain-of-custody for DTP deliveries and ensuring data integrity across decentralized networks. For

patients, stronger security measures like blockchain can translate to greater trust in the trial process,

knowing that their data and the investigational products are handled with the highest integrity.

Additionally, rigorous encryption and identity management (in compliance with regulations like

HIPAA) are continually improving in RTSM platforms, which reassures participants that their personal

information is protected.

Decentralized IDs and eConsent Integration: To support patient-centric trials, RTSM systems are

beginning to integrate with digital identity solutions and eConsent workflows. A unified patient

identity that spans screening, consent, randomization, and follow-up can prevent duplicate

enrollments and protocol deviations. When a patient signs an electronic informed consent, that

status can flow into the RTSM to allow randomization. Integration of these systems means a

smoother experience – patients might use a single app to consent, complete baseline

questionnaires, and then immediately get randomized and scheduled for their first remote visit, all

orchestrated behind the scenes by interoperable systems. This end-to-end connectivity shortens

timelines and reduces manual hand-offs, benefiting both the trial staff and the patient.

In summary, emerging tech trends are aligning with the broader goal of making clinical trials

more adaptive, predictive, and patient-friendly. Modern RTSM is not a static tool but a

continually evolving platform at the intersection of clinical operations and digital innovation.
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Pharmaceutical IT leaders are adopting these technologies to future-proof their trials: by

integrating AI for smarter supply management, IoT for real-time monitoring, and mobile/cloud for

accessibility, they can enhance both efficiency and the patient experience. As one industry

analysis concluded, “the future of RTSM lies in adopting innovative technologies and patient-

centric approaches to address the increasing complexity of clinical trials” (Latest Trends in

Randomization and Trial Supply Management (RTSM)). We are already witnessing that future

take shape in cutting-edge studies around the world.

Case Studies: Patient-Centric RTSM in Action

Real-world examples illustrate how patient-centric RTSM approaches are delivering tangible

improvements in clinical trials. Below are a few case studies and industry examples that highlight

these benefits:

Virtual Oncology Trial with 96% Retention: A Phase 4 breast cancer study conducted in 2020 by a

top pharma sponsor (in collaboration with Science 37) went fully decentralized, using telemedicine,

home nursing visits, and ePRO tools (Decentralized Clinical Trials Embracing The FDAʼs 2024 Final

Guidance). The RTSM system coordinated patient randomization and direct shipments of the

investigational drug to participantsʼ homes. The outcome was striking: the trial achieved a 96%

patient retention rate, roughly a 30% improvement over traditional site-based oncology trials where

retention is ~70% (Decentralized Clinical Trials Embracing The FDAʼs 2024 Final Guidance).

Additionally, the startup timeline was faster and operational costs lower, since fewer sites were

involved (Decentralized Clinical Trials Embracing The FDAʼs 2024 Final Guidance). This case

demonstrated that, with robust RTSM support, decentralization can dramatically improve the patient

experience (patients could participate from home) without sacrificing data quality or trial speed – in

fact, those metrics improved.

Medableʼs Decentralized Programs: Digital trial platform provider Medable reported in 2022 that

across multiple studies, implementing decentralized trial elements led to a 30–40% improvement in

patient retention (Decentralized Clinical Trials Embracing The FDAʼs 2024 Final Guidance). Many of

these studies involved rare disease patients who are often geographically dispersed. By using a

patient-centric RTSM approach – including wearables for real-time monitoring and home delivery of

study medications – these trials kept far more patients engaged through completion than historically

seen. The higher retention was attributed to broader patient engagement and faster response to

issues; for instance, if a wearable signaled a health concern, the study team could intervene

remotely, building patient trust (Decentralized Clinical Trials Embracing The FDAʼs 2024 Final

Guidance). This example underscores that technology-enabled engagement (e.g. continuous

monitoring feeding into the RTSM and safety systems) can yield better outcomes for patients and

sponsors alike.
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Direct-to-Patient Supply at Scale: Signant Health, a major RTSM provider, enabled a large Phase 3

trial to implement direct-to-patient clinical supply distribution globally (Benefits Of Direct-To-

Patient Supply Management). According to a 2023 case summary, Signantʼs RTSM was configured to

ship drugs from depots directly to hundreds of patientsʼ homes across different countries. This

strategy “yielded advantages for all involved parties”: it alleviated burdens on patients (fewer site

visits to pick up meds) and on sites (less on-site inventory to manage), while ensuring

“comprehensive traceability” of every shipment (Benefits Of Direct-To-Patient Supply Management).

Workflow efficiency improved as well, since automated RTSM notifications replaced the manual

coordination that nurses or pharmacists would otherwise do. This case study shows that even in

large, international trials, patient-centric logistics can be successfully deployed with the right RTSM

infrastructure, and the benefits scale across stakeholders.

Integration Boosting Efficiency – Syneos Case: In a collaboration with Medidata, Syneos Health (a

CRO) leveraged a unified RTSM+EDC platform for their trials. They found that the pre-validated

integration between the RTSM and EDC eliminated many typical setup delays ([PDF] The Big Book of

CRO Case Studies | Medidata). For example, normally randomization codes would need to be

manually imported into an EDC or reconciled after each enrollment, but in this unified system the

data flowed instantly. The time saved in study startup (no custom integrations needed) and in

ongoing data cleaning contributed to the trials staying on schedule. While this is more of an

operational efficiency gain, it indirectly benefits patients by reducing the likelihood of errors (like

mis-randomizations or visit scheduling mishaps) that could impact them. It also allowed the study

team to spend more time on patient-facing activities rather than system maintenance.

Patient Feedback on Hybrid Trials: In surveys, trial participants have responded positively to

patient-centric measures. One survey of ~4,000 patients across North America, Europe, and Japan

found that a majority preferred a hybrid trial approach (mix of remote and on-site), and only 26%

insisted on fully on-site (Future Looks Bright For Decentralized Clinical Trials). Notably, nearly 75% of

patients were willing to use telemedicine and home health services, indicating comfort with a

decentralized model. Furthermore, “nearly 90% were only willing to travel less than an hour” for any

necessary in-person visits (Future Looks Bright For Decentralized Clinical Trials) – reinforcing that

minimizing travel is crucial. This aligns with the patient-centric RTSM goal of reducing site visits: by

accommodating these preferences through technology, sponsors can improve recruitment and

retention. The patient experience, as reported, is better when they have options and flexibility, which

the RTSM can provide (by scheduling certain visits as tele-visits, coordinating home nursing, etc. as

per patient preference).

Each of these examples showcases an aspect of patient-centric RTSM delivering value –

whether itʼs retention statistics, operational streamlining, or patient satisfaction. For IT

professionals, they highlight the importance of robust, flexible RTSM systems that can be

tailored to novel trial designs. The technology needs to handle complexities like home shipping

logistics, integrate with wearables, and exchange data in real time with other platforms. When it

does, the payoff is measurable in trial performance. As one industry expert summarized, “fully

decentralized and hybrid trials have proven to attract, retain, and serve patients more effectively

than traditional models while reducing costs”. The case studies so far strongly support that

assertion.
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Challenges and Regulatory Considerations

While patient-centric RTSM approaches bring many benefits, they also introduce new

challenges and regulatory considerations that pharma IT teams must navigate. A shift to

decentralized, tech-enabled trials comes with complexities in execution and oversight. Below we

discuss some key challenges and how they are being addressed:

Data Volume and Management: With wearables and remote monitoring feeding continuous data,

sponsors can quickly be overwhelmed. One unexpected hurdle noted in decentralized trials is that

wearables can generate “more data than is needed”, straining traditional EDC systems (CLINICAL

TRIALS - Need for Accessibility to Meet FDA Guidance for Decentralized Trials). Handling this

firehose of data requires filters and analytical tools to extract meaningful information without

overloading databases (CLINICAL TRIALS - Need for Accessibility to Meet FDA Guidance for

Decentralized Trials). IT teams should plan for scalable data infrastructure and possibly edge

processing (analyzing data on device or on gateway servers) to reduce transmission of redundant

data. Additionally, data quality monitoring becomes crucial – algorithms can help flag out-of-range

values so that investigational sites can focus on clinically relevant alerts.

Patient Privacy and Security: With patients participating from home using apps and devices,

ensuring privacy is paramount. Regulatory requirements like HIPAA in the U.S. and GDPR in Europe

demand that personal health data be protected. When integrating RTSM with ePRO or EHR systems,

itʼs vital to use only de-identified codes and secure, encrypted channels (Best Practices for

Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-IntuitionLabs).

Sponsors must ensure that no personally identifiable information (PII) is exposed through data

integrations. For example, an RTSM should reference a patient by a random ID, and only the EDC can

link that to the patientʼs name. All electronic systems must also be 21 CFR Part 11 compliant,

meaning they have audit trails, user authentication, and electronic signatures where needed (Best

Practices for Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-

IntuitionLabs). FDA inspectors will expect to see validation evidence that the RTSM and its

connected components preserve data integrity and confidentiality (Best Practices for Randomization

and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-IntuitionLabs) (Best Practices for

Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-IntuitionLabs). A best

practice is to involve Quality Assurance early – conduct vendor audits to verify compliance, and

document everything (from system validation to user training) for regulatory review (Best Practices

for Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-IntuitionLabs)

(Best Practices for Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-

IntuitionLabs).
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Maintaining Trial Blinding: Patient-centric trials might introduce new ways blinding could be

inadvertently broken. For instance, if drug is shipped directly to a patient, the packaging must not

reveal the treatment arm (no obvious labels or paperwork that indicates active vs placebo). RTSM

systems must be configured to support blinding even in home deliveries – often by only unblinded

distribution personnel seeing the drug assignment, while investigators and patients remain blinded

(Best Practices for Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-

IntuitionLabs) (Best Practices for Randomization and Trial Supply Management (RTSM) in Phase 3

Clinical Trials-IntuitionLabs). Additional safeguards like tamper-evident emergency unblinding

envelopes at sites are still recommended by FDA as backups (Best Practices for Randomization and

Trial Supply Management (RTSM) in Phase 3 Clinical Trials-IntuitionLabs). IT teams should ensure

role-based access control is strict: the RTSM should only display unblinded info to authorized users

(e.g., an unblinded pharmacist). Any integration with other systems should similarly mask treatment

data from blinded parties. Careful user acceptance testing is needed to verify that blinding is never

compromised by a system glitch (for example, make sure a patient mobile app doesnʼt accidentally

show a drug name). Maintaining the blind is both a scientific and regulatory necessity, so this

remains a top consideration.

Logistics and Supply Chain Complexities: Decentralized logistics can be challenging to coordinate.

Shipping drugs directly to patients in multiple states or countries means dealing with varying

regulations on drug distribution, import/export, and controlled substances. Sponsors must consider

state pharmacy laws, customs for international shipments, and how to handle returns or disposals of

unused medication from a patientʼs home. An RTSM can be configured to enforce these rules (e.g.,

not allowing a shipment to a region until certain approvals are in place). Furthermore, environmental

factors like cold chain requirements demand integration of temperature monitors and fast

replacement of any shipment that deviates. While RTSM automation greatly helps, human oversight

is still needed – supply chain managers should monitor dashboards for delays or failures in real time

(Best Practices for Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-

IntuitionLabs) (Best Practices for Randomization and Trial Supply Management (RTSM) in Phase 3

Clinical Trials-IntuitionLabs). Building redundancies (backup depots, extra buffer stock) is advisable

in case of unforeseen shipping disruptions. In essence, decentralized trials require marrying the

discipline of pharmaceutical supply chain management with the agility of home delivery services.

Regulatory agencies expect sponsors to maintain the same level of drug accountability as in site-

based trials, which means tracking every dose from packaging to either consumption or

return/destruction.
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Site and Investigator Adaptation: Not all investigators and site staff are immediately comfortable

with new technology and remote processes. Training is a challenge when introducing an advanced

RTSM platform, ePRO devices, telehealth procedures, etc. Itʼs critical to ensure all site personnel are

properly trained in using the RTSM and related tools; regulators may scrutinize training records to

ensure that user errors (which could affect patient safety) are minimized (Best Practices for

Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-IntuitionLabs) (Best

Practices for Randomization and Trial Supply Management (RTSM) in Phase 3 Clinical Trials-

IntuitionLabs). Additionally, investigators have ultimate responsibility for patient care, so

decentralized trials must still give them oversight. This can be addressed by providing investigators

real-time access to data dashboards and ensuring that there are clear lines of communication (for

example, a local doctor might conduct a home visit but report back to the principal investigator).

Regulatory guidance suggests a risk-based monitoring approach, combining remote monitoring with

targeted on-site checks to maintain data quality (Decentralized Clinical Trials Embracing The FDAʼs

2024 Final Guidance) (Decentralized Clinical Trials Embracing The FDAʼs 2024 Final Guidance). The

investigator-of-record must retain control despite the dispersion of trial activities; thus IT systems

should be configured to route critical alerts (like adverse events or missed doses) promptly to the

investigator for action. The FDA encourages sponsors to engage early with them when planning

complex decentralized elements to ensure oversight plans are acceptable (Decentralized Clinical

Trials Embracing The FDAʼs 2024 Final Guidance).

Patient Compliance and Technology Barriers: While many patients enjoy remote trial participation,

some may struggle with technology (especially older patients or those with limited internet access).

There is a risk of digital divide where certain populations could be left out if they cannot use the

required devices. Sponsors can mitigate this by providing support: e.g. offering trial-provided tablets

with data plans, training sessions for using ePRO apps, or even choosing low-tech options (like

phone calls) when needed. Concierge services – such as on-demand tech support for patients –

have grown nearly 90% in usage in DCT proposals (Future Looks Bright For Decentralized Clinical

Trials), reflecting the industryʼs recognition that patient support is crucial. From a regulatory

standpoint, any electronic patient-reported data must be as reliable as paper, so ensuring patients

know how to use the device and trust it is part of compliance. Itʼs wise to include usability testing in

the tech deployment and to obtain IRB approval for the patient-facing materials explaining these

tools. Keeping a human element (like a study nurse checking in regularly) can complement the tech

and keep patients from feeling isolated, thereby addressing engagement challenges that technology

alone cannot solve.

In summary, transitioning to a patient-centric, digitally-driven trial model comes with a

complexity trade-off. The convenience for patients and richness of real-time data are balanced

by new operational risks that must be managed. Regulatory agencies have generally been

supportive, issuing guidelines to clarify expectations (such as the FDA̓s guidance on

decentralized trials (Decentralized Clinical Trials Embracing The FDA̓s 2024 Final Guidance) and

the EU regulators highlighting the need for hybrid models to gather experience (Opportunities

and Challenges for Decentralized Clinical Trials: European Regulatorsʼ Perspective - PMC)). The

onus is on sponsors and their IT partners to implement these innovations in a compliant, well-

documented manner. Adhering to GCP and 21 CFR Part 11 regulations, validating systems,

training users, and maintaining robust audit trails are non-negotiable. Many of the best practices

for traditional trials still apply, but with additional layers for new technology. Risk mitigation

Patient-Centric RTSM: Enhancing Clinical Trial Experience Through Innovation

© 2025 IntuitionLabs.ai. All rights reserved. Page 14 of 17

https://intuitionlabs.ai/articles/best-practices-for-randomization-and-trial-supply-management-rtsm-in-phase-3-clinical-trials#:~:text=match%20at%20L586%20,investigators%2C%20pharmacists
https://intuitionlabs.ai/articles/best-practices-for-randomization-and-trial-supply-management-rtsm-in-phase-3-clinical-trials#:~:text=match%20at%20L586%20,investigators%2C%20pharmacists
https://intuitionlabs.ai/articles/best-practices-for-randomization-and-trial-supply-management-rtsm-in-phase-3-clinical-trials#:~:text=,investigators%2C%20pharmacists
https://intuitionlabs.ai/articles/best-practices-for-randomization-and-trial-supply-management-rtsm-in-phase-3-clinical-trials#:~:text=,investigators%2C%20pharmacists
https://intuitionlabs.ai/articles/best-practices-for-randomization-and-trial-supply-management-rtsm-in-phase-3-clinical-trials#:~:text=,investigators%2C%20pharmacists
https://www.clinicalleader.com/doc/decentralized-clinical-trials-embracing-the-fda-s-final-guidance-0001#:~:text=%2A%20Risk,centralized%20and%20remote%20monitoring%20strategies
https://www.clinicalleader.com/doc/decentralized-clinical-trials-embracing-the-fda-s-final-guidance-0001#:~:text=%2A%20Risk,centralized%20and%20remote%20monitoring%20strategies
https://www.clinicalleader.com/doc/decentralized-clinical-trials-embracing-the-fda-s-final-guidance-0001#:~:text=Draft%20Version%3A%20Mentioned%20monitoring%20but,the%20use%20of%20centralized%20tools
https://www.clinicalleader.com/doc/decentralized-clinical-trials-embracing-the-fda-s-final-guidance-0001#:~:text=,human%20trials
https://www.clinicalleader.com/doc/decentralized-clinical-trials-embracing-the-fda-s-final-guidance-0001#:~:text=,human%20trials
https://www.clinicalresearchnewsonline.com/news/2024/03/05/future-looks-bright-for-decentralized-clinical-trials#:~:text=A%20solid%20increase%20%28up%2088,of%20the%20burden%20on%20sites
https://www.clinicalresearchnewsonline.com/news/2024/03/05/future-looks-bright-for-decentralized-clinical-trials#:~:text=A%20solid%20increase%20%28up%2088,of%20the%20burden%20on%20sites
https://www.clinicalleader.com/doc/decentralized-clinical-trials-embracing-the-fda-s-final-guidance-0001#:~:text=,temperature%20control%20and%20accountability%20protocols
https://pmc.ncbi.nlm.nih.gov/articles/PMC9540149/#:~:text=regulators%20include%20a%20reduced%20participation,are%20proposed%20by%20the%20respondents
https://pmc.ncbi.nlm.nih.gov/articles/PMC9540149/#:~:text=regulators%20include%20a%20reduced%20participation,are%20proposed%20by%20the%20respondents
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=patient-centric-rtsm-enhancing-clinical-trial-experience-through-innovation.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=patient-centric-rtsm-enhancing-clinical-trial-experience-through-innovation.pdf


plans should be updated to cover digital risks (data outages, cybersecurity, device failures)

alongside traditional ones. By proactively addressing these challenges, sponsors can satisfy

regulators that patient-centric approaches are not only effective but also safe and reliable. In the

end, overcoming these challenges paves the way for a future where clinical trials are both

patient-friendly and scientifically rigorous.

Conclusion

The pharmaceutical industry is entering an era where clinical trials are designed around the

participantʼs life, not the other way around. Patient-centric RTSM approaches – encompassing

decentralized trial designs, user-friendly digital interfaces, direct-to-patient supply chains, and

tightly integrated data systems – are proving to enhance the trial experience for patients while

maintaining data integrity and operational excellence. For IT professionals in pharma, this

evolution presents an exciting opportunity to leverage technology in improving patient

engagement and trial efficiency. By adopting modern RTSM platforms that support features like

home drug delivery, real-time inventory tracking, and ePRO integration, companies can conduct

trials that are more accessible, inclusive, and adaptable. The results are evident in higher

recruitment and retention rates, more diverse patient participation, and faster, more cost-

effective studies (CLINICAL TRIALS - Need for Accessibility to Meet FDA Guidance for

Decentralized Trials) (Decentralized Clinical Trials Embracing The FDA̓s 2024 Final Guidance).

Importantly, these advancements do not come at the expense of quality – on the contrary, they

can enhance data accuracy (through direct electronic capture), ensure better protocol

adherence (through automated reminders and supply management), and reduce errors (through

integration and validation). Patients benefit from trials that fit into their daily lives, whether

through telehealth visits or medications arriving at their doorstep, leading to greater satisfaction

and willingness to participate (A look ahead decentralized clinical trials in 2023). Investigative

sites and sponsors benefit from streamlined workflows and the wealth of real-time data available

to make informed decisions.

As with any innovation, careful attention to regulatory requirements and risk management is

essential. The experiences of the past few years, accelerated by necessity during the pandemic,

have shown that patient-centric trials are not only feasible but often superior in outcomes. The

FDA and other regulators are actively encouraging these models, seeing them as a path to “more

agile and efficient” research (CLINICAL TRIALS - Need for Accessibility to Meet FDA Guidance

for Decentralized Trials) and improved diversity in trial populations. Going forward, we can

expect that decentralized and hybrid trials will become a standard part of the clinical

development toolkit, supported by robust RTSM systems as the backbone. Pharmaceutical IT

teams will play a pivotal role in operationalizing these patient-centric approaches – ensuring

systems are interoperable, secure, and scalable to meet the demands of complex global trials. In

conclusion, putting the patient at the center of RTSM and trial design is a win–win: it improves

the participant experience and engagement, which in turn drives the success of the trial. With
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thoughtful implementation, patient-centric RTSM is transforming clinical trials into a more

humane, efficient, and innovative endeavor, ultimately accelerating the delivery of new therapies

to the patients who need them.
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