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Abstract

This is thethird edition of the Key Performance IndicatordKPIs), KPIs Evolution report, which is
mainly based on surveying thepilots about the expected outcomes of their experiments.

The report includes updatel version of pilots' experiment and associatecdbutcomes and Impact
Assessment (IA) KPls, as well as the preliminay work with the monitoring tools.Following the
vision per pilot, an updated description is reported gr Reference Use Case, including primary
outcomes and related IA KPIsIn this version a completely revised version of theOperational
KPIs and related aggregation toolis also introduced, along with an instrument to monitor the
pilots@experiment execution.Both IA KPs and Operational KPIs are presentedas descriptors of
the overallODIN Experiment Framework

These KPIs, which include scales ad evaluation techniques, were established as part of the WP7
tasks activities in a cooperative and collaborative effort with thgilots.

The Operational KPIs have a specific paragraph to introduce them properly.

Moreover, this report provides a full descrption of the RUC Ctogether with additional relevant
info about the experiments and the technologympact assessment.

Statement of originality

This deliverable contains original unpublished work except where clearly indicated otherwise.
Acknowledgement of previously published material and of the work of others has been made
through appropriate citation, quotation or both.
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1 About this deliverable

This deliverable, in itsthird edition, examines how Key Performance Indicators (KPIs) are
effectively used as measurable valueto show the evolution from the Operational side and the
outcomes from theimpact side of the ODIN experiments pilot per pilot, and how they will evolve

from a more general ODIN Project perspective.

Foll owi ng

t he

i mproved version of t h@perptibnalot s ®

KPIs framework isdetailed in terms ofindicators and metric collection.

This document is linked to the Deliverable.1 (Pilot Studies Use case definitions and Key

Performance Indicators (KPIs))D7.2 (KPI Evolution Repor{l to IX) v1)following the D73 (KPI
Evolution Report (I to 1X) v2and is part of the work done irthe different tasks of the Work Package
7 (WP7. ODIN Pilots Design, Deployment, Evaluation and Validatipn

Changes in Pilot settings will inevitably reflect a change and evolution in KPIs, as KPIs correctly

evaluate how well the experiments ar@achieving and fulfillingheir goals.

1.1 Deliverable cantext

PROJECT ITEMN THE DOA

Project Objectives

Exploitable results

Workplan

Milestones

Deliverables

Risks

Table 1 - Deliverable context

RELATIONSHIP

This deliverable is framed in the context of WP7 and contribute
directly to theimpact evaluation frameworkthe ODIN experiments

The results of this deliverable will be directly exploited by tt
technical work packages as well as WP2)WP9 and WP10 related tc
the open calls.

The deliverable will be constantly updated according to the Do/
Our partners will be encouraged to provide constant wto-date
i nputs regarding the pilot awlh
be monitored and documented.

This deliverable is linked to the deploymerand running Phases

Related deliverables: D2.2, for the blueprint definition of the pil
needs; D2.3 the catalogue of technology, D7.1 theexperiment
definitionand D7.2 first KPIs report

Due to the changing nature of hospital contexts, some of th
conditions outlined here may change over the course of the ODI
project.
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1.2 Summary of keyupdates and modifications

In table below are reported the list of changes from D7.2
Table 2 - Changes between D7.2 and D73

SECTION UPDATES/MODIFICATIONS

1 Deliverable context

2 Revised introduction

3 Revised description

4 Revised intro for the RUCglefinition
4.2 Introducing the Operational and thd A KPls
56 Revised general IA KPIs

7 RUC C defined

8 Impact Assessment Framework defined

9 Operational KPIs defined

10 Conclusions revised

Fully revised:

Pilots descriptions, (ALL)

Pil ots® experiments definition
App. B defined timelines, (ALL)

detailed technology, (ALL)

primary outcomes (ALL)

re- defined KPIs (ALL but MUL)

AppC Ethical procedures and status updated
App D Technology assessment and TRL
App E UML Schema
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2 Introduction

Due to the Public dissemination levelsome information in this document isalready included in
D7.1.2 Experiment definition.

For readability purposes as a standalone documentthis deliverable includes the necessary
forewords, concepts and descriptionspreviouslyincluded in theearlier editions.

As stated in the A, the hospital becomes the primary infrastructure leading towards the
necessary evolutions of the Industry 4.0ln fact, one out of threehospitals promoted or planned
to adopt particularstrategies or policiesto implement new technological tools in the last five years.
Technology is becomingincreasingly prevalent in all parts of the hospital, not just fospecific
functions such as diagnosis and treatment, but also for managing logistical operations and
procedures. Clinical algorithms, patient pathways, decisioassist tools, and optinsation
techniques could be created using a combination of clinical skill, patient data, environmental
resource availability, and the best available research findings. Evidendgased Medicine (EBM)
changed medicine by relying on the core notion that datalriven processes can significantly
improve medicine's effectiveness and safety while keeping costs in check

This Report Seriesprovides a comprehensive overview of theproject status, with a detailed
measure of the experiment&volution pilot per pilot.

This third edition includest he pil ot s® redefined experi ments wi
refined primary outcomes and the related KPlsThe main aim is todemonstrate how these

indicators will effectivelyreflect the evolution of theODIN experimentframework For this, a new

section, Section 8, has been included about the Operational KPIs.

Future releaseswe will also includethe KPIs definedin the technical work packages, from WP3
Platform integration, Privacy, Security and Trust + knowledge + cognitido WP6 High Level
Ecosystem for Al Operations

This deliverableoffers an up-to-date report of the ODIN Experimental Framework. All pilothave
thoroughly revised their experiments upon the performed technology assessment. This version
includes a full description of the RUC C.

Moreover, this deliverable addresses the comments of the firsteview report. Specifically, the
number of the KPIs and the foreseen primary outcomes for each experimeante reported, and in
Appendix D, the technology assessment sheets with the TRare provided, as requested.

Overall, this report includes 10 sectiongnd 3 appendces: sections 1and 2 provide the abstract
and introduction. Section 3 presents to the reader the framework we build to redefine the use
cases (UC) and defining reference uses cases (RUC) and how we abesigned the experiments
with the Pilots and all the technical partnersSection 4 introduces the reference use cases.
Section 5,6 and 7 delve into RUCs describing the phases and the goals andwhere available
the KPIs the involved staff, the foreseen technology after the tech assessmerection8 shows
an overview oflImpact Assessment Framework that is being definedSection 9 reports on the
refined Operational KPIs and thig current status, and Section 10 presents the conclusions.
Appendix A shows the tools used in the calesigning process, the Appendix B reports the Pilots
descriptions and the experiments per each RUC thewill deploy atthe local level.In this version
Appendix Bintroduces the ODIN Integration within the pilots and what is their main contribution
to ODIN. Moreover, Pilots reported the preliminary analysis of the ODIN Strategy for local
sustainability. Appendix Cincludes the Questionnaire about the ethical procedure per pilot and
the foreseen timelines Appendix D presents the technical feasibility assessment performeend
Appendix E includes the UML schema of the architectural components of the project for #le
pilots.
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3 The ODIN Experiment framework

This section stems directly from the previous one with slight changes only because we followed
the same approach.

The ODIN Experiment framework is a federation of case studies aiming to prove the positive
impact of the ODIN Key Enabling ResourcesKERS9, Al, big data, robots, and 10T, on hospitals
safety, quality and cost effectiveness.

The starting point is the research and innovation questions here described as the ODIN
challenges, in the table below.

Table 3 2 ODIN Challenges

Challenges and ODIN answers

Challenge 1 Financial challenges and hospital productivity Datdriven management will enable
pervasive data collection, data analytics, real time #hospital tracing of devies, workers and
patients. This will enable optimisation of clinical and logistic processes while reducing the fti
required to accomplish common hospital tasks and optimise shared resources. Predictive analy
modelling will reveal ways to break down baiers between departments. eWorkers, eRobots, an
eLocation will support this optimisation

Challenge 2 Increase patient and staff safety Advance process for tracing people and medic
tools/instruments will help to prevent exposure to risky areas (e.g., infections, electrocution).
case of infection events, ODIN will contribute to the early detection, omitor and intervention
measures. The use of autonomous robots will prevent infections. The use of exoskeletons or lif
together with rehabilitation robots will improve the treatment of the patientsyhile enhancing
working conditions of the professionss.

Challenge 3 Logistics, regulatory standards and energy mandates Tracing the real usage
medical locations and goods (e.g., drugs, furniture, medical devices), as well as the path of obje
will help optimising internal/external processes, while esuring the compliance with regulatory
standards, facilitation the data exchange and adaptation to new regulations or digital standard

Challenge 4 Hospital securityODIN surveillance services will contribute to reducing the risk
violence and theft, with support of smalsize robots when personnel are not available (i.e.,
night), contributing to avoid Mass Casualty Incidents. The use of robots for drugs/objec
transportation will provide for more safety when there is a limited number of staff meeb.
Moreover, the employment of blockchain will help facing emerging security issues, such as cybe
security.

Challenge 5 Patient satisfaction (valuebased healthcare) Health literacy and patien
empowerment will start during the stay in the hospital with the use of robotic assistants tt
motivate and coach patients, preparing them for sel€are after discharge, giving information
entertaining making teleconferenceswith family.

Challenge 6 Too many avoidable patient days (reducing unneeded hospital stayJhe ODIN
platform will enable data collection from patient home/residence in the days after of the dischar
with the use of loT support services, companionsral rehabilitation robots, and cyber assistants
According to literature, these solutions contribute to better planning the transitional care mode
preventing delay discharge and reducing readmissions.
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Challenges and ODIN answers

Challenge 7. Desire for physician integration but &ry few employed physician® Robotic
assistants can support healthcare professionals in nenomplex tasks (such as food provisioning
internal and external transport of devices and waste and cleaning related tasKThis will free time
for staffpatient interactions.

Challenge 8 Unhealthy community The coordination with smart cities (in terms of air quali
transportation habits, etc) will contribute to create awareness and training campaigns. In case
patients performing transitional care pathway at home, the IoT sensors anide robotics support
will enhance the selfcare training.

Challenge 9 Poor communication between providers (industry 4.0) A mix of advanced analytic
data, tracing devices, people and drugs and targeted interpersonal relations will redu
redundanciesin communication and provideoptimised communication channels and messages

Challenge 10 Shortages of physician, nurse and welirained healthcare professionals The
continuous data exchange and processingoptimisation contribute the detection of the ack of
training of the different types of staff providing mechanisms to apply the needed traini
mechanisms. The use of ODIN technologies and interactive tools will support staff and proce
optimisation.

Challenge 11 Disaster preparedness The COVIEL9 pandemic demonstrated the vastness of th
number of EU hospitals are not prepared to face disasters. In the past 20 years, EU NHSs h:
reduced the critical beds in their hospitals (average ICU beds per million inhahits per EU
Nations cut from 10k in 1990 to 3k in 2020[1]) moving the resulting saved budget to investmen
in non-hospital health services, in response to demographic challenges. While this is a necess
these changes cannot be left to empirical attemptsbut require EBM reasoning, scientifi
simulations and holistic approaches, supporting systemic responses from different hosp
experts (clinical, technical, managerial), who now still work in silos in the majority of EU hospit

Thesechallengesare meant to be deployed by the pilots within théollowingareas of intervention
- Enhanced Hospital Workers (eWorkers)
- Enhanced Robots (eRobots)
- Enhanced Locations (eLocations)

The areas are defined as follows.

A Enhanced Hospital WorkergeWorkers) The aim is to look into how to provide appropriate
technology to hospital staff (such as nurses, porters, technicians, and doctors to improve their
abilities and support their daily work. Technology will be employed to relieve workers of the
weight of their daily tasks, allowing them to focus on the vital jobs that require all of their
human abilities. Wearable technologies will be used to improweh e i r ,'inereasesheis
‘connectivity,' speed up their reasoning, and improve their physicalaits. We will start with
nurses and porters, utilising commercial technologies offered by project partners. Through
Open Calls, new healthcare employees and technologies (such as virtual and augmented
vision) will be added.

A Enhanced Robots (eRobots) The aim is to automate hospital processes that no longer
require humans or can be improved by automatons. These robots will not necessarily be
humanoid and will be used in the form of centrally synchronised swarms with sorteel of
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autonomy. ODIN robots wi have advanced perception functions (smell, vision, touch, taste,
and hearing), extensive connectivity (with other robots, hospital assets, humans, and medical
places), advanced Al reasoning capability (both locally and remotely), and taglerformability
(wheels, arms, hands, etc.). We will initially focus on the distribution of materials (drugs, food,
disposables, consumables, and so on), the management of medical devices (e.qg., preparing
surgical equipment kits), and the facilitation of hospital process (human navigation,
reception, and patient surveillance) during the projectOther hospital processes will be added
through Open Calls.

A Enhanced Locations (eLocations) The aim is to instrument medical locationso support
hospital activities more proatively. In order to interact with personnel, robots, devices, and
other necessary hospital assets securely and effectively, medical places will be improved with
sensors (smell, vision, feel, taste, and hearing), technology for communicating with humans
(screens, lighting, speakers), and high connection. Furthermore, eLocations will provide real
time data about their underlying technological infrastructures (e.g., power plants, water pipes,
air conditioning, medical gases) that are vital for human safety (fiants, visitors, and staff),
as well as robotics, medical devices, and equipment. Initially, we will concentrate on lower
risk medical settings as part of the study (e.g., reception, diagnostics, laboratories, non
severe patient rooms)Other medical locatons will be added through Open Calls.

To understand how the ODIN pilots has to design their experiment to address the challenges we
started a co-creation process In order to achieve a clearUCs definition and an experiment
description pilot per pilotthe co-creation work has beenorganised in three methodological steps:

1) The Proposition, Thesisanalysis of the UCs
2) The Deconstruction, Antithesis (or growing)
3) Production, Synthesisof UCs and Reference Use Cases definition

Thestep 1 was conducted fromthe beginning of the project during the WP7 meetingand bilateral
calls with pilots. The main result of this phase isthe template, called Pilot Journey, to
orient/support the pilos in the preliminary experiment definition of th&tep 2.

In the Step 2, from M4 to M7 pilots had to rephrase their own vision about the UCs. For this step
different tool have been used:

1 Atemplate,from stepl, the sacalled Pilot Journey, administered to all the pilots in order
to get their reflections andpropositions about their specific needs in relation to each UC

1 Focus groups wereorganised with each UC to discuss their answers to the questionnaires

The results were discussed with all the pilotsBelow some excerptsare reported, and the full
p i | descspt®dnscan be foundin Appendix A

These reports highlighted the need to harmonise the experiment descriptions, identifying
commonality and stessing specificities.

This led to theStep 3. There were defined threeRUCsleveraging on the initial UC description as
per DOA and based toheODIREC pi | ot s® i nput s

The RUCs are thedescribed in the next section and are thdollowing:

- RUC AHealth Services Management including all the clinical use cases from the @A,
UC3, UC4, UCS5, UCE;

- RUC B Devices and Facilities Management, including the UC1 and UC2
- RUC C Disaster Preparedness with the UC7
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All the subsequent activities were organised followgy each RUC groupto start definingpragmatic

constrains, such as: ODIN partner available technologyDQpen Call challenges, and external
factors.

It was chosen to adopt the WHO navigation
devices for management of cardiovascul ar di
priority medical devices that are discussed, selected and presenteare organised by clinical unis

in a health service provision. The navigation diagram in the figure below represents the range of
health-related interventions, from prehospital activities to highly specialised tertiary hospitat
based care. The diagram ha been adapted where the phases represent the departments/units
required to perform the different tasks of the selected RUC

Post surgery/ End-of-life
Diagnosis/ intensive care care
monitoring
Rehabilitation

Digital health support interventions

Intensive
care

TERTIARY (SH)

Level of care*
SECONDARY (DH)
AND TERTIARY

h Rehabilitation

b Palliative care
Pre-hospital emergency care
Key:

* Including cardiovascular, neurological,
ophthalmic and nefrology.

CL community level, health post

DH district/general hospital; interventions can also
be offered in a first referral outpatient clinic

>
<
&
w
=
=]
z
<

PRIMARY (CL, '3%

=
=
<
[=]
]
i
]

HC health centre/outpatient clinic
SH specialized/regional/national hospital;
specialized care outpatient unit

Figure1 - WHO Navigation Diagram

The phases for each RUC were developed and revised during the workgh® and for each step,

the pilots required to specify the Description, Goals / Outcomes, IA KPIs, Technology, and ODIN
Contribution, as shown in the pictures below.

The process of KPIs further redefinition is undergoing in thdmpact Assessment framework and
involves not only thepilots but all the ODIN Partners.
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The final goal of this phase is to achieve eomplete framework of indicator§dODIN KPlIs journey)
from different perspectives: experiment evolutionOperational KPIs) technology deployment
(Technical KPIs) impact assessment(IA KPIs)

3.1 ODIN Pilots

So far in the ODIN Experiment framework at M18 includes thgilots described below.

This list will be updatedas the ODIN Open innovation framework will also include new pilots
belonging to the running Open Call, from M17 to M19 and starting in M2B124.

3.1.1 Charité - UniversitatsmedizinBerlin, Germany (CUB)

Charité University Hospital has 00 beds and 14000 employees. It is distributed over 4
campuses in thecity of Berlin. It is one of the largest hospitals in Europe with a strong focus on
excellent patient care and research. The aim is to combine patient care, medical research,
education to provide bestpractice for the future of medical services in Europe.

The sleep medicinecentre is part of Charité, linked to the department of pneumology. The sleep
medicine centre has 10 beds for patient care and 2 beds for research studies. We have about
3,000 sleep studies in the hospital with polysomnography (sleep recording) per year and about
5,000 home sleep studies (with fewer signals recorded) per year. The staff includes
pneumologists, neurologists, ENT physicians, cardiologists, engineerspecialissd medica
technologists, and nurses.

3.1.2 Medical University of Lodz Poland (MUL)

Medical University of Lodz (MUL) is a higher state school having over 70 yedieng history. With

its 5 faculties, 3 teaching hospitals and 80 clinics, $00 students, 1,000 foreign students and
approximately1,600 academics, Medical University of Lodz belongs to the leading Polish medical
universities. The University is strongly committed to scientific research in a number of health

related disciplines as well as national anéhternational scientific cooperation. The University is

considered a leader in the number of scientific publications and citations among medical schools

i n Pol and. I n 2022, MUL ranked 9th among Pol i s
Schools Rank ng Per specti ves®. MUL®s scientists cond:l
research. The Medical University of Lodz has reached the leading position in various research

areas, and particularly in patient adherence and healthy ageing. In acknowledgment these
achievements, the Medication Adherence Research Centre (MARC) was founded in 2020 in

MUL, headed by Prof. Przemyslaw Kardas.

MUL makes a substantial contribution to the development of the health care system by promoting
modern standards of prophydxis and treatment, and by building londasting cooperation with
institutions realizing objectives of public health at regional, national and international levels. Last
but not least, MUL is strongly committed to Silver Economy. Being formally recognisad the EIP
on AHA Reference Site, MUL plays the key role in facilitation of collaboration between academia
and industry, in order totransformthe demographic challenge into opportunity. Initiating creation
of dedicated businesses clustes, MUL is pioneering and helps boostingthe local economy.

With its own complete ecosystem of healthcare services, covering full range of healthcare system
levels, from primary health centres to tertiary teaching hospitals, MUL is perfectly wplaced for
the purpose of esting and implementation of novel health technologies. Serving over 8®0
patients yearly, MUL is also oa of the major local healthcare providers, active in each and every
area of modern medicine. This potential will be of particular use within the ma@work of ODIN
project.
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3.1.3 Hospital Clinico San Carlos, Madrid, Spain (SERMAS)

This pilot is going to take place in Hospital Clinico San Carlos. Three main departments are going
to be involved: the Procurement Department, the Cardiovascular Institute and thienovation Unit.

The Procurement Department ign charge of the supply and logistics distribution of the medical
equipment and consumable materials inside the hospital, being a key player in the smooth
development of all clinical processes and procedureshis department has transversal action, so
the problems we want to tackle affect the performance of the entire hospital.

The Cardiovascular Institute (I CV) represents a
medical equipment and consumables. Inge the ICV, the therapeutic areas dedicated to
hemodynamic and electrophysiology have highimpact equipment and some of the best

described pathways for consumables provision.

Finally, the Innovation Unit is the hospital team that is part of the ODIN Camsum. It will act as
bridge between the ODIN partners and the hospital staff.

3.1.4 Universita Campus BieMedico di Roma, Italy (UCBM)

Universita Campus BieMedico di Roma (UCBM) is a young, yet rapidly developing, private
academic institution, devoted toundergraduate and postgraduate education and to advanced
research also linked with the highquality healthcare services provided by the Research Hospital
of Fondazione Policlinico Campus Bidedico (FPCBM). Established in 1992, today the University
runs the School of Medicine and Surgery, the School of Engineering, the School of Science and

Technology for Humans and the Environmentas well as aPhD programmei n | nt egr at ¢
Biomedical Sciences and Biodii ¢ s ° and Science and Engineerir
Environment ° . In ITtaly, U CaBkigd fdr thes qudlity & the eslucatidne mat i ¢
provided to a selected group of students. The institution has increasing:

i) scientific production per year;

i) funding raised from competitive sources in Italy, Eape and worldwide (40+ research

projects ongoing);

i) technology transfer activities (16 patents families owned/cowned and 7 spinoff
companies from 2015).

An outstanding network of national and international key scientific and educational partners,
including 200+ national and international partners, has been continuously developed and
consolidated with specific collaboration agreements over the years.

Within FPCBM, the Geriatrics Unit conducts research activities in the following areas:

i) evaluation of theelderly patient health condition, with particular focus on multidimensional
evaluation techniques in various disorders or multimorbidity pattern;

i) evaluation of respiratory functions, with particular focus on the interpretation of
spirometry results in allerly patients; study of diagnosis/prognosis properties of breath
volatile organic compounds in the following disorders: heart failure, chronic obstructive
bronchitis, obstructive sleepapnoeasyndrome, diabetes mellitus, liver diseases;

iii) development and gplication of remote telemonitoring systems for patients with chronic
diseases;
iv) pharmacoepidemiologic and epidemiologic geriatric research.
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The Unit research activity can make use of a wide range of equipment for functional evaluations.
It also has epideniologic and statistical competences for the designing, planning, execution and
analysis of interventional and observational epidemiological studies.

3.1.5 The University Medical Center Utrechtthe Netherlands (UMCU)

The University Medical Center Utrecht (UMCUis one of the leading and largest medicatentres

in the Netherlands and ranks among the best European academic hospitals in international
rankings. The core activity of UMCU is to provide healthcare for which special knowledge is
required, provide leading research and offer excellent education to students, medical doctors,
researchers and other healthcare providers. UMCU has a strong track record in both prand
clinical research and forges strong links with companies and scientific institutions acrosise
world.

UMC Utrecht ®s research focusses on six strateg
Circulatory Health theme. Healthcare is divided over ten divisions, ODIN falls into the Division
Laboratories, Pharmacy and Biomedical Geneticsdivision, where the Central Diagnostic
Laboratory is |l ocated. CDL®s transl ational subu
Applications of DIAgnositcs) hosts the Utrecht Patient Oriented Database (UPOD).

Established in 2003, UPOD provides access tdhe comprehensive and complete electronic
health record information of all/ patients that
650k individualpatients that have been hospitalised were included. UPOD comprises more than

2.4 million individuals including outpatients. The UPOD group in brief aims to improve clinical
diagnostics using routine care data and is involved in efforts to turn the UMC Utrecht into a
learning healthcare system.

The UMCU ODIN project members will work in close collabotian with the recently established
(2020) UMCU department of DigitaHealth, which is located in the corporatgpermanent) staff.

All projects within the UMCU use case will take place in the strategic theme CirculatoHealth.
Within this area, UMCU hasestablished a Center for Circulatory Health where a multidisciplinary
team sees every patient with a cardiovascular disease. The Circulatory health strategic area
includes a longstanding research cohort (Utrecht Cardiovascular Cohort) that already
encompasses 13,000+ patients. Combining the Center for Circulatory Health and Utrecht
Cardiovascular Cohort efforts has led to the first steps towards transitioning patient care for
cardiovascular disease patients into a learning healthcare system. Within thigstem we are
currently developing (clinical decision) support systems. This is where ODIN has its home.
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4 Introducing the Reference Use Cases (RUCS)

The above-mentionedhospitals will deploy and run the ODIN experiment framework according to
the different case studies describel in the followingparagraph.

D7.4 KPI Evolution Report (I to IX)

SevenUCsin total, which have been thoroughly discussed in the DoA, were defined for theoper
execution of theODIN project, while takinginto account the demands of theparticipating pilots.
In order to bestorganise the project and address different aims andcategories, it has been
Reference Use Cases (RUCs)vere developed, which covemall of case studies in ODIN. The three
major key elements of a hospital are covered by the three RWQhat were chosen, supporting
the partners and acting as a higHevel guide:

- RUC A, onthe health services management
- RUC B, including goods and devices management

- RUC C,on disaster preparedness, comprehensive of all the previous ones in a disaster
management.

The figure below shows the RUCs and Use Cases (UCs) distribution per pilot.

Reference
Use Cases

Use Cases

SERMAS
Spain

cue
Germany

umMmcu
The NL

MUL
POLAND

UCBM
ITALY

1. Aided logistic support

2. Clinical engineering,
MD locations, real-time
management

o

t

3. Al based support
system for Diagnosis

4. Clinical Tasks and
patient experience . .

5. Automation of clinical
workflows

6. Inpatient remote
rehabilitation (Telemedicina)

7. Disaster
preparedness

*+ o 0

Figure 2 - RUCs- UCs pilots distribution

4.1 RUC A

This reference use case encompasses the use cases focused on the clinical (and diagnostic)
oriented activities that the ODIN project will address. Among the use cases, UC4 is considered
the mostrelevant dueto the number of pilots that find it significant as opposed to the rest of the
use cases (UC3, UC5, UCB6), which have been identified by only one pilot

On the one hand, the UC3 "Abased support system for diagnosis", focuses on the use of Al
technologies to optimise the personalised search for the agnosis considered most effective in
each case, serving as a support to healthcare professionals in decisianaking, considering
probabilities as well as the capacity of available diagnostic modalities.

On the other hand, UC4 "Clinical Tasks an#Patient Experience" is the use case with more pilots
involved within the RUCA. It aims to reduce the effort that clinical personnel must exert in
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therapeutic and diagnostic activities based on ODIN technology. This is intended not only to
improve the quality and waokflow of clinicians, but also to optimise the comfort perceived by
patients during their journey and improve their health conditions.

Likewise, UC5 "Automation ofClinical Workflows" aims to respond/act against the emerging
difficulty within workflows, with often follow processes that are not efficient enough. Therefore,
this project, taking advantage of workflows and the collection of data and sources, aims to offer
a solution by automating clinical research execution processes in order to reduce possl@rrors.

Finally, UC6 "InpatienRemote Rehabilitation" focuses on remote patient monitoring covering both
patient followup and simple and secure communication between patients and the relevant
hospital sector. To this end, the ODIN project will deployraAl system to automatically support
patients and help healthcare staff to provideptimised lifestyle monitoring.

4.2RUC B

This reference use case, related to the managerial area, covers the first two defined use cases
(UC1, UC2). It is focused on the improgment, based on ODIN technologies, of the design,
programming and execution of hospital logistics, clinical engineering and the management of
medical devices.

The first of these, UC1, defined in the DoA as "Aidedogistic Support", has been conceived as
the entire process of procurement, storage and distribution of different materials in the hospital
environment focusing on activities within the hospital environment that are considered redundant
(e.g., transport of consumables). UC1 aims to leverage ODINethnology to optimise all these
logistic activities, thus improving working conditionspptimising the working time required by
healthcare personnel for certain types of repetitive or risky tasks that do not require their attention,
and the efficiency andworkflow within the hospital.

In addition, RUC B also includes UC2 "Clinical Engineering, MMDQocations, RealTime
Management”, which focuses on the management of medical devicasith ODIN technologies.
This is particularly important as the current lack afeaktime information exchange is one of the
main causes of adverse events in the hospital environment. The correct functioning and
adaptation to this use case will allow not only the optimisation of routine activities but also in
supporting RUC C- Disaster Preparedness, which will be discussed in more detail in RUC €
UC7.

43RUCC

This reference use case is focused on the action against possible unforeseen and tragic events
that may occur, covering UC7 "Disaster Preparedness". This peculiar RUC has beetroduced

to prepare and tackle the multitude of difficulties that hospitals had to face during the pandemic
and other catastrophes: terror attacks, natural events, and on. For this purpose, ODIN approach
and KERs will allow, through different simulationt contribute to hospital resilient management
(e.g., crowd management, security, IPC support) and prepare hospitals for possible future
catastrophes, always with the main objective of ensuring safety.

To define the RUC C there have beeperformed specific workshops and targeted activities with
pilots and technical partners. The approach used is similar to the other two and it includes
protocols to manage RUC A and RUC B phases during a disaster.

The next sections describe in detail all #h RUCs and theirrelated UCs.
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5 RUC A: Health Services Management
5.1 ODIN Framework for industry 4.0

The RUC A can be represented as the following process with continuous interactions and
feedback from each phase.

The National Health Servicesstrategic planning (https://www.who.int/activities/supporting
nationakhealth-policies-strategies-plans), which identifies needs and gaps, along with requests
from the territory wherethe hospital is located, will be used to create the propeadmission
screening, an evaluation of the hospital entry pointsThis phase feeds thediagnosis & case study
where patients enter the path of the identification of a disease by examination of the symptoms.
The previous phase is necessary to identify the righteatment and the subsequentmonitoring
and followup.

This reference use case covers aspects related to the exploitation of ODIN technologies for

improving execution of clinical tasks and patiertiverallexperiencewithinthe hospitalecosystem

Specifically, it @nsists of the following phases covering all the clinical workflowas represented

inthe picturebeloy from t he patient@s admission to the f

rﬂ/——*-""i_ -7 =~ —
sisstment m

Specialised surgery

RUC a

Non-surg.
Spec. treatments

General- surgery

Non-surgical

Emergency

nel

i - - OUtpa“ent e

GP interaction
long term residences

Figure 3 - RUC A Navigation Diagram

5.2 RUC A Phases

As reported inSection4.1 thisRUC ncludes all of the use cases related to clinical (and diagnostic)
activities that will be addressed by the ODIN project. Due to the large number of pilots that believe
RUC A2- UC4 to be relevant, it is regardedas the first use case,in contrast to the remainder of
the use cases (RUC Al- UC3, RUC A3- UC5, and RUC A4- UC6), which have only been
recognised by one pilot.

of
o=

=
R
sz=
w
n.Bp_

w

On the one hand, the RUC Al- UC3 "Albased support system fo diagnosis" focuses on using
Al technologies to optimise the personalised search for the most effective diagnosis in each case,
assisting healthcare professionals in decisiemaking by taking into account probabilities as well
as the capacity of availablediagnostic modalities.
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RUC A2- UC4 "Clinical Tasks and Patient Experience," on the other hand, is the use case with
the most pilots within the RUC A. Based on ODIN technology, it promises to lessen the effort that
healthcare workers must exert in therapatic and diagnostic activities. This is meant not just to
improve clinician quality and workflow, but also to maximise patient comfort and improve their
health conditions during their travel.

Similarly, RUC A3- UC5 "Automation ofHealthcare Workflows" stives to respond to/address
developing challenges within workflows, which frequently follow inefficient processes. As a result,
this project intends to provide a solution by automating clinical research execution processes in
order to eliminate possible emrs by using workflows and data and source collecting.

Finally, RUC A4- UC6 "InpatientRemote Rehabilitation" focuses on remote patient monitoring,
including patient followup as well as simple and secure communication between patients and the
appropriate hospital sector. To this purpose, the ODIN project will implement a robotic component
that will automatically support patients and assist healthcare professionals in providing optimal
lifestyle monitoring.

Below are presentedthe phases included in thisRUC:
Admission & Screening

This phase refers to all the activities aiming to properly manage the admission of a patient following
preliminary assessment of the clinical status.

Diagnosis & Case Study

Delivery of the diagnosis as a confirmation/refusal dfhe preliminary assessment, aftepatients
undergo specialised exams and assessment. This phase ends with the identification and
prescription of the treatment.

Treatment
Execution of the prescribed treatment
Monitoring

Monitoring of the compliance to theprescribed treatment, correctness and risks According to
the output of this phase, adjustment to the treatment can be introduced.

Follow-up

This phase refers to the assessment of the shottterms effectiveness of the treatment. This might
also stop the treatment or modify it to reach the clinical goal.

5.3 RUC APrimary Outcomes

This reference use case aims atmaximisng data-driven decisions and supporting execution of
clinical tasks through the adoption of ODIN robotic and 10T platforms.

Admission & Screening

Il mproving preliminary assess me optimsog thetathréssiomat i en't
process management

Diagnosis & Case Study
Optimising Personalied diagnostic pathway

Treatment
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Supporting execution of treatment with a reducti
Monitoring

Implementing a costeffective monitoring of treatment and generating proper ata-driven
feedback. During this phase it is necessary toptimise the involvement of the HCW.

Follow-up

Optimising assessment of the shoréterms effectiveness of the treatment.

5.4 RUC AIA KPk (for each phase)

Below are the high-level IA KPIssummarised per each phase

The full experiment descriptions and thie locally definedKPIs are reported inAppendix A

Table4 - RUC AIAKPIs

Phase KPIs Measure unit
Admlssm_)n & Waiting time before admission [hours]
Screening
Patients enrolled [n]

Early detection of patients at risk  [%]

Diagnosis & Case

Study Time to diagnosis [days]
Number of exams fordiagnosis [n]
Personalsation level [scores TBD]
Treatment Adherence to guidelines [96]

Adherence to prescribed treatment:
Monitoring correct execution, specific KPls, [ o]
number of errors

U s e acseptance [%6]
Time that each HCW spends with _ .
. [min, h.]
each patient
HCW Stress [%]
Follow up Effectiveness of the treatment [specific KPIs TBD]
Length of stay in hospital [days]
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Phase KPIs Measure unit

Hospitals visits and re

0
hospitalisation [%]

5.5 RUC ASub Cases
5.5.1 RUC Al- UC3: Al fordiagnosis

Diagnostic trajectories in hospital&nd medical centres can become difficult, long, expensive and
cumbersome for patients. The objective of this use case is to verify if Al and tdiiven approach

is able to improve the diagnostic pathwapy (A) Personalsing the diagnostic trajectory of patients
based on a priori and post priori probabilities and (B) provide integrated capacity management of
the full diagnostic supply chain

RUC Alis focused on thesecond phase of RUCA: Diagnosis.

5.5.2 RUC A2 UC4: Clinical tasks andpatient experience

This reference use case includes experiments linked to the exploitation of ODIN technologies for
enhancing clinical task execution and patient experience across the range within the hospital
ecosystem.

5.5.3 RUC A3 UCS5: Clnical workflow

This reference UC aims to implement and validate a workfledriven solution supporting the
automation of the clinical research execution processes. It usually covers all the RUC A phases

5.5.4 RUC A4 UCG6: Telemedicine

Many patients spend unnecesary time in hospitals for monitoring, resulting in higher costs and a
higher burden forthem. COVID-19 reinforced the value of home telemonitoring services.

According to these needs, this use case aims to implement a home telemonitoring service of
clinical parameters integrated with the EHR system t

RUC A4 is focused on the following phases of RUC A: Monitoring and Follaip.

5.6 Pilots implementing RUC A

Once the reference structure of the RUC A were defined and feseeable services (RUC A1A4)
were focused on,ODIN pilots described their experiments as apecialisation of these models.

This resulted in the following ODIN RUC A table:
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Table5 - RUC A Pilotsimplementation

Use Case Name Pilot(s)

RUC Al1- UC3 Al for Diagnosis UMCU

RUC A22 UC4 Clinical Tasks and Patient CuUB, MUL, ucBM, UMCU
Experience

RUC A3- UC5 Clinical Workflow UCBM,

RUC A4- UC6 Telemedicine UMCU

Tables below summarises for each pilot the different implementation of RUC AAppendix A
reports the detaik per pilot

5.6.1 CUB
Table6 - RUC A- CUB

Use Case Name Description RUC X Phase (s)
RUC A Al Based Support Validation of Admission &

System for Diagnosis Wearables & Screening, Diagnosis
uc3&4 Aut ted Scori

& Clinical Tasks and fuv(\)/ma ebl coring

Patient Experience otVvearables
RUCA Al basedsupport Automated Sleep Diagnosis

system for Diagnosis Scoring of Sleep
ucs3 .

Studies

RUCA Clinical Tasks and CERTH Bot Admission &

Patient Experience Receptionist Screening,
uc4 o

Monitoring
5.6.2 MUL
Table7 - RUC A- MUL

Use Case Name / Description RUC A Phase (s)
RUC A22 UC4 Blood transport All the phases

Robotic transportation of blood samples from the
Emergency Department to the Central Lab
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5.6.3 UCBM

Table8 - RUC A- UCBM

Use Case Name Description RUC A Phase (s)
RUC A2.12 UC4 Clinical Tasks and Monitoring of food Treatment, Monitoring
Patient Experience assumption to
prevent
undernutrition
RUC A2.22 UC4 Clinical Tasks and Rehabilitationto  Treatment, Monitoring
Patient Experience prevent loss of
mobility
RUC A32 UC5 Automation of Monitoring of Monitoring
Clinical Workflows oxygen therapy to
prevent hypoxia
complications

5.6.4 UMCU
Table9 - RUC A- UMCU
Use Case Name Description RUC X Phase (s)
Al tools to improve
Al for personalization and efficiency of _. .
RUC A-UC3 Diagnosis CVD diagnostic pathways Diagnosis
outpatient clinic setting
:)dfeerlmitlfilgzuon Automatically identify new Admission &
RUC A2z UC4 19 patients eligible forCVD )
patients for learning healthcare system Screening
CVD learning 9 y
Post-operative hometele
RUC A2 UC6 Telemonitoring monitoring of vascular surgery  Monitoring
patients.
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6 RUC BDevices, Goods, Facilities Management

This RUC was created to enable ODIN technologies tocontribute to improving the design,
scheduling, and execution of Hospital Logistic, Clinical Engineering, and Medical Device
management, starting with the description of UC1 in the @A.

It includes he phases of material procurement, storage, and distridion (medicines, medical and
hotel supplies, meals, linens, waste, etcpart of the logistic managementand those phases
related to the clinical engineering and medical devices management.

All this processes,e.g., order consumables after using them, trangort of objects, refill of ward
magazines etg most of the time need duplication of effortsgenerating additional, and
unnecessary load to the hospital workflows, and extra burden to both administrative and
healthcare staff.

This reference use case will mploy various combinations of eRobots, eWorkers, and eLocations
to optimise procedures, improve healthcare operators' working conditions, and improve hospital
efficiency and workflow.This is projected to improve the work of personnel who are primarily
responsible for hospital logistic processes (e.g., porters, managers), as well as free up time for
healthcare workers (e.g., nurses) by removing them from repetitive, timeonsuming, and
potentially dangerous jobs.

6.1 ODIN Framework for industry 4.0 hospital logistic
management

By approaching RUC B in a similar manner as RUC A, we can build a workflow, which describes
the interactions among the different phases and inputs. As per RUC A, all the phases are
interconnected and interdependent on each othe The starting points come from theStrategic
Management Planand the gap analysis from the different hospital unitsSThese steps feed the
Planning phase where the hospital management is in charge to design and develophat is
needed by the next phase theProcurement Stockage This last phase is dealing with all the
necessary activities to acquire good in the hospital context. The next phase is relatl to the
Preparation andDelivery of the acquire good to the final destination / department. Completing
this process is theReal Use Monitoring and Managemenin charge of the followup steps after
the acquisition

The similarnavigation schema of the RUCB can be described as the picture belowwhere instead
of having the leves of care there are the differentobjects managed by the logistics for theRUC
B1 or type of the equipment for theRUC B2as shown in the figures below

Version1.01 2023-05-18 | ODIN®



D7.4 KPI Evolution Report (I to IX) \&\S)dln

Figure4 - RUC sub case B1 NavigationDiagram

Figure5 - RUC B2 NavigationDiagram

6.2 RUC B Phases (overall and for each phase)

The first two defined use cases are covered in this RUC, which is relevant to the namerial area
(RUC B1- UC1, RUC B2- UC2). It focuses on improving the design, programming, and execution
of hospital logistics, clinical engineering, and medical device management using ODIN

technology.
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