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THE HUMAN POPULATION IS HEALTHIER
THAN EVER BEFORE

LIFE EXPECTANCY POVERTY CHILD MORTALITY

Mean global life expectancy Population of world in Recorded deaths
at birth (years) poverty (%) of under-fives!
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BUT TO ACHIEVE THIS WE'VE EXPLOITED THE
PLANET AT AN UNPRECEDENTED RATE

CARBON DIOXIDE EMISSIONS OCEAN ACIDIFICATION ENERGY USE

Atmospheric concentration Global ocean acidification (mean World primary
of C0. (ppm) hydrogen ion concentration, nmol/kg) energy use (EJ)
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REDUCED INEQUALITIES:

WHY [T MATTERS

What's the goal here?

To reduce inedualities within
amdl amang countries.

Why?

Inaqualities based on
income, sex, age. disability,
sewwal orientation, race,
class, ethnicity, religion and
oppartunity continue to
parsist across the world
Inequality threatens long-
term social and economic
development, harms pow-
erty reduction and destrays
paopke's sense of fulfilment
and sell-waoarth. This, in burn,
«can braed crime, disease and
ervironmental degradation.

a for a bettar

ie. And despite some
positive signs, inaguality
iz growing for more than
70 per cent of the global
population, exacerbating
the risks of divisions and
hampering economic
and social development.
Furtharmore, COVID-19 is
hitting the maost vulnerable
pecple the hardest,
and those same groups
are often experlencing
imcreased discrimination

10 REDUCED
INEQUALITIES

Almost

2in10

people
reported having
personally
experienced
discrimination
on at least one

of the grounds
established by
international
human rights
law

Department of Economic & Social Affairs

CDP Background Paper No. 42
ST/ESA/2018/CDF/42

May 2018

Priority to the furthest
behind

Marc Fleurbaey
Princeton University

ABSTRACT

The UN 1 heralding the i Dq Goals pledges to leave no one behind,
and moreover “to reach the furthest behind first”. This priority echoes the priority to the worst-off
that is being di d in phi ics and related d but also the pleas of many

actors who represent or fight for the most disadvantaged populations. This paper argues that serious
theories do support such a priority and that the best policies implementing this priority do not neces-
sarily involve the most intuitive anti-poverty targeted measures.

JEL Classification: D63, 138

th

Global Congress

Sickle Cell

Disease

I\
i\

JUNE 16-18 2022
Paris, Novotel Tour Eiffel







PUBLIC
HEALTH

Topical Review REPORTS

Public Health Reports
2019, Vol. 134(6) 599-607

. . . . . -
Reducing Health Care Disparities in Sickle © 2015, Associion of Schoolsand
Programs of Public Health
H . H All rights reserved.
Cell Disease: A Review A s reseved
sagepub.com/journals-permissions
DOL: 10.1177/0033354919881438
journals.sagepub.com/home/phr

®SAGE

LaTasha Lee, PhD, MPH' ®; Kim Smith-Whitley, MD?>?;
Sonja Banks, MPA, MBA* and Gary Puckrein, PhD®

Abstract

Sickle cell disease (SCD) is an inherited blood disorder most common among African American and Hispanic American
persons. The disease can cause substantial, long-term, and costly health problems, including infections, stroke, and kidney
failure, many of which can reduce life expectancy. Disparities in receiving health care among African Americans and other
racial/ethnic minority groups in the United States are well known and directly related to poor outcomes associated with SCD.
As an orphan disease—one that affects <200000 persons nationwide—SCD does not receive the research funding and
pharmaceutical investment directed to other orphan diseases. For example, cystic fibrosis affects fewer than half the number of
persons but receives 3.5 times the funding from the National Institutes of Health and 440 times the funding from national
foundations. In this review, we discuss the health inequities affecting persons with SCD, describe programs intended to
improve their care, and identify actions that could be taken to further reduce these inequities, improve care, control treatment
costs, and ease the burden of disease.

Keywords
sickle cell disease, health care disparities, access to care, Medicaid, community health centers




Strategies to rapidly reduce health inequalities and
empower neglected populations
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"The most complex societal challenge is to overcome mistrust
& racism in order to empower & engage a community that
has historically been
denied their right to health." ="

* 3x more common than cystic fibrosis
* 3.5 times less public funds (NIH)

* 75 to 971 times less private funds

aticncl

 2.3x less likely to receive funds to conduct
clinical studies

* 1.8x fewer scientific publications / knowledge

|||||| Snpuritio

s://doi.org/10.1182/blood-2018-99-115609
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Empowerment

“The efforts an individual or a group can make to
control and change their destiny {(...)”

1. change their life by building new capacities (e.g., skills, knowledge)

2. transform their living conditions by interacting with other people
3. effectuate their power over society

Sources: Zimmerman MA. Empowerment Theory 2000. Consolidated Guideline on Self-Care Interventions for Health, WHO 2003
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https://doi.org/10.1007/978-1-4615-4193-6_2
https://www.ncbi.nlm.nih.gov/books/NBK544149/figure/ch5.fig3/

7N World Health

¢
i M
A 7 1{;}! Organization

“Health literacy implies the
achievement of a level of
knowledge, personal skills and
confidence to take action to
improve personal and
community health by changing
personal lifestyles and living
conditions.

Emergencies v

Newsroom v

Countries v

Health Topics v

()

Home [ Activities / Improving health literacy

By improving people’s access to
Improving health literacy health information, and their
capacity to use it effectively,

h i implies the ach level of ! ill i i H H 1#3
Health literacy implies the achieverment of a level of knowledge, personal skills and confidence to take action to improve health Ilteracy |s crltlcal to

personal and community health by changing personal lifestyles and living conditions. Thus, health literacy means more
than being able to read pamphlets and make appointments. By improving pecple's access to health information, and their em powe rment ”
L

| capacity to use it effectively, health literacy is critical to empowerment.” Health Promotion Glossary, 1998,
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Global Congress 4
. in-persen | JUNE16-182022 =
Sickle Cell [issy I : :
congress J~ Paris, Novotel Tour Eiffel o
F

Disease

%]




Digital health literacy

Internet Interventions nghllghtﬂ
Volume 27, March 2022, 100500 . " C‘i\"lll: Ht-E rﬂ_l':'}r re_ﬁgr_; 1_'1:] "‘hg ah'i_]'it}r 1;.-;,. — gﬁge

ELSEVIER — =

meaningfully with one's community.
Digital health literacy as a super
determinant of health: More than
simply the sum of'its parts

« Digital, health, and civic literacy are key predictors for
digital health literacy.

Robin van Kessel * B ¢ 2 8 Brian Li Han Wung""d"', Time Clemens ®, Helmut Brand * ' = Trl.ie 'E'H[ent tﬂ Whj_‘:h [hESﬂ thrff aﬁ'ec': digi[al health
Show more literacy remains unclear.

+ Add to Mendeley o2 Share %% Cite

+ Building digital health literacy is vital to limit
inequalities from expanding.

https:/fdoi.org/10.1016/).invent.2022.100500 Get rights and content

Under a Creative Commoeons license ® Open occess
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Better understand the determinants of inequalities
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Health Information Technology Standar
Series Editor: Tim Benson

Leveraging health information

Tim Benson
Grahame Grieve * Information is an ethereal commodity

* “the data and knowledge that intelligent systems use to support
their decisions.”

Pri n Ci p | es * Health information
of Health

* Any personal information about a person’s health or disability
* Health informatics
| nte rO e ra b i | it 1. Information and Communication Technologies (ICTs) to help
p y with decisions and actions required to improve patient
outcomes by making better use of health-related information
FHIR, HL7 and SNOMED CT

2. Knowledge management = making the best use of knowledge

3. Knowledge representation and reasoning = in the field of Al,
it means modelling information about the world in a form that
a computer system can use to solve complex tasks
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Digital Health Interventions (DHIs)

[health services delivered electronically through formal or informal care]

can lead to positive health outcomes

) Global strategy
on digital health

* Improve health literacy 20202025
* Encourage better lifestyle choices

* Raise self-awareness
* e.g., patient-generated health data (PGHD)

* Help manage lifelong conditions
* Facilitate navigating in information flows
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From information overload to educated and
empowered decision-making

Figure 1
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Kato GJ. New insights into sickle cell disease: mechanisms and investigational therapies. Curr Opin Hematol. 2016;23(3):224-232. doi:10.1097/MOH.0000000000000241
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Non-digital educational interventions
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ORIGINAL ARTICLE REEEARCH ARTICLE

Educational Intervention

o II‘JIpl‘OVﬂ the Health Implementation of an educational intervention to optimize

Outcomes of Children With self-management and transition readiness in young adults
with sickle cell disease

A rapid evidence assessment of sickle cell disease educational
interventions
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1.0
CLIENTS

2.0
HEALTHCARE PROVIDERS

3.0

WHOQ’s Classification of DHIs

HEALTH SYSTEM MANAGERS

4.0
DATA SERVICES

1.1 | TARGETED CLIENT

1 | COMMUNICATION
Transmit health event
alerts to specific
population group(s)

CLIENT TO CLIENT
COMMUNICATION

[ [—

Transmit targeted health 1.4 | PERSONAL HEALTH
information to client(s) TRACKING
based on health status or

demographics

Transmit targeted alerts
and reminders to client(s)

Access by client to.own
medical records

ON-DEMAND

INFORMATION
SERVICES TO CLIENTS

Client lock-up of health
information

CLIENT FINANCIA|
TRANSACTIONS

Tansmit or manage out

- or diagnostic data by client

documentation by clent

CITIZEN BASED
REPORTING

Transmit diagnostics
result, y
result. to clientis)
UNTARGETED CLIENT
COMMUNICATION

Transmit uniargeted Reparting of health system

health information to an feedback by clients

RIS 1 Pop Ry Reporting of public health
events by clients

Transmit untargeted
heslth event alerts to
undefined group.

.h

client(s)

Transmit or manage
youchersto d\enl(s) for

Transmit or manay
incentives to client(s) for
ealth services

CLIENT HEALTHCARE

IDENTIFICATION AND
REGISTRATION COMMUNICATION

HEALTHCARE
ROVIDER TRAINING

- healtheare provider(s)

Assess capacity of
healthcare providerfs)

Verify dient Communication from
unique identity healthcare provider(s) ta
- Enrol dient for health cuparvicor
o = Bl
performance feedback to
e ] healtheare providerfs)
RECORDS
Longitudinal tracking
of clients’ health status.
and services
Manage client’s structured
clinical records
Manage client’s

unstructured
clinical records

Routine health indicator
data collection and
management

PRESCRIPTION

AND MEDICATION

Transmit routine news and MANAGEMENT

warkflow notifications to

healthcare providers) T
. Transmit nen-routine prescription orders
health event alerts to z
Track client's medication
healtheare provider(s) - e
Peer group for healtheare i
B o BB v e
LABORATORY AND
EFERRA
OORDINATION H m‘:‘gm’:"cg
Coordinate emergency MANANGEMENT
esponse and transport

344 BRI
identification information

Monitor performance of
R heitheara providents)

Manage certification/
343 registration of healthcare
provider(s)

HUMAN RESOURCE 3.3 PUBLIC HEALTH MENT.
MANAGEMENT EVENT NOTIFICATION ASSET MANAGEMENT

Notification of public
334 | health events from
poinit of disgnasis

3.4 | CviL RecisTRaTION
AND VITAL STATISTIC

34 Notify birth event

318 of healthcare providerls)

SUPPLY CHAI

MANAGEMENT

Manage inventory and
324 distribution of health

commodities

Notify stock levels of
health commoities

Monitor cold-chain

2 HEALTHCARE -

., PROVIDER DECISION points of service within Register

3 SUPPORT health sector - Transmitand track and health commodities
diagnostic orders.

Manage procurement

- Manage refarrals between
alerts based sccording from digital devices
to protocol

Report counterfeit or

e A Ak

HEALTH WORKER - Track
ACTIVITY PLANNING
AND SCHEDULING

Provide checklist
| [t 2 7
- Screen clients by riskor
TELEMEDICINE

Consultations between

remote client and

healthcare provider

Remote manitoring of

client health o disgnostic

data by provider

Transmission of medical
data to healthcare provider

Consultations forcase
management between
hesltheare provider(s)

Fservices

Schedule healthcare
provider's activities

by dlients

342
343 Certify birth event

event

)
345
346 Certify death event

Notify death event

Register death event

HEALTH
INANCING

Register and verify client
381 incirance membership

252 claims submission

Track and manay

353 incurance reimbursement

Transmit routine payroll
payment to healthcare
provider(s)

Transmit or manage
355 incentives to healtheare
provider(s)

Mmga budgau..d
expen

354

356

Track insurance billing and

DATA COLLECTION,
4.1 | MANAGEMENT,
AND USE

364 Monitor status of
health equipment Non-routine data
Track regulation and collection and
licensing of medical e
equipment Data storageand
aggregation
Dsta synthesis and
7 wisualization
Automated snalysis of
List health facilities and data to generate new

B related information
372 Assesshealth facities

information or predictions
on future events

DATA

CODING
Parse unstructurec data
into structured data
Merge, de-duplicate,and
terminologies

=
cauise of mortality

LocaTion
MAPPING
Maplocation ofhealth
facilities/structunes.
- Maplocation of
- Maplocation of

Maplocation of
heakthcare providers

DATA EXCHANGE AND
INTEROPERABILITY

Data exchangs
across systems

th

Global Congress

Sickle Cell
Disease

. | JUNE16-182022

ﬁ Paris, Novotel Tour Eiffel




Types of Educational Digital health interventions

* Transmit targeted health information based on health status or demographics
* Health education, behavior change communication
* Health promotion communication, client-centered messaging
* Health communication based on a known client’s health status or clinical history

* Alerts for preventive services and wellness
* Notifications & reminders for appointments, medication adherence, follow-up services
 Communication for retention in care, continuity of care
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Types of Educational Digital health interventions

SICKLE CELL *

DISEASE |
COALITION

 Offer training content and reference material

* mLearning, eLearning, virtual learning, micro-learning

* Educational videos, multimedia learning and access to
clinical guidance

* Training reinforcement and refreshers

* Assess capacity of clients oneSCDvoice SICKLE CELL 101
* Quizzes, interactive exercises, challenges to assess ,h) sickle cell
disease-specific knowledge and competences @) intormation center
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Examples of educational DHI

IMIR PEDIATRECS AND PARENTING

Original Paper

Sanileberry o al

Web-Based Technology to Improve Disease Knowledge Amaong
Adolescents With Sickle Cell Disease: Pilot Study

Anjelica C Saulsherry', BA; Jison B Hodges', MA, PhD; Awdrey Cole', MSN; Jerlym § Porter”. MPH. PRI Jane
Haskins', MD, M3
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Phise: | 9015954153
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Abstract

Bickgrumml:

Advanzements in trcatment have contributed to incresed survimship among children with sickle cell disces
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Sound betwees e T —
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Mobile health intervention for youth with sickle cell disease;
Impact on adherence, disease knowledge, and quality of life
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eHealth: a potential game

changer?

* Chronic disease management is correlated
with poor adherence to complex daily
treatment regimens (e.g., self-care), which
limits overall effectiveness of treatments

* mHealth has the potential to increase
patient adherence, facilitate patient-
provider communication, and improve
disease-specific knowledge, which can
increase health outcomes
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Abstract

Sickle cell disease (SCD) is a chronic genetic disease that requires lifelong therapy and monitoring. Low drug adherence and
poor monitoring may lead to an increase in morbidities and low quality of life. In the era of digital technology, various mobile
health (mHealth) apps are being tested for their potential in increasing drug adherence in patients with SCD. We herewith discuss
the applicability and feasibility of these mHealth apps for the management of SCD in India.

(JMIR Mhealth Uhealth 2021;9(4):e25496) doi: 10.2196/25496

KEYWORDS

sickle cell disease; drug adherence; mHealth; India

Background

In recent years, a revolution in information technologies has
greatly influenced health care practices under the broad
definition of digital health. Digital health practices are becoming
highly adaptable in both developed and loping countries
[1]. Moreover, with the increasing use of smartphones, smart
watches, and artificial intelligence—based devices, mobile health
(mHealth) is expected to define the standard of health care
delivery across the globe. Specifically, mHealth apps can be
used to increase disease awareness, increase drug adherence,
provide cognitive behavioral therapies, and track health care
delivery [2-5]. There are more than 325,000 mHealth apps
available for Android and Apple smartphones [6]. Various
mHealth apps have been clinically tested for their effect on
compliance for many chronic diseases worldwide [7-11] and
there are mounting indications that support the feasibility and
applicability of mHealth interventions for better compliance in
managing chronic diseases in pediatric patients as well. During
the ongoing COVID-19 pandemic, mHealth has emerged as a
silver bullet, not only for teleconsultations and telemonitoring
of patients with chronic diseases, but also for increasing health
care delivery in remote areas [12-14].

Sickle Cell Disease: A Life-threatening
and Highly Morbid Disorder

Sickle cell disease (SCD) is a genetic and chronic ailment,
highly prevalent in Sub-Saharan Africa, the Middle East, the
Mediterranean region, India, and parts of Central and South
America. Globally, more than 300,000 children are born each
year with SCD and three countries (Nigeria, India, and the
Democratic Republic of Congo) bear about half of the global
burden [15]. Patients with SCD often present with acute
complications (eg, bone pain crisis, acute abdominal pain, acute
chest syndrome, visceral sequestration crisis, aplastic crisis,
acute anemia, cerebrocardiovascular complications, priapism).
Chronic morbidities in SCD (eg, chronic pain syndromes,
immunological and infectious complications, chronic lung
disease, hepatobiliary complications, renal complications, leg
ulcer, musculoskeletal complications, and psychosocial or
psychiatric issues) are often encountered [16].

The under-five mortality of SCD varies significantly depending
on the availability of health care facilities and infrastructure.
For example, in low-income countries with poor access to health
care services, mortality can reach up to 90% [15]. There is now
growing evidence that continuous interventions through
disease-modifying drugs such as hydroxyurea and prophylactic



mHealth: Poor long-term adoption: < 1 week!

* Lack of evidence on efficacy and usefulness
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Achieving patient-led research

Researchers are often keen to learn from the people who their work could help, but knowledge

gaps and power dynamics on both sides can make it seem like an insurmountable task.

In this collection, we look at ways patients, communities and researchers have found innovative
ways to work together and break down barriers. People with lived experience of disease offer
advice to improve co-production of knowledge with patient partners, we explore the growing
influence of patient representatives and patient groups on research policy and learn how an
international group of scientists are learning how to make their research equitable from local

communities around the world.
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From patient-centered design / research
to patient-led design / research

Patient-centric approaches Patient-led design approaches
Patient involvement generally happens Patients determine the focus of an
during the final stages intervention
Designers / HCPs see a problem Patients live the problem, see what should be
and a solution the focus on & how it should be solved
* Advantages:
* Main disadvantages: * Facilitate faster innovation WITH COMMUNITY
* Slow to implement * Novel features matching patient-important needs
« Mismatch with patient-important needs * Provide input to less-well-funded health issues
* Tend to overlook efficacy & usefulness * More patient engagement & more co-operation
th - * Patients share good ideas rapidly (wgr outh
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How a digital twin is created

Instead of relying on traditional data collections that are too old, narrow and static, the health ecosystem can create a holistic data
picture of a patient to help enable personalized, real-time and predictive human-centered care.

Clinically-generated data

Commercial real-world health data

Health-suggestive data
(social determinants of health [SDoH] data,
demographically focused)

Consumer digital health device-generated data

Consumer online behavior
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The other 80% of data that determines patient health is outside the

medical record

Enhanced ability to access and
integrate real-world data from
digital devices:

Closer access to and
relationships with patients,

q:z = where requlatory systems allow:

» Patient-reported outcomes
- P~ » Adverse event reporting

» Quality-of-life measures

» Diet and lifestyle diaries

» Family history

» Digital health app data
» Fitness trackers
» Wearable data

We must look
beyond the EHR
data to drive
true insights.

Trusted research environments
and other licensing deals to
access health system data:

Greater integration of
diagnostic data:

- Climcal dat » Biomarker panels
|n|c_a ata _ » Genomics and other

» EHR information omics data

» Pathology, histology, radiology » Consumer genetics
and other procedural notes and other consumer

» Case history notes

» Medical claims data

» Medication orders,

co-prescriptions and refills

diagnostics

Better social listening:

— » Online patient communities data
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[IsonPropertyName(DigitalTwinsJsonPropertyNames.DigitalTwinETag)]
public string ETag { get; set; }

[IsonPropertyName (DigitalTwinsJsonPropertyNames.DigitalTwinMetadata)]
public MyCustomDigitalTwinMetadata Metadata { get; set; } = new MyCustomDigitalTwinMetadata();

[IsonPropertyName("temperature")]
public double Temperature { get; set; }

[IsonPropertyName ("humidity")]
public double Humidity{ get; set; }

internal class MyCustomDigitalTwinMetadata

{
[IsonPropertyName(DigitalTwinsJsonPropertyNames.MetadataModel)]
public string Modelld { get; set; }

[IsonPropertyName ("temperature")]
public DigitalTwinPropertyMetadata Temperature { get; set; }

[IsonPropertyName ("humidity")]

public DigitalTwinPropertvMetadata Humidity { get: 1

set:
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Leveraging Digital Traces to Understand and
Change Behaviours QOS

e S5 CIATION FOR
Article PSYCHOLOGICAL SCIENCE

Current Directions in Psychological

e \Web scra pi ng Digital Traces: New Data, Resources, and 215 v 50 5056
) ) Tools for Psychological-Science Research sck e pudtnes
* Websites extraction, Google i ey
www psychologicalscience org/CDPS
®SAGE
L A P I S Anat Rafaeli, Shelly Ashtar, and Daniel Altman
The William Davidson Faculty of Industrial Engineering & Management, Technion — Israel
. . Institute of Technology
* Twitter, Reddit, StackExchange
[ ]

Sensor analysis / transcription  asseac

New technologies create and archive digital traces—records of people’s behavior—that can supplement and enrich

psychological research. Digital traces offer psychological-science researchers novel, large-scale data (which reflect

d YO utu be’ Safety Ca ms, TVS people’s actual behaviors), rapidly collected and analyzed by new tools. We promote the integration of digital-traces
data into psychological science, suggesting that it can enrich and overcome limitations of current research. In this

. . article, we review helpful data sources, tools, and resources and discuss challenges associated with using digital traces

Se ntl m e nt a n a Iys I S in psychological research. Our review positions digital-traces research as complementary to traditional psychological-

research methods and as offering the potential to enrich insights on human psychology.

* Facebook, Instagram

Keywords

digital traces, big data, automated data collection, computer-aided text analysis, sentiment analysis
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Remaining challenges of

digital health

Data capture & harmonization

npj | Digital Medicine

www.nature.com/npjdigitalmed

PERSPECTIVE
Why digital medicine depends on interoperability

Moritz Lehne(®', Julian Sass(®', Andrea Essenwanger(®', Josef Schepers®' and Sylvia Thun'>*

Digital data are anticipated to transform medicine. However, most of today's medical data lack interoperability: hidden in
isolated inc systems and proprietary software, the data are difficult to exchange, analyze, and interpret.
This slows down medical progress, as technalogies that rely on these data - artificial intelligence, big data or mobile
applications - cannot be used to their full potential. In this article, we argue that interoperability is a prerequisite for the digital
innovations envisioned for future medicine. We focus on four areas where interoperable data and IT systems are particularly
important: (1) artificial intelligence and big data; (2) medical communication; (3) research; and (4) international cooperation. We
discuss how interoperability can facilitate digital transformation in these areas to improve the health and well-being of patients
worldwide.

npj Digital Medicine (2019)2:79 ; https://doi.org/10.1038/541746-019-0158-1

Data protection & quality assurance

Data sharing & communication

Data standardization & interoperability

Data reuse & analytics

Data interpretation 2 new knowledge

* Convert several *omics data streams into
useful, actionable output
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INTRODUCTION
The digitalization of medicine promises great advances for global
health. Electronic medical records, mobile health apps, medical
imaging, low-cost gene sequencing as well as new sensors and
wearable devices provide an ever-increasing flow of digital health
data. Combined with artificial intelligence, cloud computing and
big data analytics, this wealth of data holds huge potential for
healthcare and can improve the lives of millions of patients
worldwide - with better diagnostics, personalized treatments, and
early disease prevention,'™®

But medical data are only useful if they can be turned into
meaningful information. This requires high-quality datasets,
seamless communication across IT systems and standard data
formats that can be processed by humans and machines. Judged
by these criteria, however, large parts of today's medical data are
virtually useless: Hidden in isolated data silos and incompatible
systems, the data are difficult to exchange, process and interpret.
In fact, the current medical landscape seems less characterized by
“big data” but rather by a large number of disconnected small
data. These are suboptimal conditions for the data-driven
technologies anticipated to drive medical innovation. Uncovering
the full potential of digital medicine requires an interconnected
data infrastructure with fast, reliable and secure interfaces,
international standards for data exchange as well as medical
terminologies that define unambiguous vocabularies for the
communication of medical information. In short: Digital health
depends on interoperability.

The aim of this article is to show why interoperability is so

interoperability is indispensable for advances in digital health
and that it is, in fact, a prerequisite for most of the innovations
envisioned for future medicine.

Our article starts with an overview of interoperability and its
different levels: technical, syntactic, semantic, and organizational.
It then shows how interoperability can improve medicine,
focusing on four areas that especially benefit from (and some-
times crucially depend on) interoperable health IT systems: (1)
artificial intelligence and big data; (2) medical communication; (3)
research; and (4) international cooperation (Fig. 1). We chose these
four areas because they illustrate particularly well how interoper-
ability can facilitate digital transformation and improve medicine
and healthcare (however, the areas are not mutually exclusive,
and advancing, for example, medical communication can also
improve international cooperation). Note that our views are
shaped by our German/European perspective. However, we
discuss points general enough to be relevant for international
readers. Also note that, though giving some examples of specific
health IT standards and medical terminologies that can improve
interoperability, this article does not aim to provide detailed
technical discussions of specific standards or terminologies (this
information can be found elsewhere'*'®).

INTEROPERABILITY

Interoperability can be broadly defined as “the ability of two or
more systems or components to exchange information and to use
the i that has been exchanged”.” Most definitions

important for achieving the full potential of digi in
healthcare and medicine. Although the importance of interoper-
able health IT systems is increasingly acknowledged,”® awareness
of this topic is still relatively low among healthcare professionals —
especially compared with topics such as artificial intelligence, big
data or mobile technalagies, which are generally seen as the main
drivers of digital health innovation.®'®"™ Accordingly, progress in
health interoperability is slow.'* Here, we argue that

further distinguish between different components, layers or levels
of interoperability.'>'® Although these components can slightly
differ across definitions, they generally follow a distinction
between lower-level technical components and higher-level
organizational components. In line with this conceptualization,
this section gives a brief overview of technical, syntactic, semantic
and izati aspects of ir ili

"Berlin Institute of Health (BIH), Berlin, Germany; *Charité - Universititsmedizin Berlin, Berlin, Germany and *Hochschule Niederrhein - University of Applied Sciences, Krefeld,

Germany
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Knowledge Graphs as Enhancers of Intelligent
Digital Twins

Madn Sahlab®, Simoen Kamm®, Timo Mikller®, Nasser Jazdy (IEEE senwr member), Michsel Weynich
Tnsrituee of Indusieial Automation and Sofware Engineering
Ulniversity af Snerigart
Stuttgart, Germany
*These authors contributed egually to this publication
{surmome. name | @ins uni-stutgart, de

Abstracs —Cyber-Physical  Systems, charsclerized by
networking capabilities and digital representations, offer many
promising potentiols for industrinl automation. In an attempt o
further  enrich  the  system’s  digitn]  representation by
incorperafing  interdi ary models and  considering
i s wnd synehronized gety
cyvber luyer, the concepi of the
syslem itori
simulations by maneging the Cyber-Physical Systems datn
along its lifecyele. To add Turther intellig the Digital
Twin, the architecture of imtelligent Digital Twin was
proposed. Neveriheless, managing and relating the complex and
dymamic digital models as well as the heterogeneous data of the
intelligent Digital Twin present open challenges. Due to their
inherent extensibility and adaptability as well as their semantie
expressiveness, Knowledge Graphs are a sultable concept 1o
overcome these challenges and enable reasoning to gain new
Insights. Prominent applications of Knowledge Graphs are
recommendation systems and explorntory search within the
semantic web. However, there seems to be a lacking yet potential
applicability for Knowledge Graphs in the industrial domain.
Therefore, this contribution proposes & Knowledge Graph
enhanced architecture of the intelligent Digital Twin, offering
capabilities, which are internal linking and referencing,
knowledge completion, ervor detection. eollective reasoning and
semantie querying. Based on the proposed concept, poteniial
application fields for Kaowledge Graph enhanced intelligent
igitul Twin are sdd ressel,

'win emerged, enabling
. virtual commissioning, filure di

is and

in the form of digital medels aleng with additional
computational components are applied in the cyber layer 1o
realize desired wse cases. One research objective aims at
taking advantage of these digitally available data of systems
by considering every possible artifact digitally available
throughout the lifeeycle. Combining muliidisc y static
design models with dynamic operational data in one unified
construct continuously representing physical systems enables
various use cases, such as virtual commissioning, simulations.
prior to reconfigurations as well as predictive maintenance.
This combination of models and dynamic data is the research
objective addressed by the coneept of Digital Twins.

In parallel, another rescarch objective focuses on the
applicability of artificial intelligence and machine learning
algorithms to the industrial domain eg. for optimizing
production processes. What characterizes this application
field is the prerequisite of having large datasets and narmow as
well as specific problem arcas. Choosing a proper learmning,
algorithm based on the categenes and the marny subcalegories
of supervised or unsupervised leaming as well as adjusting
parameters (0 model the problem, using this model would
result in predictions or detections specific 1o the problem,
Examples include anomaly detection for quality assurance in

produced pans [1].

By combining these two research objectives, the Digital
Twin is enriched with additional modules containing further

Al as a great opportunity
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Enforcing Data Access Control and Data Privacy Policies
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The Sickle Cell Disease Ontology:
Enabling Collaborative Research and Co-Designing
of New Planetary Health Applications

Victoria Nembaware, Gaston K. Mazandu,' Jade Hotchkiss,' Jean-Michel Safari Serufuri,' Jill Kent?2
Andre Pascal Kengne; Kofi Anie*® Nchangwi Syntia Munung, Daima Bukini? Valentina Josiane Ngo Bitoungui®
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Nicola Mulder,® and Ambroise Wonkam'; on behalf of the Sickle Cell Disease Ontology Working Group

Abstract

Sickle cell disease (SCD) is one of the most common blood disorders impacting planetary health. Over 300,000
newborns are diagnosed with SCD each year globally, with an increasing trend. The sickle cell disease ontology
(SCDO) is the most comprehensive multidisciplinary SCD knowledge portal. The SCDO was collaboratively
developed by the SCDO working group, which includes experts in SCD and data standards from across the
globe. This expert review presents highlights and lessons learned from the fourth SCDO workshop that marked
the beginning of applications toward planetary health impact, and with an eye to empower and cultivate
multisite SCD collaborative research. The workshop was organized by the Sickle Africa Data Coordinating
Center (SADaCC) and attended by 44 participants from 14 countries, with 2 participants connecting remotely.
Notably, from the standpoint of democratizing and innovating scientific meeting design, an SCD patient
advocate also presented at the workshop, giving a broader real-life perspective on patients’ aspirations, needs,




Staying grounded to patients’ real-world

Table 11. Importance of patients’ requirements Tabde 3, Crverview of poteiml infleencers of sboption Theough te capabality, oppoommy. ukaivation. aed el
# Feature % (N = 33) Requirement Qaumes COM-B svsiem
1 Help to detect the early signs of erisis 75,76% I Prevens creses by mooiding symsprons 1z ANIDITIANG Motivtion
L Offer ceneral information about vour disease L3.06% Family ml social conmmmety support (sbemeability 15 Anlomats: mativation
3 Advices and feedback about how to self-care in your daily life 60,61% 28 Phrvsicad o |
2 ysicd capabaliny
4 Help to avoid the triggering of crisis 57,58%
P . geering > Limait sy peiend 9 Pinvsical capability
5 Information about your current health status 51,52% _
4 Ease the access to medical assistance in case of emergency 42,42% IpaARe OF Wi e : Fhiysacad cppomniry
7 Help to have a healthy lifestyle 42,42% Linvrsability o incouspicuousmess ] Plocsical oppartunity
8 Offer a permanent contact with healthcare providers 33,33% Similanry with messaging apges B Phiysacsl eppomuniry
9 Assist when performing physical activities 30,30% | Automan reminders asd petomsabilicy L] Pliysicad oppormumiry
10 Provide mform?lioniaboul your disease in case of emergency 30,30% Simplicay k] Phiysdesl oppinmiuniry
11 Access your medical record and allow to keep it up to date 27,27% [ rarm rigper faciors 14 Paychalogicsl capabiling
. 3 . . . = )
12 Arrange and manage your mCQI.Cal app0|nlwén1§ / check-ups / follow-up 24.24% Predict liillls oo 1 Puyeliclogical capability
13 Help to contact support groups in case of crisis 18,18%
S . . . Receive thredhold alerms (L] Peychologicsl capabadmy
15 Provide information that educates your friends / family / people you meet 15,15% i ~ .
16 Offer an emotional / psychological support outside crisis 12,12% Fredbaick om sell-ime practives ! Payclihogical capability
17 Ease the access to medical assistance in everyday life 9,09% Costomizalile ! Bieficztive melivation
18 Help to contact support groups outside crisis 9.09% Procacy Sources: Issom et al. 2018,12021, 2022 Reflective meenation
19 Offer an emotional / psychological support in case of crisis 9,09% Ledim what ather peticars do 14 Soial cppoimianry

Issom et al. 2018
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Major factors influencing health outcomes / QoL in SCD

Hypoxemia, fever, dehydration, fatigue,

corticosteroids, Sleep & rest, pollution,
Pain, ADHD, physical exertion, cold & wind,

intake of stimulants, Stress, alcohol, slowed
blood circulation, acidosis, tobacco, hormonal

dlsturbances hemolysis, mfectlons etc.

F
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Wearable devices for continuous monitoring
of biosignals: Challenges and opportunities ® ®
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ABSTRACT

The ability for wearable devices to collect high-fidelity biosignals continuously over weeks and months at a time has become an increasingly
sought-after characteristic to provide advanced diagnostic and therapeutic capabilities. Wearable devices for this purpose face a multitude of
challenges such as formfactors with long-term user acceptance and power supplies that enable continuous operation without requiring exten-
sive user interaction. This review summarizes design considerations associated with these attributes and summarizes recent advances toward
continuous operation with high-fidelity biosignal recording abilities. The review also provides insight into systematic barriers for these device
archetypes and outlines most promising technological approaches to expand capabilities. We conclude with a summary of current develop-
ments of hardware and approaches for embedded artificial intelligence in this wearable device class, which is pivotal for next generation
autonomous diagnostic, therapeutic, and assistive health tools.

© 2022 Author(s). All article content, except where otherwise noted, is licensed under a Creative Commons Attribution (CC BY) license (hiip

mmons.org/licenses/by/4.0/). https://doi.org/10.1063/5.0086935
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Milufar Baghaei
Jalita Vassileva

Rajan Al ) .
GOy o Persuasive technologies

é "Persuasive technology is an

= Persuasive Technology interdisciplinary field of research focused
ey by on the design, development, and

ProcesSing

evaluation of interactive technologies
aimed at changing people’s attitudes or
behaviors through persuasion, but not
coercion or deception”

F
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Designing gamification and persuasive systems: a systematic

literature review User-ariented principles for behavioral outcomes

Jeanine Krath and Harald F. O. von Korflesch® Exemplary patterns / motivational affordances

Individual behavior principles

@ University of Koblenz-Landaw, Universitaetsstrasse 1, Koblenz, 36070, Germany Points, badges, levels, pE'—fulmancE stats, progress
Achievements, rewards (in-game and real world)
Quizzes, assistance, reminders, virtual helpers
Marrative, avatar, rale play

Challenges, missions

Reminders, cues, suggestions

Tracking, performance stats

Levels, status bars, achievements, badges

Tasks, goal setting, clear goals

Quizzes, questions

Impact visualizations, performance stats

| Provide immediate positive feedback
© Introduce behavioral incentives
Abstract . Offer informational content
Gamification design has been an important issue for practitioners and researchers since the Frame the Intervention with sterytelling
e s, v dovig pinilon have b propone. e, i roicus oo on e | Dhvide content In tasks and steps
synthesis of scientific knowledge about the design process and specific design elements, ¢ Guide users with persuasive messages
neglecting the importance of guidelines and principles to make appropriate design choices in . Provide data for (self-)Jmonitoring
order 0 achieve the desired outcomes. Therefore, this systematic review identifies, analyzes, | visualize progress
© Provide clear and meaningful (self-set) goals

and categorizes 30 articles that propose design guidelines for ion and p
systems from various application contexts to provide scholars and practitioners with an ]

. Allow for the evaluation of one’sown knowledge
: Show how behavior relates to the goals

overview in designing gamified interventions. More than 60 different principles have been
identified, which can be divided into user-oriented principles to achieve the intended behavior,

mativational affordances [1, 2]. These are

design patterns and motivational affordances on

system-oriented principles to ensure a hedonic user experience, and context principles. Since £
the results are primarily conceptual, further research is invited to investigate the effectiveness &,
of different principles based on the context of application to further refine the recommendations i h
for specific use cases of gamification 'E _§' H Secial behavior principles Exemplary patterns / motivational affordances :
@ ! 1
Keywords 1 ﬁ £ i Allow social comparisons Leaderboards, rankings !
Gamification, Design, Persuasive Systems, Literature Review, Gamification Design -E E i Encourage social collaboration Multiplayer, teams, collective voting !
o %1 Connect users for social interaction Social netwaorking features, teams [
£ H ) o . - . ) ;
. 1. Introduction jon design [7]. However, their use 'E H Allow sl'lo_mng statu.s_and gainingzocial recognition Peer-rating, profile, medals, trophies ;
K needs to be guided by design principles [7), b : Allow social competition Challenges, leaderboards 1
] Over the last decade, gamification has Whlclh Spemf{' the fovel'—jﬂl \ game ;mdef o i Enable social learning Knowledge sharing {forums) ;
b evolved as an effective tool for creating positive f"{; °r?7l]’y‘ ¢ use of particular game design 5 ! Provide community support knowledge sharing {forums), peer-rating, praise F
g experiences such as engagement and enjoyment ¢ R:cént éyslemntic reviews have analyzed o e o o e o S e e e e e e e '
@ [1]. Gamification is based on psychological design methods [8, 9, 10] and conceptual System-oriented principles for hedonic experiences and affective reoctions
S effects  of games, such as autonomy, dels [9] of a Howev
T competence and flow [2]‘ and promotes mDESh[ ] of game eslgn. I,]?We F[‘, 4 __"'"_'"""'""_'""_'""__"""""'__'""_'""""""""'_""'__'"""""""'"'""'"""""""""""""""":
3 intrinsie motivation for human behavior in non- compre’ .C“Sgc . ovcn_ncwl 5 Shl mx_s:}ng Hedenic experience principles Exemplary patterns / motivational affordances :
_,; game contexts [n A.mntclen.m?g e-S-IgI‘\ ‘pnnmpde's, tﬁ ere :K]:.m%r ) ] :
5 The design of gamification has gained ;ﬁ::j:; r[im&;m Inl:;n:'me en:] e ::.:sz[gl 2? ' Personalize the system contents and mechanics Avatar, character, virtual identity, customization !
] scientific attention "‘H %es\Jrerala disciplines, Design principlos represent an iﬁangnan{hridgé . Increase and adjust difficulty over time Levels, skill treas, increasing difficulty, tmer !
x ly , 5]. But - ) - ' . - .
é research remains still largely focused on listing :Ehfveen lhhe :jwn :étherdlelvels c;|f ahsu:ct:jon ; Enable Freec.lr.:rn ufch:tlce ) ) Missions, challenges, anarchic gamepla'_,- ;
“ and cataloging design patterns [6] or esign methods and models on the one hand an Ensure continuous exciternent with new or hidden content Unleckable content, easter eggs, narrative !
H

elements such as badges and leaderboards [7]
and represent the lowest level of abstraction in

Sth International GamiFIN Conference 2021 (GamiFIN 2021),
April 7-10, 2021

EM. rath
koblenz.de (A, 2
ORCID: 0000-0003-4996-1 147 (A, 1); B000-0003-2087471X (A,

oblenz.de (A. 1); harald.vonkorflesch@uni-

porsita s vt
B,

ip Proceedings (CEUR-WS, org)

the other. They help practitioners, such as
teachers, physicians or managers, to choose

Provide multiple paths to achiewe a goal Challenges, missions, nonlinear gameplay

Context principles

Consider the context and location of the intervention

Include target group in co-design

Prioritize aesthetic design

Consider the ethics of design, privacy protection and trustworthiness
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Examples of “Serious games”

Fig. 1. Stimuli environment: (a) image of real laboratory (b) virtual
laboratory (camera view for the stimuli videos) (c) contaminated
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Towards automated patient-decision aids and health
recommender systems for SCD to predict VOCs

Mobile
Crowdsensing

Gristian BEarcea = Manosp Talasila
Reza Curtmaola

4c°.......
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Hi, I'm TREVOR, the Al-powered Sickle Cell Coach
who simplifies your life!

LD Trevor

N

Clique sur le bouton pour retourner au menu {545

< e e

Retourner au menu

B ©
Choisis ton activité dans la liste ci-dessous |,
Mes informations

.

Recommandations des patients

Ressources

Coaching
IA Microsoft Azure  Issom et al. 2021

o Telegram
Téléconsultation

AHL7 FHIR == 0 upigggm JUNE 1618 D1

SNOMEDCT @< i oo —_—
A/. MIDATA Open Education EES @D o vieomessare.




A discreet chatbot to capture, model & automatically
analyze real-world patient-generated health data

Vo e mmileures pratigues selon les 12 persornes qui ont £ ‘ Trevor Q i
discuce aver mai pour les categories subantes: -
Paur chagque domaine, e werras combien de jours par
semaine en mopenne ks patients gui cnl e melleur &at de
sanbé adopsent un compartement partioalier (e
consemmation d'alceel) et mire pareachises, o prepee
i il b dend périndi

Pratique d'acthvind physigue encrsnant une hausse du
rythme cardiague

+ 5 jours sur 7/ (5 jours sur 7]

Tui wiivans i Lo Brdquienon mioyenng & jours dis habitade

hebdemsdares quisdoptent les patients quiont be melleur

&tat de zares, P
7y

L niveais de sarvid de chagque patent a dod calould 3 panir
dias rdDONEEE aus Guikshis et

Cavdgorie” Antidoubeur
v W™ : Fermanyl F (333 %)

"2 : Parscitamel £ {25 )
+H*3: Morphine / [16.7 46}

Canégonia”Anti-inflammatore”
N : Ibipratine | (50 %]
+ N2 Maprasére | [25 W]
+N*3 : Diclofenac £ 16.7 W1
Cardgorie”Médicament” : T
N1 2 Acice faligue dvitaening 9] (217 %] | B

o N°2 : Diresgranatat § 16,7 W} i "%Ju
+ N3 : Hydraoyurée ! (8.3 %) "

Darrmic entre 7 et Gh par nuit fune seule traie Chaisis une cabégore:

+ 4 jourd sur 74 (2 jours sur 7}

Consemmation de tabac, cannabis, vapolaur, #ic 8
« 0 jurs Sur 7440 jauss sur 7]

Régime almariaine

-

Carégonie”Fériode préférée pour la prise de médicamen” -
» W1 = Matin / (30 %]

w2 s Beir (25 %)

w3 Midi F{16.7 W)

Consommation d'slecel
+0 jours sur 7/ jours sur 7]

e

MEdicaments

Boire au mazing 3 ligres d'eau —

+ 7 Jurs sur 70 (7 jows sur 7| |

Ceanphbments allmantal

Cardgone”Motivation & preredre le médicament” -
N™1:75ur 10/ (323 %)

*N"2: 0 5ur 10/ (35 W)

« N3 10 sur 1001167 %)

Uilisation de médecine akenative [ex: respiration profonds,
mdditation]
+ 3 Jours U 74 (1 jow sur 7]

intervertions medicales

Caregone"Autre médicamen {traiterment adjuvant utle)” :
+N*1 - Metanizade {es Novalgin /(25 %)

+ N2 - Mathiyl phadriclare (e Ritaling] £ {16.7 %]

N3 - Aribiatiquess ex: Pénicilive ou Amaiziline | (16,7 %)

Pracique d'une acthits relasanee (= spirabne, hibisous)
4 jours sur 7/(1 jours sur 7]

e warin-tu Taive 7

Clique sur e bovton pour afficher Lo suite

Répartition des dennées (Top 5)

e pour EVITER symptdenes et comiplcat..

ReRurmer i menis
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An easy-to-use and engaging tool to support
patient empowerment & therapeutic education

+ Perturbations nociumes - 5% (excellent] £{moy - %)
+ Mitdication alternative - 5% [excelent] J fmoy - 4%

+ Connrdie d Lo farigue | 515 (excallent) ! (ray | 4.405)

. o e rvations - 55 [egulert) § ey : 4/5)

+ Gestion quotidienne : 545 jexcellert) ¢ Imay : 4.405)

+ Gestion des sympimes : 45 (bon) ¢ [moy : 4.205)

+ Gestion de la fstration | 7% fexcellent) ! imoy : 2205

Drépuagroupe .

Pinned message
E-BM.AFPM"&Q & iy chaisie san al..

Firmed message
Esarwiniu dand (@ cammunautd Ceach Drapans, La mistiond..

ey

L!!il’.ﬂlﬂaﬂl"("ﬂeﬂsl'ﬂ! sont oeles ou T do4s Camél oner.
4 TL @ a5 aUCLnG, Ofa Yt difk gLM DU & un S000e
i chadue eatbgorio, Ln

grand brava b boi | | Mer, trés bien, lessoufflement est lindicateur le plus im..

Désol |e my avais pas pense. Demain |e referals feercice en
prenant oo mesures

Vaid le graphique [pes résuats vs b moyenne)

Drépagroups 4
Aucun problame, cs peut justs te foumir ure information
utide )

Hhdsie pas & dorire 5 bu 25 des doubes ¢ dfficultds ¢
gquestions sur lMnecrprétatond

Telegram
Maodule 1: Bien comprendre
la drépanceytase

Taster ses cormarmsances s
B | lamaladie et les ameliprer. .

CHANMNEL

=

urs £t PpErfecton nEmens)
2V TR

Helic 4 boars | =T -
Tal pas encore essayé de faire les exerdees | Tuleg
O je £aisais un genre de stretching mais depiis les Yodude 2:... . ok
darnidres crises [al pas repic

Mais c'esl v g FessouMernent sl rapidement arik
Apras je fws pas mal die pauss pour rebaoire et reprendee du
souffle WIE
Fal voupurs pas de monire g8 G

5 i
Questions fréquemment posées
% "
N - 6 2 ACORpLer 8
Educatian thérapsutique cyloss
I Kocepter la maladie, prendre
corstienca da 5o, de son ...

g Vil DU T TE SEUES par r2pRort 3 k) mepenne {ron soore
dans chaque candgorie ws la moyenne)

s T 7

Qe vvan -y

MANMEL

Qe veun-tu fairn 7

Refourner a menis Retaurmer &n srriine

L rr——

Drépadémie {Cours et perfegionnemerts)
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Evidence-based micro-
learnings to accompany
step-by-step capacity building

Drépadémie Home Dashboard My courses

Drépadémie

Qu’est ce que la Drépadémie?

Lo

Une boite a outils numeérique pour mieux comprendre la drépanocytose

Les différentes capsules de micro-apprentissages (3 & 15mn de sessions par jour) vous permettront en 4 semaines:

o d'apprendre comment mieux gérer la maladie

o de gagner en autonomie et en compétences d'auto-soin, a votre rythme
o de pratiquer une activité physique adaptée en toute sécurité

A chaque cours/session ses trois étapes :

1. Pré-quizz  Afin de tester vos connaissances avant de suivre le cours
2. Cours Pour gagner en compétences et combler vos éventuelles lacunes
3. Quizz  Afin de tester ['évolution de vos connaissances
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Accueil  Tableau de bord  Mes cours

Activité physique adaptée

_‘ Gréce au vidéos de maitres et maf d'activité i daptée, tu pourras:
< e Etre coaché pour étre actif régulierement, mais modérément (@)

Apprendre & pratiquer une activité physique adaptée en tout sécurité

Eviter de déclencher une crise en suivant les précautions adéquates

Gagner en capacité physique, musculature, en forme physique tout en réduisant la fréquence
des symptémes et en augmentant ta résiliience

#1 La drépanocytose et moi

Syllabus

s Qu'est ce gue |a drépanocytose 7

« Comment peut-on étre atteint de la drépanocytose ?
s Quels sont les symptdmes de cette maladie 7

Au cours de cette mini formation, tu seras @ méme de répondre a ces guestions, Composé de
deux quiz et d'un cours, tu pourras gréce a ce format suivre ton évolution.

#2 Vie saine et drépanocytose

I Syllabus

« Comment vivre au mieux au quotidien avec la drépanocytose 7

_ * Quelles sont les habitudes de vie & avoir pour réduire les symptémes de la maladie?
* Quels sont les risques a éviter lorsque I'on est atteint de drépanocytose 7

Ce cours te permettra de répondre & ces interrogations mettant en lumiére I'importance d'une vie
saine,

#3 Douleurs, infections et drépanocytose

Syllabus

* Les symptdmes de la drépanocytose peuvent-ils étre évités 7
« Pourquoi ces douleurs ?

« Des infections sont-elles a surveiller ?

Durant ce cours, tu pourras en apprendre davantage sur les causes des douleurs et infections et
sur comment les soulager ou éviter.

#4 Complications principales de |a drépanocytose

—-  Syllabus:

accident vasculaire cérébral
nécrase avasculaire
syndrome thoracique aigu
rétinopathie

priapisme

ostéomyélite

ulcéres de jambe

calculs biliaires
complications rénales

¥
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oo A
Micro-learnings to motivate
step-by-step learning

#3 Douleurs, infections et drépanocytose
Cours v Lecon

Drépadémie Accueil  Tableau de bord  Mes cours Jal'e) i v

Marquer comme terminé

#3 Douleurs, infections et drépanocytose
Douleurs, infections et drépanocytose - Cours

Cours v Lecon

Marquer comme termine

La cause

Pourquoi des douleurs

Gcoreman yassuiaie
i P
se déclarent-elles ? oy dvgancrtes

La drépanocytose peut déclencher de la fiévre
O Faux O Vrai

Vous avez terminé 13 % de la legon O WMEDECINE UNIvERSITE
13%

DE GENEVE

th o Quiz final - Question #1
L=l angress J H
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Take home message

* Digital patient twins can leverage data beyond the traditional approaches
* Precision SoDH, patient-generated health data, digital biomarkers, digital footprints

* Educational DHIs may provide healthcare providers, patients and
pharmaceutical companies with targeted learnings

* Automated data analysis shows actionable insights and trends to improve
patient-important health outcomes = better schedule medical visits

* Patient-led approaches facilitate design and delivery of personalized,
equitable, sustainable and efficient care

* Persuasive chatbots are easy-to-use, robust and can be used in LIMICs
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7. PH CONFERENCE 2022

Digital twins for personalized treatment
development and clinical trials

6-9 SEPTEMBER 2022 PORTO, PORTUGAL
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