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peer-reviewed, internationally conferences
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Smart health

...... is a disruptive innovation in
the diabetes sector
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The promise
of digital tools

in diabetes
A roadmap for apps

Peter Schwarz, Prof. Dr. med. habil.
Department of Medicinel lll,
Prevention and Care of Diabetes,
University of Dresden
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BENEFITS OF APPS

Data

» Access to data can support

decision making

 Clinical break points

» Behavior change

» Comorbidities

» Targeted motivational

messaging

Follow targets

Glucose levels g
Physical activity
Medications 5
Social activities
Daily behaviour
Literacy

Individual need

Social Support

» access to the patient community

+ Social networks

« Behaviour support between medical visits
*  Empowerment

» self-management decision making

Access to Care

« Communication with HCP"s
« Telemedicine

« E-prescriptions

* Motivational intervention

» Direct access to the patient
» Diabetes Bots

* Virtual Clinic
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CHALLENGES
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Quantity and Quality:

The sheer number of health apps in the marketplace
makes it difficult for people with diabetes and
healthcare professionals to sort through the vast
and overwhelming jungle of digital solutions.

Similarly, while there are many good apps on the
marketplace, there are many poor ones as well. People
with diabetes typically have to peruse through blogs,
forums, or literature to learn more about apps. Finding a
way to identify and then guide people living with
diabetes and HCPs towards trustworthy and useful apps
is a prerequisite to playing a more prominent

role in diabetes care.

Digital Hesitancy:

The awareness of digital solutions both among people
with diabetes and their healthcare providers remains
rather low. Moreover, knowledge about how to use and
take advantage of apps can be lacking. There is a risk that a
widening digital divide could lead to schisms in diabetes
care and outcomes. Though in Type | diabetes, which often
affects people at a younger age, the issue

of digital literacy is not as strong.

In addition, for a variety of reasons, physicians and payers
sometimes feel indifferent towards digitalisation.
Overcoming this hesitancy will be critical to achieve a
more widespread use of apps.

Attrition:

The uptake of many digital apps can be small, and many
people with diabetes abandon apps after only

a short period of use. A framework or perceived added
value of an app is needed — with backing from HCPs —
to increase usage over the long-term.

Evidence:

Evidence supporting the effectiveness of apps can be difficult

to obtain. There is no agreement on even how to measure the
effectiveness of an app. There are multiple factors influencing
the effectiveness of an app and it is highly dependent on how

it is used. Must clinical evidence and real-world performance link
apps to improvements in quality of care and the management

of health conditions? Or is to some extent the satisfaction

of those with diabetes — in terms of ease of use or quality

of life — itself a validation of efficacy?

Furthermore, to accumulate evidence takes time and requires
resources. This often discourages the development of new apps
because of the uncertainty of financial viability. There is typically a
trade-off between evidence and availability. In regulatory systems
that impose comprehensive efficacy requirements, there may be
fewer apps that make it to the marketplace. While clear guidance
and transparency on evidence are certainly needed, the regulatory
environment should be sufficiently flexible to account for different
evidence levels, depending on the function and the relative medical
risk levels of the app.

Integration:

For meaningful uptake by people with diabetes and HCPs,

apps need to be more integrated into healthcare processes and
pathways. This requires more reimbursement/funding, investing

in the appropriate technical infrastructure, and putting incentives in
place to encourage healthcare providers to prescribe apps.

The key requirement for the integration of apps is the need

to demonstrate benefits for all actors in the diabetes landscape —
people with diabetes, HCPs, payers, and app developers. Otherwise,
success is not guaranteed.

Data security & interoperability:

Health data is by its nature sensitive which creates challenges in
navigating the balance between privacy and security, and the
ability to access, integrate, and share data.



RECOMMENDATIONS

Develop a Develop a best

1 ' User-Centred |:> 2 ' practice access |:> 3 ’ uptake of high-quality apps

App

- Develop a User-Centred App

Design and technical specifications:

People with diabetes and healthcare professionals
should be included in all stages in the development
and validation of apps

The app should be user-friendly and easy to navigate

High standards of data security are essential, and
consideration must be given to ownership of data

Data must be interoperable

pathway for apps

Support the integration and

into the health ecosystem

Objectives/features of the app:

@ Apps should focus on empowering people
with diabetes by offering support ffr
self-management 0

@ Apps should support a personalised, data-driven
approach to diabetes care, one that improves
decision-making in a meaningful way

@ Data collected should be relevant and actionable

European
Diabetes Forum



Develop a best practice access

' pathway for apps

Identify requirements for access: Reimbursement:

@ Each member state should create a process @ Apps that can prove real value - by
to enable/accelerate access to digital health supporting patient self-management
apps and agree on requirements/criteria... and reducing the efforts of HCPs -
The process should be harmonised at the should be reimbursed/funded.

EU level
@ Real life evaluations of apps should

@ People with the diabetes should be be published to provide data to

consulted throughout the process payers to assess apps
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@ Patient-reported outcomes (PROMS criteria)
should be part of the evaluation of apps

European
Diabetes Forum




Support the integration and uptake
of high-quality apps into the health ecosystem

Develop training opportunities
to become more familiar with apps

¥ Develop “digital diabetes training
programs” for healthcare professionals
and people with diabetes that includes
education on the use of selected apps.
HCPs should be able to advise people
living with diabetes about which app
to use.And people with diabetes should
have a better sense of what is currently
on the market.

¥ Digitalhealth training should be
incorporated into all healthcare
professional and specialist training

¥ Highlight the benefits of apps to payers
to ensure they are allocated proper
funding

Encourage uptake and integration
of apps into healthcare pathways:

¥ Apps should be prescribed, as a drug or
a medical device, to increase credibility
and encourage full patient involvement.

¥ Data should be automated as much as
possible to encourage the long-term use
of these apps.

¥ Incentives should be in place for
HCPs to recommend apps

¥ Payment models should focus more on
outcomes versus visits. Likewise, the
clinical model should be person-centred
instead of service-based.

¥ Engage with medical societies to elicit
the support HCPs for apps and digital
solutions

Integrate apps in diabetes
treatments and care:

v

v

Apps can play an important role in
telemedicine and personalised
care, although they should
complement, not restrict, access
to in-person care

Apps should share information with
HCPs , and data should be
integrated into monitoring and
treatment schemes.

¥ Apps that are validated, licensed,
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and have proven efficacy should
be considered for inclusion in
chronic disease including
diabetes management programs

and guidelines
' European
Diabetes Forum



behaviour

preferences
and need

treatment




Toward equal access

to the right quality treatment at
the right time and place



“Digitalisation is not about providing new opportunities for
physicians or about providing new ways to store data.

It is a big chance to address the need
of people living with diabetes”



Understanding Patient Needs
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Why are digital Therapeutics
effective?



Systematic review of reviews of intervention components associated with
increased effectiveness in dietary and physical activity interventions

* |tis possible to achieve clinically meaningful behavioral changes in both

eating habits and increased physical activity.
Goals

_ * This requires interventions that support the person at risk in their
 Summary of evidence from

individual behavior change process.

D 'I t' ition plan should define the change processes and specific
a I y ro u I n e and methods for implementing these processes
and well-defined behavioral therapy techniques should be
Frequency of contacts Py fechnia
Social Su ppo rt | should be encouraged alongside other self-regulatory
in the context of control theory
e e .ould be a strong focus on maintenance
of the intervention * The frequency or number of contacts should be as high as possible
* |dentify priorities for fut . . i
reizaerhprlorl €5 TOTTHELTE  The inclusion of social support should be worked out together

with the participants

Quelle: aus dem IMAGE-Toolkit ,Take action to prevent diabetes”



Behaviour Change Model and Techniques
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MANAGE CARE

Motivation

Action

Maintenance

//I"ji::-l—m:\\

Daily routine

Behaviour Change
Therapy

/

-+

Try out new
behaviour, self-
monitoring

»

Identify social
supporters
[their role

h 4

Revisit
motivation and
social support,
give feedback

/discuss
progress, relapse
management
techniques, new
plans

Greaves CJ et al. BMC Public Health. 2011 Feb 18;11(1):119.

Astrid Krag, MoH Denmark
Self-management is the only
way. Educational programs
must support Self-
management and informed
decision making

Desislava Dimitrova,
DMoH, Bulgaris

Chronic Care Management ist
the most effective way to
improve Self-Management



Quality of life drives adherence e

Importance of convenient therapies

Low

Diabetes
Obesity

Behaviour Da i Iy ro Uti ne rdiovascular

Ultimate decision-maker

hece disease o th ¢
. . concerning the nature
effective Quallty Of Ilfe e & and extent of therapy
<
(7]
Asthma o
Osteoporosis
Depression =

mnrections ~

Acute

Nature of illness



Personal responsibility for daily therapy decisions

Therapy requirements for the
patient per year:

- Approx. 2100 blood sugar
measurements/CGM/FGM sev
times a day

- Approx. 1700 insulin injectiol
>120 x catheter changes

- 365 days: Multiple independ
therapy decisions

- 365 days of reflection on
everyday activities (nutrition,
exercise, stress... ) -approx. 6000
hours

Daily routine

Behaviour

Self management

Physician contact because
of diabetes / discussion of
blood sugar levels

\round 1 hour
ope of a training course:
x 90 minutes = 18 hours

e behavior of the patient

Jecisive for the outcome of

2 therapy and the
~rognosis of the diabetes



Prediabetes starts with postprandial glucose peaks

g Increase in fluctuation leads to

Increase in oxidative stress

Daily routine ient with IGT, HbA1c 5.0%
Educational motiv

0,0

03:00 06:00 09:00 12:00 15:00 18:00 21:00
Time Of Day

Slides with permission from Prof. Hanefeld




Zusammenfassung der Ergebnisse zur Wirksamkeit von digital unterstiitztem
Selbstmanagement auf den HbA1c bei Typ 2 Diabetes Patienten

Category of application characteristics n of n of patients Outcome MD (95% Cl) of %-change in P

rials HbA1c Wirksamkeit mit HbAlc Senkung bei:
Digital self-management Z 3 months 10 e -0.51(CI-0.71,-0.31) <001
>3 = emonths 10 b -0.48 [Cl -0.68, -0.28) <.001
* 6 months 15 N -0.35 (€1 -0.53, -0.18) <.001 e 3-12 Monaten
6 -B months 14 2389 o -0.59 (Cl -0.78, -0.39) <.001
Digital self-management < & months B P -0.60 (CI -0.80, -0.40) <001
(5Ms) = Bmaonths 4 N -0.40 {CI -0.58, -0.24) <001 ° °
R - 0540050 0.28) o0 <55 Jahre bei Anwendung der DiGA
41 (Cl -0.63, -0.159) <.001
3 (Cl-0.58, -0.14) <.002

Da i Iy ro Uti n e E.%EE% :ﬂ;'gogsg e < 7 Jahre Diabetesdauer

(Cl -0.65, —0.34) 001
iC1-0.69, —0.32) : 001 d H bAlC <8%

(Cl-0.47,-0.24) n.s.
Frequency of contacts &= =
(Cl-0.55, -0.27) <05 A HP
Ry e * Individualisierte Betreuung
[Cl -0.58, -0.07) =01
[} [} [ J [}
{C1-1.32,-0-01) < 001 e ue . .
Ind|V|duallsat|0n (@-074,012) <001 (personlich und automatisiert)
[Cl-1.40, 0.15) =001
3(CI-0.9,-0.4] =27
0(CI-0.6,0.2) =327 oo .
10(C1-05,0.2) -z  Hohere Frequenz an Interventionen
485 [C1-1.79, 0.10) = 07
(SMS) Age 41 to 50 years 8 n.s. v -1.83 (CI -3.17, -0.48) < 001
Age > 50 years 17 n.s. b -1.05 (Cl -1.50, -0.60) <.001
Diagnosis < 7 years ago 4 e -0.61 (C1-0.79,-0.42) <001 E '1- | E
Diagnosis = 7 years ago 3 bl -0.37 (CI-0.62, -0.13) =031 [ |
Baseline HbALc< 8.0 % 6 n.s. = -0.26 (Cl-0.43, -0.10) =.027
Baseline HbAlc2 8.0 % 8 ns. + -0.64 (CI -0.93, -0.35) = 027
Baseling HhAlc < 9.0 % ns. n.s. = -0.35 n.s.
Baseline HbAlc = 9.0 % n.s Mn.5. L -1.22 n.s.

OfserF

Timpel, P., et al., Mapping the Evidence on the Effectiveness of Telemedicine Interventions in Diabetes, Journal of Medical Internet Research, 2020. 22(3).



How digitalization is transforming all aspects of diabetes care

......and how does it support
* access to the right treatment = at the right time and = at the right place?

- Improved self-management through for example access to their own data, and well as access to
educational resources, potentially peer support as well. Also improved self-management simply as a result
of tools which help support decision-making for the PwD (CGMs/AID)

- Quality of the interaction between HCPs and PwD & shared-decision making

- Reduction of therapeutic inertia

- More personalised and person-centred care, including more targeted through increased support to HCPs in
the form of decision-support systems

- Improved prevention of T2D and diabetes-related complications through predictive risk stratification
models

- Telehealth, remote monitoring, and other similar applications including those driven by increased use of Al
(e.g. for reading of eye scans) allow PwD to gain access to the care/services they need in a more flexible/at
a frequency which is adapted to their needs



Kontakthaufigkeit
Selbstmanagement

Verhaltensinderung Individualisierung

Verhaltenstherapie

Kontakthaufigkeit

Soziale Unterstitzung

Schulungsanlasse

Lebensqualitat B I It



Diabetes Digital App Technology -
EASD ADA Empfehlungen

6. HCPs should:
a. be knowledgeable of digital health apps and their strengths and weaknesses
b. support and inform people with diabetes on the use of digital health apps to augment diabetes management and lifestyle modification
c. use health data to improve quality of care and health outcomes

HCPs should:

a. be knowledgeable of digital health
apps and their strengths and weaknesses
b. support and inform people with
diabetes on the use of digital health apps
to augment diabetes management and
lifestyle

modification

c. use health data to improve quality of Flemming et al., Diabetes Care Dec 2019, dci190062;
care and health outcomes




Telehealth — Chance with Perspective s

Paul Langerhans Institut Dresden

Digital Interventiones
m-health, s-health

Lifestyle Metformin SUH TZD GLP1 DPP-4 SGLT2 Insulin -2010 2010-15 2015-20

-0,25

-0,50 4

HbA,_ (%)

-0,75 4

weigth (kg) 67 -2,2 +3,4 +1,8 -2,3 +/-0 -2,2 +5,2 +/-0 -1,2 -8,0
CVD Risk J J ™ &> J & J & & J J

Schwarz, P.E.H., et al.,. ] Am Coll Cardiol









Diabetes DIiGA's
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Ubersicht iiber die zugelassenen und im Verfahren befindlichen DiGA’s, die relevant fiir Diabetespatienten sind — Aktueller Stand zum 16.01.2024

HelloBetter Zanadio Oviva Direkt fiir | vitadio Mehix Glucura, Una Health DiaMNow Gra Health Diaxilo OMETWO DiGA Diamamntech Diabook VIDEATmpuls viDEamellitus ESYSTA App & | My Dose Coach MySUgr Liva Dizbetes
adipositas Portal
Hersteller Ge1.0n InstiEut s aidhere GmbH aviva ac | viadio Heslth | visionzEe Perfopd GmbH una Health | Evivaled Technology aidhere GmibH DiahionTech G Tubresden und | TUDresden und | EMFPERRA sanofi-aventis mySugr GmbH | Liva Healthcare
: ! Technologies GmbH Distribution House, WIDEA medical TURLAINI GmbH Deutschland [Roche Holding
Gl GmbH GmbH University of Institut GmbH AE)
Wwarwick UK
. . vorkiufes s Vorkiuhes vorkiufige zuriickgezogen,
DiGA-verfahren - u.llassitlg u.llassitlg Elsine In Entwickiung In Entwickiung In Entwickiung In Entwickiung In Entwickiung In Entwicklung In Entwicklung In Entwickiung e werschoben ariickgezogen
vollstandig vollstandig vollstandig 042022 072023 a1202¢ 04/2023 Q32023
=rwartst Erwartet
Indikation E10, T1DARA E66, Adipositas E66, Adipositas E11, T2DA E11, T2DA E11, T2DM E11, T2DR4 E11, T2DA E11, T2DM E11, T2DR4 E10, T1DARA E10, TI1DARA E11, T2DM E10, T1DR E11, T2DA E10, TI1DARA E11, T2DR4 E10, T1DM E11, TZDR
E11, T2DM E11, T2DM E11, T2DRM E11, T2DR4 E11, T2DR E11, T2DM
D24.4, GDM
Kontraindikatio en verliegen o3 223, E24 03, E10, B33 k2 hing heing keinz achandlurg  mit | keine keinz hing kaine keinz heine heine heine heine
n @iner Depression oz nsulin oder b
Sulfonyhamstciie i ——
PZN 17167827 15898701 17850257 18107046 18851431 Mach abschluss | NMach Abschluss | mach Abschluss | Mach abschluss | NMach Abschluss | Mach Abschluss Nach Abschluss | Mach Abschluss | Mach abschluss | Nach Abschluss Mach abschluss Mach abschluss | Nach abschluss
DiGa verfahren DiGA verfahren CiGA verfshren DiGA verfshren DiGA verfahren CiGA verfshren CiGA verfshren DiGa verfahren DiGA Werfahren CiGA verfshren DiGA verfahren DiGa Werfshren CiGA verfshren
Belastung des Nein Mein Mein Nein Nein Mein Main Nein Main Nein Nein Mein Main Nein Nein Main Mein Nein
Heilmittelbuds
ets
Kosten fiir den keine keine keine keine keine keine keine keine keine keine keine keine keine keine keine keine keine keine
Patienten
Empfohlens £-12 Manats £-12 Maonats 3-12 Monats £-12 Manats £-12 Manats 3 Monste 3 Maonsts &-12 Monats £-12 Monats £-12 Manats £-12 Maonats £-12 Monats £-12 Maonats £-12 Manats min. 12 Monate £-12 Maonats
Dawer der
dung
Ziel langfristige multimaodalar Mebix  bietet | glugurg  bietet [ Una Health | DiaMow bietet | Die Edukativer Digjtalar Dismontech EE Berechnung Digitalar Digjtalas Stoffwechssl- Patiznten  bei | mySugr  mwtzt | onutzt eine
Gewichtzredukt Gewichtzredukti | Therapieansatz sinen Patientinnen bietet sinen evidenzhasiers, Therapieansatz multimaodaler nitzt, micht- multimodaler BEWSEUNZsSprog situstion  won | der sing spiclerische
on sowie Eine | on, nach 53- multimodalen mit  Disbetes Fatientinnen multimodalen digitale nach 533- | Therapieznsatz imasive Therapiesnsatz rEmm filr insulinpflichtigs Durchfuhrung spielerische Herangehenswe
Werbesssrung Werbesssrung Leitlinien, umzu | Therapiesnsatz Typ z mit  Disbetes | Therapisansstz Eesundheitsarc Lsitlinien, wm | nach 53- photothermisch nach 53- | Disbetiker, um n Eingr Herangehenswe isg, um
der Eesundheitsver Eingr nach 53 | personalisierte Typ 2 | nach 53 | hitekturvon @ro | sing Leitlinien, umzu | & Detektion, um Lsitlinien, umzu | den  Pstienten Cizbatikerinnen baszlunterstdtzt izg, um | Fatientsn u
Lebensqualitat halten  sowie | wverbessarten Leitlinien, umn zu | Einblicke in den personalizsierte Leitlinien fOr gin | Health  wourde | werbesserts eingr Blutzuckermess siner .1 = und Diabetikern | =n oralen Patientzn zu | motivieran  ihr
und des Erablierung Disheteskantrol einer Einfluzs  ihres Einblicke in den | werbessartes entwickelt, um Dizbeteskantrol geglimeten ung miglich zu verbeszerten BEWeSEUNgE, werbessarn Therapie [BOT) maothviersn  ihr | Selbstrnanzgem
wohlbefindens nauer le durch | verbessertzn Lebensstils  auf Einfluzs  ihres | Disbates- menschen  auf le von Typ-2- | Glukosekurve zu machen, um die Dizbeteskantrol mushoulirer durch selbstranagem ent u
durch gesundheitsford Urterstitzung Cizbateskontrol ihren Lebensstils  auf | Selbstmanzgem gine speziell auf Dizbetikern zu | kommen durch | Stoffwechssl le durch | Kraftigung  und automatisierts ant zu | werbessarn
Unterstitzung erlicher des le durch | Stoffwechssl ihren ent wvon | sie untersttzen Al basierte | situstion  von Unterstitzung Alltagsaktivitit Dosisempfehiun verbessern
won Ernghrungs-und | Selbstmanzgem Urterstitzung und ging | Stoffwechssl Patientsn  mit | zugeschnittene Urterstitzung Cizbstikerinnen des . motivieren Een und
Lebensstilander BEwSEUNZsESw Ents von Typ-2- des personalizierte Diese Einblicke | Typ-2-Diabetes. ‘Weise zu helfen des und Diabetikern Selbstmanagem und ur Erinnerungsfunk
ungen im | ochnheiten Dishetikern, zu | selbstmanagem Erndhrungshera werden mit | Aulerdem =zofl | ihre selhst selbstrmanagem werbessarn ents won Typ-2- | werbessarten tion zu
Bereich mativieran ents von Typ-2- | tung strukturierten sing Motivation | gewshiten Ziele ents von Typ-2- Dizbetikern, zu | Disbateskontrol unterstitzen
Erndhrung, Cizbatikern, zu Bildungsinhzite zur  Lebensstil | zwerreichen Cisbatikern, zu muotiviersn le beimutragen und das
Bewsgung  und maotivieren, gine n  kombiniers, | Versnderung mativieren Selbstrnanagem
werhalten. Therapiemanag um Ein [Eewichtzoptimi ent der Therapie
Bf  unierstinzt verbessertss Erung, gesunde u verbessamm.
dig Arzt- Selbstmanagem Erndhrung und
Patizntan- ent und eine | Steigerung der
Interaktion nachhaltige karperlichen
werhaltensindes aktivitdt)
rung zu fordemn unterstitzt
werden.
Registrierte CRES00DD47AE DRES00023415 Studie in NCTD4573228 DRES0003Z547 Studien in DRES00027352, Studien in Studien in Studien in DRES00017352 DRES00017352 CRES00025556 DRES00024851 DRES00022923 Studien in
Studien Leuphana DRKZ00025506 Durchfuhrung CRES00027392 CRES00032395 worbersitung Studien in | worbersitung worbersitung worbersitung ‘Weitere Studie | Weiters Studie | Studie in | mit Bad mit Bad | ‘orbersitung
Universitdt mit Uni Leipzig mit TU | DRKS00027405 RCT Studie im | mit worbareitung mit mit mit in Vorbereitung | in Vorbereitung | Vorbersitung Mergenthaim Mergentheim mit
Liingburg monchen mit TU Dresden AnNragsprozess werschiedensn verschiedensn werschiedensn werschizdensn mit TU Dresden mit TU Dresdzsn mit TU Dresdzsn werschizdensn
mit TU Dresdsn Partnern Partnern Partnern Partnern Partnern
Risikoklasse RE | MDD RE 1 MDD RE1 MDD RE | MDD RE I NIDR RE Ji3 MDR RE 1 MDR RK Jj3 MDR RE 1 MDD RE 1 MDR RE | MDR RE | MDD REK lla MDR RE lla MDR
[erwartst] |erwartst)
Rreferenzen [1] [2, 3] [4] [5-8] [13][24] in vorbereitung in vorbereitung [5, 15-20] [5, 15-20] [26-28] [5, 28] [30-34] [21-25]
Patientenklient =elloBetter Ubergewichiige Ubergewichilge Typ 2 Diabetiker | Patienten mit | Patienten mit | Patienten mit | Patienten mit Typ Typ 2 Diabetker | Typ 2 Diabetker | Typ 1 Diabetker | Patienten mit | Typ I Diabetker | 7ynZOiabetkermt | Typ 2 Diabetker | Oabetiker, die mit | Menschen mit Typ Menschen mit Typ
d Mabetes und Typ I Diabetiker Typ-2 Diabetiker, mit  Interesse  an Mdabates Typ 2 mit Diabetes Typ 2 mit DHabetes Typ 2 mit Z-Diabetes {alle mit  IntEresse  an mit  InkEresse  an it Inberesse Mdabates Typ 2 mit mit  IntEresse  an Anteresse mit  Interesse  an risulin behandelt T-Diabetes, die die T-Diabetes, die die
Degresshon kann aks | mit dightaler | mit dightaler | Lebensstilsnderung rberesse an einem | interesse an einem nteresse an einem | Therapleformen) Lebensstilanderung Lebensstilanderung | werbessertem rberesse an einem | einer werhessertem Lehensstilanderung | werden Umnsetzung  ihrer Umsetzung  (hrer
nachweklch Affinitas Affinitat, die sich | und diesich digtale | besseren besseren besseren mit Interesse an | und diesich digtale | und diesich digtale | Selbstmanagement besseren Emdbangsumstel| Selhstmonogement | und dem Inberesse 30T im  Altag 80T im  Alag
wirkam in der ersimals  wertieft Unitersiiltaung Verstindnis  ihres Werstindnis  ihres Werstindnis  thres digitalern Diabetes Uniterstiltzung Unterstiltzung mithilfe  digialer Werstindnis  ihres ung mithilfe mithlfe  digihaler dch mit digialer werbessern werbesserm
Zeduktion mitibrer Emshrung | wirschen Staffwechsels und | Stoffwechsels und | Stoffwechsels und | Selbstmanagement | winschen witnschen Unterstiltzung Stoffwechsels und | digitaler Unterstitzung Unterstiltzung miichten. mitchten
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Symptome bel
=atiznten mit

Diabetes  mellitus
Typ | oder Typ Il
singestuft werden

wund wen
Gewohnhelten
auspinandersetien
michten

ciner  gezielien
Lebensstilanpassun
8

ciner  gealelien
Lebensstilanpassun
L3

ciner  gealelien
Lebensstilanpassun
L3

und
Lebensstilanderung

winer  gezlelten
Lebensstilanpassun
L3
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mehr zu bewegen




Klassifikation fiir DiGAs/Software - Hintergrund

b

zanadio

@ vorliufiga aidhere GmbH, Deutschland
Plattformen Anzuwenden bei
& Apple App Store E66 Adipositas

'W' Google Play Store

Eigenschaften
Keine Zuzahlung
Zusatzgerste optional

D Verfilgbare Sprachen:

HelloBetter Diabetes und Depression

@ Daverhaft aufgenommen | GET.ON Institut fiir Online Gesundheitstrainings GmbH, Deutschland

Plattformen Anzuwenden bei

@ Webanwendung E10 Diabetes mellitus, Typ 1

E11 Diabetes mellitus, Typ 2

Eigenschaften
Keine Zuzahlung
Keine Zusatzgerate

D Verfiigbare Sprachen:

mebix

® Vortaufig aufgenommen | Vision28 GmbH, Deutschiand

Plattformen Anzuwenden bei
@& AppleApp Store E11 Diabetes mellitus, Typ 2

M Google Play Store

Eigenschaften

Herstellerpreis: 499,00 €
Keine Mehrkosten

Keine Zusatzgerite

Keine vertragsarztlichen
Leistungen erforderlich

Deutsch Deutsch @ Verfugbare Sprachen:
Deutsch
Weitere Informationen zur
Weitere Informationen zur DIGA
Oviva Direkt fiir Adipositas D Vitadio
@ o {dufig aufgenommen | C derlassung Deutschiand) , D chiand @ Vor 1.0., Tschechien
vitadio
Plattformen Anzuwenden bei Eigenschaften Plattformen Anzuwenden bei Eigenschaften
‘ Apple App Store Eee Adipositas Keine Zuzahlung &  Apple App Store E1l Diabetes mellitus, Typ 2 Keine Zuzshlung

W Google Play Store

Keine Zusatzgerite

D Verfilgbare Sprachen:
Deutsch

. Google Play Store

Keine Zusatzgerite

D Verflgbare Sprachen:
Deutsch

E5vSTR

T4 App & Portal - Digitales Diabetesmanagement

P Emersratn




Ubersicht zu Funktionalititen der zugelassenen und im DIGA-Verfahren
befindlichen DiGAs mit Relevanz fiir Diabetespatienten — Stand 16.01.2024

Hello Zanadio Oviva Vitadio Mebix Glucura, Una DiaNow Gro Diaxilo OME Diamon | Diabook VIDEA VIDEA ESYSTA My Liva

Better Direkt Health Health w tech impuls | mellitus .:::;t: c[::; Dia:ete
Einbindung von Geréten X X X X X X X X
Dokumentation von BZ/Insulin X X X X X X
Feedback Ampelfunktion X X X X X X X X X
Tracken von Bewegung X X X X X X X X X X X
Tracken von Erndhrung X X X X X X X X X X X X X X X
Tracken von QoL X X X X X X X X X X
CGM-Sensor eingebunden X X X X
Intervention (Bewegung) X X X X X X
Intervention (Erndhrung) X X X X X X
Intervention (Motivation) X X X X X X
Motivational messaging X X X X X X X
Intervention (Verhalten/Selbstmanagement) X X X X X X X X
KVT X X X X X
Gezielte Erndahrungsberatung X X X X X X X
Gezielte Diabetesberatung X X X X X X
Gezielte Bolusempfehlung X X
Persdnliche Beratung X X X X X X X
Al basierte Intervention X X X X
Strukturierte Diabetesschulung X X
Einbindung in Diseasemanagement X X X X X
Nachhaltige Verhaltensanderung X X X X X X
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Digital transformation of diabetes care in
order to he::p healthcare providers to
better and faster interpret the large
amount of CGM data

INSIGHTS [ & # |

Basis for better dé€cisions about care &

prioritizaq
tic meal a a@thout manua

Au

& .
Individual glucose profiling with
explanations |
» Periodic summaries including glucose control an
"hisk score e |

Based on CGM o.»;:_‘- i

generates automatic
knowledge.



OneTwo Diabetes - Patient self monitoring App
with clinical coaching

Time in range

Shows the part of the day as you have a glucose
value between 3,9 and 10,1 mmol/I

Meals

Automatic identification of meal events and
calculation of pre, post, peak and other metrics
Low values

Analyzing episodes with low values or severe low

values, including duration

High values

Analyzing episodes with high values or severe
high values, including duration
Fluctuations

Shows how much your glucose varies in per
cent

Insulin effect

shows how much the glucose level increases or

decreases per hour in absence of meals

Coaching to the individual with T1 or T2 who
is using a CGM continuously.

Providing coaching on the same level as a
diabetes nurse or a diabetes educator.

Six main analysis as well as comprehensive
summaries in easy-to-understand language.

Scoring system for gamification.

# Download on the GETITON oneTwo
@& App Store ® Google Play Diabetes

www.onetwo-diabetes.com

L Onelwo
Analytics


http://www.onetwo-diabetes.com/
http://www.onetwo-diabetes.com/

The flow of data though the Al / ML based
analysis engine

« The AI/ML improves the analytic

Training Data
abilities to analyze patient CGM data -

and detect events such as meals and

abnormalities for faster interpretation.

Glucose data from CGM

« The AI/ML engine is trained by

User interface

research data from Uppsala University

Preprocessing of CGM data
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on over 1000 patients including 50,000

hypoglycemic events.

» Algorithms are currently Rev 3.

Q OneTwo
Analytics



Glukos [mmaol /L]

Automatic meal analysis

o

o

Peak

Pre-prandial

§

g .-

Post-prandial (2h)

Delta

« No registration in CGM is needed

« Time of Meal identified by ML trained to

identify meal patterns

« Given Time of Meal; Pre-prandial, Post-

prandial, Delta and Peak values are

calculated

C

Onelwo
Analytics



Night time insulin effect analysis

» |dentification of night trend as a linear 23.00 05.00
regression averaging over e.g. 14 days

« Automatically exclude nights with episodes
like meals, hypos (not caused by basal f
pressure) and hypers

« Present trend together with fasting glucose
level

Mightly glucose trend
Change in glucose during the night

{Awraﬁ nig'EJIytrer': 0.00 J
mmoal/l per '
den 23 feb 15:00 den 24 feb 00000 den 24 fiebh 06200

Average fasting glucose

{mmu?fl} 7 e T
Onelwo

L i

Analytics



Hypo and hyper identification and root
cause analysis

« ML modules are trained in identification of /

root causes behind hypo and hyper A
episodes

* Hypo causes:
« High basal pressure

* Hyper correction

Glukos [mmol/L]

« High meal bolus

* Hyper causes:

« Lack of basal %o:00 02:00

* Hypo correction

« Lack of bolus at meal

L Onelwo
Analytics
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Digital Biomarker
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Analysing these biomarker in the context of the lifestyle and environment using Al
Diagnosing diseases and starting this autonom treatment or transfer the patient

Tracking digital biomarker on the smartphone of the patient

follow up treatment progress and adjust therapy
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Digital Biomarker — Chance mit Perspective

Visualizing patient outcomes

Data acquisition and analysis Proving drug values
Understanding diseases

Wearable devices and
smartphones



Smart Health - the Future of Diabetes Care

HOW
CAN |
PREVENT
DIABETES

INSULIN INJECTION SPORT AND FITNESS

Digital diabetes

Preventing Diabetes
education 24/7/365 g

Providing intervention
and therapy






Digital Biomarker — Chance with Perspective

\/ Using digital biomarker to diagnose Diabetes
< Digital Diabetes Education using glucose sensor for 50 ct X

\/ Digital Diabetes therapy (digital Diabetologicum) X






REGIONAL INTERNATIONAL
DIABETES, CONFERENCE

In collaboration with
Qatar Diabetes Association and
Middle East and North Africa




Evidence for Diabetes DiGA's



Evaluation mit DiGA - RCT

Grosser, F., et al., Design of the DAVOS Study:
Diabetes Smartphone App, a Fully Automatic
Transmission of Data From the Blood Glucose
Meter and Insulin Pens Using Wireless Technology
to Enhance Diabetes Self-Management-A Study
Protocol for a Randomized Controlled Trial. J
Diabetes Sci Technol, 2023. 17(3): p. 742-750.

Control cohort

standard diabetes care

Randomisation (R)

Bretschneider, M.P,, et al., Impact of a Digital
the DiGA Lifestyle Intervention on Diabetes Self-
the trial Management: A Pilot Study. Nutrients, 2022. 14(9).

Intervention cohort
using DIGA®

Moravcova, K., et al., Comparing Digital Therapeutic

Start of End of Intervention with an Intensive Obesity
the Trial the Trial Management Program: Randomized Controlled
Trial. Nutrients, 2022. 14(10).
+ ¢ Timpel, P., et al., Mapping the Evidence on the
I Effectiveness of Telemedicine Interventions in
I Q] I Q | Diabetes, Dyslipidemia, and Hypertension: An
Telephone month 5 2 month Umbrella Review of Systematic Reviews and Meta-
Visit Analyses. J Med Internet Res, 2020. 22(3): p.
el6791.
Timpel, P. and L. Harst, Research Implications for
future telemedicine studies and innovations.
Visitl Visit2 Visit3 European Journal of Public Health, 2019. 29.

Timpel, P., et al., Efficacy of gamification-based
~90 days ~90 days smartphone application for weight loss in
overweight and obese adolescents: study protocol
for a phase Il randomized controlled trial. Ther Adv
Endocrinol Metab, 2018. 9(6): p. 167-176.




RCT mit Extension trial

ion
Coiisel ealart
standard diabetes care

DiGA extension trial
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Randomisation @

Using DiGA
Intervention cohort - L1
using DIGA DiGA extension trial
1-------------------------------------------------------------------------------E ::
Start Of End of »
the Trial the Trial
I
I I
Q, Q, month ,
Visitl Visit2 Visit3
~ 90 days ~ 90 days

Grosser, F., et al., Design of the DAVOS Study: Diabetes Smartphone App, a Fully Automatic Transmission of Data From the Blood Glucose Meter and Insulin Pens ....-A Study Protocol for a Randomized Controlled Trial. J Diabetes Sci Technol, 2023. 17(3): p. 742-750.
Bretschneider, M.P., et al., Impact of a Digital Lifestyle Intervention on Diabetes Self-Management: A Pilot Study. Nutrients, 2022. 14(9).

Moravcova, K., et al., Comparing Digital Therapeutic Intervention with an Intensive Obesity Management Program: Randomized Controlled Trial. Nutrients, 2022. 14(10).

Timpel, P., et al., Mapping the Evidence on the Effectiveness of Telemedicine Interventions in Diabetes, Dyslipidemia, and Hypertension: An Umbrella Review of Systematic Reviews and Meta-Analyses. J Med Internet Res, 2020. 22(3): p. e16791.
Timpel, P. and L. Harst, Research Implications for future telemedicine studies and innovations. European Journal of Public Health, 2019. 29.

Timpel, P., et al., Efficacy of gamification-based smartphone application for weight loss in overweight and obese adolescents: study protocol for a phase |l randomized controlled trial. Ther Adv Endocrinol Metab, 2018. 9(6): p. 167-176.



Verblindete RCT mit Extension trial

Grosser, F., et al., Design of the DAVOS Study:
Diabetes Smartphone App, a Fully Automatic
Control cohort Transmission of Data From the Blood Glucose
Using DiGA Placebo Meter and Insulin Pens ....-A Study Protocol for a
Randomized Controlled Trial. J Diabetes Sci
Technol, 2023. 17(3): p. 742-750.
Bretschneider, M.P.,, et al., Impact of a Digital
Lifestyle Intervention on Diabetes Self-
Management: A Pilot Study. Nutrients, 2022.
Intervention cohort 14(9).

using DiGA Moravcova, K., et al., Comparing Digital
Therapeutic Intervention with an Intensive
Obesity Management Program: Randomized

Randomisation @

Start of End of Controlled Trial. Nutrients, 2022. 14(10).
the Trial the Trial Timpel, P, et al., Mapping the Evidence on the
Effectiveness of Telemedicine Interventions in
¢ ¢ Diabetes, Dyslipidemia, and Hypertension: An

Umbrella Review of Systematic Reviews and

Meta-Analyses. ] Med Internet Res, 2020. 22(3):
Timpel, P. and L. Harst, Research Implications for
future telemedicine studies and innovations.
European Journal of Public Health, 2019. 29.
Timpel, P, et al., Efficacy of gamification-based
Visitl Visit2 Visit3 smartphone application for weight loss in
overweight and obese adolescents: study
protocol for a phase Il randomized controlled
~ 90 days ~ 90 days trial. Ther Adv Endocrinol Metab, 2018. 9(6): p.
167-176.
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EDDY Design

Control cohort Intervention cohort

Data collection 3 month retrospectively Data collection from the same patients 3

with DMP standard care in Germany month prospectively with DMP standard
care and the DiGA

Start of the
intervention phase

month , Q,

Visitl Visit2

Bretschneider, M.P., et al., Impact of a Digital Lifestyle Intervention on Diabetes Self-Management: A Pilot Study. Nutrients, 2022. 14(9).

month ;

Visit2



Verblindete RCT mit 2
Interventionen mit

intraindividueller Control cohort Intervention cohort

Kontrollgruppe Data collection 6 month retrospectively Data collection from th_e same patients 6
with DMP standard care in Germany month prospectively with DMP standard
care and the DiGA |

(R) Randomisation

Control cohort Intervention cohort
Data collection 6 month retrospectively Data collection from the same patients 6
with DMP standard care in Germany month prospectively with DMP standard
care and the DiGA Il

Start of the
intervention phase

Q.
month month

month , month ,

Visitl Visit2 Visit3 Visit4 Visit5

Timpel, P. and L. Harst, Research Implications for future telemedicine studies and innovations. European Journal of Public Health, 2019. 29.



EDDY 6 Monate Design

Control cohort Intervention cohort

Data collection 6 month retrospectively

Data collection from the same patients 6
month prospectively with DMP standard
care + DiGA

with DMP standard care in Germany

Start of the
intervention phase

| | | | | |
Q. Q. Q.
month ‘ month Qs month 2 month ! @ month Q month

Bretschneider, M.P,, et al., Impact of a Digital Lifestyle Intervention on Diabetes Self-Management: A Pilot Study. Nutrients, 2022. 14(9).
Moravcova, K., et al., Comparing Digital Therapeutic Intervention with an Intensive Obesity Management Program: Randomized Controlled Trial. Nutrients, 2022. 14(10).
Timpel, P., et al., Mapping the Evidence on the Effectiveness of Telemedicine Interventions in Diabetes, Dyslipidemia, and Hypertension: An Umbrella Review of Systematic Reviews and Meta-Analyses. ] Med Internet

Res, 2020. 22(3): p. e16791.
Timpel, P., et al., Efficacy of gamification-based smartphone application for weight loss in overweight and obese adolescents: study protocol for a phase Il randomized controlled trial. Ther Adv Endocrinol Metab, 2018.

9(6): p. 167-176.



Real World Evidence Trial

Control interval .
3 month retrospectively Intervention COhOFt

before the first use of Data collection from the same patients prospectively with the DiGA
DiGA added to DMP standard care

Start of the
intervention phase

month month month ; month 4 month 4 month ;, month y

Visit-1 Visit0 Visitl Visit2 Visit3 Visit4

Sauermann, S., et al., DiGA - A Chance for the German Healthcare System. J Eur CME, 2022. 11(1): p. 2014047.
Bretschneider, M.P,, et al., Impact of a Digital Lifestyle Intervention on Diabetes Self-Management: A Pilot Study. Nutrients, 2022. 14(9).

Mader, M., et al., Evidence requirements of permanently listed digital health applications (DiGA) and their implementation in the German DiGA directory: an analysis. BMC Health Serv Res, 2023. 23(1):
p. 369.
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