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CLINICAL TRIAL
SERVICES

Profilis a full-service CRO
focused on early phase clinical
trials in diabetes and obesity.

DIABETES
TREATMENT

Profil Germany is the partner of
choice for diabetes treatment
clinical studies.

PROFIL'S RESEARCH
FOCUS

Profil focuses on diabetes and
obesity research: that focus
A makes us the best in our field. e

FREE RESEARCH MEDICAL
TOOLS TECHNOLOGY

RESEARCH

Free online tools for your clinical

Pe=tarch Medical device development at

Profil
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& Statistics )
e >80 test beds Affairs

Profil is a full service CRO performing early phase clinical trials
with a strong focus on
obesity, (pre)diabetes, and diabetes complications
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Heise T. et al. 2016, Diabetes Obes. Metab. 18(19):962-972

Benesch C. et al. 2015, J. Diabetes Sci. Technol. 9(4):297-800.

clamp.art

Inhouse development and proprietary technology of Profil
CE Mark certified class Ilb medical device
Central remote monitoring of clinical experiments

Parallel & quantitative assessment of

@® Insulin (analogues) time-action profiles
@® Insulin sensitivity

@® Beta cell function

® Endogenous glucose production

® CGM systems
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® The efficacy-to-effectiveness (E2E) gap

® Lack of data problem in clinical research and clinical care

® Implementing digital tools for narrowing the E2E gap: it’s all about collaboration
® EIT Health public-private-partnership
® Example: CLOSE
® Example: RealWorld4Clinic
® Example: iPDM-GO

® Concluding remarks
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® The efficacy-to-effectiveness (E2E) gap
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The efficacy-to-effectiveness (E2E) gap ‘0

Clinical tials Authorized label Outside label
scenario scenario scenario
Positive benefit-risk High variability
Low variability Negative benefit-risk

r———- - r- mr 0 p

Efficacy — Effectiveness (E2E) Gap

Selker, H.P., Eichler, H.G. et al., Clin. Pharmacol. Ther. 105(4):867-866, 2019 FUROPEAN MEDICINES AGENCY
Eichler, H.G. et al. Nat. Rev. Drug Discov. 10(7):495-506, 2011 SCIENCE MEDICINES HEALTH p r 0 1



HbAlc

The efficacy-to-effectiveness (E2E) gap

Glycemic control quality in diabetes

Effectiveness
REAL WORLD

A: Unrealized Effectiveness (E2E Gap)

CLINICAL TRIAL
Efficiency

Time

® Edelman, S.V. & Polonski, W.H. 2017, Diabetes Care 40:1425-1432
@ Eichler, H.G. et al. 2011, Nat. Rev. Dug Disov. 10:495-506
@ O’Connor, P.J. et al. 2005, Advancves in Patient Safety, Rockville

Real-World Treatment Effect Modifiers

® Lack of time

50% :
Physicians Reactive care
® Generalizing guidelines
30% ® Lon health Ilterzflcy N
. ® Frailty, co-morbid conditions
Patients
® Polypharmacy
20% ® Fragmentati.on of healthcare
Svstem ® Fee for service
y ® No disease registry
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® Lack of data problem in clinical research and clinical care
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LWe have a lack of data problem

Clinical research low predictive value of clinical trials

Post-
marketing

withdrawal:
462

Average Average Success Failure rate:

Costs: Time: rate: 50 % in
1.5B€ 15 years 1in 10 phase I

Liu, C.Y et al. A novel approach to drug development in heart failure: towards personalized medicine. Can. J. Cardiol. 30(3):288-295
Selker, H.P., Eichler, H.G. et al. Efficacy and Effectiveness too trials: clinical trial designs to generate evidence on efficacy and on effectiveness in wide practice, Clin. Pharmacol. Ther. 105(4):857-888, 2019

[ ]
Lo, C. Conting the costs of failure in drug development. Pharmaceutical Technology. June 19, 2017
European Commission & OECD: Health at a glance report. November 22, 2018 I 0 1
Onakpoya, I.J et al. Post-marketing withdrawal of 462 medicinal products because of adverse drug reactions: a systematic review of the world literature. BMC Medicine 14:10, 2016
A
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Clinical research earlier prediction of late phase & real-world outcomes

B reaworidciinic @ Continuous gathering and Al-powered
exploitation of real-world data on

® Safety & tolerability

® Pharmacodynamic efficiency

® Patient-reported outcomes

@ Clinical CRO
® Data Management & Statistics mm)
integrated, fully compliant Data
Sciences Services

@& https://www.openaccessgovernment.org/realworld4clinic-clinical-research/81957/



LWe have a lack of data problem

Clinical care reactive crisis management

® Emergency hospitalization in Heart Failure 46 Bio €
(US & EU)

@ Within 5 years up to 50% of people with diabetes
hospitalized for Heart Failure decompensation die

® Liu, C.Y et al. A novel approach to drug development in heart failure: towards personalized medicine. Can. J. Cardiol. 30(3):288-295
® European Society of Cardiology (Auriccio, A. et al., Eur. J. Heart Failure 12(12):1363-1371, 2010)

® CDC Centers of Disease Control and Prevention, May 16, 2019

® Ofstad, et al. 2013; Heart Fail. Rev. 23(3):303-323.

® Maggioni, A.P. et al. Epidemiology of heart failure in Europe. Heart Fail. Clin. 11(4):625-535, 2015

® European Commission & OECD: Health at a glance report. November 22, 2018




LReaI-worId data for better decision making

Clinical care

proactive crisis prevention

d -]

RealWorld4Clinic

Pro-active
real-world monitoring
and data exploitation

Heamodynamically Pre-symptomatic
stable congestion

Left ventricular blood pressure
Heart sounds (51, 52, S3)

Gastric wall retention o900 0000Q0O0CKOCOFO
Lung sounds 00000000000

Heart rate variability L »
Activity / 3D position L] L L 1 ) ( 1

Day 1 2 3 4 5 6 7 8 910111213141516171819202122232324252627282930

@& https://www.openaccessgovernment.org/realworld4clinic-clinical-research/81957/

® Gathering and Al-powered exploitation
of real-world data in tele-cardiology on
® Cardio-respiratory health
® Locomotor activity
® Patient-reported outcomes

@ Heart failure patient journey
® Less outpatient visits
® Fewer days in the hospital
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Non-invasive monitoring of vital signs with wearables

environmental and
framework conditions

-
i wearable
body sensors processor data transmission device analysis and
__O interpretation
sianal accelerometry processed 9 encrypted data for
9 data data interpretation
§ PPG N)
—_
temperature e
®

« environmental |- target population |+ measurement * proprietary data « data formats

factors * body constitution . method/ frequency preparation * interoperability
* legal * body temperature w calibration algorithms * Transmission
requirements « skin » body localization « algorithm version technology

* motion :* fixation technique of |+ battery capacity - data security

' the sensor

* heart rhythm

» visualization
* data preparation

* method of analysis
+ digital biomarkers
+ technical know-how

& Jacobsen, M. et al. J. Diabetes Sci. Technol. 2020 Feb 17;1932296820904947. doi: 10.1177/1932296820904947. Online ahead of print
@&  Affini Dicenzo, T. & Schliess, F. Open Acess Government 2020, https://www.openaccessgovernment.org/clinical-trials-and-clinical-care/85894/
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STATEmAnT
-

® Clin. Pharmacol. Ther. 104(1):42-52, 2018

Wearable Devices in Clinical Trials: Hype and
Hypothesis

Elena S. Izmailoval,]ohn A. \annerl and Eric D. Perakslis’

The development of innovative wearable technologies has raised great interest in new means of data collectionin
healthcare and biopharmaceutical research and development. Multiple applications for wearables have been identified in
a number of therapeutic areas; however, [fésearchersifaceimany.challengesiintthecliniclincludingiscientificimethodology.
aswell'asiregulatory; legal andoperationallhurdies: To facilitate further evaluation and adoption of these technologies, we
highlight methodological and logistical considerations for implementation in clinical trials, including key[€lémentsiof]
analyticalland clinicalivalidationiinitheispecificicontextiofluse (COU). Additionally, we provide an assessment of the maturity

of the field and successful examples of recent clinical experiments.

® Mixed levels of

® clinical & analytical
validation for use in pivotal
clinical trials and chronic
care — fitness for purpose,
context of use

® patient/clinical trial
volunteer adherence to
wearing the device
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LWearabIes IN clinical research & clinical care

WEARABLES
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Long-term
monitoring

IMPLANTABLES

HF patients with
fibrillation disorders
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monitoring
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proven reproducibility
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® Implementing digital tools for narrowing the E2E gap: it’s all about collaboration
® EIT Health public-private partnership
® Example: CLOSE
® Example: RealWorld4Clinic
® Example: iPDM-GO
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a bady of the European Union

® EIT Health partners collaborate across borders to deliver new solutions that
can enable European citizens to live longer healthier lives

® EIT Health focus areas

@® Bringing care home @® Harnessing real-world data
® Reforming care pathways ® Health in the workplace
® Healthcare transformation @® Fostering healthier lives
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EIT Health is supported by the EIT,
a body of the European Union

® Identifying unmet clinical and

economic needs within complex
healthcare systems
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© EIT Health is supported by the EIT,
a body of the European Union

EIT Health KIC

® Identifying unmet clinical and
economic needs within complex

healthcare systems
PAYERS [mm\ oUSINESg
or 2 eit ) Health O )
o 4 =
N 2
© 4?"?475 <&
UNMET NEEDS-DRIVEN
NEEDS INNOVATION ® Implementing
innovation initiatives integrating

R&D, business creation & education
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EIT Health is supported by the EIT,
a body of the European Union

® Value creation by addressing
the needs of markets and

Identifying unmet clinical and e

economic needs within complex
healthcare systems

O O O . . . . . . O O O

NEEDS-DRIVEN -°
INNOVATION ® Implementing

innovation initiatives integrating
R&D, business creation & education
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Automated glucose control
at home for people with
chronic disease

Schliess, F. et al., J. Diabetes Sci. Technol. 13(2):261-267, 2019

L ]
https://eit-health.de/en/close/ ro f-l l
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EIT Health is supported by the EIT,
a body of the European Union

@ AirLiquide .

HEALTHCARE “’
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Business _5_(‘hm:|
MEDICAL ’m

=

Closed-Loop Control
of Blood Glucose

& CONT ——//

CGM

.JL;{
“{*{EURICE

Automated glucose cor.ltrol ILTJ;::}" t:f,nu;?fg Bl cao e
at home for people with
chronic disease Algorithm

Schliess, F. et al., J. Diabetes Sci. Technol. 13(2):261-267, 2019
https://eit-health.de/en/close/
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LExam ple: C L@S E eit ) Health

Multi-Stakeholder Approach
A P Management & Coordination - Dissemination & Exploitation
plus Market Analysis & Business Creation - Scalability

@ aAirLiquide o
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Business School
MEDICAL lm

UNIVERSITY

H'L...{
~1*{ EURICE

Telehealth
service center

Remote
Control

Home Care Service
Provision

Regulatory Affairs
System Integration - Safety & Effectiveness

Eligibility for Reimbursement
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Automated glucose control

S103D2IpU| 32UDWIOfIad g S1013IPaid dWI0IINO

Closed-Loop Control
] M
6 of Blood Glucose %

at home for people with
peop N @ U

chronic disease Insulin pump

Insulin analog Glucose Sensor

Schliess, F. et al., J. Diabetes Sci. Technol. 13(2):261-267, 2019

."". : - ._..".. 3
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LExampIe: CL®SE (ett) Hester ¢

® Needs orientation: APplus co-created at the heart of a French
@f'g'ﬂ'ﬂ}!'ﬂ? g homecare service provision eco-system

.e pl"Of]l SANOF|
aQua

® Innovation meets key strategic interests of Air Liquide and Profil

"“B ZUKUNFT DURCH QUALITAT .
a IESE ® Real-world clinical validation in homecare currently running?
1) ) R ® Perspective
L
:?: EURICE ® Medium-term: scaling up French paradigm towards APplus
portfolios matching the diversity of persons with type 2
diabetes

Automated glucose control
at home for people with
chronic disease

® Longer-term: transition towards interconnected health and
social care

Schliess, F. et al., J. Diabetes Sci. Technol. 13(2):261-267, 2019 INCT04233229

L ]
https://eit-health.de/en/close/ p ro f-l l
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Automated glucose control
at home for people with
chronic disease

Schliess, F. et al., J. Diabetes Sci. Technol. 13(2):261-267, 2019
https://eit-health.de/en/close/

CL®SE

) NIDDK

M) e for updates

Review Article

Journal of Dhabetes Scence 3ad Technology

17
© 2018 Diabetes Technologr Socety
Article revse uidelnes:
sagepub.com/iournal-permissions
DO 10.1177/193229681 8903588
Fournals sagepub comhome/dit

SSAGE

Avrtificial Pancreas Systems for People
With Type 2 Diabetes: Conception and
Design of the European CLOSE Project

Freimut Schliess, PhD', Tim Heise, MD, PhD',

Carsten Benesch, PhD'( , Beata Mianowska, MD, PhD’,
Constance Stegbauer?, Bjérn Bmge’. Pieter Gillard, MD, PhD*,
George Binkley®, Véronique Créne’, Sébastien Carlier®,

Cécile Delval®, Anton Petkov’, Jan-Philipp Beck®,

Volker Lodwig, PhD’, Hikola; Gurdala'®,

Joachim Szecsenyi, MD, PhD’, Magda Rosenméller, MD, PhD®,
Katarzyna Cypryk, MD, PhD'', Chantal Mathieu, MD, PhD*,
Eric Renard, MD, PhD'%, and Lutz Heinemann, PhD'

Abstract

In the last 10 years tremendous progress has been made in the development of artificial pancreas (AP) systems for people
with type | diabetes (T |D). The pan-European consortium CLOSE (Automated Glucose Control at Home for People with
Chronic Disease) is aiming to develop integrated AP solutions (APplus) tailored to the needs of people with type 2 diabetes
(T2D). APplus comprises a product and service package complementing the AP system by obligatory training as well as home
visits and telemedical consultations on demand. Qutcome predictors and performance indicators shall help to identify people
who could benefit most from AP usage and facilitate the measurement of AP impact in diabetes care. In a first step CLOSE
will establish a scalable APplus model case working at the interface berween patients, homecare service providers, and payers
in France. CLOSE will then scale up APplus by pursuing geographic distribution, targeting additional audiences, and enhancing
AP functionalities and inter d By being part of the European Institute of Innovation and Technology (EIT)
Health public-private partnership, CLOSE is committed to the EIT “knowledge triangle” pursuing the integrated advancement
of technology, education, and business creation. Putting stakeholders, education, and impact into the center of APplus
advancement is considered key for achieving wide AP use in T2D care.

Keywords
closed-loop, digital health, education, homecare, public-private partnership, France

Y

Analysis Articke

Feurmal of Duabetes Sownce and Techaology
Analysis of “Artificial Pancreas (AP) © 2015 Dbt Tchcic Sty
Systems for People With Type 2 Diabetes: sericnmmisomim

. . DOk 10.1177/1932296818823770
Conception and Design of the European e combanala

ey e @SAGE

NIH researchers about CLOSE:

»This comprehensive and integrated approach is
also in line with the recent ADA/EASD consensus
guidelines recommending a highly interactive
patient-centric approach for the glycemic
management of T2D."?3 )

TR UT U eI TeuuoT S i Ty P o carer

Keywords
type 2 diabetes, artificial pancreas, closed loop, d g

per lized medicine, at home care

Bremer, A.A. & Arreaza-Rubin, G., J. Diabetes Sci. Technol. 13(2):268-270, 2019
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RealWorld4Clinic Kickoff - 10-11 February 2020 - Grenoble, France

nHealth
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uuuuuuuuuuuuuuu ECOLE DE Sivrey

a u a HA.NAGEI'.{ENT )
» Q SurgiQual (;
z ZQNa : ADoPA

Pridv ¢ RENNES

Real-World Cardio-Respiratory
Health Monitoring for Clinical
Contract Research & Tele-
Cardiology

https://www.openaccessgovernment.org/realworld4clinic-
clinical-research/81957/
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Real-World Cardio-Respiratory
Health Monitoring for Clinical
Contract Research & Tele-
Cardiology

https://www.openaccessgovernment.org/realworld4clinic-
clinical-research/81957/

[ T e

«B%

) \ -

o
PATIENT i V cLouD

THE INNOVATION

Listening from the gut

"
TELECARDIOLOGY C

RealWaerldiClinic

Developing a class lll medical sensor anchored to the fundus of
the stomach in immediate proximity to the heart, the lung and the
gastric tract to access multiple parameters

Ultimate ambition: making real-world monitoring of cardio-
respiratory health a Standard in out-patient cardiology care
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Web-based Platform for

CHU
PI‘V “RENNES Clinical Research & Outpatient Cardiology Care
Real-World Cardio-Respiratory ® Smartphone-based communication platform
Health Monitoring for Clinical ® Patient reported outcomes (PROMs) assessment

Contract Research & Tele-

Cardiology ® Web-based data presentation dashboards tailored to clinical

research and outpatient cardiology care

https://www.openaccessgovernment.org/realworld4clinic-
clinical-research/81957/



_ -
LExample. B Reaiworiduciinic

eit ) Health

EIT Health is supported by the EIT,
a body of the European Union

Personal data lifecycle management platform

EHR/EMRs ﬁ

Mobile Apps
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Sensors E '\,|
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Geo & Environmental @:}
data

Heterogenous sources
of personal data

Seamless

connectivity and
interoperability

B secure
patient-centric

data vault

B Dynamic,
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consent management
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data access

Encryption
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RealWorld4Clinic RealWorld4Clinic
EIT Health-funded project phase scaling up
2020 - 2022 from 2023 onwards

( .: Stepping stone to Priority

eit ) Health priority market market
Outpatient

cardiological

Initial Drug
market deveIOpment

' Minimally invasive
fixation in the stomach

Safety & tolerability
patterns informing
drug development

= —

PATI"ERN
RECOGNITiON

Digital biomarkers
transforming Heart
Failure management

® Stepping stone approach to market launch: drug development

secured application environment, clear commercial case
generation of user experience

demonstration of regulatory and legal compliance
generation of evidence, peer-reviewed publications
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Pr.v RENNES Digital biomarkers
transforming Heart

Failure management

Real-World Cardio-Respiratory @ Stepping stone approach to market launch: cardiology
Health Monitoring for Clinical @® Instruments for outcome prediction (payers) and
Contract Research & Tele- performance measurement (outpatient cardiology care)
Cardiology ® Proactive tackling of ethical, legal and social issues
https://www.openaccessgovernment.org/realworldaclinic- ® Performance-related remuneration model

clinical-research/81957/
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Integrated Personalized
Diabetes Management Goes
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https://www.openaccessgovernment.org/ipdm-diabetes-and-
patient-care/75520/ - https://eit-health.de/en/ipdm-go/
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Integrated Personalized
Diabetes Management Goes
Europe

https://www.openaccessgovernment.org/ipdm-diabetes-and-
patient-care/75520/ - https://eit-health.de/en/ipdm-go/

® iPDM: structured and iterative six-step
process cycle

Education & training

Structured blood glucose assessment

documentation of glucose profiles

data analysis

data-based treatment adaption

treatment efficacy assessment
s=|f ® ProValue study program demonstrated

real-world effectiveness of iPDM

® Ceriello, A. et al. Diabetes Res. Clin. Pract. 98(1):5-10, 2012

® Kulzer, B. et al. J. Diabetes Sci. Technol. 10(3):772-781, 2016

® Kulzer, B. et al. Diabetes Res. Clin. Pract. 114:200-212, 2018

® Heinemann, L. et al. J. Diabetes Sci. Technol. 14(2):240-249, 2020
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‘Outcomes-based’
contracts in Denmark
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® Implementation in a Danish community setting for value-

based healthcare

Enhancement with a digital patient assessment tool

Upscaling: geography, patient population, data types
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EIT Health is supported by the EIT,
a body of the European Union
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Systematic Analysis

Individual
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Research in iPDM enhancement, implementation and scalability
® connects the Al-powered analysis of big population data with
health economic modelling for enhancing iPDM patient
assessment, treatment personalization and cost effectiveness.

http://blog.profil.com/blog/profil-joined-ipdm-go



Concluding remarks

There is a gap between the efficacy of investigational drugs & devices in clinical trials
and the effectiveness of the marketed products in real-world healthcare (E2E gap).

Wearables for medical use need to be validated for a specific purpose in a precisely
defined medical context of use, taking into account complex influencing factors.

The E2E gap can be narrowed by integrating the acquisition & exploitation of
real-world data

@® in pivotal clinical research for a better quality of decision making based on a
more reliable prediction of late-phase and real-world outcomes

@ in chronic care to create room for a pro-active prevention from disease aggravation,
frailty & comorbid conditions, dependency and hospital admissions.

profil



LConcIuding remarks .0

® Collaboration e.g. in the framework of the EIT Health public-private partnership
helps to

® follow a co-creation approach and early engagement with relevant stakeholders
from all over Europe

® tackle cross-border barriers to digital health implementation and early address
the ethical, legal and social issues e.g. related to the acquisition and Al-powered
exploitation of health data

® shorten time-to-market and secure scalability in terms of geography, functional
enhancement, and value-based healthcare



Thank you very much !
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