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Executive summary

Deliverable D2.2 presents the implementation, piloting, and assessment of nine SME-led
digital health solutions deployed across five European regions within Work Package 2 (WP2)
of the HealthChain I3 project (GA 101094676). WP2 operationalized the challenge-solution
model by translating regionally identified healthcare needs into validated digital solutions
deployed in real clinical environments.

The solutions addressed strategic healthcare priorities, including chronic disease
Mmanagement, remote monitoring, patient empowerment, structured clinical data generation,
Al-driven decision support, fall prevention, and interprofessional collaboration. Together, they
demonstrate how targeted digital innovation can deliver measurable clinical and
organisational value across regions with varying levels of digital maturity.

Scope and Methodological Approach

A structured and iterative implementation methodology was applied across all regions.
Following the definition of Implementation Action Plans (IAPs), each region conducted clinical
kick-off meetings to align unmet clinical needs with technological capabilities and identify
clinical champions. Implementation progressed through preparatory regulatory and data
governance work (ethics approvals and data protection agreements), co-designed solution
development, pilot deployment, and structured assessment of results against predefined KPIs
and expected benefits.

Continuous progress monitoring and ten interregional knowledge-sharing sessions ensured
alignment, cross-regional learning, and iterative refinement. This collaborative model
strengthened both technological validation and organisational readiness for adoption.

Regional Implementation Overview

Nine solutions were implemented across five regions:

= Murcia (Spain - Transition Region): ESFERA platform for chronic disease
management (epilepsy and oncology), enabling patient empowerment, structured
symptom tracking, and improved clinician—patient communication (achieving TRL 8).

= Centro Portugal (Less Developed Region): Three digital health solutions were
successfully validated, demonstrating advanced technological maturity and real-world
applicability: an ophthalmology PROMs/PREMs data collection platform reaching TRL
9, an NLP-based system for structuring ophthalmology clinical data reaching TRL 8,
and a cardiology Al predictive survival model for TAVI patients reaching TRL 8.

= Primorsko-Goranska (Croatia — LDR): Two digital solutions were validated to address
patient safety and chronic disease management: the SAFE thermal-sensor fall
prevention system, achieving TRL 8/9, and the VERSO remote monitoring solution for
heart failure patients, reaching TRL 7.

= West Slovenia (MDR): Digitally enabled seamless care pathway and patient
empowerment platform for hip replacement rehabilitation (TRL 8).

= East Netherlands (MDR):

- Philips Virtual Acute Care integration platform (TRL 7)
- BeterDichtbij Collega digital collaboration tool (TRL 9)

While implementation timelines required extensions in several regions due to cybersecurity
incidents, complex data extraction, integration challenges, and recruitment barriers, all pilots
achieved real-world deployment and clinical validation.
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Key Results and Impact

Across regions, WP2 delivered measurable clinical, operational, and system-level impact. The
pilots demonstrated that targeted digital solutions could generate tangible value even in
complex and heterogeneous healthcare environments.

Key outcomes included:

= Improved clinical decision-making through structured PROMs, CROs, and predictive
analytics (Portugal, Murcia, Croatia, Slovenia).

= Reduction of hospital readmissions and mortality in remote monitoring pilots (Croatia).

= 100% reduction in falls in monitored beds during the SAFE pilot period (Croatia).

= Significant reduction in hospital length of stay (from 7 to 2 days) in the Slovenian
rehabilitation pathway.

=  Enhanced interprofessional communication and regional collaboration (East
Netherlands).

= Strengthened institutional readiness for digital transformation, even in regions facing
lower digital maturity (Murcia).

Technology Readiness Levels progressed from TRL 6 at project start to TRL 7-9 at completion,
confirming validation in operational healthcare environments. Several solutions reached
commercial readiness or continued deployment beyond the pilot phase.

Adoption and Sustainability

Beyond pilot validation, WP2 generated structural sustainability outcomes:

Commercial adoption and scaling intentions (West Slovenia).

Continued institutional collaboration and expansion plans (Centro Portugal).
Extension of regional collaboration models (East Netherlands).

Integration of lessons learned into new procurement strategies (Murcia).

Increased digital health maturity and innovation readiness in less developed regions
(Croatia).

Even where immediate full-scale adoption was not achieved, the pilots significantly reduced
innovation risk, strengthened institutional capabilities, and informed future strategic
investment decisions.

Cross-Regional Lessons Learned

Implementation across diverse healthcare systems generated transferable lessons in four key
domains:

= Technology and Security: Continuous cybersecurity testing, realistic validation
processes, and usability optimisation are critical for adoption.

= Data and Integration: Early IT involvement, proactive data access planning, and
structured data preparation are essential for Al-driven solutions.

= Organisational Governance: Strong clinical leadership, stakeholder alignment, and
flexible project management enable progress despite institutional complexity.

= User Engagement: Co-creation, in-person training, and continuous support are
decisive for patient and clinician adoption, particularly among elderly populations.

Conclusion

D2.2 demonstrates that the HealthChain challenge-solution methodology delivers
measurable clinical, operational, and organisational value while remaining scalable and
adaptable across regions with different levels of digital maturity. The approach enabled real-

9
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world validation of digital health solutions, accelerated institutional readiness for adoption,
and strengthened regional innovation ecosystems.
Beyond individual pilots, WP2 reduced technology adoption risk, informed procurement and

scaling decisions, and established a replicable pathway for sustainable digital health
implementation and long-term impact across European healthcare systems.
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1. A Prelude and Overview

Work Package 2 (WP2) of the HealthChain project focused on implementing, piloting, and
assessing nine SME-led digital health solutions developed in response to concrete, regionally
defined unmet needs.

+  internationalization

[pmups & i eansex ]

Figure 1. HealthChain Approach 1

This document provides a detailed overview of the methodology for implementing and
assessing solutions within the challenge-solution process. It serves as a structured guide,
outlining the steps undertaken to adapt, integrate, and evaluate existing solutions to address
specific healthcare challenges in the different regions at different levels of development,
according to the EU cohesion policy:

Murcia, Spain: Transition region (TR)

Centro, Portugal: Less developed (LDR)
Primorsko-Goranska: LDR

East Netherlands: More developed region (MDR)
Western Slovenia: MDR

Throughout the chapters, the progress achieved during implementation is explored, regional
advancements are assessed, and the challenges faced, issues encountered, and insights
gained are reflected upon. Additionally, future plans are outlined to further optimize and
expand these solutions, building on successes and lessons learned to enhance healthcare
systemes.

1.1. Pilots Overview

The table below provides an overview of the 9 piloted solutions, including a brief description
and the organisations involved.

Table 1. Overview of the implemented solutions and involved parties.

Regions Description i Healthcare
Organisations
Involved
Murcia, ESFERA Empowering patients and#3 Evidenze #2 Servicio Murciano de
Spain caregivers to self-manage(PLS) Salud (SMS)
chronic  conditions like#4 AicrumIT
epilepsy.
Centro, Ophthalmology For quickly accessible and#7 PROMPTLY #6 ULS Coimbra -
Portugal PROMs/PREMs  structured data in one place. Ophthalmology clinical

data collection Structured language for

n
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Ophthalmology Cclinical records in both service; Cardiology
NLP-based medical fields. clinical service
system

Cardiology Allt offers the monitoring of
predictive model patients before, during and
after medical interventions

while optimizing and
supporting hospital
practices.
Primorsko - Remote Addressing preventable#16 Verso #14 Clinical Hospital
Goranska monitoring medical events andAltima Group  Center Rijeka (Clinic for
systems for heartaccidents. cardiovascular diseases
failure patients - Department  for
post cardiomyopathies,
hospitalization valvular heart diseases
Systems for #15 Rinigard and heart failure)
preventing falls d.o.o.
for patients in
hospital bed
Slovenia Solution Facilitating patient recovery.#11 Gospodar  #10 KSRD
West 1Digitally Reducing hospital stays fromzdravja d.o.o.

enabled seamless7 to 2 days and empowering
care and patients’patients throughout the
empowerment process.

for remotely

managed home

rehabilitation of

hip replacement

patients
East Virtual AcuteA cloud-based telehealth#19 Philips #18 Rijnstate
Netherlands Care solution designed to
enhance clinician workflows
in acute care settings. VAC
integrates, collects, and
prioritizes clinical
information to support
telemonitoring,
coordination, and decision-
making for patients.
BeterDichtbij An online communication#22 #18 Rijnstate + Primary
Collega platform  that simplifiesBeterDichtbij Care

interaction between
healthcare professionals. It
facilitates messaging and
video calls between users,
groups, or departments, and

the use of
attachments/message
templates and other
features.
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1.2. Link with other tasks and WPs

This deliverable is closely connected with the project’s scale-up (T2.3), business support (T5.1),
and exploitation planning (T5.3) activities, as it documents the implementation and piloting
progress of the Challenge Solutions across the regions. The regional status, involved
stakeholders, and overall implementation schedules described in this document provided
essential inputs for downstream tasks related to market validation, commercial readiness,
and sustainability planning. The results of those activities are reported in separate
deliverables: D2.4 Scale-up plans (sensitive information, not available publicly), D5.1 Report on
business support planning (public), and D5.4 Business and investment plan (public).

13
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2. Methodology for the solutions
implementation and results assessment

This document outlines a systematic methodology for implementing and evaluating
healthcare solutions, emphasizing an iterative and collaborative approach. Starting with
regional kick-off meetings, the methodology guides through preparatory work, concurrent
solution design and development, deployment, and testing. The post-implementation phase
involves a detailed assessment against predefined goals, utilizing a dedicated template for key
performance indicators (KPIs) and benefits. In parallel, the process includes interregional
knowledge-sharing sessions that promote collaborative learning and the customization of
solutions to regional needs. This methodology serves as a concise guide to effectively
integrating technology into healthcare, ensuring a streamlined and adaptable process.

The approach to implementing solutions and evaluating results involves several key common
steps. The subsequent chapter will detail the progress of the implemented solution and assess
the results in alignment with the methodology outlined in this chapter.

. . Solution Results
> Kick-off Meetlng>> Implementation >> Assessment >

Figure 2. Main steps of the methodology for the solutions implementation and results assessment.

Solution Implementation

e Preparatory Work

e Solution Development

e Pilot Deployment & Testing

=== Periodic Progress Monitoring

Figure 3. Key steps for solution implementation.

2.1. Regional kick-off meeting with clinical teams

After signing the Implementation Action Plan (IAP) in Task 2.1, solution implementation began
with regional kick-off meetings. These sessions served as a platform to introduce and align the
unmet needs proposed by the healthcare organization (HO) with the solutions proposed by

14
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the IT companies. The primary objective was to identify clinical champions from each HO who
could actively contribute to the project.

Through an iterative, collaborative process with the clinical teams, the regions began
preparing for the solution's implementation. This approach ensures that the implementation
process is informed by the collective insights and expertise of both the technological and
clinical perspectives.

2.2. Solution implementation

2.2.1. Preparatory work

Before delving into solution design, a crucial phase involves preparatory work. This includes
drafting documents for ethics committee approval and establishing data protection
agreements. These foundational steps pave the way for subsequent development.

2.2.2. Solution design

Utilizing an iterative co-collaboration methodology with clinical teams, the solution design
phase seeks to align technological solutions with the specific needs identified by each HO.
Regular feedback loops ensure a tailored approach to meet the unique requirements of each
region. Importantly, these implementation phases, such as preparatory work and solution
design, can be executed in parallel to optimize time use and ensure an efficient project
progression.

2.2.3. Solution development

Building on the design phase, iterative development follows. Continuous collaboration with
clinical teams ensures that the evolving solution remains aligned with the dynamic nature of
healthcare needs. Adjustments are made based on real-time feedback to enhance efficacy.

2.2.4. Pilot deployment & testing

The implementation process progresses with the deployment of demo environments and the
pilot phase. This phase involves collecting valuable feedback from clinical teams to fine-tune
the solution. Final demonstration sessions and comprehensive training workshops prepare
clinical teams for the solution's live implementation and the start of the pilot.

2.2.5. Periodic progress monitoring

To safeguard against potential delays and risks, periodic progress meetings were scheduled
from the start of solution implementation through the end of the pilot. Acommon PowerPoint
template was established for all regions to ensure consistency in reporting. These meetings
served as checkpoints to track the advancement of the implementation, allowing for early
identification of risks or delays and prompt intervention. The meetings were attended by the
HOs, IT companies, and ecosystem supporters of each region. Initially, the meetings were held
biweekly, but as the pilots started, the frequency shifted to monthly.

15
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2.3. Results assessment
Post-implementation, HO undertakes a comprehensive assessment. A dedicated template
helps compare achieved results with the predefined goals in the IAP. This involves

meticulously examining KPIs and benefits to ensure alignment with the initially established
expectations.

2.4. Interregional knowledge-sharing sessions

10 knowledge-sharing sessions were held to foster collaboration and knowledge exchange.

The Approach #1 knowledge-sharing sessions

TOPIC: LED BY:
Enhancing healthcare interactions and patient data MURCIA
management -
. Patient health data ownership and mHealth management WEST SL b
Interregional P 9
Knowledge- )
. . U i
Sharing Sessions ser adoption WESTSL (@
PROMs: Importance to implementation CENTRO .
H . . . q A
ealthcare data integration design, how to get data flowing EAST NL
+ Business (model) innovation wr
10T & Al in Healthcare PRIMORSKO E
Medical Experience in Digital Era - KBC Rijeka PRIMORSKO -5-
Digital Health Transformation - Rijnstate Hospital EAST NL
Digital Transformation - ULS Coimbra CENTRO

WP2 Pilot Results Assessment
LR | —

Figure 4. Knowledge-sharing sessions

These sessions focused on identifying common areas across regions and exploring synergies.
The specific regional common areas identified were:

Interaction between patients and healthcare professionals (HCPs)
Patient data management

Remote patient monitoring

Patient's self-management and empowerment

User adoption

Improve efficiency of hospital care and patient satisfaction
Questionnaires

Al and |oT in healthcare

Medical devices

Digital transformation in hospital practice

Difficulties and achievements in implementing technology in health

In the Appendix, the methodology employed to identify common areas across regions is
described. This procedure involved describing the solutions implemented in each region and
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then selecting the areas common to them. This facilitated knowledge-sharing sessions, with
around 19 people participating in each.

Showecasing different perspectives in the knowledge-sharing sessions proved to be valuable
for all partners involved. While companies were able to demonstrate their technical efforts and
strengths and weaknesses, HOs shared the difficulties they faced before the digital
transformation and the achievements they achieved after the pilot's deployment. This also
enabled comparisons between regions, as LDRs sometimes face different problems than
MDRs.

Knowledge-sharing sessions were tailored to regional interests and needs and facilitated by a
guestionnaire circulated among partners.

Coaching Sessions

WP2 Implementation snd Assessment

T Sorm well sere 29 3 %0f 1o you %0 oty
Bopics that you'd e 10 ledem mone sbout, o
Phare. harn expemences on cr ewen poten
Sty et & o o) wensecn

Figure 5. Questionnaire used to schedule the knowledge-sharing sessions.

The results of the questionnaire form were used to schedule the knowledge sharing sessions,
according to the partner’s interests and availability.

17
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A series of knowledge-sharing sessions was held across all involved regions between
November 2023 and December 2025 to foster collaboration and exchange practical insights
on digital health adoption. The sessions focused on patient data management, patient-HCP
interaction, questionnaires, remote patient monitoring, patient self-management, and user
adoption, later expanding to Al and |oT in healthcare, data integration, digital transformation,
and business models. Several sessions addressed the healthcare organisation perspective on
chronic care, telemedicine, and implementation challenges, concluding with a cross-regional
assessment of pilot results to consolidate shared learning.

All conducted knowledge-sharing sessions are described in the table below, and more details
can be found in the annex.

Table 2. Knowledge-sharing sessions.

Murcia 29th November 2023 Patient data management
Interaction between patients and HCPs
Centro, Portugal 12th December 2023 Questionnaires

Remote patient monitoring
Patient’s self-management

Slovenia West 12th March 2024 Patient ownership
Patient health data management
Slovenia West 23rd October 2024 User adoption
East Netherlands 25th February 2025 Healthcare data integration design, how to get data
flowing
Business model innovation in Dutch healthcare
Primorsko- 3rd April of 2025 Al and |oT in Healthcare
Goranska
Primorsko- 15th May 2025 HO perspective on chronic conditions management,
Goranska remote patient monitoring, telemedicine and

teleconsultations

East Netherlands 11th June 2025 HO perspective on implementing digital health
technology in hospital practice — its challenges /
success factors

Centro, Portugal 16th October 2025 HO perspective on Digital Transformation

All 5th December 2025 WP2 Pilot Results Assessment
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3. Regional Progress Overview

This section describes the solution implementation, detailing the progress made in each
region, the main results achieved, any delays encountered and their reasons, and new
timelines in case of pilot extension. It also provides an overview of the risks associated with the
project.

As outlined in the preceding chapter, the solution implementation and results assessment
process has been meticulously structured into three key steps: the regional kick-off meeting,
the implementation phase, and the subsequent assessment. Each step plays a pivotal role in
steering progress toward the project's overarching objectives, ensuring both efficacy and
alignment with the intended outcomes.

In the following sections, the regional progress achieved under these methodology steps is
examined, providing insights into how the project has unfolded across regions, the challenges
encountered, and the measures implemented to address them.

The Regional Progress Overview chapter will assess the progress made in each region
involved in the HC project. It will cover several key areas, beginning with an Introduction to
the Proposed Solutions, where each region’s healthcare challenges will be outlined.

Next, the chapter will describe the Regional Kick-off Process, detailing how HOs identified
their unmet needs and gathered clinical requirements. This process ensured that the solutions
were grounded in the specific needs of each region’s healthcare system.

The chapter will then discuss the Implementation of the Solutions, focusing on the progress
made in developing and deploying them. It will include an overview of the implementation
methodology, a Gantt chart with timelines, and any risks encountered along with corrective
actions taken.

In the Assessments section, the chapter will evaluate whether the clinical requirements were
met, the expected benefits were realized, and the KPIs were achieved. It will also address any
challenges faced during implementation and their impact.

Finally, the chapter will conclude with Lessons Learned and Future Plans, providing insights
into what worked, what could be improved, and the future steps for scaling and developing
the solutions across regions. This section will highlight how lessons from the project will inform
future healthcare initiatives.

3.1. Murcia Region Progress Overview

3.1.1. Introduction

The team participating in the ESFERA pilot consists of:

= HEALTHCARE ORGANISATION: The Regional Health Service of Murcia (Servicio
Murciano de Salud-SMS) provides healthcare to 1.47 million inhabitants (about 3.09% of
the whole Spanish population). It integrates 11 hospitals, with 3,651 beds and more than
400 primary care centers.

=  ECOSYSTEM SUPPORTER: Ticbiomed is a non-profit association that focuses on driving
innovation in digital health across Europe. Its mission is to transform healthcare needs
into business opportunities by providing visibility and access to resources for
healthcare organisations and innovative companies.

= COMPANY: Aicrumit (Murcia) is a software development IT company specializing in
developing innovative functionalities.
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= COMPANY: EVIDENZE (Catalonia) is a digital health IT company expert in digital
medical education.

Servicio Murciano de Salud faced thechallenge of personalizing medical care for chronic
conditions, with a focus on epilepsy and oncology.

To address this, SMS collaborated with IT companies Evidenze (EVZ) and Aicrumit (AIC) to co-
create ESFERA, a comprehensive digital platform that facilitates bidirectional communication
between patients and healthcare professionals. ESFERA aims to stimulate prevention, deliver
personalized care, and empower patients and caregivers to take an active role in managing
their conditions. The objectives to be achieved were the following:

Table 3. MURCIA objectives

To personalize medical ESFERA, a holistic digital platform, 1. Enhanced Patient Engagement

care for chronicWhere patien.ts and . healthcare). Improved Communication

conditions, with a focus29€Nts share information throughz |htegrated Healthcare Services
. bidirectional communication, .

on epilepsy and 4. Promote Health Education

ncol for | conceived to stimulate prevention, o .
oncology for peop epersonalize care delivery angd5- Enhance monitoring and reporting

dealing with chronic

¢ empower patients and caregivers to 6. Ensure Accessibility
diseases.

self-manage their condition. 7. Evaluate Effectiveness

The significance of ESFERA lies in its transformative impact on healthcare delivery. ESFERA
represents a notable advancement in managing chronic conditions by providing a unified
platform that integrates essential functionalities such as real-time symptom tracking,
medication management, and remote consultations. This holistic approach not only enhances
patient engagement and empowerment but also fosters seamless communication and
collaboration between patients and healthcare professionals.

By validating ESFERA through close collaboration with healthcare experts, the platform
ensures compliance with stringent standards of clinical efficacy and usability. Ultimately,
ESFERA seeks to enhance patient outcomes, optimize healthcare efficiency, and establish a
new benchmark for personalized and effective chronic disease management in healthcare
settings.

ESFERA builds upon CIRCULO, a former solution developed by SMS, EVZ, and AIC (TRL =6).

3.1.2. Regional kick-off

In February 2023, the first kick-off meeting was held with the four partners from the Murcia
Region (TBM, EVZ, AIC, and SMS) to discuss improving the existing CIRCULO solution. After
gathering feedback, new functionalities were agreed upon, and SMS proposed three use cases:
epilepsy, inflammatory bowel disease (IBD), and the Activa programme - an SMS chronic care
initiative focused on the follow-up and monitoring of patients with chronic conditions. In
September 2023, SMS initiated online meetings with healthcare professionals from these areas
to identify unmet needs. The feedback revealed that epilepsy and IBD required tailored
calendars, PROMs and PREMSs, and online consultations, while the Activa program needed a
dynamic dashboard. All three areas needed an educational platform to enhance patient
engagement. Based on these insights, three pilots were designed to test ESFERA's
functionalities for these conditions.
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Figure 6. Murcia Kick-off meeting.

3.1.3. Implementation

3131 Implementation Calendar

Table 4. ESFERA milestones and progress.

Deliverable / Activity Description Completed
Milestone Date

Detailed list of all the functionalities and
requirements to be implemented in May 2023
ESFERA

Mock-ups of all ESFERA new
functionalities

ESFERA solution deployed in PRE-
PRODUCTION environment to be ready to May 2025
be validated by SMS

Testing documentation of the ESFERA
features.

ESFERA priorisation of the
functionalities

ESFERA graphic design December 2023

Product deployed in testing
environment

Testing plans June 2025
Approval and validation of all the features

Solution approval of ESFERA for the pilots, ready to be July 2025
deployed to PRODUCTION environment

Solution deployed in production Deploy of the platform in production

N environment and test it with a limited July 2025

environment
user base

Users' feedback Collect feedback from the pilot users December 2025
Solution deployed in production Make necessary improvements or February 2026
environment with adjustments adjustments based on the pilot's findings 4
Solution deployed in production Implement the platform for the entire January 2026
environment with adjustments target population in the Murcia Region Y
Training §ess.|ons or support Provide training and support for users July 2025
communication

Continue monitoring KPIs and gathering
feedback

Preparatory work and solution design

Users' feedback January 2026
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Essential preparatory tasks were completed, including securing ethics committee approval
and establishing data protection agreements.

The use cases for inflammatory bowel disease (IBD) and the Activa Program were reclassified
as oncology use cases due to SMS's reprioritization of focus areas. This decision was made after
careful consideration of the project's goals and available resources, ensuring that the
remaining use cases better align with the project's overall objectives and timeline.

Solution Design and Development

During the solution design phase, iterative collaboration with clinical teams was used to tailor
solutions to HOs' needs, with regular feedback loops implemented. Preparatory work and
solution design were carried out in parallel, optimizing time and ensuring efficient project
progress.

Following the design phase, iterative development was initiated. Ongoing collaboration with
clinical teams ensured that the evolving solution remained aligned with the dynamic
healthcare needs. Adjustments were made based on real-time feedback to improve
effectiveness.

As described in the deviations section, delays in the project timeline occurred due to
unforeseen challenges that emerged during the development phase. These issues have
affected the ability to conduct the planned pilot phase with patients as originally scheduled.
Despite efforts to mitigate these obstacles, the complexities of the development process
required additional time to ensure the solution's robustness and effectiveness. The specific
challenges encountered and the steps taken to address them to advance the project
successfully are outlined in the 'challenges and issues' section.

Finally, the solution was successfully developed and finalized, enabling users to start using it
during the pilot phase. Below are several screenshots showcasing the final version of the
solution.Pilot Deployment & Testing

The first pilot phase ran from July 2025 to December 2025, during which the solution was
deployed to a limited user base and feedback was collected from clinical teams. In December
2025, feedback was consolidated and analysed. Between December 2025 and February 2026,
improvements and adjustments were implemented. The refined solution was then redeployed
in production in February 2026, ahead of the broader rollout.

The solution was finally implemented in two specific use cases: epilepsy and oncology. To
support user onboarding and facilitate adaptation to the platform, comprehensive training
materials were prepared. These included user manuals tailored to each profile, video tutorials,
and quick reference guides. All materials are available within the library section of the ESFERA
platform.

Progress monitoring

Throughout the implementation process of the WP2 phase, periodic progress meetings were
conducted to monitor the project's advancement effectively, namely weekly follow-up
meetings focused on development status and coordination, joint meetings with the IT
companies and SMS to review progress and address issues, and bi-weekly progress meetings
with all partners track project updates and KPIs. These meetings ensured early identification
of risks or delays, the definition of mitigation strategies, and prompt intervention when
needed.

3132 Deviations and corrective measures

Table 5. Deviations occurred during the solution implementation and corrective measures.
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Deviation Corrective Measures

The partners discussed optimizing the validation of requirements
documents and graphic design. Several procedures were agreed upon

Delays in key activities to streamline and improve the effectiveness of the validation process.

Delays in the implementation

Delays in piloting

Additionally, the Gantt diagram of the project was updated, and an
addendum to the Implementation Action Plan was signed.

Due to the cybersecurity problem, delays have occurred, and the
development of functionalities has also been impacted. However, by
optimizing the requirements validation process, development has
been finished.

Review project timeline, monitor progress closely and maintain
transparent communication.

3.1.4. Pilot Results Assessment

3.1.4.1 Pilot Results and KPIs

Figure 8. Calendar view in the Esfera solution for the patient profile.
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Figure 9. Library view in the Esfera solution for the patient profile.
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Users from the Servicio Murciano de Salud were involved. A variety of profiles participated in
the process, including administrators, healthcare professionals, patients, relatives, external
professionals, and caregivers.

In total, 32 users participated in the pilot:

= Epilepsy: 14 users (1 administrator, 1 case manager, 1 healthcare professional, 6 patients,
and 5 relatives)

= Oncology: 18 users (1 administrator, 1 case manager, 3 healthcare professionals, and 13
patients)

ESFERA pilot users
20
18
16
14
12

10

13

2
0 (1|

Patients Healthcare Relatives Administrator Case manager
Professionals

M Oncology Epilepsy

Figure 9. ESFERA pilot users

Although the delay in launching the pilot made it difficult to recruit the expected number of
patients, the team ultimately secured a significant number of users for both use cases. Despite
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the efforts, achieving active, consistent user interaction proved to be a significant challenge
throughout the pilot. While the platform operated correctly and no major technical incidents
were reported, engagement did not meet expectations. To address this, close follow-up was
maintained with the healthcare professionals responsible for the participating patients to
encourage use and improve adherence. However, even with this proactive approach, the
desired interaction with the platform was not achieved.

Moreover, to provide adequate support to the participants, a dedicated email address was set
up so they could report questions, concerns, and technical issues.

As a key improvement opportunity, we believe that organizing in-person training sessions for
patients at different stages of the pilot (initial, mid-point, and final) would have been highly
beneficial. These sessions could have reinforced motivation, clarified doubts, and fostered a
stronger sense of commitment to the ESFERA platform, ultimately improving user experience
and adherence.

Below is the table of expected benefits met:
Table 8. Expected benefits met.

Were the
benefits
met?
(yes/no)

Comments

Expected benefits

Esfera provides participants in patient
health circles with communication tools
that were not previously available. These

Yes tools are centralized on a single platform
that facilitates their management and
offers a secure environment accessible
only to authorized individuals.

Improvement  in communication
between patients and healthcare
professionals, while ensuring full
compliance with patient privacy,
thanks to the new tools included in the

platform.

Esfera allows patients and healthcare

Expanded access to relevant clinical professionals to access information

information  through the digital related to the patient's progress and
platform. Patients and healthcare Yes follow-up, such as forms, resources, library,
professionals have access to previously and chat (not tested in pilot programs). It
unavailable data, such as symptom also includes information and a calendar
tracking, treatment, available to record the patient's daily experiences in
resources, clinical forms, etc. terms of symptoms, treatments, and other
relevant data
Fillnlcal deC|S|on—mak|.ng has been Esfera provides the clinician (doctor) with
'mpro"e‘?" clofigwilih  ehhenget advance information reported by the
gllagnos_tlc accuracy,  thanks " e Yes patient, which facilitates decision-making
!mmedla.te access tq critical and enables a better approach.
information provided directly by
patients.
The involvement of family members ESFERA allows .fam|ly members. an,d
and caregivers in patient care has been caregivers t.o be included in the patient's
improved thanks to the platform, as ;lrcle, engbllng them to access all relevant
Yes information such as the calendar, forms,

coordination
healthcare

well as  improved
between them and
professionals.
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Resource sharing between patients,

healthcare professionals, caregivers Esfera enables the exchange of resources
and relatives is possible through v related to patients' conditions and
ESFERA (e.g, educational materials, '° treatments through tools such as Shared
care guidelines, support tools). Resources and Library.

The average user score in the satisfaction
survey was 5.8 out of 10, so the objective
was not achieved. It is important to
mention that the number of users who
responded to the survey was very low.

During the course of the project, the benefits have been reassessed since the initially defined
benefits were no longer aligned with the actual evolution of work. The benefits initially defined
at the proposal stage were based on preliminary assumptions and expectations. However, as
the project progressed, it became clear that some of these anticipated benefits were no longer
relevant or feasible in the current context.

Tool satisfaction survey segmented by
user roles (patient, healthcare
professional, manager, caregiver).
Objective: 8/10 in each user group (role).

This revision was undertaken by all partners to maintain accuracy and coherence between the
project’s objectives, activities, and expected impact. The updated benefits now reflect the real
added value generated by the project and provide a more realistic and meaningful
representation of its contribution to solution users.

By implementing these changes, we aim to ensure that the benefits reported are credible,
measurable, and consistent with the project’s trajectory and achievements to date

The following table presents the KPIs measured after completing the pilot with the users of
the Esfera platform.

Table 6. KPIs progress status.

The percentage of the target
population (patients andThe percentage of active users
healthcare professionals) whousing the platform out of the
User adoption rate actively use the platform. Thistotal participants in the pilot wasJanuary 2026
KPIl indicates the system's65.6%, with an average of 15
reach and acceptance withinaccesses to the application.
the intended audience.

Feedback from patients and
healthcare professionals
regarding their experience with
User satisfaction the platform. This can be
measured through ratings and
helps assess the platform's
usability and effectiveness.

Healthcare professionals rated
their satisfaction at 5.8 out of 10,
while patients rated theirs at 5.3
out of 10. Healthcare
professionals scored the
solution’s usability at 5.9.

January 2026

The patient interactions with
the platform by measuring how
many likes, shares and other
Patient actions such as creating
engagement symptoms or consulting the
library the users have done with
the platform content. This KPI
reflects patient involvement.

Users in the epilepsy use case
had a total of 358 interactions,January 2026
while oncology users had 37.
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Only the QOLIE-10 quality of life
. . . guestionnaire was completed by
Quality of life of the pat'entspatients, resulting in an average

A compared with bibliog raIOhyscore of 30.67 out of 100, which

outcome assessed through e. . . January 2026
k . indicates the experience a
O questionnaires EORTC QLQ “complex qual)i/ty ol? life with

qul (oncology) and QOUE']Osigniﬁcant implications in their

(epilepsy). daily activities.

Although users participated in the pilot by interacting with the application, it was challenging
to get them to complete the specific forms required to gather the KPI results. It is important
to note that these KPlIs are based on the limited number of users who completed the required

forms and provided the necessary information.

3142 TRL

The TRL of the solution ESFERA was 6 at the beginning of the HC project, and it has
reached TRL 8 at the end of the project.

The ESFERA solution can be classified at Technology Readiness Level 8 (TRL-8) because it has
been fully developed and validated in its final form within an operational environment. During
the pilot, the platform was deployed in real healthcare settings, involving multiple user profiles
such as administrators, healthcare professionals, patients, and caregivers. The system
demonstrated technical stability with no major incidents reported. Furthermore, close
monitoring and collaboration with healthcare professionals ensured that the solution was
tested under realistic conditions, confirming its functionality and compliance with operational
requirements. While the expected level of user engagement was not fully achieved, this does
not affect the technological maturity of the platform, which has proven to be complete,
qualified, and ready for pre-commercial deployment. The next step toward TRL-9 will involve
scaling the solution for widespread adoption and demonstrating consistent performance in
routine clinical practice.

3.14.3 Challenges & Lessons Learned

Below, the problems encountered are explained, along with the mitigation actions that were
implemented.

Cybersecurity must be addressed adequately

One of the major internal challenges faced was a cybersecurity breach, which significantly
impacted the project timeline. The breach required immediate and comprehensive correction,
causing delays that have affected the schedule up to the present day.

The development team contracted an auditing company specializing in cybersecurity, which
provided a detailed report on the security risks of the software application and proposed
mitigation solutions. A development process was implemented to carry out corrective and
preventive actions. Eight months after the breach was detected, the final audit confirmed that
the corrections had successfully addressed the cybersecurity risks.

As a result, the originally planned implementation date of March 2024 was postponed to July
2025. To mitigate this issue, enhanced security measures have been incorporated into both
the design and testing phases of the development process, as well as in the number of
released versions, aiming to minimize the time required for full deployment in the real
environment. Continuous security assessments and rigorous testing are now integral parts of
the workflow to prevent future breaches.

Validation Processes must be realistic and efficient
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The need to accelerate validation of all documentation and functionality under development
was another internal challenge. The extensive requirements for documentation and
functionality validation created a bottleneck, slowing progress. To address this, the validation
procedures were streamlined by implementing more efficient workflows and adopting
advanced validation tools. This allowed for the expediting of approval processes without
compromising quality or compliance.

Recruiting patients while developing the solution shortened timelines and improved
readiness for real-world testing.

Integration with legacy systems of HOs is key, but resource-consuming

The ESFERA solution encountered integration challenges with SMS systems. Technical
challenges, including slow progression in continuous integration (Cl) due to stringent project
requirements, impacted timelines. Integration with CAS systems (SESAMO
Profesional/Ciudadano) also posed challenges, disrupting authentication and access
processes.

Additionally, SMS's evolving infrastructure, including updates to repositories, operating
systems, and security measures, added complexity, requiring adjustments to the codebase
and development methodologies. To mitigate these challenges, proactive communication
with external validation authorities and close collaboration with SMS teams were prioritized.

Efforts focused on enhancing Cl efficiency, improving communication with stakeholders, and
updating technical documentation and training. Iterative testing and flexible development
methodologies were also employed to address complexities arising from SMS system changes,
ensuring an efficient and responsive integration process.

The following lessons learned so far are extracted for future initiatives:

Lesson 1. Perform continuous security tests to ensure the quality of the final solution

Regular security testing is essential to maintain the integrity and quality of the final solution.
Continuous assessments identify vulnerabilities early, reducing risks and the need for costly
fixes later.

Lesson 2. Ensure flexibility in the development of functionalities

It is important to maintain flexibility, as requirements may evolve over time, just like
technologies do, and continuous adaptation is necessary.

Lesson 3. Multidisciplinary Collaboration is demanded

The pilot demonstrated that public health systems can adopt agile methodologies and digital
solutions when governance and collaboration are strong. Hospital professionals, primary care
teams, and pharmaceutical specialists expressed are ready to adopt tools that better connect
them with their patients.

The solution enabled closer follow-up of treatments and more active communication between
professionals and patients. Healthcare teams and patients see value in maintaining and
expanding the solution to improve precision in treatment monitoring.

Lesson 4. Patients and healthcare professionals' engagement during the pilot is key

To ensure strong user engagement during the pilot, it is essential to provide extensive training
so they can fully understand the solution and everything it offers. Additionally, it is important
for this training to be delivered in person, as well as the follow-up throughout the entire pilot
and the closing sessions, so that the experience feels more personal and closer to the users.
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3.1.5. Future plans

A version of the ESFERA solution is already in use in SMS production systems and will continue
to be piloted. The focus is on creating seamless integration with the existing health
infrastructure, improving patient outcomes, and increasing service efficiency.

SMS is discussing internally how to fund the solution's maintenance. In addition, SMS is
incorporating the lessons learned from ESFERA into the new open tenders launched under
the Health Resilience funds to procure a telemonitoring platform.

3.2. Centro Region Progress Overview

3.2.1. Introduction

The team involved in the Centro Portugal pilot includes:

= HEALTHCARE ORGANISATION: Unidade Local de Saude de Coimbra (ULSC, formerly
CHUC) is one of Portugal’s largest public healthcare institutions, comprising several
hospital units and specialised centres. With more than 8,000 professionals, CHUC
combines healthcare delivery with education, research, and innovation.

=  COMPANY: Promptly Health (Norte Region) is an emerging global provider of end-to-
end Real-World Evidence solutions.

=  ECOSYSTEM SUPPORTER: Instituto Pedro Nunes (IPN) is a technology transfer and
innovation support organisation based in Coimbra, Portugal. It fosters collaboration
between research institutions, businesses, and public organisations to promote
entrepreneurship and applied innovation.

Centro Hospitalar Universitario de Coimbra (CHUC) aimed to acquire digital infrastructure to
deliver optimal care for post-surgical acute episodes and the at-home management of chronic
diseases. The HO also aimed to improve its tele-rehabilitation capabilities and support patient-
nurse interaction through new channels.

Age-related Macular Degeneration (AMD) is the leading cause of blindness in Western
countries, affecting approximately 12% of the population over the age of 55 in Portugal. The
ability to monitor disease progression and optimize patient care remains limited due to the
fragmentation and unstructured nature of clinical data, which is scattered across multiple
sources and hinders large-scale studies.

To address this challenge, Ophthalmology Collect and Natural Language Processing (NLP)
were developed to enable the systematic collection and structuring of ophthalmology data.
Ophthalmology Collect focuses on gathering Patient-Reported Outcome Measures (PROMSs)
for neovascular conditions such as AMD, generating valuable insights for research, population-
level studies, and enhanced patient care. Complementarily, Ophthalmology NLP transforms
unstructured clinical notes into structured Clinician-Reported Outcomes (CROs). This process
relies on the secure extraction of data directly from the data owner’s infrastructure through a
robust interoperability framework, followed by data harmonization, preprocessing, and model
training. The NLP algorithms convert free-text clinical narratives into standardized, analysis-
ready formats, enabling consistent analysis and improved clinical decision-making.

In parallel, the Cardiology Predictive Model addresses a critical challenge in cardiovascular
care. There is currently a substantial waiting list for aortic valve interventions, with international
studies reporting an average waiting time of approximately six months and an associated
mortality of around 3%. In Portugal, the situation is particularly severe, with mortality reaching
6% for patients waiting up to 426 days.
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To address these challenges, Local IT partner Promptly Health (PROM) is providing its existing
technology (TRL = 6) to address the following challenges:

Table 7. Summarised CENTRO PORTUGAL objectives

Challenge Potential Solution(s) Goals & Objectives

Leveraging data collection via PROMs to
Ophthalmology generate valuable insights for
PROMs/PREMs dataophthalmology, enhance patient care,
collection improve clinical outcomes, and support
research and innovation.

Continuous remote monitoring
of the patients through PROMs
and PREMs: Ocular
Neovascularisation

Standardize and harmonize health data,

Structured language for clinical integrating NLP for unstructured data
records in the ophthalmologyOphthalmology NLP-basedthat allows the extraction of valuable
service: Ocularsystem insights from unstructured data sources,
Neovascularisation improve clinical decision-making, and

streamline clinical CROs.

Structured language of the
clinical records, integrated into
the hospital's clinical records
software and in the cardiology
service, and that enables
continuous monitoring of the
patient, pre, per and post
intervention: Severe  Aortic
Stenosis with TAVI procedure.

Al-driven tools for predictive analytics in
cardiology which facilitates informed
Cardiology Al predictivedecision-making for both patients and
model HCPs, and develops robust predictive
models tailored for cardiology specific
needs.

3.2.2. Regional kick-off

The regional kick-off meeting marked a significant step in the collaborative project between
ULS Coimbra’s ophthalmology and cardiology services and Promptly.

As for the clinical teams involved, HC brought together leading experts from two critical clinical
services at ULS Coimbra:

1. Ophthalmology Team (“Servico de Oftalmologia da ULS Coimbra”):

Joaquim Murta, MD PhD
Rufino Silva, MD PhD

Jodo Figueira, MD PhD

Jodo Pedro Marques, MD PhD

N

Cardiology Team (“Servico de Cardiologia da ULS Coimbra”):

= Marco Costa, MD PhD
= Gongalo Costa, MD
=  Diogo Fernandes, MD

The clinical alignment process consisted of an initial meeting with both clinical services, during
which the HC project's overarching goals and Promptly's specific mission were introduced. The
session included detailed presentations on Promptly's products, highlighting their potential
impact on patient care and clinical efficiency. In addition, the unmet needs were identified and
discussed with the services.
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Following the clinical alignment meeting, the clinical champions within both services were
identified to lead the project. These clinical champions were chosen for their expertise,
leadership, and enthusiasm for innovation in their respective fields.

With the clinical champions in place, discussions focused on potential solutions to address the
unmet needs identified in the initial meeting. This involved thoroughly analysing current
clinical workflows and integrating Promptly's tools to enhance patient care and operational
efficiency.

An iterative approach was adopted to refine the proposed solutions. Regular feedback
sessions, including monthly alignment meetings, were scheduled to ensure continuous
improvement and alignment with clinical objectives.

Preparations for implementing the solution began with detailed planning sessions involving
both clinical teams and Promptly’s technical experts.

The regional kick-off meeting successfully set the stage for a collaborative and innovative
project between ULS Coimbra’'s ophthalmology and cardiology services and Promptly. The
meticulous clinical alignment process, supported by robust documentation and iterative
feedback, ensured that both teams were well-prepared for the implementation phase.

3.2.3. Implementation

3231 Implementation Calendar

Solution 1 - Ophthalmology PROMs/PREMs data collection

Table 8. Critical milestones and deliverables PROMs/PREMs — Ophthalmology solution.

Deliverable / Activity Description Completed Date
Milestone

Alignment and preparation

~Assessment of the global clinical requirements July 2023
set up phase

Functional and customisationCreation of the data collection platform

requirements adapted to the identified needs July 2023

Creation and customization of the clinical
dataset required to the data collection in theSeptember 2023
target clinical conditions

PROM question sets
configurations

Creation of a demo environment with the
Demo environment release clinical and functional requirements identified October 2023
by the HO

Scheduling of a demonstration session of the
Demonstration of the platform platform creation to confirm that it meets theDecember 2023
identified needs

Face-to-face meeting to present the platform
Training workshops and validate the 1st approach of the solutionJanuary 2024
development

Go-live (phased patientCreation of the patient O in the platform (G

o_
enrolment) live) and roll out February 2024

Preparation plan for a large
number of patient enrolment

February 2024 -

Patient enrolment on the platform December 2024

Solution assessment and first

Report detailing the solution implementation December 2024
results
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Table 9. Critical milestones and deliverables progress for the NLP-based system - Ophthalmology

solution.

Deliverable / . . . Completed

Overall analysis of the dataset’s structure and design

Dataset profiling and
architecture design

Clinical requirements
assessment

Data extraction from the data

owner's infrastructure

Harmonisation into a common

data model

Model selection, pre-
processing

Model selection, training

Structurisation of free medical

data

Clinical validation of the model

of the extract, load, and transformation

processes

Assessment of the global clinical pathway and needs

(medical team and patient)

(ETL)June 2023

June 2023

Interoperability structure to access the data to be
harmonized and analysed. The process

willJune 2024

follow throughout data governance guidelines

Implementation of the previously designed ETL

process, turning the source data into an analysis-August 2024

ready data model

|dentification, evaluation and 1Ist test of the

applicable algorithm to be used in this use case

Training phase of the selected algorithm

August 2024

August 2024

Application of the selected algorithm that allows

medical notes extraction (unstructured information) August 2024
and the following structurization of this data type

life scenarios

Solution 3 - Cardiology Al predictive model

Evaluate the performance of the algorithm in real-

December 2024

Table 10. Critical milestones and deliverables progress for the Al-driven tools for predictive analytics —

Cardiology solution.

Del.lverable / Activity Description Completed Date Comments
Milestone

Dataset profiling and
architecture design

Clinical requirements
assessment

Data extraction from
the data owner’s
infrastructure

Overall analysis of the

dataset's structure and

design of the extract, loadSeptember 2023
and transformation (ETL)

processes

Assessment of the global
clinical pathway and needsSeptember 2023
(medical team and patient)

Interoperability structure to
access the data to be
extracted, harmonized and
analysed

September 2024
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data access and
harmonization.

An extra activity was

Structure cardiology
data

Structure the cardiology
medical data required forApril 2025
input into the model

needed to assist the
cardiology clinical

teams.

The cardiology clinical team
Clinical validation of needs to validate the
structured data structured data generated
by the NLP model

|dentification, evaluation
Model selection, pre- and 1st test of the
processing applicable algorithm to be
used in this use case

An extra activity was

May - June 2025 needed.

July — August 2025

Model selection, Training phase of the
training selected algorithm July - August 2025
Application of the selected
Application of the predictive algorithm and
selected predictive the followingJuly — August 2025
model structurization of this data
type

Evaluate the performance
of the algorithm in real-life September 2025
scenarios

Clinical validation of
the model

Preparatory Work

In the preparation phase, after identifying the hospital's unmet needs, defined the clinical
champions and aligned the potential solutions to address these needs, the drafting of
documents for ethics committee approval, data protection agreements, and assessing the
global clinical requirements, pathways, and needs took place. This step was crucial to ensure
all necessary regulatory and ethical guidelines were met before proceeding.

Solution Design and Development

The solution design and development phase employed an iterative, collaborative approach
with clinical teams to align technological solutions closely with the specific needs identified by
the HO. With input from the medical teams, the development process was adapted to ensure
that each solution met the detailed requirements.

For the ophthalmology PROMs & PREMs data collection, the platform was created and
adapted to meet the identified needs. A clinical dataset for the targeted condition,
neovascularization, was customized using the PROM question set configuration. Several
adjustments were made based on real-time feedback to improve effectiveness and ensure
alignment with the clinical team's expectations.

For the ophthalmology NLP-based system, efforts focused on securely extracting data from
the data owner's infrastructure. This phase required developing a robust interoperability
framework to effectively access, extract, harmonize, and analyse the data. Following data
access, model selection and data pre-processing were conducted. The NLP algorithm was
then trained and applied to structure the free-text clinical notes, transforming them into a
standardized format.

For the cardiology Al predictive model, the primary focus was also on data extraction from
the data owner's systems. This involved creating a secure interoperability framework for
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accessing, extracting, harmonizing, and analysing cardiology data. Once data access was
established, the data was structured and clinically validated by the cardiology team. Following
validation, model selection was conducted, after which the algorithm was trained and
deployed to perform predictive analysis of cardiology outcomes.

Pilot Deployment & Testing

The deployment and testing phase began with the ophthalmology PROMs & PREMs data
collection solution, initially rolled out in demo environments. A demo environment was
released, and demonstration sessions were scheduled to verify that the solution met the
specified requirements. This stage was critical for gathering valuable feedback from clinical
teams, allowing for necessary adjustments to fine-tune the solution’s performance. Once the
demonstration phase and refinements were complete, training workshops were organized for
clinical teams to support the live implementation.

For the ophthalmology NLP-based system, model performance was evaluated in a real-life
setting by structuring ophthalmology clinical text notes into CROs.

For the cardiology Al predictive model, performance evaluation took place in a real-world
setting to assess its predictive accuracy and clinical impact. Its results were evaluated by the
HO clinical team and Promptly’'s technical team.

Progress Monitoring

To safeguard against potential delays and risks, monthly progress meetings were held since
the beginning of the solution implementation until the end of the pilot. Additionally, regular
meetings with the cardiology clinical team were conducted to ensure the pilot was on track
and aligned with project goals. These sessions enabled proactive monitoring, allowing for
timely adjustments and alignment with the clinical team’s requirements and feedback.

3232 Deviations and corrective measures

Table 11. Deviations occurred during the solution implementation and corrective measures.

Deviation Corrective Measures

The delays in implementing the PROMS/PREM solution were largely
due to the prolonged clinical validation process and the lengthy
validation iterations. Additionally, frequent changes in requirements
posed significant challenges, complicating the development timeline.
However, by maintaining a strong focus on prioritized goals and
streamlining validation processes, the project team kept the project
aligned with its objectives, mitigating some delays and ensuring steady
progress toward successful implementation.

Validation Processes Delays
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The Ophthalmology NLP-based system experienced a delay due to
extended development time for the federated infrastructure, which was
essential for data extraction and harmonization. While the initial scoping
and planning phases were completed on schedule, building the
federated infrastructure took longer than anticipated. Once operational,
this infrastructure enabled ophthalmology data extraction from the
data owners' (ULS Coimbra) infrastructure and harmonized it into the
OMOP common data model.

However, the longer-than-expected development period delayed both
data access and the harmonization steps, which in turn impacted
subsequent tasks. Specifically, this affected the timeline for model
selection and training, as well as the structuring of ophthalmology
clinical text notes into Clinician-reported Outcomes (CRO). Despite
these delays, there was no significant impact on piloting, as the solution
was successfully released in August 2024.

The Cardiology Al predictive model solution encountered delays in
cardiology data extraction because the data was distributed across
three sources: the hospital's internal systems, CardioBase, and a
Spreadsheet maintained by the cardiology service. This distributed data
landscape posed challenges for data extraction and contributed to
delays, especially because developing an infrastructure capable of
securely extracting data from the hospital's premises took longer than
anticipated. Additionally, since CardioBase is an external entity,
acquiring data from them was lengthy and bureaucratic.

The delay in data extraction prevented early analysis of the cardiology
data, revealing at short notice that it was largely unstructured, which is
incompatible with the Al model that requires structured data for
accurate processing. Although the team has expertise in data
structuring, the cardiology data primarily consists of medical images, an
area outside their immediate experience. Manually structuring this data
would impose a significant burden on the clinical team, so it was
decided to leverage their expertise to structure the data and support
them in this task.

To address these challenges and reduce the clinical team’s workload, an
agreement was made with ULS Coimbra to extend the pilot phase until
June 2025. This extension enabled proper structuring of the cardiology
data and the development of a robust predictive Al model. Two
additional activities were added to the timeline: "Structuring cardiology
data" and "Clinical validation of structured data."

During the extended period Promptly resolved all data access issues,
ensuring complete access to the necessary data. In parallel, the specific
variables required to structure the model were defined in collaboration
with the cardiology clinical team. These cardiology data variables were
then structured using NLP techniques, and the structured result was
validated clinically by the cardiology team.

To conclude, an Al model was developed to implement the outcome
prediction feature. In June 2025, the results were evaluated by both
teams.

3.2.4. Pilot Results Assessment

3.2.4.1 Pilot Results and KPIs

Solution 1 - Ophthalmology PROMs/PREMs data collection
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The pilot implementation of Ophthalmology Collect and NLP demonstrated the platform’s
adaptability to the specific needs identified by the ophthalmology clinical team. Throughout
the pilot phase, the solution was progressively fine-tuned during hands-on training sessions
with end-users, ensuring alignment with clinical workflows and usability requirements. The
NLP component was evaluated in a real-world clinical setting, where it successfully structured
unstructured ophthalmology clinical notes into standardized Clinician-Reported Outcomes
(CROs), enabling improved data consistency and supporting downstream clinical analysis.

Pesquisar pacientes (nome, contacto, nimero interno)

¢ promptly

.

Pacientes AvaliacBes por responder Adicionar novo paciente

Pacientes
Q z.
Condigao clinica Ver Médico responsavel Alerta Ultimo evento
Neovascularizacio - Todos - Eu como médico responsav... Todos - 1. Consulta Médica, 1st He.., Limpar filtros
Nome * Idade * Condigbes clinicas Ultimo evento * Data do dltimo evento +
v 73 Neovascularizagio Toma de medicacdo  15/05/2024
A4 81 Neovascularizagdo Toma de medicagdo  05/06/2024
v 80 Neovascularizagdo Toma de medicacdo  12/06/2024
v 59 Neovascularizagao Toma de medicagdo ~ 12/07/2024
A4 81 Neovascularizagdo Inicio de seguimento  30/07/2024
£ 68 Neovascularizagao Toma de medicacao  21/08/2024

Figure 7. Web interface for PROMs and PREMSs data collection solution.

Table 12. KPIs progress status for Ophthalmology PROMs/PREMs collection.

Number of patients

enrolled in the 90 January 2025
rogram
Volume prod -
Number of physicians
enrolled in the 6 January 2025
program
Patients — 81
Active users January 2025
Engagement Physicians - 6
Percentage of PROMs
J 2025
completed per care 95% anuary
cycle timeframe
Percentage of
physicians accessing 100% January 2025
Experience PROM data
Dataset used - PROM
. 100%
included 7 January 2025
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Net Promoter score

(for physicians )* 6.3/10 November 2024
Data use Standardized
usability survey (for 3.3/5 November 2024

physicians)*
*Only physicians were included in this measurement. Access to patient data was constrained
by logistical challenges and the Ethics Committee's stipulations, which permitted only the
collection of disease-related questionnaire responses.

Monthly Active Users:

Consistent with the expected usage patterns of the platform. Patients typically access the
platform annually, while physicians engage with it approximately every six months. This usage
cadence naturally results in lower active user values during shorter time frames.

Solution 2 - Ophthalmology NLP-based system

Clinical LLM QA

Medical Note

Figure 8. Web interface to showcase the ophthalmology NLP model solution.

Table 13. KPIs progress status for Ophthalmology NLP solution.

Cosine similarity

69.1%
Numeric questions match
68.4%
NLP model performance Single choice questions match
80.9%
Multiple choice questions match
34.4%

The NLP model shows a cosine similarity of 69.1%, indicating moderate accuracy in

understanding text similarity. For numeric questions, the model achieved a 68.4% match,

while single-choice questions performed better with an 80.9% match rate. However, the
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solution struggles with multiple-choice questions, where the match rate drops to 34.4%,
highlighting an area for improvement.

Solution 3 - Cardiology Al predictive model

The Cardiology Predictive Model was developed and validated as an automated solution that
transforms unstructured clinical narratives from electronic health record systems into
structured, analysis-ready data. Using this structured information, a Random Survival Forest
model was applied to predict survival times following Transcatheter Aortic Valve Implantation
(TAVI), supporting risk stratification, patient prioritization, and more informed clinical decision-
making.

The pilot highlighted the long-term benefits of establishing a robust data infrastructure within
the organization, particularly in facilitating secure, efficient, and streamlined access to clinical
data. A secure interoperability framework was developed to access, extract, harmonize, and
analyse cardiology data directly from the data owner's systems. Once data access was
established, the information was structured and underwent clinical validation by the
cardiology team. Following validation, model selection and training were performed, and the
predictive algorithm was applied to estimate cardiology outcomes. This enabled the
reprioritization of surgical waiting lists for aortic valve interventions based on predicted survival
rates, supporting more equitable and evidence-based clinical decision-making. The pilot also
resulted in a strengthened collaboration with ULSC's Cardiology Team, reinforcing clinical
engagement and trust in the solution.

Following the completion of the pilot phase in June 2025, a set of KPIs was used to assess the
performance, reliability, and clinical relevance of the cardiology solution for automated data
extraction and survival analysis in TAVI patients. These KPIs aim to evaluate not only the
predictive accuracy of the survival model, but also the quality of the automated data extraction
process, its operational robustness, and its potential impact on clinical decision support and
patient prioritization.

Table 19. KPIs defined for the post-pilot evaluation of the cardiology solution.

Target/
Expected
Outcome

Measurement

Definition Method

KPI Category

Ability of the Concordance
Survival  Model model to Index evaluated
Discrimination correctly rank on an >=0.75
(C-index) patient survival independent
times test set
Clinical
performance Agreement Ca”bration
. between .
Survival . curves and  No systematic
. . predicted and . .
Calibration comparison with = over- or
observed . . .
Accuracy . Kaplan-Meier underestimation
survival estimates
probabilities
Share of top .
Clinically predictors Permutation- T_op predlctc_)rs
. . aligned with
.. . 1 Relevant aligned with based feature e
Clinical Validity Predictor K TAVI risk importance clinically
Alignment anW rs ang cis established TAVI
9 actores . (eg Y risk factors
heart failure,
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Data Quality

Operational
Efficiency

Operational
Robustness

Clinical Impact

3242 TRL

Automated
Variable
Extraction
Success Rate

Data
Consistency
Error Rate
Reduction in
Manual Data

Extraction Effort

Pipeline
Reprocessing
Rate

Risk
Stratification
Coverage

Decision -

Support
Usefulness

creatinine, atrial
fibrillation)

Proportion of
predefined
clinical variables
successfully
extracted
validated

and

Percentage  of
patients record
excluded due to
logical
inconsistencies

Decrease in
clinician time
spent on manual
chart review

Percentage  of
records
requiring
reprocessing
due to validation
failures

Proportion of
eligible TAVI
patients with a
valid survival
prediction

Perceived
usefulness of
model outputs
for prioritization
and follow-up

AVHEALTHCHAIN
Ratio of wvalid Very low
extracted proportion of
variables to total failed extractions
targeted or excluded
variables records.
Review of
excluded 0
records after = 1%
validation

Comparison
with baseline
manual
abstraction
workflows

Monitoring of
Extractor-
Structurer-
Verifier

iterations

Number of
patients with
model output/
total eligible
patients

Structured
clinician
feedback
pilot

after

Significant
reduction in
manual data

extraction effort

Low reprocessing
rate, indicating
stable and robust
pipeline
performance

Broad
across
patients

coverage
eligible

Qualitative
validation

At the start of the project, all solutions were assessed at a TRL of 6, indicating that they were at
the technological prototype demonstration stage in a relevant environment.

The ophthalmology PROMs & PREMs data collection solution has successfully progressed to
a TRL 9, as it is now fully integrated and operational, demonstrating its ability to be adopted
and used in a real-world clinical setting. The solution is ready for deployment and meets all the

necessary requirements for wide-scale implementation.

The ophthalmology NLP-based system is currently at TRL 8, as it has been tested in relevant
environments and is undergoing final validation stages. While it has proven effective in
structuring ophthalmology clinical text and integrating with existing workflows, further
optimization and integration with other systems are required to mature it into a widely

adopted solution fully.

The cardiology Al predictive model reached TRL 8 after being tested in a relevant
environment and conducting final adjustments. After clinical validation, it is now ready for
implementation in a real-world setting, ensuring its alignment with clinical needs and data
integration requirements.
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3243 Challenges & Lessons Learned

The project has encountered several significant challenges, primarily around data access
and management, which are described below.

Timely Data Access

Delays from the IT department in providing the necessary data impacted the timeline for key
development tasks. This slowed critical development work and hindered progress toward the
original schedule.

Data Scattered Across Multiple Sources

The required data was dispersed across various sources, including hospital databases,
CardioBase, and shared documents. This made consolidating the data more complex than
initially anticipated, requiring additional integration.

Unstructured Data

During the process, an unexpected requirement emerged to structure cardiology medical
data, which introduced additional tasks and adjustments to the original timeline. The
prevalence of unstructured data, particularly medical images that require significant
processing to be usable as input for Al models, presents a new technical challenge for the
team.

Reflecting on the project's progress provides valuable insights for guiding future phases and
similar initiatives. This chapter summarizes what has worked well and identifies areas for
improvement to enhance project execution and outcomes.

The key lessons learned from the project progress are:

Lesson 1: Involve IT from the Outset

Including a member of the hospital's IT team from the outset proved essential, as IT integration
and support are critical for success. Planning for IT-related delays was also necessary, as the
hospital's IT processes tend to be time-consuming. Building buffer times for these tasks would
help keep the overall project timeline on track.

Lesson 2: Navigate Bureaucratic Processes

Navigating the hospital's long and bureaucratic processes was another challenge. Adjusting
project timelines to account for these administrative hurdles and engaging with stakeholders
early on helped expedite approvals.

Lesson 3: Find a Balance for Feedback and Iteration

Feedback and iterations are crucial for refining the solution and ensuring it meets the clinical
team's requirements. However, too many iterations created challenges for the clinical teams,
leading to confusion and fatigue. Focusing on key requirements and maintaining a balance
between necessary iterations and project stability was essential.

Lesson 4: Managing Validation and Changing Requirements

Managing long validation iterations and frequent changes in requirements also proved
challenging. Maintaining focus on prioritized goals and streamlining validation processes
helped keep the project aligned with its objectives.

Lesson 5: Collaboration with Data Protection Officer

Promoting interaction between the hospital's DPO and the IT company was vital for ensuring
data protection compliance.
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Lesson 6: Early Data Access Planning

Early, proactive engagement with the IT department and other data providers is essential to
mitigate access delays. Initiating data access protocols and approvals at the project's outset
can prevent bottlenecks and streamline the timeline for data-dependent tasks.

Lesson 7: Centralized Data Management:

Data scattered across multiple sources posed significant integration challenges. Establishing
a centralized data management system or clear protocols for consolidating data sources at
the beginning of a project can greatly improve efficiency and data accuracy.

Lesson 8: Flexibility to Adapt to Emerging Needs:

The unexpected need to structure cardiology data required additional resources and
adjustments to the project timeline. Recognizing that project requirements can evolve and
building flexibility into planning and resource allocation can help teams adapt smoothly to
emerging needs.

Lesson 9: Structured Data Preparation Processes

Unstructured data, especially medical images, posed unique challenges for Al model input.
Developing a structured data preparation workflow, including standardized processes for
handling various data types, can enhance readiness for similar projects in the future.

Lesson 10: Enhanced Communication with Clinical Teams

The project demonstrated that effective, continuous communication with clinical teams is a
critical enabler for successful digital health implementation. Ongoing dialogue throughout
the project lifecycle allowed the solution to be iteratively adapted to clinical needs, supported
alignment across stakeholders, and facilitated faster issue resolution as challenges emerged.

The experience showed that communication must extend beyond clinicians alone and actively
involve governance bodies, IT departments, and data protection teams. Early and coordinated
communication with Ethics Committees and Data Protection Officers proved essential to
managing GDPR compliance, ethical approvals, and regulatory constraints, which required
longer timelines than initially anticipated.

Structural changes within the healthcare organisation, including expansion to additional
hospitals and primary care services, increased coordination complexity and reinforced the
need for clear coommunication channels across departments. Fragmented data systems,
unstructured clinical information, and infrastructure limitations further highlighted the
importance of early IT engagement and transparent information sharing to manage
expectations and plan realistically.

High clinical workload and competing priorities underscored the need for communication
strategies that respect time constraints, clearly demonstrate clinical value, and minimise
additional burden. Regular feedback loops, clear documentation, and aligned decision-
making helped maintain engagement and supported sustained adoption.

Overall, the lesson emphasises that structured, cross-disciplinary communication is not a

supporting activity but a core implementation mechanism, directly influencing adoption,
efficiency, and long-term sustainability.
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3.2.5. Future plans

The solutions developed in this project are closely aligned with the HO's vision and strategic
objectives, especially in enhancing citizen involvement in care and effectively obtaining and
measuring health outcomes. This alignment ensures the solutions are integral to the hospital's
ongoing mission and the broader shift toward data-driven healthcare practices.

Collaboration with the hospital will continue through new projects, as the benefits and
outcomes of this initiative pave the way for further joint efforts. The plan includes expanding
the work to other departments and clinical conditions, replicating the methodology and
solutions to address a broader range of clinical needs. This scalability offers a significant
advantage, allowing similar benefits to be realized across the hospital's network.

Additionally, there are plans to commercialize these solutions to other hospitals and HOs,
providing them with a robust, scalable model for data collection and health outcome
measurement. Expanding the solution to encompass additional clinical conditions will further
extend its reach and impact, supporting evidence-based decision-making across healthcare
institutions.

3.3. Primorsko - Goranska Region Progress Overview

3.3.1. Introduction

The team involved in the Primorsko - Goranska pilot includes:

= HEALTHCARE ORGANISATION: Hospital Centre Rijeka (KBCRI) is one of Croatia’s five
main university hospitals and the largest healthcare institution in the Primorsko-
Goranska region. It provides secondary and tertiary healthcare services to
approximately 600,000 inhabitants and serves as a teaching hospital affiliated with the
University of Rijeka. Within the HealthChain project, KBCRI acted as the main
healthcare organisation and pilot site, responsible for clinical validation and user
testing.

= ECOSYSTEM SUPPORTER: Sustainable Solutions GIU isan Economic Interest Grouping
(EIG) that facilitates public-private partnerships to access EU funding for initiatives in
healthcare, waste management, and sustainable energy. Within HealthChain, it
supported coordination, stakeholder engagement, and regional scale-up.

=  COMPANY: Rinigard d.c.o. (Grad Zagreb), a company based in Zagreb, founded by
Rinicom Ltd from Lancaster, UK, specializing in providing state-of-the-art solutions for
wireless broadband communication, wireless video surveillance systems, applications
for First Responders, and smart solutions for healthcare applications.

= COMPANY: Verso Altima Group, hereafter Verso (Grad Zagreb), a company with 20
years of experience and recognized internationally as a business integrator in network
operations, loT, and digital transformation, with offices in Croatia and five European
countries. Together with KBC Rijeka, Verso Altima will develop and test a remote
patient monitoring solution.

Challenge 1: Systems for preventing falls for patients in hospital beds (Rinigard)

Patient falls during hospital stays are a significant global issue, with around 600,000 falls
resulting in deaths annually, according to the World Health Organization. These falls are a
leading cause of traumatic deaths, with rates ranging from 2 to 8 per 1,000 beds in acute
hospitals, geriatric wards, and emergency departments. The Clinical Hospital Center Rijeka
(KBCRI) focuses on improving patient safety, reducing healthcare costs, and preventing falls,
especially among critically ill patients who require continuous monitoring.
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To address this challenge, Rinigard provided the SAFE (System to Avoid Falls Events) solution
(TRL = ©), a thermal-sensor-based system using smart algorithms to detect risky positions in
bed. SAFE alerts healthcare workers immediately when there's a risk of a fall, allowing for
prompt intervention. This system also reduces the need for physical restraints, offering a safer
and more comfortable solution for patients while ensuring constant, anonymous monitoring.

Figure 9. SAFE Solution

Challenge 2: Remote monitoring systems for heart failure patients’ post-hospitalization

Heart failure is a leading cause of hospitalization and mortality globally, including in Croatia,
accounting for 1-2% of healthcare expenditures due to frequent readmissions. Remote
monitoring systems aim to detect early signs of deterioration, enable timely interventions,
reduce hospital readmissions, and lower mortality rates.

Verso brought to the project its CardiacSense system (TRL at the project start = 6), which
continuously monitors heart rhythms, detects AF, and allows patients to initiate ECG
measurements when symptoms arise. Data is transmitted via the Pulsevita portal, enabling
medical staff to monitor patient health and identify irregularities remotely. This system
reduces the burden on patients and healthcare providers, particularly in remote areas, while
complementing periodic in-person doctor visits for comprehensive care.
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Figure 10. Verso's solution graphic.

During the pilot project, patients using remote monitoring devices were compared to a control
group with similar diagnoses but without remote monitoring. The comparison aims to
evaluate whether remote monitoring reduces hospital readmissions, personal hospital visits,
and mortality rates.

Table 14. Summarised project introduction.

Challenge Potential Solution(s) Goals & Objectives

Preventing falls

and reducing the

risk of serious

injury and SAFE
traumatic events

for patients in

Goals of this solution are to improve patient safety
and quality of care in hospital and long-term care
settings, and to help reduce healthcare costs by
reducing the incidence of falls and related injuries.
Main goal is to reduce falls from hospital beds by 80%
on the beds that will be monitored with SAFE system.

hospital bed
By implementing the solution and comparing the
results of the patients that have participated in the
Remote trials with the control group, KBCRI expects that the
monitoring of trial group will have reduced the number of recured
heart failure CardiacSense cardiovascular and heart failure hospitalizations by
patients post- 10%, reduced number of cardiovascular deaths by
hospitalization 10%, reduced number of medical home visits to the
patients with the cardiovascular and heart failure by
10%.

3.3.2. Regional kick-off

A regional kick-off meeting was held at the KBCRI on the 15th of February 2023. Doc.dr.sc.
Teodora Zaninovi¢ Jurjevic. dr. med. In the name of KBCRI (Clinic for Cardiovascular Diseases -
Department for Cardiomyopathies, valvular heart diseases and heart failure) presented their
challenges and what they expected from the solutions provided by the IT companies (Verso
and Rinigard). At the kick-off meeting, partners agreed on the frequency and type of meetings
to be held during the implementation under WP2, as well as the initial tasks and roles for
partners and personnel involved.
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Figure T1. Kick-off meeting PRIMORSKO-GORANSKA

3.3.3. Implementation

3331 Implementation Calendar

Challenge 1: Systems for preventing falls for patients in hospital beds (Rinigard)

Table 15. SAFE Critical milestones and deliverables progress.

Deliverable / Activity Description Completed | Comments
Milestone Date

Based on the challenge requests and

System solution requirements from the hospital, Rinigard April 2023

prepared prepared and presented its solution.
General system Rinigard defined a general system setup for Flnls.hed .ba5|c
July 2023 configuration of
setup defined hardware and software
the system.

After meeting with the medical team from
Room where the hospital, based on their proposal,
equipment will be Rinigard decided which patient room would o
installed agreed be used for installation and how medical August 2023 On-site survey.
with KBCRI staff would access the equipment from their

room.

After preparing the installation solution and
Installation defining the hardware, Rinigard needed to
solution prepared check and measure all installation September On-site surve
and measures for parameters. The final solution proposal was 2023 Y-
installation taken confirmed, and teams agreed on the

installation.
Inside lab testing Syst_em_ preparatlon, adjustment and October 2023
completed testing inside test lab completed.

Installation of the SAFE installation in KBCRI according to the = November

) On-site work.
SAFE system and agreed plan. Installation of thermal cameras = 2023
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beginning of in the patients’' room, wired connection to a
collecting data server located in the medical staff room.
Installation and calibration of the system.
On the 27.11. Rinigard started collecting

data.

Based on the data collected from the
Calibration and cameras, Rinigard conducted calibration
fine-tuning of the and fine-tuning of the software and January2024 On-site work.
system hardware of the solution before starting the

official trials.

Rinigard and KBCRI have organized
Education for the educational workshops for medical staff. February
medical staff Rinigard has explained what a SAFE 2024
solution is and how it works.

Equipment has been calibrated and
Start of the official = education for medical staff has been February
trials conducted. Official trials have started with 2024
the medical staff.

After finishing
the pilot, RINI
dismantled and

End of official trials = All targets for the pilot have been met. July 2024 removed the
equipment
from the
hospital.

Challenge 2: Remote monitoring systems for heart failure patients’ post-hospitalization

Table 16. VERSO Critical milestones and deliverables progress.

Deliverable / Activity Description Completed Date
Milestone

Initial solution

prepared and Based on the challenge requests and requirements fromAloril 2023
presented to the the hospital, Verso prepared and presented their solution.

KBCRI

IT integration

capabilities Integration feasibility exercise with IT systems in theJuIy 2023
research conducted hospital domain, aligning with existing ICT conducted.

in the KBCRI

Design of the web Based on requirements and input from KBCRI, the portal

portal agreed with desian was aqgreed upbon December 2023
the KBCRI 9 9 pon.

Development of the N .

software is Development of the application and the portal 'SJanuary 5024

completed completed.

Purchase of the
watches for KBCRI
completed
Instructions for the
patients and medical
staff completed
Education for the
medical staff
completed

Verso purchased watches for KBCRI that were borrowed
by KBCRI. February 2024
Manuals for the patients and the medical staff WereFebruary2024
prepared.

Training on how to use the solution and portal was
provided to the medical staff at KBCRI.
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Internal testing of the KBCRI and Verso have conducted internal testing of

solution workflows and procedures before patient trials. March 2024

At the beginning of the trials, because each patient used a
different device (smartphone), the watches could not be
synchronized.

Therefore, VERSO and KBCRI proposed purchasing
smartphones to simplify patient setup. Verso purchased
and submitted smartphones to KBCRI in July 2024.

Until November 2024, 19 respondents participated in trials.

During December 2024 (for 3 weeks), the HO faced a
problem with mobile reports extraction (from patients). All
the passwords and connections to smartwatches and
mobile phones were changed by Verso Altima during that
period. That is why HO could not include more patients in
the trial. After this period, the team hardly gathered more
patients to participate in trials.

Start of the trials March 2024

Trials finished 27 patients were monitored. January 2025

Preparatory work

KBCRI initiated the procedures required to obtain ethical committee approval for the trials of
the solutions.

Rinigard conducted initial observations related to the proposed requirements, functionalities,
hospitals’ IT infrastructure, and where equipment should be installed.

Verso conducted initial observations related to the proposed requirements, functionalities,
and hospitals' IT infrastructure. After that, Verso selected the smart watch to be used.

The solutions were presented to the Hospital.

Solution Design and Development

In the development phase, Rinigard has defined a general system setup for hardware and
software. After that, together with the KBCRI, they conducted an initial site survey to
determine which room the equipment would be installed in and how medical staff would
access it. After initial planning, Rinigard prepared the installation solution. The second site
survey was to check and measure all installation parameters. The final solution proposal was
confirmed, and partners agreed about installation.

Verso conducted an overview of the KBCRI ICT infrastructure to determine whether the
solution could be integrated with it. Due to the outdated infrastructure, Veso started
developing solutions that were not connected with the KBCRI infrastructure.

Pilot Deployment & Testing

As for SAFE, before installation in the hospital, Rinigard conducted system preparation,
adjustment and testing inside the test lab. After the lab testing, Rinigard installed the SAFE
system in KBCRI according to the agreed plan. After the installation, Rinigard started collecting
data to calibrate and fine-tune cameras before official trials begin. Based on the collected data,
Rinigard conducted calibration and fine-tuning of the software and hardware.

Education for the medical staff who would use the equipment was conducted. Official trials
started at the beginning of February 2024. Installed devices, in particular thermal cameras,
have limitations. During installation, markings were placed that show the exact position of the
bed. The devices are calibrated and adjusted with respect to the defined positions. The device
was also calibrated using the existing covers. The system would not be able to accurately
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detect the patients' positions if the bed is moved from the intended location or if the covers
used during testing are changed.

The SAFE pilot was carried out in the period from February to July 2024 at the Department of
Cardiomyopathies, Valvular Diseases and Heart Failure.

As for VERSO, after the solution was developed, the company began internal testing of its
functionality. After internal testing in Verso, pre-trial testing continued, involving medical staff
to test the solution and portal before the official trials began.

Verso prepared manuals for the patients and the medical staff participating in the trials.
Education for medical staff on how to use the solution and portal was conducted by Verso.
Official trials began in March 2024, when two patients received solutions and were monitored
remotely by KBCRI and Verso.

Progress monitoring

KBCRI, Rinigard and VERSO held regular meetings and communicated on the progress of the
trials and potential improvements to the solution.

3332 Deviations and corrective measures

Table 17. PRIMORSKO-GORANSKA Deviations occurred and corrective measures.

Deviation Corrective Measures

The SAFE solution was requested to identify general
positions: inside the bed, sitting on the edge of the bed,
standing next to the bed, and falling to the floor. The
medical team observed that a change in the patient's
position, shown in real time on the monitor, was not

Incorrect detection of bed position. displayed correctly. Accordingly, the generated alarm was
not related to the patient's correct position in bed. In cases
with few people around the bed, there were also problems
with detection and signal propagation, which caused
significant delays. Rinigard implemented corrective
measures by recalibrating the hospital cameras.

During the VERSO pilot, most respondents were not
technologically literate or did not have modern mobile
devices. As corrective measures, VERSO provided patients
with smartphones and dedicated training. Relatives were
involved to support the older adults in the use of the
technology.

VERSO pilot was extended beyond December 2024 due to
the challenges in recruiting patients, which were linked to

Limited patient recruitment the advanced age of the older population. As corrective
measure, KBCRI reinforced the patient engagement
during hospital consultations.

During the VERSO pilot, KBCRI noticed that certain
biological parameters measured by the wrist-mounted

Lack of connectivity sensor (in the form of a watch) were not being transferred
to the professional interface. Verso resolved a cloud issue
that prevented data collection.

Limited internet connection in remote During the VERSO pilot, the mobile connection with some
areas dislocated patients was very bad. Patients came to the

Low digital literacy of patients
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hospital more often than they had planned to solve the
problem.
During the VERSO pilot, the hospital's IT infrastructure

proved outdated, and integration was not possible at that
time. Verso provided infrastructure for the solution.

Poor integration with the hospital's legacy
systems

3.3.4. Pilot Results Assessment

3.3.4.1 Pilot Results and KPlIs
SAFE (Rinigard)

The SAFE pilot helped evaluate the feasibility, reliability, and effectiveness of SAFE in real-
world clinical settings, with the primary objective of reducing patient falls in monitored
hospital beds.

The SAFE pilot was carried out in the period from February to July 2024 at the Department of
Cardiomyopathies, Valvular Diseases, and Heart Failure. During this period, 44 people were
lying in a monitored room, and 641 patients were lying in non-monitored rooms at the
same department. In the monitored rooms, O falls occurred; in the remaining rooms, 3 falls
occurred (without serious consequences), representing a 100% reduction in falls during this
six-month period. During the pilot the system managed to record 7741 warnings and 1448
alarms in total. This gives numbers of 43.98 warnings/day, and 8.23 alarms/day

L SRR RA A

Figure 12. KBCRI end-users' education for the SAFE system
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The SAFE pilot results are described below:
Table 18. SAFE KPIs progress status.

5 Number of beds monitored with the SAFECompIeted. February 2024
system

Completed. In the monitored

rooms, O falls occurred, while in

the remaining rooms, 3 falls

occurred (without seriousJuly 2024

consequences), which is a 100%

reduction in falls in this six-

month period.

Reduced the number of patients falls from
the hospital bed (comparing number of
falls in beds with the SAFE system and
without)

80%

Number of medical staff members trained Completed. 15. .medlca! staff
8 members participated in theFebruary 2024
to use the SAFE system education

VERSO

For the VERSO pilot, trials started in March 2024 at the Department of Cardiomyopathies,
Valvular Diseases and Heart Failure, and lasted until January 2025. 27 patients were
monitored remotely, and their average age was 64. The control group counted 46 patients.
The average age was 68. Men were predominant in both groups, representing 63% of the
control group (29/46) and 78% of the device group (21/27), while women were less represented
overall. Women did not want to carry the devices because of digital illiteracy.

The average duration of hospitalization was similar between groups, with 7.4 days in the
control group and 6.2 days in the device group.

Haemoglobin levels were lower in the control group (130.8 g/L) compared with the device
group (1421 g/L), while total cholesterol was higher in the device group (5.0 mmol/L) than in
the control group (3.9 mmol/L). Other laboratory values, including renal function parameters
(creatinine, eGFR), cardiac biomarkers (NT-proBNP, cTnT), and electrolytes, showed broadly
comparable results across groups. The device group included a slightly higher proportion of
patients with preserved functional capacity, as classified by NYHA class |. In contrast,
comorbidities such as hypertension, diabetes, COPD, anaemia, neoplasm, and chronic kidney
disease were similarly distributed across groups. Likewise, cardiovascular pharmacotherapies
(ACE inhibitors, ARBs, MRAs, diuretics, antiplatelet agents, anticoagulants, and nitrates)
showed no significant differences between groups.

Taken together, the analysis suggests that the two groups were broadly comparable in terms
of demographic, clinical, and therapeutic characteristics.
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Figure 20. KBCRI end-users education for the VERSO solution.
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Figure 13. Pulsevita portal for tracking patients data (VERSO)
The VERSO pilot results are described below:
Table 19. VERSO KPIs progress status.

Minimum number of patients that will Trials started in
30 be monitored remotely with the 27
: ; : March 2024
solution during the trials
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Reduced number of recurred
10% cardlpvqscglar and hgart faﬂure 100% January 2025
hospitalizations (comparing patients

in trials with the control group)

Reduced number of cardiovascular
10% deaths (comparing patients in trials 100% January 2025
with the control group)

Reduced number of medical home
visits to the patients with
10% cardiovascular and heart failure 0% January 2025
(comparing patients in trials with the
control group)

Nu.mber of medical staff. members 6 medical staff mer.n.bers + February 2024
trained to use and monitor newly +5 members additionally May 2024

developed solution for remote trained, and educated on y
monitoring of the patients how to use the solution July 2024

KPI1 - Number of patients monitored remotely with the solution during the trials

10

Although the project aimed to recruit 30 patients, 27 agreed to participate in the study. Lower
digital health literacy may explain this disparity, as well as the heightened perceived effort and
usability challenges associated with wearable medical devices among older patients. On
average, this group wore the device for 26.78 days, with a standard deviation of 11.29 days. The
minimum number of days wearing the device was 7, and the maximum was 49.

KPI2 - Reduced number of recurred cardiovascular and heart failure hospitalizations
(comparing patients in trials with the control group)

The project goal was to reduce recurrent cardiovascular and heart failure hospitalizations by
comparing patients who wore the device with those in the control group. In the intervention
group (device-wearing patients), no cases of re-hospitalization were recorded. In the control
group, nine patients were re-hospitalized, representing 19.57% of the population. From a
relative perspective, this corresponds to a reduction in the re-hospitalization rate in the
intervention group compared to the control group.

KPI3 - Reduced number of cardiovascular deaths (comparing patients in trials with the
control group)

In the device-wearing group, no cardiovascular deaths were recorded. By contrast, in the
control group - four patients experienced a cardiovascular death. This indicates a relative
reduction in mortality in the intervention group compared with the control group, although
the small number of events limits the statistical power.

KPI4 - Reduced number of medical home visits to patients with cardiovascular and heart
failure (comparing patients in trials with the control group)

No medical home visits were reported in either the device-wearing group or the control group.
Consequently, no difference was observed between the groups for this indicator. This outcome
highlights a possible limitation of KPl4. The indicator may not adequately reflect differences in
patient management in this particular healthcare context, where home visits are either
uncommon or not routinely provided.

3342 TRL
SAFE

The testing and validation of the SAFE system in a hospital environment helped to verify
limitations of the system and develop a solution that will mitigate these limitations,
transferring the SAFE system from TRL6 to TRL8/9. More specifically, SAFE is designed to be
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used as a fixed IR camera module installed on a ceiling above the bed. After initial installation,
the system is calibrated for a given bed position, and once calibration is saved, it will perform
reliably. However, if the calibrated bed position is moved or the IR camera field of view is
changed, the calibration is no longer valid, and a new calibration is required. There are two
solutions to this problem:

= Low-Tech Solution: Once the initial calibration is finalised, mark bed position on a floor
and ensure that the bed is always in pre-defined solution

= High-Tech Solution: Develop and implement an automatic camera misalignment
algorithm that will detect a shift in bed/camera position and automatically adjust the
camera to the required position.

In the context of HC project and pilot, the first (low-tech) option was implemented due to time
constrains and pilot deadlines. However, in parallel, the camera misalignment module was
started to be developed, and currently, phase one of this development, where the system
automatically detects misalignment and generates a warning, has been developed and
implemented.

Another limitation of the SAFE, which was identified during the pilot, is related to the delay
between the detection of the person’s position and display of the position on the monitor. Our
analysis of this problem pointed towards the delays in network configuration, as numerous
tests of SAFE system show its operation in real time when connected to the monitor by
bypassing local network area and IT infrastructure, so this limitation was due to IT
infrastructure available for pilot. To address this issue, the next version of the SAFE system will
incorporate modified IP protocol which will identify limitations of the IT infrastructure and
generate warnings pointing to these limitations in the IT infrastructure. In addition, the team
is considering using leaky cable connectivity, in which SAFE modules will be connected to the
server via a dedicated leaky cable solution. This approach is expected to dramatically reduce
latency and ensure real-time operations. The third limitation of the SFE system identified
during the pilot is high level of false alarms when more than one person is within the field of
view of the IR camera. Similarly to the above, there are two solutions to this problem:

= Low-Tech Solution: detect people standing next to bed and ignore SAFE readings. This
makes sense if there are people standing next to the bed chances that a person will fall
is negligible.

= High-Tech Solution: develop and implement additional video analytics module which
could detect all people in the field of view of the camera, identify and ignore people
standing around the bed and monitor ONLY person in the bed.

In the context of HC project and pilot, there was no time to implement and tests both solutions,
however, these recommendations will be utilised and implemented in the next release of
system’s firmware.

VERSO

VERSO successfully completed its pilot phase and progressed from TRL 6 to TRL 7, but it still
needs to demonstrate a system prototype in a full operational environment with larger patient
cohorts and seamless integration into existing healthcare systems. Additional development
work is therefore necessary to address the identified limitations, enhance the user experience,
improve robustness, and ensure scalability.
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3.3.4.3 Challenges and Lessons Learned

The main challenges experienced are described below:

Patient Identification and Participation

KBCRI faced challenges in recruiting enough heart failure patients with basic smartphone
literacy for the trials. While patients expressed interest and willingness to participate, many
found the technology too complex and required additional education.

Data Transfer Issues

Certain biological parameters from the wrist sensors failed to transfer to the Pulsevita interface
due to a cloud issue.

As a result, the lessons learned have been drafted:

Lesson 1: Increased experience of a less developed region in the use of digital innovations

KBCRI has gained valuable insights into innovative digital healthcare solutions being
implemented or planned in other HOs within the consortium. The exchange of knowledge and
best practices is a vital aspect of the project, providing an opportunity to learn how more
advanced HOs are addressing challenges similar to those KBCRI is currently working to
overcome. Awareness of the usefulness of EU programs is growing, enabling the adaptation of
internal rules and employee awareness.

Lesson 2: Resolving intra-institutional issues regarding the implementation of EU projects

Coordination with the Ethics Committee members to obtain trial approval is important.
Urgently obtain the necessary permits related to the implementation of project activities
(patient testing). Motivation and communication with team members are needed to achieve
the necessary project activities.

Lesson 3: Fluid, regular, and direct communication between hospitals and IT companies is
crucial

The importance of direct communication between hospital and IT companies working on the
development of solutions is crucial. Flawed and misleading information leads to
misunderstandings and delays in activity.

Lesson 4: IT solutions helped to adjust demanding working conditions, but have
limitations

IT solutions have enabled HOs to adapt, improve, and streamline challenging working
conditions, particularly when dealing with difficult patients and the overwhelming daily
responsibilities of hospital staff attempting to implement IT company recommendations. This
experience has also clarified what is truly needed to address specific problems effectively.

For instance, older patients often struggle to use new gadgets, such as smartwatches or
smartphones, making it difficult for them to adopt remote monitoring solutions. Additionally,
finding older patients with appropriate smartphones, particularly those from rural areas, poses
a significant challenge. In such cases, family members play a crucial role in supporting patients.

Lesson 5: Innovative solutions require patience and understanding

Patience is essential, as innovative solutions that yield results—whether positive or negative—
demand dedication and mutual understanding among participants. This is particularly true
for those who have not previously used such procedures but are eager to learn and implement
them. Innovative solutions play a crucial role in modernizing existing working conditions,
ultimately improving efficiency and patient care.
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Therefore, referring to the acquired experience, we consider the hospital is now more open to
adopting technology solutions and collaborating with companies thanks to the HealthChain
project.

3.3.5. Future plans

As for Rinigard, the information gathered during the pilot phase has proven invaluable for the
product development team. These insights were used to define potential new features and
upgrades for the product. As Rinigard went out of business, all findings and results were
handed over to Rinicom Holdings, the solution's owner, for future upgrades.

As a high-tech solution for moving bed position, we are discussing camera misalignment as a
future technology. Rinicom has developed this camera misalignment system now, and it is
deployed on all 125 platforms of the Piccadilly Line of the London Underground. This
screenshot shows the system in operation:

Figure 20. Evolution of the SAFE solution by Rinicom

As for VERSO, despite the huge effort from both parties (Verso and HO), the solution is not yet
ready for adoption. Yet the pilot provided the hospital with valuable experience in adopting
such solutions and reduced the risk of future technology acquisitions. The company has drawn
the following conclusions:

= The implemented solution technologically satisfies the requirements for remote
monitoring of cardiac patients. Measurements obtained through the smartwatch
device provide healthcare professionals with valuable insights into patients’ conditions,
enabling informed decisions about whether rehospitalization is necessary or if patients
can continue their prescribed treatment at home. Continuous heart monitoring also
enhances patients’ sense of security, positively impacting their treatment process.

=  However, the solution currently falls short in terms of ease of use for the target user
group. Cardiac patients, primarily elderly individuals, often lack the technological
literacy required to perform device pairing procedures with smartphones, navigate
smartphone applications, or troubleshoot communication disruptions or errors on the
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smartwatch or smartphone. Even a minimal configuration, which is acceptable for
tech-savvy users, poses significant challenges for this demographic, diminishing the
intended sense of security and leading to frustration and feelings of helplessness.

Based on these findings from the pilot involving real patients, Verso has outlined the following
steps to address these challenges and improve the solution:

Smartwatch Device Enhancements. Verso has provided feedback to the device
manufacturer regarding the pilot's findings, specifically highlighting issues with
oxygenation measurement accuracy due to the sensor's dependence on pressure.
Elderly users tend to apply excessive pressure, which can lead to inaccurate readings.
Verso will collaborate with the manufacturer to refine sensor sensitivity and improve
measurement reliability. The device pairing process with smartphones requires manual
data entry, which confuses non-tech-savvy users. Verso proposes adopting modern
Bluetooth pairing methods, similar to those used for wireless earbuds, where the
smartwatch is automatically detected by the smartphone, offering a one-tap pairing
option without manual input.

Application Improvements:

- Simplify the pairing process, as described above, to ensure seamless connectivity
with minimal user intervention.

- Introduce the ability to send reports to multiple recipients, including the Pulsevita
portal, to facilitate data sharing with healthcare providers.

- Incorporate alarms and reminders for regular ECG measurements, medication
adherence, and patient self-assessment surveys. These features will be integrated
into reports sent to physicians via the Pulsevita portal, enabling better tracking of
patient compliance and health status.

Training and Support Initiatives:

- Prepare workshops in hospitals during the solution’s rollout to train healthcare staff
and patients on its use.

- Develop video tutorials for both medical personnel and end-users to provide
accessible, step-by-step guidance.

- Introduce telephone or video-call support for healthcare staff and patients to
address real-time issues.

- Enhance the Pulsevita application with support features, such as help pages and an
interactive Al chatbot to assist users in troubleshooting problems.

Strategic Focus for Scalability:

- In light of the pilot's results indicating that the solution is not yet fully ready for
widespread adoption, Verso will prioritize meetings with potential new users to
gather additional feedback for further refinement of the solution and to update the
business plan. KBC Rijeka's network has been instrumental in facilitating these
meetings, where Verso will present the solution, share pilot results, and discuss
potential collaboration models.

- Leverage the invaluable clinical research experience gained through the
HealthChain project, which provided real-world testing opportunities that a small
IT firm like Verso could not have independently organized. This experience, along
with newly established contacts, will drive further improvements to the solution
and other Verso products.

Additional Proposals for solution growth:
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- Integration with Wearable Ecosystems: Explore partnerships with other wearable
device manufacturers to ensure compatibility with a broader range of
smartwatches, increasing flexibility for users and healthcare providers.

- Pilot Expansion: Initiate a follow-up pilot phase in additional healthcare facilities to
validate improvements and gather more diverse feedback, ensuring the solution is
robust across different environments.

3.4. Slovenia West Progress Overview

3.4.1. Introduction

The team involved in the West Slovenia pilot includes:

=  HEALTHCARE ORGANISATION: Surgical Hospital Rozna dolina, Ljubljana, Slovenija is a
small surgical hospital, privately owned but publicly financed, with approximately 7000
surgical procedures performed per year. Surgery is mainly oriented to orthopaedic and
general surgery. About 700 hip procedures are performed per year.

=  ECOSYSTEM SUPPORTER: Slovenian Innovation Hub (SIH EEIG), is a key ecosystem
organisation in Slovenia, connecting academia, industry, healthcare providers and
policymakers to foster innovation in the health and medicine sector. It supported the
implementation of Slovenia’s Smart Specialisation Strategy and promoted
collaboration, digital health innovation and value-chain development within the
national ecosystem.

=  COMPANY: Health Lord (West Slovenia), an SME owning a healthcare platform that
connects patients and different healthcare providers.

=  COMPANY: Open Line Vitaly (formerly PARSEK), an integrated care company with
presence in Slovenia, the United Kingdom, and the Netherlands with experience in
oncology, mental health, cardiology, and other therapy areas. As a large ICT company
Parsek shared knowledge in the field of quality, regulation and business development.

The Healthcare Organisation challenge is related to Hip arthrosis management, which has a
big burden on patients " quality of life, functional independence, and disability. Its treatment
is demanding due to potentially interfering comorbidities (diabetes, hypertension,
osteoporosis). The average duration in RoZzna dolina after the intervention is 7 days. Due to
medical and economic reasons, the HO wanted to shorten the hospitalisation to 2 days while
maintaining clinical outcomes. To improve the quality and effectiveness of patient care, Rozna
dolina also needed a smooth transition to home care and better socialisation at home, given
that most patients are elderly.

Health Lord has developed and implemented a new use case for its existing telecare
management and care pathway support solution (TRL = 6). The new pathway is care before
and after hip surgery. By digitally transforming this care pathway, some rehabilitation can be
shifted to home care, reducing length of stay.

Table 20. Summarised West Slovenia introduction.

Challenge Potential Solution(s) Goals & Objectives

Access to health Ensure easy access, complete and reliable
data and history Seamless care includinginformation and documents related to patients’
including actual personal medication plan health status and pharmacotherapy. Reduced time
pharmacotherapy and improve quality of data.

Patients’ Multimedia presentation and

Effective education and reminders for better

empowerment and e education for pre and post - , .
patients’ involvement and compliance

adherence operative activities
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Patients’ bsycho- Permanent connection
social chaﬁeﬁ es monitoring and guidance of Less stress and better patient involvement during
g patient after shortrehabilitation leading to better health related

after release from

the hospital hospitalization. Monitoring ofquality of life

key symptoms and outcomes

Lower average hospitalization costs in rehabilitation
phase in comparison to average standard
procedure.

Hospitalization Short hospitalization after
costs’ optimization surgery

Health related quality of life and satisfaction with
hospital service at the level or above the standard
service

Transparency of PROMs and PREMs
outcomes measurement

3.4.2. Regional kick-off

The kick-off meeting was held on February 1st, 2023, where a preliminary definition of the
project was presented, along with the partners' roles and an initial activity plan. A set of
necessary activities and documents for the team was defined. The meeting also focused on
aligning the SLO project implementation structure, clarifying partners' roles, and establishing
working teams.

Figure 14. Western Slovenia Regional Kick-off Meeting.

The distribution of project partners' roles, as previously outlined, was further expanded by
defining the clinical team. This team consists of members from KSRD, including the lead
doctor, a senior nurse, a hospital pharmacist, and administrators and other colleagues. The
project preparation and development of key ICT support solutions were handled by HL, with
its interdisciplinary team and experts dedicated to the ICT solutions. As agreed, HL also
coordinated the involvement of external community pharmacists. Their planned service
included creating personalized medication plans and facilitating seamless care transitions
from the primary to the secondary level.
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3.4.3. Implementation

3.4.31 Implementation Calendar

The team initially planned to achieve partial preliminary results by June 2024. However, the
pilot implementation activities were rescheduled from April-June to July-November. The
following table outlines the updated schedule of activities.

Table 21. West Slovenia: Critical milestones and deliverables progress.

Deliverable / Milestone Execution date

GOZ ICT development June 2024
Feedback from users regarding GOZ ICT June - NovemberReceived from the
2024 patients on the pilot and
from the potential new
customers.
Finalization (fine tuning) of renewed service and ICTJune 2024
solution
HP training, update June 2024
Clinical project execution and KPI measurement July - November
2024
Preliminary report pilot implementation June 2024
Clinical project KPI collection and analysis November 2024
Preparation of user experience report December 2024

Conclusions, analysis and SLO clinical project report December 2024
Preparatory Work

The clinical team standardized processes, and HL introduced an ICT concept and operational
principles for mobile health management. A co-creation process began with stakeholder
needs assessments, gap analysis, and the identification of challenges and potential solutions.

KSRD and HL analysed the clinical pathway to identify inefficiencies, gaps, and stakeholder
needs, enhancing patient-centred care and workflow efficiency. Key elements for an ICT-
supported clinical approach were defined, and a draft clinical process and process diagram
were prepared. Ethical requirements were addressed, and partners aligned staff on project
goals, responsibilities, and dynamics. Draft plans, communication documents, and informed
consent instructions were developed to support project implementation.

Solution Design and Development

KSRD focused on developing and refining ICT solutions to improve patient care and clinical
processes. Initially, the ICT tools were redefined based on stakeholder feedback and user-
friendliness assessments. The solution evolved from a fully web-based system to a combined
web and mobile application, ensuring greater accessibility, particularly for older patients. The
mobile app was designed with simplified features, such as easier login, fewer buttons, and
independence from browser updates, to enhance usability and satisfaction. Development
followed a structured process, including planning, design, coding, integration, and testing,
with parallel versions created for Android and iOS. User acceptance testing will be completed
during the clinical pilot.

The ICT solution also introduced tools to empower patients, including a medical history
guestionnaire to improve data collection and a web application to assign pre-surgery tasks.
Additionally, a personalized educational notification system was developed to provide tailored
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guidance for patients. Pharmacists were supported by digital tools that enabled the creation,
transfer, and updating of personal medication plans, ensuring seamless care across public
pharmacies, hospitals, and telepharmacy services.

Four patient questionnaires were incorporated to track health outcomes, satisfaction, and
usability, and sent at appropriate intervals. Pilot Deployment & Testing

The pilot implementation for the project began in May 2024 with preparatory activities,
including stakeholder training based on the clinical process, role distribution, and required
documentation. The project team provided essential materials and technical guidance to the
senior nurse and hospital pharmacist, training them on ICT installation, remote patient
monitoring, and seamless care using the HL ICT solution. All activities were internally tested
before public use.

The clinical pilot officially launched on June 11, 2024, with the first Orthopaedic School session,
where KSRD staff, the HL team, and invited patients participated. Patients received standard
healthcare information, details about the project, and instructions for registering with the HL
ICT solution. They were also invited to sign consent forms to join the project.

Progress monitoring

Project management and coordination, including progress monitoring, were achieved
through regular meetings, either the SLO HC complete team, bilateral KSRD and HL team
meetings, or separate experts’ collaboration.

3.4.3.2 Deviations and corrective measures

Table 22. Deviations occurred HL solution implementation.

Deviations Corrective measures

During training, it was observed that the primary target
population—patients undergoing hip surgery—was not ideal for
digitization because of their age and low digital literacy. Most
patients were over 55, with an average age of 66, while younger
patients were rare, often due to genetic predisposition. To address
this, hospital administrators enhanced the solution by developing
a patient-friendly mobile application. This was essential given
patients' age and the new functionalities that could only be
supported by a mobile app, not a web app. Caregivers were also
involved and HL provided individual support.

Low Patient ICT literacy

Delays in the project, such as additional development
requirements for the mobile app, led to rescheduling the clinical
pilot fromm April to July. Challenges included time-consuming
external service timelines, especially from Apple, but the ICT
solution now provides a robust, user-friendly platform to support
both patients and healthcare providers.

Pilot delays

3.4.4. Pilot Results Assessment

3.4.4.1 Pilot Results and KPIs

The solution implemented a seamless care model centered on a Patient Medication Card
(PMC), designed to empower patients after discharge. In parallel, the pilot introduced the
systematic collection of Patient-Reported Experience Measures (PREM) and Patient-Reported
Outcome Measures (PROM) to support continuous monitoring and improvement of care
quality.
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The pilot was conducted on a small scale with 21 patients. HL participated in six Orthopaedic
School sessions (June to October 2024), where 36 patients initially joined the project. However,
15 patients later withdrew due to surgery refusals, cancellations, or postponements, leaving 21
participants, matching the target number for the pilot.
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Figure 16. Mobile App Planning
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Figure 17. Mobile App for patients
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The pilot successfully delivered and validated a minimal viable mobile patient
empowerment application. The concept of remote rehabilitation supervision was shown to
be feasible, along with the implementation of digital PROM and PREM data collection.

The pilot demonstrated a significant reduction in average hospital length of stay, from 7
days to 2 days, highlighting the approach's effectiveness. Accessibility was improved through
a no-registration approach, while automated reminders increased patient adherence to
therapy. Continuous mobile connectivity with healthcare professionals reduced patient
anxiety, and telemedicine was widely perceived as a practical and effective solution.

KPIs and their progress are described in the table below.

Table 23. KPIs progress status.

Patients HRQL, at At the same level or better asKPI achieved. See the figuresDecember 2024

the end of benchmark and charts below for details.
rehabilitation period

PROMSs during the At the same level or better askKPI achieved. See the figuresDecember 2024

rehabilitation benchmark and charts below for details.

PREMs at the end of At the same level or better as To be measured in a clinicalDecember 2024
rehabilitation benchmark pilot

period

Average duration of Quality of life compared with 2-2 days December 2024
hospitalization 3 instead of the average 7

(days), at the end of

service

User-friendliness of >75y satisfied or very satisfied 60% December 2024

the ICT solution, at
the end of service

Clinical project execution and KPl measurement

Most patients rated the solution as excellent and were willing to recommend it to others. There
were no negative ratings, although some patients suggested improving accessibility.

Count of GENERAL ASSESSMENT OF THE KSRD
100%
90%
80%
70%
60%
50%
40%
0%
20%
10%
0%

GEMERAL ASSESSMENT... =
m 5. excellent
m4 good

Total
Figure 18. General assessment of the solution by KSRD
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Health-Related Quality of Life (HRQL)

By better preparing patients for treatment and more effective rehabilitation, their quality of
life improves. As part of the pilot, the patients' general health status was measured before
surgery, one week after surgery, and again three months post-surgery.

The pilot involved patients with multiple co-morbidities due to their advanced age, some of
whom also had issues with the other hip and were already awaiting surgery for it. These factors
influenced their perception of their overall health before and after the surgery. Despite a
successful hip operation, many patients rated their general health or mobility as poor.
However, the statistics indicate improvements in both mobility and overall health after
surgery. The situation was different for anxiety and depression. Many patients expected
significant improvement following surgery, but when they encountered additional health
issues or complications, such as falls, it affected their emotional state.

Sum of Assessment of general health status (100-Best)

100,00% -
90,00%
80,00%
70,00%
60,00% Time -
u0 - before surgery
50,00% =
= 1-week after surgery
40,00% 2 - three months after surgery
30,00%
20,00%
10,00%
—_—
20 40 50 60 70

0,00%
75 50

Figure 19. General health status of patients one week before, one week after and three months after
surgery.

Countof PAIN

100,00%
90,00%
20,00%
70,00%

60,00%

Time -

50,00% 0 - before surgery

w1 - week after surgery
40,00% 2 -three morths after surgery
30,00%
20,00%
10,00%

0,00%
3-lfeelseverepain  2-|feel moderate  1-1feel shight pan or  0-1dontfeel any
or discomiort pain or discomfort discomio pain or discomfort

Figure 20. Pain one week before, one week after, and three months after surgery.
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Countof MOBILITY

100,00%
90,00%
80,00%
70,00%
50,00% i

50,00%

40,00%
30,00%
20,00%
10,00%
A—

0,00%

4 -1 caniwalk 3 - | have severe 2 - have 1-1 have minor 0 -1 have no
difficulty walking moderate difficuty problems walking  problems walking
walking

Figure 21. Patient mobility one week before, one wee

Countof ANXIETY / DEPRESSION

100,00%

90,00%

20,00%
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Time Ad
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2 - three months after surgery

k after and three months after surgery
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30,00%
20,00%
10,00%
e

Figure 22. Anxiety and depression one week before, one week after and three months after surgery.

The usability and user experience of the Mobile
100%

90%
80%
T0% MIZ is an important tool .+
60% m5, | completely agree
50% m4 | mostly agree
40% 3. | partially agree
0% m 2. | mostly disagree
20% m 1. | completely disagree
R

0%

Total
Figure 23. How important is MIZ for patient
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100%
90%
80%
T0% Is MIZ a friendly tool for... =
50% u5_| completely agree
50% u 4. | mostly agree
40% 3.1 partially agree
30% u 2 | mostly disagree
20% 1. | completely disagree
10%

0%

Total
Figure 24. Is MIZ a friendly tool?

100%
90%
80%
T0%
60% Does constant connection.. =
50% 5. | completely agree
40%
30%
20%
10%

0%

m4 | mostly agree
m2 | mostly disagrese

Total
Figure 25. Does constant connection with HCP via MIZ during rehabilitation reduce fear?

100%
90%
80%
T0%
MIZ reminders make it... -
60%
u5_| completely agree
50% 4_| mosily agree
40% =3.| partially agree
30% m2 | mostly disagres
20%
10%
0%

Total
Figure 26. MIZ reminders make it easier to complete tasks?

100%
90%
80%
0% Iz information mare... -
60% u5.1 completely agree
50% 4_| mostly agree
40% 3. partially agree
30% u2_| mostly disagree
20%
10%

0%

Total

Figure 27. Is information more efficient and easier through the MIzZ?
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Are diaries with alerts... r

60%
50%
40%
30%
20%
10%

0%
Total

u 5 | completely agree
4. | mosily agree
3 | partially agree
u1_| completely disagree

Figure 28. Are diaries with alerts important for me?Is information more efficient and easier through the

MIZ?

100%
90%
20%
70%
60%
50%
40%
30%
20%
10%

0%

Total

Do you find telemedicine... «
5. | completely agree

4. | mostly agree

u 3 | partially agree

Figure 29. Do you find telemedicine services easy and practical?

Transparency of waiting lists and information on when | will have a medical procedure.
Remote ordering to a healthcare service.

Search engine for healthcare providers and contact information.

Evaluation of patient satisfaction with the provider and the quality of healthcare providers.
Access to health and treatment services and products from home.

‘Warning to the patient about health risks.

Warning for healthcare provider if disease is not being treated appropriately.

Easy entry of medical reports into personal health record.

Remote healthcare provider care and treatment advice.

Access fo complete and verified information on health maintenance and treatment.
Self-measurement diaries (e.g. blood pressure, blood sugar, weight, etc.).

Reminder when to take medication.

Personal electronic health record

o

2 4 ] 8 10 12 14 16

Figure 30. The most useful digital support functionality for patients.

Users expressed satisfaction with the HL ICT user experience, though there are opportunities
for further improvement. Given the patients' ages (10 over 70), any mobile phone activity can
be challenging. It was observed that certain functionalities should be optimized to enhance

the user experience.

For security reasons, two-factor authentication (2FA) is required for the initial registration and
occasionally thereafter, where a security code is sent via SMS. The user must manually enter
the SMS code into the mobile application. The login process could be optimized by allowing
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the mobile app to automatically read the security code from an SMS, while still allowing older
patients to log in easily by clicking an icon and entering a simple password.

The mobile application allows the transmission of more detailed, higher-quality information
than paper. Exercises typically presented on paper with multiple images can now be displayed
more clearly, with added audio explanations in video form. High-quality, personalized video
presentations can also enhance patients' perception of hospital services. There are additional
opportunities to improve the delivery of patient video presentations.

3.4.4.2 TRL

The TRL of the solution was 6 at the beginning of the HC project, and it has now progressed to
a TRL of 8.

3.4.4.3 Challenges and Lessons Learned
During pilot execution, various challenges were encountered.

Poor Digital Literacy of Patients

All patients owned smartphones, but they primarily used them for basic functions. Most
patients, including those in the study, primarily used their phones to make calls. Using a web
browser on a mobile phone was unfamiliar to them, and entering a security code received via
message during login was considered unacceptable. However, clicking on a specific icon and
entering a simple password was still deemed acceptable by most.

Patients’ Passivity

Patients scheduled for surgery in the upcoming period were invited to each education session
at the KSRD clinic. Approximately 30% of patients did not respond to the invitation to
education and did not attend the event, indicating their passivity.

Passivity or Lack of Interest of Patient’s Caregivers

Despite the patients' age and poor mobility, most, with only a few exceptions, came to the
training without their caregivers, which may indicate either caregivers' passivity or patients'
desire for independence or privacy. Nevertheless, all patients reported receiving satisfactory
support from their loved ones in the questionnaire.

Market Changes and Regulatory Issues

Market dynamics and regulatory topics posed significant challenges, requiring adaptations in
design and implementation. Legal and market advisors — major ICT companies engage in
experience sharing and are consulted to ensure compliance.

Service Providers’ Timelines and Responsiveness

Delays in service providers' timelines, such as Apple's extended response times for mobile app
approvals compared to Google's, affected our project schedules. The project team accounted
for these delays and resolved the issue by building buffers into the project timeline and
maintaining close communication with service providers to expedite processes where
possible.

Real-World Healthcare Situations

Real-world issues, such as long waiting periods for surgeries, required adaptations in pilot
designs. Pilot design was modified to accommodate these realities, ensuring that project
interventions were practical and effective within the existing healthcare infrastructure.

As a result of this experience, the following lessons learned and recommendations are
provided.
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Lesson 1: Flexibility in Project Design

Adaptation to real situations: For instance, adapting the pilot design to reflect real healthcare
situations, such as extremely long waiting periods for surgery services, was essential. This
required us to modify the pilot design to fit the actual circumstances better.

Lesson 2: Co-creation and User Involvement: User-Centred Design

The importance of a co-creation approach that incorporates users' needs and competencies
throughout the design and development process cannot be overstated. For example,
although a web-based solution was initially developed, the need for a mobile app became
clear, underscoring the value of understanding and addressing user preferences and
requirements from the outset.

3.4.5. Future plans

KSRD recognized the value of the hospital's digital collaboration with patients and expressed
interest in the patient empowerment project. They aim to extend patient empowerment
across all hospital services. As a private hospital, patient satisfaction is its top priority. Despite
ongoing digitalization efforts, they remain commmitted to maintaining a personal approach to
patients, which could be further enhanced by digitizing certain processes. The hospital is
currently relocating and updating its main information system, making the patient
empowerment project relevant for future phases.

For Health Lord, the pilot led to the initiation of a new injury-focused project at another hospital
and demonstrated strong acceptance among a younger patient population. Positive feedback
from potential customers during the pilot project is a promising sign for the future.

As part of the HC project, insights were gathered on the implementation of ICT systems in
hospitals, highlighting several key points. The expansion of the patient empowerment product
will be divided into two phases. In the first phase, the focus will be on smaller private specialist
clinics because fewer decision-makers are involved, leading to quicker decisions. In parallel
with the first phase, efforts will be made to further expand the patient emmpowerment product
within Slovenia, where familiarity with the market, stakeholders, and regulatory requirements
provides a strong foundation. During product development, the added value of the entire
solution will be continuously enhanced.

3.5. East Netherlands Progress Overview

3.5.1. Introduction

= HEALTHCARE ORGANISATION: Rijnstate is a top clinical teaching hospital in the
Netherlands and offers inpatient and outpatient services in 29 medical specialties, as
well as emergency care, with a special focus on oncology, immunology, vascular care,
and vulnerable elderly.

=  ECOSYSTEM SUPPORTER: East Netherlands Development Agency (Oost NL) is a
regional development agency for the eastern part of the Netherlands, active for over 50
years. With a clear public mission, Oost NL supports entrepreneurs in East Netherlands
in accelerating innovation and bringing their ideas successfully to market. Together,
we are building a liveable future where technological innovation supports sustainable
food, accessible healthcare, a strong industry, and smart energy solutions.

= COMPANIES:
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- BeterDichtbij (West Netherlands) focuses on online communication for both
healthcare professionals and patients. It was founded in 2018 by a group of
hospitals, and the majority of shares are still owned by Dutch Hospitals. In

- Philips (South Netherlands) is a leading health technology company focused on
improving people’s health and well-being.

Rijnstate aimed to optimize patient telemonitoring in hospital care and to improve
collaboration between care professionals and organizations to improve the overall quality of
care and patient satisfaction. The focus is on increasing process efficiency in the Virtual Care
Center (VCC) they already have in place and improving collaboration between the hospital and
primary care.

To make the VCC work more efficiently, there is a need for an overview of all patients in
telemonitoring at home that integrates the different telemonitoring systems. More
specifically, it is important to have an overview of the patients who need attention, that is, the
ones for whom there is a notification (e.g., because of exceeding a vital sign threshold). It
should facilitate further scaling of telemonitoring to more patients.

An additional goal was for all collaborating healthcare professionals within the hospital and
primary care to share information and data on telemonitoring patients to streamline
processes, communicate more effectively, and collaborate more efficiently. The focus was on
wound care (in the hospital) and communication with primary care.

For the first challenge, Philips owns a cloud-based telehealth solution called Virtual Acute Care
(VAC). Virtual Acute Care provides a configurable, flexible telehealth solution that augments
experienced clinicians' workflows and processes to help solve local healthcare challenges.
Even though the solution is specifically built for the Intensive Care Unit (ICU), Philips has
leveraged it to address the challenges posed by Rijnstate.

BeterDichtbij had developed an online communication platform that helps healthcare
professionals communicate more easily. The platform facilitates messaging and video calls
between users, groups, or departments and uses attachments/message templates and several
features to improve online (asynchronous) digital communication. By offering digital
communication between Rijnstate and some of their healthcare partners in Primary Care, the
goal is to improve collaboration in patient care. Healthcare professionals can ask questions
about specific situations, seek clarification on measurements or patient-related data, and work
together to enhance patient care while improving information flow in both directions.

Table 24. Summarised project introduction.

Challenge Potential Solution(s) Goals & Objectives

Optimizing patient Increase the efficiency of processes
telemonitoring in hospital care in the VCC by creating an overview
and improving collaboration Philips Virtual Acute Care of all patients in telemonitoring that
between care professionals and combines the different
organizations to improve the telemonitoring systems.

overall quality of care and Improve collaboration between
patient satisfaction. BeterDichtbij Collega Rijnstate and  primary  care

organizations.

3.5.2. Regional kick-off

Philips
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At Rijnstate, the VCC team manager and two nurses were assigned to participate as the main
clinical team. During the kickoff meeting and subsequent technical and workflow meetings
between Rijnstate and Philips, Philips presented the capabilities of the VAC solution, and the
VCC nurses shared their needs for it.

Agenda for Technical Session 8 June 2023

A. Project Background - Rijnstate 40min
o HCintroduction Laura
o Rijnstate Challenge Loes
o Present architecture of VCC Rjjnstate
B. Virtual Acute Care solution — Philips 45min
o VAC introduction Fugel
o VAC setup & architecture Nagesh
o Integration possibilities & IBE integration Dimitri
15 min break
C. Architecture setup Virtual Care Center - Both 40min
o Discuss potential setups and system integrations All
D. Required Integrations and Gaps - Both 20min
o Challenge Solution Fit Philips
o Who should be contacted for integration All
o What would be need from a partner SME All
E: Summary, next steps and actions

Agenda 14 + 16 June 2023 - Workflow sessions

Day #1: Understanding workflow, needs and pain points, agree on KPIs, setup solution
design draft

Day #2: Review solution design, create mock-ups

1. KPIs
a. Rijnstate — introduction about VCC: vision and success/KPls
b. Determine joint KPIs for HC (and beyond) -> relate to scope and timelines
2. Clinical Workflow (incl. primary care)
a. Rijnstate presents process flow / workflow + draw it out together
b. Tour at VCC, incl. interview VCC nurse
c. Philips facilitates a Journey Mapping
i. Map pain points
ii. Identify corresponding needs
iii.  Translation to technology
3. Solution design
a. Setup a solution design draft
b. Co-create mock-ups
4. Scope & timelines
a. How to distribute the work in the framework of HC

BeterDichtbij

After several meetings with stakeholders in and outside of Rijnstate, on the 27t of March there
was a kickoff scheduled with all relevant partners in the field of woundcare. Within Rijnstate
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there was great enthusiasm amongst the woundcare nurses to use BeterDichtbij to
communicate with network partners around Rijnstate.

BatorDichibg

Van start met
BeterDichtbij Collega

Figure 31. Kick-off intake BeterDichtbij.

After that meeting, 3 home care institutions decided to start the pilot with BeterDichtbij &
Rijnstate, and a fourth later joined. Therefore, it was decided to start the pilot with Attent,
Thuiszorg Groot Gelre, Wondzorg Arnhem, and STMG. On April 16th, the official pilot
implementation began with a kickoff involving all parties.

3.5.3. Implementation

3531 Implementation calendar

Table 25. East Netherlands: Critical milestones and deliverables progress.

Deliverable / Activity Description Completed |[Comments
Milestone Date

Shape a collective understanding of the
Case for change challenge and technology to scope andJune 2023 Done
define the need/solution fit.

Agree on launch approach and start
mapping workflows and identifying pain-July 2023 Done
points

Platform strategy &
workflow analyses

Collecting the needs of
In progress primary care takes
longer than expected.

Understanding the needs and role of the
Needs assessment .
primary care and the VCC
Analyse the internal IT landscape and
IT Assessment report requirements and challenges forJune 2024 Done
integration.

Collect requirements with users and other

key stakeholders including primary care October 2023 |Done

List of requirements
Create a design proposal for the solution

Solution design based on the technology description andJune 2024 Done
list of requirements
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System configuration experts

Key user trainin . A
y 9 functionalities in the new system

Partner discussion  Work sessions around integration with
other technologies in the ecosystem

and integration

System acceptance & System  configuration readiness
install evaluated to proceed with installation

Train the key users on the workflows and31 March -1 A|orilDo

is13 March - 2

dAVHEALTHCHAIN

Application is configured by technology13 March 2025 Done

2025 ne

We have not been able
to resolve all possible
scenarios. Rijnstate
could not onboard
more than 2 data
providers

On hold

3Done
April 2025

Go live Philips VAC Transition workflow towards new solution 29 April 2025 Done

Hypercare technical support

Closely monitor solution and provide

25 October 2025 Done

Evaluate solution and Evaluate user experience of the solution1 April & 23 AprilService Pack 2 and 3

optimize and optimize design
Scale solution to

bigger population and patient populations

Validate impact

Final Evaluation . .
Philips Wrapping up the pilot

End pilot Philips Pilot end with HealthChain

Throughout phase three the solution is
gradually implemented in other workflows -

Study the use of the solution and measure6 August 2025
the impact of the implementation

2025 loaded

Rijnstate could not
onboard more than 2
data providers

Mid-term KPI
evaluation

21 October 2025 ;| kp! evaluation

S NovemberLessons learned call
2025

27 October 2025 \© More inbound data
and decommissioning

Starting the
implementation with
institutions

Kick-off
BeterDichtbij

Implementation and

BeterDichtbij
woundcarel6 April 2025 Done

testing BeterDichtbij

Start pilot
BeterDichtbij

Setting up the environment and accounts 16 June 2025

Starting the pilot with Rijnstate and 4
homecare institutions (STMG, Thuiszorgl6 June 2025
Groot Gelre, Wondzorg Arnhem, Attent)

Interim evaluation  Checking in with teams to discuss

BeterDichtbij progress during the pilot

Final Evaluation

BeterDichtbij Wrapping up the pilot

End of pilot

BeterDichtbij The pilot ends with HealthChain

Preparatory Work

Done
Done
243uly2025  °°N©
16 SeptemberDOne

2025

The official pilot within
HealthChain ended in
September, but the
users continue working
with BeterDichtbij
Colleague until a
regional decision for an
application has been
made (expected 2026)

16 September
2025

The solution design phase was completed, and the project scope was defined.
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Solution Design and Development

During this phase, Philips and Rijnstate organized an interactive workshop to map current and
future workflows in the VCC and to draft requirements for the pilot. Moreover, KPI's were
defined to be measured at the beginning and end of the project, and a Philips team (product
manager and clinical transformation leads) conducted interviews with the VCC nurses to
ensure the solution fits the needs of the VCC.

Furthermore, there were sessions to analyse workflows and define the need to integrate both
the Philips Platform & BeterDichtbij. Currently, the two platforms work side by side after the
go-live to validate the assumptions and functions on the integration.
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Figure 32. Workflow sessions boards.

BeterDichtbij and Rijnstate held several meetings with potential partners and stakeholders to
assess interest in starting the pilot.

Pilot Deployment & Testing

The Go-Live of VAC was on April 29t 2025, after which the pilot ran till October 27t 2025.

For BeterDichtbij, the pilot started on the 16" of June 2025. During that phase, all users received
an account and instructions, after which they got started on the 16%" of June. Although the
official pilot within HealthChain ended on the 16t of September 2025, users continue to work
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with BeterDichtbij Colleague until a regional decision on an application has been made
(expected 2026).

Progress monitoring

To safeguard against potential delays and risks, bi-weekly progress meetings with all partners
of the East-Netherlands region were scheduled from the beginning of the HC project. These
meetings served as checkpoints to track implementation progress, allowing early
identification of risks or delays and prompt intervention.

From the start of Philips VAC implementation at Rijnstate to the end of the pilot, additional
biweekly progress meetings were held between all technical and clinical team members of
Rijnstate and Philips. These are specific to the Philips VAC implementation.

During the BeterDichtbij pilot, both BeterDichtbij and Rijnstate held regular meetings before
and after the implementation of BeterDichtbij Collega.

3532 Deviations and Corrective Measures

Table 39. East NL deviations occurred, and corrective measures.

Deviations Corrective Measures

Rijnstate could not onboard more than 2 of their data providers
(hospital suppliers not participating in the project, who were
responsible for some of the hospital systems). This meant that the

Other technical partners aredatafrom these partners could not be integrated into the solution.

unwilling to collaborate (Philips) Various mitigation actions were implemented, with Rijnstate
negotiating with the suppliers. However, we were unable to reach
consensus, and the solution worked only with the 2 providers
mentioned.

It was challenging to involve a healthcare organisation with whom
Collaboration with primary care wasto pilot the commmunication tool, which delayed the initial pilot start
challenging (BeterDicthbij) date. However, thanks to Rijnstate's collaboration, the participation
of primary care organisations was secured.

3.5.4. Pilot Results Assessment

3541 Pilot Results and KPIs
Philips

The solution was tested in a real-world clinical setting to assess its ability to bring together
fragmented data in the hospital's Virtual Care Center by creating a unified patient view
from multiple telemonitoring systems. The solution integrated several telemonitoring
systems, such as Luscii, Guardian, and FibriCheck, into a single platform to reduce the time
spent switching between different applications. 19 care pathways were integrated. Philips
trained 2 key users and the other 7 users.

However, the intended impacts were not achieved: nurses in the VCC did not rate workflow
efficiency and user experience positively.

First, the platform experienced stability issues affecting the reliability of notifications. As the
Virtual Care Center (VCC) workflow is primarily driven by notification-based prioritization,
inconsistencies in the alert overview were a critical limitation. In virtual care settings,
notification reliability is essential; without it, clinical confidence in the system is reduced.
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Second, usability and workflow efficiency did not meet expectations. Nurses reported that the
filtering options were not fully aligned with their needs and that extra clicks were required to
retrieve relevant patient information. As a result, the solution has not yet demonstrated clear
efficiency gains compared to existing tools.

A contextual factor that influenced the evaluation was the pilot scope. To reduce technical
complexity, only Luscii and Philips Guardian were integrated. However, by the time the
delayed pilot began, Guardian usage had decreased significantly (from 3-9 patients per day at
scoping to 1-2 patients per week). In practice, nurses primarily relied on Luscii and preferred its
dashboard. Even when using VAC, they still needed to consult Luscii for additional information,
which limited the perceived added value of the aggregated overview.

The final evaluation was therefore based on the tested configuration, which did not
demonstrate sufficient reliability or workflow improvement. Despite this outcome, the pilot
generated valuable insights into notification-driven care models, interoperability challenges,
and the importance of immediate, tangible efficiency gains in highly digitised hospital
environments.

BeterDichtbij

The pilot successfully improved regional collaboration for wound care teams between
Rijnstate Hospital and four home care organizations, achieving:

=  Enhanced Communication: +120 messages in +20 conversations among healthcare
professionals.

® Increased connection to the primary care: 12 key users were trained on the use of
Betterdichbij to seamlessly communicate with each other.

= Sustained Usage: Although the official HealthChain pilot ended in September 2025,
users found enough value in the tool to continue using it while waiting for a formal
regional decision on long-term adoption.

BeterDichtbij monitored metrics and provided those to the pilot partners and Rijnstate, to
show usage of the system. An example is shown here (metrics up until mid-September),
showing both # messages and conversations per week (number).

Started conversations & sent messages
120

100

80
m # Messages

| H H|H‘H|ﬂ||]|ﬂ ﬂlnlﬂl”ln

25 26 27 28 29 30 31 32 34 35 36 37 33

Figure 42. Usage of BeterDichtbij.
3542 TRL

For Philips, the solution started at TRL 6 (prototype demonstrated) and ended at TRL 7
(system prototype in an operational environment).

For BeterDichtbij, the solution started at a TRL 6 (prototype demonstrated) and ended in
a TRL 9 (system prototype in operational environment).
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3543 Challenges and lessons learned

Lesson 1: The value of workflow mapping

A key lesson learned is the importance of assuring clinical and operational relevance
throughout the project. Reducing risks during the implementation phase and encouraging
users to reflect on and adapt their way of working are crucial to ensuring successful outcomes.

Lesson 2: Shaping new ways of working

Breaking silos in care, e.g., between primary care and hospitals, is complex and requires
persistence—there are big opportunities to improve communication between healthcare
professionals, both within and between HOs.

Lesson 3: Stick to the plan

Another key lesson learned is that deviations can create ripple effects that impact the overall
process. To mitigate this, it is important to limit the number of stakeholders who can approve
changes and ensure that ownership is maintained at the correct level.

Lesson 4: The importance of shadowing sessions

Direct interaction between developers and users is essential. Iterating on insights is crucial to
fully understanding a workflow and challenging it constructively to drive improvements.

Lesson 5: Take a step back

Regularly reflect on the project status and solution design with a broader view than just the
current actions.

Stakeholder management:

=  Healthcare providers in and around Rijnstate do not really align when looking at the
primary stakeholders in those organisations around Rijnstate. In several meetings, it
was found that it is easy to agree on the view of the issues, but difficult to get everyone
to agree on the solutions. Stakeholder management and a clear direction or strategy
will help with that. This is also an issue that cannot be addressed within the scope and
influence of the HC project, making it dependent on the project.

= |t helps when a shared problem or question for all stakeholders is pinpointed early in
the process, rather than a solution looking for a problem.

= Start early by involving decision-makers when issues occur because the number of
steps and, therefore, the time to solve these is large.

3.5.5. Future Plans

The Philips Virtual Acute Care pilot was completed and evaluated within the extension
timeframe, and after careful consideration, the mutual decision was made not to continue
with the implemented solution.

At the end of the official pilot of BeterDichtbij (15th September 2025), the home care
institutions decided to proceed with using BeterDichtbij due to strong enthusiasm. The pilot
will thus be proceeded until January 31st 2026, and Rijnstate is currently investigating the
possibility to scale up usage of Beterdichtbij Collega throughout the region.
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4. Conclusion

The D2.2 Challenge Solution Implementation report provides a comprehensive overview of the
efforts undertaken to address critical healthcare challenges through the deployment of
innovative digital solutions across multiple European regions. Despite challenges such as
cybersecurity incidents, complex system integration requirements, and delays in validation,
the project has made substantial progress in aligning technological solutions with real clinical
needs.

The diversity of regional implementation, ranging from chronic disease management
platforms to predictive Al models and telemonitoring solutions, demonstrates the flexibility of
the HealthChain methodology and its capacity to adapt to heterogeneous healthcare
ecosystems. This section builds upon that foundation by assessing pilot results, solution
maturity (TRL), and adoption outcomes across regions, highlighting both regional differences
and shared achievements.

Across Murcia (Spain), Centro Portugal, Primorsko-Goranska County (Croatia), West Slovenia,
and East Netherlands, the HealthChain initiative has demonstrated its capacity to innovate in
key areas including chronic disease management, patient empowerment, telemonitoring,
and data-driven healthcare improvement. The diversity of regional implementations—ranging
from predictive Al models and chronic care platforms to remote monitoring and patient
engagement tools—highlights the flexibility and robustness of the HealthChain methodology
in heterogeneous healthcare ecosystems.

4.1.1. Regional comparison and implementation maturity

The implementation of HealthChain solutions across Murcia (Spain), Centro Portugal,
Primorsko-Goranska (Croatia), West Slovenia, and East Netherlands demonstrates the
adaptability and resilience of the challenge-solution methodology in heterogeneous
healthcare environments. Regional differences observed during implementation primarily
reflect contextual starting conditions rather than differences in commitment or progress.

Each region operated within distinct organisational and technical realities. For example,
Murcia (TR) encountered significant delays due to a cybersecurity breach that required a full
security audit and system hardening before piloting could proceed. While this extended the
timeline, it ultimately strengthened the robustness of the ESFERA platform and improved
internal security governance processes within the healthcare organisation.

In Centro Portugal (LDR), the implementation of the ophthalmology PROMs/PREMs platform
and NLP system progressed efficiently once data access was secured. However, the cardiology
predictive model required substantial additional effort because the clinical data were
fragmented and largely unstructured, distributed across multiple systems (hospital databases,
CardioBase, spreadsheets). Addressing these challenges led to the development of a secure
interoperability framework and structured data preparation workflows, significantly
enhancing institutional data governance capacity beyond the immediate pilot objectives.

Similarly, in Primorsko-Goranska (LDR), both the SAFE fall-prevention system and the VERSO
remote monitoring solution highlighted contextual constraints, including outdated hospital IT
infrastructure and low digital literacy among elderly patients. While integration limitations and
patient onboarding required corrective measures (e.g., providing smartphones, recalibrating
devices), the pilots delivered measurable clinical outcomes, including a 100% reduction in falls
in monitored rooms and a reduction in rehospitalisations in the monitored cohort. Importantly,
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the region reported increased institutional readiness and openness toward future digital
innovation.

In West Slovenia (MDR), implementation focused on digitally transforming the hip
replacement rehabilitation pathway. Although patient ICT literacy posed usability challenges
and required the shift from a web-based solution to a mobile application, the pilot successfully
reduced hospital length of stay from seven to two days while maintaining patient-reported
outcomes. This demonstrates that meaningful transformation can be achieved even in
contexts where end-user digital readiness initially appears limited.

In contrast, East Netherlands (MDR) operated within a highly digitised hospital environment.
Here, the challenge was not basic digital adoption but complex interoperability and multi-
stakeholder alignment. The Philips Virtual Acute Care pilot faced limitations due to the inability
to onboard all hospital data providers, illustrating that even advanced digital ecosystems
encounter governance and supplier coordination barriers. Meanwhile, the BeterDichtbij pilot
successfully strengthened collaboration between Rijnstate and regional primary care
organisations, demonstrating the potential of digital tools to bridge institutional silos.

Across all regions, implementation maturity was influenced by baseline digital
infrastructure but also by the ability to coordinate clinical leadership, IT departments, and
solution providers. The comparative analysis, therefore, confirms that implementation
maturity in HealthChain was shaped by contextual adaptation and organisational learning.

4.1.2. TRL evaluation and solution maturity

In every case, pilots progressed from structured co-design to real-world deployment,
advancing Technology Readiness Levels and operational validation, with most solutions
reaching TRL 7-9 by the end of their pilots, depending on integration complexity, regulatory
constraints, and adoption conditions.

TRL progression was supported by:

Clinical validation activities with healthcare professionals.

Continuous and repeated use by end-users.

Integration with hospital and organizational information systems.

Measurable improvements in care processes, efficiency, and patient engagement.

These results confirm that multiple solutions have reached a maturity level suitable for scaling,
extended deployment, or commmercialization.

4.1.3. Adoption success and sustainability beyond pilots

A key outcome of the HealthChain pilots is the strong evidence of adoption success and post-
pilot sustainability, reflected in concrete institutional decisions:

= |n West Slovenia (more developed), the pilot resulted in commercialisation, with the
solution being sold following the pilot phase, demonstrating market readiness,
technological maturity, and strong institutional acceptance.

= |n East Netherlands (more developed), while the Philips Virtual Acute Care (VAC) pilot
faced initial technical integration challenges, it generated valuable learnings that
informed system development and future improvements. In parallel, the BDB solution
demonstrated positive results and clear perceived value, leading the hospital to extend
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the BDB pilot until 31 January 2026, thereby confirming confidence in its potential and
long-term applicability.

In Centro Portugal (less developed), the three pilots delivered strong clinical and
organisational impact, reinforcing sustained collaboration between Promptly and
ULSC. The ophthalmology PROMs & PREMSs solution became fully integrated into
clinical workflows, while the ophthalmology NLP system successfully structured
unstructured clinical notes into standardized data, improving data consistency and
supporting downstream analysis. The cardiology Al predictive model enabled risk-
based prioritisation of TAVI patients, supporting more informed and equitable clinical
decision-making. Together, these outcomes strengthened institutional trust and
confirmed the intention to continue collaboration beyond the project’s lifetime.

Additional pilots who faced more challenges still added value to the organisations involved:

In Primorsko-Goranska in Croatia (less developed), the HO assessed the experience as
positive, increasing their knowledge and readiness for digital health innovation. As for
the companies involved, VERSO demonstrated reductions in hospital readmissions and
mortality and obtained valuable feedback to improve its solution; whereas Rinigard
(SAFE) proved effectiveness and addressed key challenges of the technology. As
Rinigard went out of business, all findings and results were handed over to Rinicom
Holdings, the solution's owner, which has developed a camera misalignment system
deployed on all 125 platforms of the Piccadilly Line of the London Underground.

In Murcia (in transition), the solution has demonstrated clear benefits of this kind of
innovation, and the HO is now ready to procure similar solutions with the Health
Resilience funds made available by the Spanish Health Ministry.

4.1.4.Lessons learned across regions

Throughout the implementation of the solutions, the regions identified lessons learned that
can be shared among actors in the healthcare ecosystem and leveraged within the
HealthChain Community of Practice. To provide a clear and transferable summary, these
lessons are organized into four thematic areas:

Technology and Solution Development

Iterative Development and Validation: Proved essential to ensure solutions evolved in
line with clinical needs.

Continuous Security Testing: Critical to safeguarding sensitive healthcare data and
maintaining trust.

Device Usability and Compatibility: Influenced user adoption, particularly among
vulnerable populations.

Adaptability of Solutions: Enabled alignment with regional specificities and emerging
requirements.

Organization and Management

Stakeholder Engagement and Alignment: Fostered alignment, ownership, and
sustained commitment.

Flexible Project Planning: Allowed teams to accommodate unforeseen challenges
while maintaining progress.

Parallel Workstreams: Improved efficiency and reduced delays.

Effective Communication Channels: Supported coordination, transparency, and risk
mitigation across regions.
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Data and Integration

= Centralized Data Management: Reduced fragmentation and improved consistency.

= Proactive Data Access Planning: Helped avoid implementation delays.

= Structured Data Preparation: Enabled effective use of analytics and Al-based
solutions.

User-Centric Approaches

= Co-Creation and User Involvement: Enhanced relevance and acceptance of solutions.

= Education and Support for Patients: Essential to promote engagement and sustained
use.

= Clear Feedback Mechanisms: Enabled continuous refinement and alignment with
user expectations, although this must be managed effectively to avoid entering a
continuous cycle of change requests, which disrupts progress.
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Figure 47. Solutions being implemented in each region and the common areas identified across regions.
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Figure 48. Results of the questionnaire.
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5.2. Knowledge-sharing sessions

The Approach #1 knowledge-sharing sessions
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Murcia

On November 29, 2023, the Region of Murcia (Evidenze) hosted an online knowledge-sharing
session for all HealthChain (HC) partners, addressing critical challenges in healthcare
technology and showcasing practical solutions being implemented within the HC project. The
session emphasized opportunities for collaboration, shared best practices, and common
strategies to address issues related to healthcare commmunication and data management. By
presenting innovative tools and strategies, it highlighted the project’s potential to streamline
operations, improve patient care, and foster collective healthcare innovation.

The presentation focused on two central topics within the HC project: tools for effective
patient-healthcare provider coommunication and the management of patient data collection.
The discussion highlighted how technology is transforming patient-HCP interactions,
improving care, reducing costs, and enhancing operational efficiency. Key practices like
patient-centred care, shared decision-making, and ethical considerations, such as informed
consent and data confidentiality, were emphasized. A notable example was the ESFERA digital
ecosystem, implemented in the Murcia region of Spain. This platform enables seamless
collaboration among patients, healthcare professionals, and other stakeholders, featuring
tools like real-time chat, teleconsultation, and access to personalized educational content.
These features empower patients to take an active role in their healthcare and make informed
decisions.

The session also explored patient data collection and management using the pyramid model,
which illustrates the progression from raw data to meaningful knowledge. At the foundational
level, the importance of accurate, reliable, and secure data collection was emphasized, with
examples such as electronic health records and surveys. Moving to the information level,
techniques like data aggregation, analysis, and visualization were discussed, supported by
tools like dashboards and business intelligence systems. At the knowledge level, advanced
technologies such as artificial intelligence, predictive modelling, and natural language
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processing were highlighted for their role in extracting insights and guiding proactive
decision-making.

Al Modeling

Predictive and prescriptive models
Prediction, Automation and Optimization
Natural Language Processing

Dashboards

INFORMATION Busirjt_ess Intelligence
Analitics

KPIs

Data collection and processing (Web, App, 1oT)
Data management and storage

Data cybersecurity

Data quality and metadata management

Figure 33. Pyramid model for data collection and management.

Best practices such as data standardization, patient engagement in data collection, and the
use of mobile health (mHealth) technologies were underscored as essential for enhancing
interoperability, fostering innovation, and promoting patient-centred care.

Centro, Portugal
Promptly

On December 12, 2023, Promptly organized a knowledge-sharing session during the HC
General Assembly in Coimbra, focusing on “PROMSs — Importance to Implementation.” Given
Promptly's expertise in Patient-Reported Outcome Measures (PROMs), the session provided
valuable insights into their role, practical applications, and best practices for implementation.

The session began with an overview of PROMSs, defining them as tools that capture patients'
perspectives on their own health status, covering physical, mental, and social well-being.
Attendees were introduced to ICHOM (International Consortium for Health Outcomes
Measurement), a recognized standard for PROMs across various clinical conditions, and
learned about a range of PROMs used globally.

Key discussions centred on the value of PROMs, including their ability to:

Detect physiological and psychological issues

Monitor disease progression

Evaluate treatment effectiveness and patient impact

Improve patient-provider communication

Incorporate patient perspectives into care

Enhance patient engagement in healthcare decisions

Identify meaningful outcomes for patients

Allow outcome comparisons across diverse patient populations
Benchmark service performance to elevate healthcare quality
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The session also described the iterative process of developing PROMSs, highlighting the
importance of validation and adaptation across cultural contexts. Guidelines for implementing
PROMs were discussed, emphasizing the need for:

Use of validated PROMs with proven reliability

Culturally appropriate translations

Integrity in question phrasing and order

Standardized scoring and interpretation, referencing clinically significant changes such
as MCID, MIC, and MDC

To illustrate their practical applications, Promptly showcased examples of PROMs in use,
particularly in remote patient monitoring. The session underscored PROMs as essential tools
for enhancing patient-centred care and providing actionable insights for healthcare providers,
fostering a collaborative approach to improving health outcomes across patient populations.
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Figure 34. PROMSs - Importance to implementation presentation.

Unidade Local de Saude de Coimbra

On 16" of October of 2025, Unidade Local de Saude de Coimbra (ULS Coimbra), shared their
vision on “Digital Transformation and Innovation” in a webinar led by Dr Tiago Alfaro, Director
of the Innovation & Development Unit. During this exposure, Dr. Tiago explored how
healthcare organisations can strategically integrate digital technologies to improve care
delivery, organisational efficiency and patient-centred services.

Drawing on ULS Coimbra’s experience in fostering digital culture, innovation governance, and
cross-disciplinary collaboration, the session highlighted practical approaches to overcoming
barriers, embedding digital tools within clinical workflows, and promoting innovation as a core
driver of health system development. Dr Alfaro’s insights emphasised the importance of
aligning digital transformation with institutional strategy, enhancing data-driven decision-
making, and strengthening staff engagement to realise sustainable change, rather than
treating them as isolated IT projects.

The session also covered more technical aspects, including:

= The importance of health data interoperability, and integration of digital tools with
existing clinical information systems
The emerging role of data platforms and analytics in supporting decision-making
How HealthChain, and other european/national projects’ solutions have impacted the
care delivery in ULS Coimbra

= Building reusable digital foundations that enable continuous innovation across clinical,
operational, and research domains

= The prominent difficulties and achievements of digital transformation
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Figure 6. PROMs - Digital Transformation and Innovation presentation.

Slovenia West
Gospodar zdravja

On March 12th, 2024, Gospodar zdravja hosted its third knowledge-sharing session, inviting all
partners to participate in an engaging and collaborative event. The session began with an
introduction to Gospodar zdravja d.o.o., followed by a discussion on patient ownership and
management of health data. Participants then explored the concept of Mobile Health
Management (MHM) and its potential to enhance healthcare processes and systems. The
session also featured an interactive exchange of opinions and experiences, culminating in a
lively discussion and Q&A segment.

- '
AVHEALTHCHAIN ‘

s

Patient health data ownership and !
mHealth management ' 5

Sharing Sessions

Gospodar zdravja/ Gorazd Hladnik
HealthChain 12" March 2024

Co-funded by
the European Union

87



BRE the European Union

Co-funded by AP HEALTHCHAIN

Figure 35. Patient health data ownership by Western Slovenia.

The session's topics were of significant relevance to all participants, including IT companies
and HOs. The concept of mobile health management based on patient ownership and control
of health data was presented, highlighting opportunities for both healthcare providers and ICT
companies. This was further validated during the interactive exchange of opinions and
experiences, where barriers to implementing this concept were discussed in detail.

Key challenges identified during the discussion included:

Financial barriers

Technical barriers

Regulatory barriers
Organizational barriers
Socioeconomic barriers

Cultural and behavioural barriers

Particular focus was placed on the last three barriers, as they are often informal and vary from
one customer to another. Strategies to overcome these challenges were discussed, including:

Promoting public-private partnerships to pool resources and expertise

Utilizing grants and subsidies to ease financial burdens

Launching awareness campaigns to educate stakeholders on MHM benefits
Advocating for supportive policies and clear reimbursement frameworks to facilitate
MHM adoption

The session concluded by sharing a presentation with all project partners and preparing an
article, published on the Innovation Hub website, to make the content accessible to the
general public. Addressing the identified barriers requires a multifaceted approach, involving
stakeholders at all levels to ensure the successful implementation and sustainability of mobile
health management systems.

Parsek

On October 239, 2024, a fourth knowledge-sharing session was hosted by Parsek with HC
partners, focusing on the comprehensive Adoption framework for the solutions.

The session began by outlining the purpose of the adoption process, which is designed to help
end users understand the benefits of the solution, what is expected of them during the
transition, and how the new workflows will integrate into their daily routines. The framework
aims to increase user satisfaction and engagement while enhancing the speed of technology
adoption through a structured and collaborative approach. The program is divided into several
roles: Core project teams, responsible for managing the overall implementation, strategy,
coordination, and risk management; Ambassadors, who promote the system’s benefits and
drive cultural acceptance; and Power users, advanced users who provide technical support
and ensure smooth operations.

The adoption process consists of four key phases: HOP, STEP, JUMP, and Reinforcement.
During the session, each phase was discussed in detail. The HOP phase sets the foundation by
aligning key stakeholders, defining roles, and establishing KPIs to track success. The STEP
phase empowers teams with the knowledge and tools required to support the transformation,
providing tailored training for each role. The JUMP phase prepares clinical users for the system
transition, including structured communication, role-specific training, and final onboarding
sessions. The Reinforcement phase, lasting six to twelve months post-go-live, ensures
sustained adoption by monitoring KPlIs, collecting feedback, and refining the solution based
on real-world usage. This phase involves power users and ambassadors who continue to work
with clinical teams to address challenges and encourage ongoing use.

88



RN Co-funded by
the European Union dAVHEALTHCHAIN

The session highlighted the importance of strong coordination between clinical and IT teams,
with communication as a critical success factor. By addressing the question "What's in it for
me?" with clear and relatable messaging, the adoption program builds trust and motivation.
Training programs are role-specific and flexible, ensuring that all users receive the guidance
they need. Potential risks such as user resistance, lack of digital proficiency, and inadequate
communication were discussed, with mitigation strategies focusing on early stakeholder
engagement, thorough training, and accountability within the project team. The session
concluded with a discussion on the measurable outcomes of the Adoption Process.

East Netherlands

On the 25th of February of 2025, Philips and BeterDichtbij presented a joint knowledge-
sharing session with two important topics for all members of HealthChain.

Philips

The knowledge-sharing session focused on healthcare data integration design and practical
approaches to enable data to flow across heterogeneous clinical systems. Drawing on industry
expertise, the session examined the interoperability challenges faced by healthcare
organisations as digital technologies expand across the care continuum, including
fragmented data sources, vendor heterogeneity, and operational silos.

Key topics included:

The role of interface engines and integration layers in connecting hospital information
systems, medical devices, and regional platforms

The importance of data mapping, translation, and standardisation to ensure reliable and
actionable information

The need for secure, scalable architectures that support real-time data access.

The session also addressed how integrated data infrastructures can reduce duplicated effort,
support clinical decision-making, and enable advanced use cases such as remote monitoring,
analytics, and coordinated care.

Overall, the session contributed to a shared understanding of how robust, interoperable data
integration is a foundational enabler for digital health transformation, supporting scalable
telemonitoring, cross-organisational collaboration, and improved continuity of care across
regions.

Healthcare data integration design
How to get data flowing

Jethro Vermeiren
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Philips vision to connect care and solve challenges

Acute Patient
Management

We help clinical staff
deliver superior care.

Patient Care
Management [

We help patients and
clinicians connect.

Enterprise Care Management
We help enterprises optimize. PHILIPS

BeterDichtbij

This knowledge-sharing session focused on business model innovation within the Dutch
healthcare system, using the BeterDichtbij case as a practical example of scaling digital health
solutions in a complex, regulated environment.

The session first outlined the structure of the Dutch healthcare system, including the role of
GPs, hospitals, insurers, and procurement mechanisms. It highlighted the disconnect between
service delivery, pricing, and the actual cost of care, which creates structural challenges for
innovation adoption and sustainability.

This enabled discussion of why innovation in healthcare is difficult. The conclusions were that
including operational pressure on healthcare professionals, fragmented incentives, and
limited capacity to adopt new solutions are the main causes. The session emphasised that
innovation must address real organisational pain points rather than adding complexity.

The BeterDichtbij model illustrated how a platform-based approach, co-owned by hospitals,
can enable scale while maintaining trust, transparency, and alignment with public healthcare
values. Governance structures, shared ownership, and collective decision-making were
presented as key enablers of adoption and long-term sustainability. Business model principles
such as fixed and transparent pricing, equal access to features for all participating hospitals,
and investment in scalable services support growth without increasing operational burden or
marginal costs.

Key takeaways included the importance of aligning innovation with healthcare workflows,
designing for simplicity and usability, creating feedback loops that add value for users, and
ensuring that both technology and business models are built for scale from the beginning
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Primorsko-Goranska
Sparky

The Knowledge Sharing Session on “Al and |oT in Healthcare” took place on 3rd April 2025 and
was led by Zivko Krsti¢, CEQ of Sparky. The session brought together stakeholders to explore
how artificial intelligence and Internet of Things technologies are transforming healthcare
delivery through data-driven, connected solutions.

The presentation introduced Sparky's vision and experience in applying Al and IoT to
healthcare innovation, with a focus on improving patient outcomes, operational efficiency, and
clinical decision-making. Key emerging trends were discussed, including remote patient
monitoring using loT-enabled wearables, predictive analytics for early intervention,
personalised healthcare powered by Al insights, and the growing role of telemedicine and
virtual care platforms.

Real-world applications were highlighted, such as continuous vital sign monitoring in hospital
environments, Al-assisted diagnostic imaging, smart medication management systems to
improve adherence, and virtual health assistants that enhance patient engagement while
reducing clinician workload. The session emphasised how integrating Al and |oT enables real-
time data collection and analysis, supporting proactive rather than reactive care models.

The value of Al and IoT integration was further explored in terms of enhanced patient safety,
improved clinical accuracy, streamlined workflows, and cost optimisation. A practical solution
showcase demonstrated an integrated loT framework combined with an Al analytics platform,
featuring predictive modelling, intuitive dashboards for healthcare professionals, and robust
security and regulatory compliance mechanisms.

The session concluded by sharing measurable outcomes from loT and Al projects, including
faster response times to critical events, reductions in preventable complications, improved
patient satisfaction, and operational cost savings. Overall, the session reinforced the role of Al
and loT as key enablers of scalable, patient-centred, and efficient healthcare systems.

KBC Rijeka

The Knowledge Sharing Session on “Medical Experience in the Digital Era” took place on the
15th of May of 2025 and was led by Professor Teodora Zaninovi¢ Jurjevi¢, MD, PhD, representing
the KBC Rijeka. The session brought together project partners to share clinical, organisational,
and technological insights gained from testing digital health solutions in real hospital settings
within the HealthChain project.
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The session explored how digital solutions such as remote patient monitoring, telemedicine,
and Al-supported decision tools can support earlier detection of deterioration, optimisation of
guideline-directed medical therapy, and improved patient engagement. Practical experience
was shared from pilots involving remote monitoring systems for heart failure, highlighting
both their potential to improve outcomes and the real challenges encountered in adoption,
including patient digital literacy, device usability, data transmission reliability, and the need for
sustained patient education.

Additional use cases were presented, including fall prevention systems, cardio-oncology
pathways, and teleconsultation platforms (MediLink) aimed at improving collaboration
between hospital specialists, general practitioners, and patients in remote areas. While
technological feasibility was demonstrated, discussions emphasised the importance of
intuitive user interfaces, clear communication between hospitals and technology providers,
early ethics approval, and structured training for healthcare professionals and patients.

The session concluded with lessons learnt, stressing that successful digital health
implementation requires close collaboration between clinicians and IT partners, realistic
planning buffers, continuous stakeholder engagement, and solutions adapted to patient
capabilities. Overall, the session reinforced the need to align digital innovation with clinical
workflows and real-world constraints to achieve sustainable adoption in healthcare practice.

FINAL SESSION (ALL PARTNERS)

The last knowledge sharing session took place on the 5th of December of 2025 and brought
together all project partners to present, assess, and reflect on the outcomes of the pilots
implemented across the participating regions. Each region shared results, challenges, and
lessons learnt, enabling cross-regional learning and consolidation of insights from diverse
healthcare settings.

The session covered pilot implementations in ophthalmology, cardiology, orthopaedics,
wound care, virtual acute care, patient empowerment platforms, and remote monitoring for
heart failure. This meeting highlighted how digital solutions were deployed to address real
clinical and organisational challenges such as fragmented data, long waiting lists, inefficient
telemonitoring workflows, limited patient engagement, and coordination gaps between care
providers.

Several pilots demonstrated the value of structured data extraction, interoperability
frameworks, and secure data infrastructures to support clinical decision-making, predictive
modelling, and remote patient monitoring. Others focused on patient empowerment,
PROM/PREM collection, teleconsultations, and post-discharge follow-up, showing measurable
impacts such as reduced hospital stays, improved communication, and decreased
readmissions.

Across regions, common challenges were discussed, including data access and integration
complexity, lengthy legal and ethical approval processes, stakeholder availability, digital
literacy of patients, and adoption barriers within hospital workflows. The importance of early
involvement of hospital IT teams, realistic planning buffers, continuous communication, and
alignment between technology and clinical processes emerged as recurring themes.

The session concluded with shared lessons learnt, emphasising the need for interoperable and
scalable architectures, early workflow mapping, strong stakeholder engagement, clear value
demonstration for end users, and robust legal and security planning. Overall, the meeting
provided a comprehensive assessment of WP2 pilot activities and reinforced collaboration
among partners while informing future scaling and implementation strategies across regions.
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