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Goals

Al infrastructure for predictive and personalized support for
treatments and coaching for COPD patients and CCs

Empower patients with COPD and CCCs in self-care by developing a
multidisciplinary, adaptive virtual companionship programme

Drive structural change in healthcare together with patients,
healthcare professionals, scientists, policy makers, and industry
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Data-driven ML-based Support for Personalized
Healthcare

Patient Data Machine Persona}ized Patient
Learning Al Services Treatment
(ML/AI)

1. Patient Data collection and curation
2. Machine Learning Model Training

3. Use personalized Al services for patient treatment

Webinar "Open challenges in digital research - insights and
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Continuous Data Collection and Learning

Patient Data
(Interacting) Sources of Requirements

a Privacy of processed data
' Security of systems and communication
UX Usability in Clinical Practice

‘ Machine
Learning

Patient Treatment

Personalized Al
Services for QoL
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Cooperative. Distributed. Open.

Enschede,
The Netherlands
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Open challenges

Technical

Data harmonization & Data availability
a» Y High effort in system integration for hospital IT
g departments

W v Questionnaire answers are filled in voluntarily by

patients
Operational
v’ Clinician engagement in the use of digital tools and
analytics
v' Clinician workload increase or necessity for additional
clinical personnel: patient monitoring, alert management
Webinar "Open challenges in digital research - insights and

experiences from three different EU funded projects"



Support Integration into local Hospital ITs

I nte r n a | |y u S e d H L7 F H | R m /vl/his/follow-ups Ingest FollowUp procedure information :a:«;:allnwu an

A FollowUp represents an Encounter where the data collected from the event is conceptually

H 1 grouped, alongside the details of related tests performed. T
I nte rfa Ce b u I | d u S I n g O p e n A P | 3 . O The tests provided by this endpoint will be associated with the FollowUp, without detriment to l:'llrlml D'ﬂ H
being listed in the endpoints of the specific type of test. -

. . . . Ingest FollowUp data information: HHD’US“H’Y |!|FI
S C h e m a - b a S e d d ata I n gest I O n Va | I d at I O n « Patient HIS Id (patientHisId) patient identifier (other IDs from the Patient schema will be N |

skipped).
« FollowUp type (followUpType) with a valid value listed in the schema: Baseline, ThreeMonths, m B

SixMonths, TwelveMonths, EighteenMonths, TwentyFourMonths, ThirtyMonths, ThirtySixMonths,

Cl l e n t_CO d e_ge n e ratl O n fo r Va rl ety Of BaselineVCP, SixMonthsVCP, NineMonthsVCP

« FollowUp date (date) date of the visit, in ISO8601 format yyyy-MM-ddTHH:mm:ss.5SSZ.

« Number of Exacerbations in the year before last (numberExacerbationsYearBeforelast) as

p rog ra m m i n g | a n g u a ges integer value: 0, 1, 2..[Mandatory for Baseline and BaselineVCP] Elhim nala

» Number of Hospitalizations in the year before last (numberHospitalizationsYearBeforeLast)

as integer value: 0, 1, 2...[Mandatory for Baseline and BaselineVCP] 5
« Number of Exacerbations in the last year (numberExacerbationsLastYear) as integer value: 0, FI.H F': 5 I I :r:'.
1, 2..[Mandatory for Baseline and BaselineVCP] -
« Number of Hospitalizations in the last year (numberHospitalizationsLastYear) as integer
value: 0, 1, 2..[Mandatory for Baseline and BaselineVCP]
+ Mini-Mental State Exam Score (MMSE) (mmseScore) score in valid range 0-30.[Mandatory for

Nevertheless, problems to interface HIS R

valid range 0-4.[Mandatory for Baseline and BaselineVCP]
+ Charlson Comorbidity Index (CCI) (cc/) score in valid range 0-37.[Mandatory for Baseline and
BaselineVCP]

D ata n Ot aVa i | a b | e d ig i ta | |y O r n O d a ta ex p O rt « Charlson Comorbidity Index (CCI) 10 years survival rate (cci_70) percentage in valid range |

0-100.[Mandatory for Baseline and BaselineVCP]

+ MNA-SF (Mini Nutritional Assessment - Short Form) (mnasf) score in valid range 0-74.

a Va I | a b | e « Smoking Status (smokingStatus) with a valid value listed in the schema: Smoker, ExSmoker or
Unknown

« Smoking Pack Years (smokingPackYears) Calulated as (packs smoked per day, 1 pack = 20 H |.-|$ D'I I H I
cigarettes) x (years as a smoker) = n pack years.[Mandatory for Baseline and BaselineVCP]

Data available, but in different form, requiring | Infarmation

« Weight (weight) in kilograms (Kg)
. . + Body Mass Index (BMI) (bm/) in (kg/m?) X S':l' i I.E mi
ad Ju stment/com pu tation. « General Practitioner Name (goName) (
« General Practitioner email (gpEmail) valid (email)
« Spirometry (spirometry) check saveSpirometry operation for details (patientHisId and date = B
ommited).
« Post Bronchodilators Spirometry (postBronchodilatorsSpirometry) check
savePostBronchodilatorsSpirometry operation for details (patientHisId and date ommited).
« Six Minutes Walking Test (sixMinutesWalkingTest) check saveSixMinutesWalkingTest operation

for details (patientHisId and date ommited). [] 1
+ Blood Test (bloodTest) check saveBloodTest operation for details (patientHisId and date

ommited). HEPMGEF 7
« Medication Administrations/Prescriptions (medicationAdministrations) check Wislibrowsar

saveMedicationAdministrations operation for details (patientHisId and date ommited).

%
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GEM Infrastructure
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RE-SAMPLE Framework
in the FPG premises

Extraction

/ Unstructured
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Overview of exacerbations in COPE-IIl protocol

Patientisin stable state stable

If patient has more symptoms than usual and lung symptoms

questionnaire score is >= 110 patient for 2 consecutive days enters 3
deviation state IR
eviation
If this repeats on the next day, patient enters exacerbation onset
state 3
On the next day, patient enters exacerbation super state exacerbation
' rity of symptoms
(tagged with severity of symp ) N
When the patient is better (3 answers with score 0 or 7 with < 10),
patient enters exacerbation offset state 3
Patient enters stable state exacerbation
super
) 2
exacerbation
offset
RESPLE Webinar "Open challenges in digital research - insights and

7 experiences from three different EU funded projects”
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... and happens what somehow was to be expected
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Technical solution

COPE Ill algorithm

* state transition

* missing data handling
process

. °9.
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App
Natification

Current state: Stable

>cut olf score

No
>= 3 days in state: | Yesormissing Baily symptom Missing <=cut off score
Score
Deviation quest
>10
Aert: Patient (shortid) has

stopped answering

{condition
spacific) questionnaire,
medium priority

Alert: Patient {shortld} has
transitioned to {condition
specific) exacerbatin,
high priority

Webinar "Open challenges in digital research - insights and
experiences from three different EU funded projects”

Super (Na
symploms)

Daily symptom
question

Missing

== 2 conseculive
days

Alert: Patient {shortld} has
stopped answering while in
{condition
specific} exacerbation
(significantly increase), high
priority

Missing

Current state: Onset

Score

cut off<=s<max
>

Super (Significant)

>=max >= 2 consecutive
days

Alert: Patient {shortld} is In
{condition
'spacific} exacerbation
(significantly increase) for 3
days, high priority

Current state: Super

>=masimum
Score State: Super

fout off<=s<max

=3 consecutve | [>= T conseculive
da

= 30 days In super

Daily symgtan ‘Yes fscore = 1) or missing

State: ofiset
Tag: Stable

N o iscore = 0)

Missing

>= 3 consecuive No
days

Yes

Alert: Patient {shortld) has
stopped answering {condition

specific) questionnaire,
medium priority




Integration into healthcare

TOOLS
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Integration into healthcare
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Integration into healthcare

OBS STUDY. VCP ) O
LO-FI PROTOTYPE . 1st RELEASE ‘ O O O ‘ VCP RELEASE
~ VIRTUAL ‘
" COMPANIONSHIP
PROGRAMMIE
o INTERVIEWS
SOLUTION FOCUS GROUPS
OBS STUDY
: FUNCTIONAL
REQUIREMENTs  LITERATURE
REVIEW
ITERATIVE LOW 5:;’?&
FIDELITY —
PROTOTYPES ~  IMPROVE COPD
MANAGEMENT
IDENTIFY NEEDS,

N EXPECTATIONS AND
VALUES —
Oog . " . . .
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Integration into healthcare

OBS STUDY VCP ) O

WHAT?

SUPPORT MATERIAL
% @ TRAINING SESSION

COACHING

9 U

CHANGE MANAGEMENT

remapping processes, roles and responsibilities

°8 @9
RE-I-SA
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Patient Journey

* C(linical data
* Physical activity data

—

<zt * Self-reported symptoms
(@] g .

= > : ENROLLMENT VISIT g .  Functional tests

: g % Pe Functional testing SELF-REPORTING % : FOLLOW-UP VISIT * Blood tests

E{T, . Blood tests COPD sympt'oms an'd' comorbidities, @ e Functional tests

g o App training health, physical activity, QoL, UX e  Blood tests

i ¢ loT synchronization
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C: C : c PREDICTIVE

ﬁ@ : ENROLLMENT VISIT & SELF-REPORTING @Eﬁ CLINICAL MONITORING % FOLLOW-UP VISIT MODELS
@ SHARED DECISION-MAKING COPD symptoms and *  Exacerbation alerts @ *  Functional tests )
: * Functional testing : comorbidities,health, physical management i* Blooditests :

% " * Blood .tests N  activity, QoL, UX N Goal review * Early Identification of
L8s P Chec'klr'wg of clinical data and @ i OVERALL MONITORING @ . ‘ EXACERBATIONS
<5 5 :  predictive models ! SELF-MANAGEMENT Q i+ Patient progress i«  Coachingsession * VIRTUAL COACHING
EZ5% : + Lifestyle goals F Virtual coach ! monitoring @ - Feedbacks « ACTION PLAN
>< E @ f '+ Recommendations for self- i+ Adherence monitoring

8 TRAINING & COACHING management . Patient technical

@ * App training i« Tips to achieve the goal set 5 support
i ¢ loT synchronization i e Tipsto manage health
i * Coaching session :
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Al, Trustworthiness, Ethics, Risks

v

Ethical Committee
approval and informed
consent

Onboarding phase

Improved understanding
of the pathology

Improved engagement in
the care pathway

* PT-HCP relationship

* Self-management

AUTONOMY

v’ Patient-centred design

v" Improved disease

management through
continuous monitoring
and collection of new
types of data

v" Personalized treatments

BENEFICENCE

v RE-SAMPLE process as a

whole is privacy
compliant

v Al models transparency

and accuracy

* Al outcomes
integrated in a clinical
dashboard co-
designed with the
clinicians

NONMALEFICENCE

Webinar "Open challenges in digital research - insights and
experiences from three different EU funded projects”

v" 3 European pilot sites

NL, IT, ET with diverse
COPD disease stages and
complex chronic
conditions

Digital divide

JUSTICE



I“ Thank you very
much!
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