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Clinerion S!‘V\!I\E&IQN

Who we are — A global technology company headquartered in Basel,

1}

Switzerland.
—Operating an international hospital network.

—Working in deidentified EHR data since 2012.

—Leveraging real-time, real-patient, and real-world data for
clinical research and real-world evidence.

—Working with Top 10 CROs and Top 10 pharma companies.
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Brazil

Argentina

Global Data Coverage
m Poland

— Szpitalem Specjalisttycznym
Brzozowie

— EMC MEDICAL INSTITUTE SA
(Penta Hospitals) (16 sites)

; Hungary

TOTAL
CONTRACTED:

73.5 M Patients

@ 130+ Sites

— AEEK National Claims
Database (ca. 100 hospitals)

— Pharmacies (many)

LIVE — University of Debrecen

(online, in real-time):

24 M Patients

United Kingdom

— Wellbeing primary care
network (>4,000 sites)

I] France

— Centre Hospitalier De Troyes

N\ Spain

Hospital Séo Vicente
Rede D'Or Sao Luiz (21

hospitals)
Santa Casa de Misericordia de — Hospitales de Madrid (15
Porto Alegre hospitals)

Felicio Rocho
Erasto Gaertner
Instituto de Cancer Dr Arnaldo

u Switzerland

Hospital Angelina Caron
A.C. Camargo Cancer Center
DataSUS National Claims

— University Hospital Ziirich
/ — University Hospital Basel

m Croatia

— Clinical Hospital Dubrava
Instituto de Diagndstico e — University Hospital Centre
Investigaciones Metabdlicas Zagreb

(IDIM) — Clinical Hospital Center Rijeka

- Estonia

— Tartu University Hospital
— North Estonia Medical Center

v

Greece

— Papageorgiou Hospital
— Athens Medical Group
— Hygeia Hospital Athens

mafem  Georgia

— Georgian-Dutch Hospital

— Thbilisi Heart and Vascular
Center

— Medison clinics

— Georglia Healthcare Group

I- Armenia

— Arabkir Hospital

|I] Romania

— Pediatrics Hospital Louis
Turcanu Timisoara

Turkey

Istanbul University (5
hospitals)

— Malatya inénii University

— Konya Necmettin Erbakan
University

— Cekmece Mehmet Akif Public
Hospital

— Baskent University (8
hospitals)

— Karadeniz Technical University
- Medical Faculty

— Bursa Uludag Hospital

CLINERION

Real World Data Solutions

United Arab Emirates

— UAE Claims data
— Cleveland Clinic

South Korea

— Korea University Medical Center

“I Taiwan R.O.C.

— Show Chwan Hospital

India

— Jehangir Clinical Development
Centre
— Pawana Hospital




Today’s Clinical Trials — Industry Benchmarks CLINERION

v ( ! U6

20% 0% 50% +

of sites don't enroll any

. More than half suffer a
patients' protocol amendment?
of trials are delayed?

To improve these you need a new data-driven approach.

2 Impact Report (2016) Tufts CSDD 18(1).
1 Impact Report (2013) Tufts CSDD 15(1) 3 Clinical Trial Delays: America’s Patient Recruitment Dilemma
(2012). Drugdevelopment-technology.com



The Typical Industry Funnel CLINERION

Average Industry Benchmark Data

Patients identified
or available

Overall Conversion Ratio: identify 10 patients to randomize 1

Pre-Screen Consent Process Screening Drop-outs

LT e e e )

Pre-screen Qualification Consent Randomization

# Completed patients
Benchmark Data — CPP and PhESi-1998-2012



Data Coverage - 2012 CLINERION

Turkey

— Istanbul University

u Switzerland

— University Hospital Basel




Data Flow within Hospital CLINERION
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Data Security, Scalability &

: ! ilit Data Qualit
Privacy & Ethics Interoperability Sustainability Y



CLINERION

Data Governance + Patient Privacy Issues desl World Data Solutions

Principles

Of paramount
importance as the value
of what we offer is based
on patient data.

— We have to be committed to the responsible and trustworthy re-use of health data for research.

— We have to develop systems following “Privacy by Design” principle.

— We must follow international standards, e.g. the US Health Insurance Portability and
Accountability Act (HIPAA) and the European General Data Protection Regulation (GDPR) (EU

2016/679).

HIPAA Privacy Rule
De-identification methods

Expert Determination
§ 164.514(b)(1)

Safe Harbor

§ 164.514(b)(2)
~ Apply statistical or " Removal of 18 types of
scientific principles identifiers
~ Very small risk that " No actual knowledge
anticipated recipient residual information can
could identify individual identify individual
S " J

—NOTE: We should only process anonymized patient data, and anonymized patient
data in itself does not fall under GDPR, nor HIPAA.



CLINERION

I m plementation Real World Data Solutions
Patient Network — Interoperability with multiple systems
Explorer — Legacy and homegrown systems

— Stand-alone systems
— Cloud-based 3rd party data systems
— Capability to deliver real-time and historical information
— Current medications, historical medications
— Current vitals, health status, notes
— Longitudinal disease progression for chronic diseases
— Ontology management to map different coding sets of
countries/Hospitals
— Implementation difficulties; priorities, system changes, management
changes, gap between management and clinical staff
— Server Procurement/Maintenance/Customs Clearance

¢ PATIENT

FINDER

SITE
FINDER

PROTOCOL
DESIGNER

Clinerion Ltd. CONFIDENTIAL



Data Flow within Hospital CLINERION

Patient data does not leave the hospital

— e\
E— ETL SERVER
(works for all connectors: i2b2, FHIR, HL7, HIS
proprietary connectors, ETL applications ...)
AGGREGATED DATA PO/NT@
RE

FIREWALL

PORTS k

‘J HOSPITAL IT

SECURE PRIVATE INFRASTRUCTURE HOSPITAL INFORMATION
CLINERION CLOUD SYSTEM

CLINERION SERVER

HOSPITAL




Scalable Architecture SH%EBJQN

Clinerion’s federated
system allows users to
send the same query to
‘ — REPORTS multiple hospitals, each
| AGGRE- : :

= GATED with their own

WEB DASHBOARD ShE () DATA terminologies.

ICD 10 b SNOMED ICD 10 4 ICD 10 German s ICD 9 &

= = 1= IE e

HOSPITALS (DE-IDENTIFIED DATA, UNLINKED FROM IDENTIFIERS)



FDA - Use of EHRs CLINERION

Real World Data Solutions

_—\1(/5 U.S. Department of Health and Human Services

Ao Z Index Follow FDA

(Y U.S. FOOD & DRUG

ADMINISTRATION Use Of Electronic

Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biclogics | Animal & Veterinary

News & Events . Health Record Data in

Clinical Investigations

FDA issues policy to facilitate the use
electronic health record data in clinica

investigations
f SHARE in LINKEDIN @ PINIT EMAIL = PRINT Guldance fOr Industry
July 18, 2018

Media Inquiries

& Stephanie Caccomo
L. 301-348-19566

“The FDA is committed to developing policies and tools to t
researchers access and use data collected from all sources
finding of safety and efficacy. This includes ways to expanc
methodological repertoire to build on our understanding of |
products throughout their lifecycle — for example, every day
professionals are updating patients’ electronic health recort
clinical outcomes resulting from medical interventions used

clinical practice,” said Jacqueline Corrigan-Curay, M.D., J.[ U.S. Department of Health and Human Services
the Office of Medical Policy in FDA’s Center for Drug Evalu Center mf]‘;‘;‘:lg“'E:gfl‘;fi;":]’l"‘i“:éf;fgh (CDER)
Research. “As our experience with new medical products e Center for Biologics Evaluation and Research (CBER)
knowledge about how to best maximize their benefits and r Center for Devices and Radiological Health (CDRH)
potential risks sharpens with each data point we gather. Ev

of a product produces data that can help better inform us a July 2018

and efficacy. This guidance issued today facilitates the use Procedural

health record data in clinical investigations and helps integr
collected in routine care settinas into clinical trials. Harness




Patient Network Explorer RWD Ecosystem Build EealL\,\L'}(!Ef;S'RO'}!

Sub-clouds can be set up between partner hospitals or university
networks so that they can query each other OR build a RWD
Ecosystem into a “one stop shop” searchable platform for REPORTS

pharma. Connection to the main Clinerion Cloud is optional. AGGRE-
GATED
DATA

HOSPITAL NETWORK CLOUD

+

l: ﬁ .m j

HOSPITALS (DE-IDENTIFIED DATA)

+ IB + =

= =

HOSPITAL NETWORK (DE-IDENTIFIED DATA)




Benefits of Research Alliance SH%EHQN

Research Network

— the network may access a larger pool of patients

+ — access to experts in a variety of fields and to facilities offering other
ﬂ,_,l_-r treatment methodologies
- — not every hospital’s research department is funded well enough to be
| able to afford state-of-the-art equipment
+ ’ * — not every research institute has access to experts in every field

required by the research topic
— resources and costs may be shared
— IT infrastructure solutions may also be shared




Real World Data - Quality

Use of Real-World Evidence to
Support Regulatory Decision-Making
for Medical Devices

Guidance for Industry and
Food and Drug Administration Staff

Document issued on August 31, 2017,
The draft of this document was issued on July 27, 2016

For queﬂ:lmns about this document regardmg CDRH- regulated dewceq contact lhe OtT“ce of

(2) Data assurance - Quality Control

Data quality control is 1 for providing confid in the reliability of RWD and RWL
sources. RWD quality can generally be imy d by followi blished r n
concerning registries, such as thosc by the Agency for Health Carc Quality, Patient-Centered
Outcomes Research Institute,? the National Medical Device Registry Task Force,” and the

Regulators Forum (lMDRF) Registry Working Group. > However, certain sources of RWD,

such as some admini ve and healtt claims datat or EHRs, may not have established
data quality comrol processes and may not be capable of fully implementing or following the
above ions. When idering a source of RWD for regulatory purposes, it is

important to consider any methods and systems used to help ensure sufficient data quality.
Potential RWD sources should be evaluated in accordance with the data QA plan and procedures
developed for the data source itself. Since evaluation of RWD sources may not always permit
specific line item source verification, important factors for consideration include:

o the quality of data element population (e.g., whether abstracted from a verifiable
source to assess transcription errors or automatically populated through a data
extraction algorithm);

o adherence to source verification p d and data collection and r di

ced| for 1 and i Y:

F

o completeness (i.e., minimized mnsmg or out of range values) of data necessary

for specified analyses, includi for confounding factors;

o data consistency across sites and over time; **

CLINERION

Real World Data Solutions

»

J
-) T C MUSTESAR - SAGLIK HIZMETLER] GENEL
SAGLIK BAKANLIGI \TDURLOGE

TC Sogih Bokariny Saghk Hizmetleri Genel Miidiirligii u u~ oum MMH “ ‘“ wmm
| I

Sayr  :26325996
Konu : Klinik Kalite Uygulama ve
Veri Kalitesi lyilestirme Rehberi * Data Manager

cinee @ Data Analyst

017~ §

Bakanh@imizca Saglikta Doniigtim Program ile birlikte nitelikli ve etkili saglik hizmeti igin
kalite ve akreditasyon faaliyetlerine baslanmis ve iilke genelinde bu alanda 6nemli bir mesafe kat
edilmigtir. Bu kapsamda kalite ve akreditasyon faaliyetleri binyesinde, teshis tedavi ve bakim
siireglerinin iyilegtirilmesi amaciyla Tiirkiye Klinik Kalite Olgme ve Degerlendirme Sistemi'nin
kurulmasina yonelik ¢alismalar baglatilmigtir.

Sistem, hastalik viikii, olgiilebilirlik ve siireglere miidahale ile iyilegtirmeye agik olma dzelligi
dikkate alinarak, belirlenen saflik olgularina ydnelik tibbi siiregler ve klinik sonuglarin kurumsal,
bélgesel ve uvlusal diizeyde izlenmesi, analiz edilmesi ve iyilestirilmesini amaglamaktadir. Sistem
kapsaminda saglik olgusu ve gostergeler belirlenmis, s6z konusu gostergelere iligkin verilerin elde
edilmesi amaciyla E-Nabiz iizerinde Klinik Kalite Karar Destek Sistemi olugturulmugtur.

Gosterge sonuglarina yénelik analizlerin dogru yapilmasi ve iyilestirmeye agik alanlarin dogru
sekilde belirlenmesi icin sistemden dogru verilerin elde edilmesi bilylik Snem arz etmektedir. Bu
baglamda, takip edilen saglik olgularina dair klinik siireclerin kalitesi ile ilgili sorumlu ve
sorumluluklarin tammlanmas, elde edilen verilerin dogrulanmasi ve veri Kalitesinin iyilestirilmesine
yonelik saglik kuruluslarinda gergeklestirilmesi gereken faaliyetlere iliskin “Klinik Kalite Uygulama ve
Veri Kalitesi Iyilegtirme Rehberi™ hazirlanmugtir. [lgili rehbere http:/kalite.saglik.gov.tr/ adresinden
ulagtlabilmektedir,

* Data Quality Officer



RCT — RWD Difference

CLINERION

Real World Data Solutions

RCT: They excel at answering
scientific questions about how well
a treatment works and its potential

side effects in controlled conditions
with specific inclusion/exclusion
criteria.

AA AA AA AL

AA AA AA Al

RWD: Real-world patients may be
older, have different ethnicity, have
more medical conditions, and have
more advanced diseases.

Clinerion Ltd. CONFIDENTIAL

17



Real World Data Sources

CLINERION

Real World Data Solutions

. Close the gap between

experimental settings and
Clinical realities.

pharmacovigilance
activities.

. Understand the benefit-

risk balance and
effectiveness of
medicines.

. Support HTA Decisions;
healthcare resource
utilization and costs

Clinerion Ltd.

CONFIDENTIAL

18
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Clinerion Patient Network Explorer peel World Data Solutions
Real-World You give us your questions, we give you real-world answers
Evidence

Applications

Late phase studies. Prospective and retrospective.

Post-marketing surveillance — monitor efficacy, safety
and personalized outcomes.

#

REAL-WORLD
EVIDENCE . . . .
Prevalence queries and patient journey analysis

Ensures that all patients who could benefit get access

to a drug at the right price.

MARKET
ACCESS

Planning of how the drug fits into the market.



RWE Support Across The Product Lifecycle EH'}!EBJQN

— Understand unmet medical needs

Target Selection — How large is the patient population

— How are they treated

— Outcome / risk?

— Which are the high risk groups?

— What is the cost of treating/not treating them?

— Interpretation of trial results.
— Who would benefit most from the treatment?

— Preparation of reimbursement and regulatory dossiers
— RWE insight into product go/no go decisions

— RWE insights to support reimbursement and market access.
— RWE comparative effectiveness evidence relative to competitors.

— Long-term safety and effectiveness evidence
— Who are treated? For how long?
— Switch pattern?

Commercialization




Patient Network Explorer — Real World Evidence Seak\!o'}(!'éf;!&'}!

— Which drug should be given first?
— What's the best combination?
— Analysis of index or event driven scenarios

Treatment
Pattern

— What is the incidence/prevalence of a disease?
Disease Burden — What is the cost of treatment?
— What is the morbidity and death rate of the disease?

Patient
Adherence to
LUEETES

— What happens in real-life outside of RCTs?
— What happens if the patient drops treatment?

— Predicted length of stay for a person with a pre-

Analytics
Based on existing condition A and a person in normal health

a Specific plotted against a particular laboratory result X.
Timepoint




What Clinerion Has E!‘MEHQN

& Technological Data
Protection

< Operational Data
Protection

& Technology: Federated Network /
Distributed Cloud

< Technology: ANID

& Patient Data: connectors for further
digital data

Technologies

Privacy By & Design of PNEx
Design Processes

< Physical Security

S Protocol Designer
- G . Patient Network .
Site Finder Explorer Patients 2 Global

< Patient Finder Hospital _
© Diagnoses

(e.g. ICD10,
@ >5 SNOMED)

dimensions
: ® Laboratory
of patient

Patient Results (e
g.
Data EMR data LOING)

=) leeI/. ©® Medication
Real-time (e.g. ATC code)

Network

< Installation Partners

& Technology Partners Eco-System

of Partners ® Procedures

& Network-Building Partners

< Data Partners © Demographics




Case Study — Hospital Sdo Vicente de Paulo 4 CLINERION

Real World Data Solutions

Run by Comparison vs Average Industry Benchmark Data
BiOSerV SMO Patients identified
or available

Patient Network Explorer adds 24% PRE-SCREENED patients
compared to search by other recruitment methods

Pre-Screen Consent Process Screenlng Drop-outs

@ SAO VICENTE .Hsi iépL”ﬁi L.

Pre-screen Qualification Consent Randomization
# Completed patients

de Paulo

Benchmark Data — CPP and PhESi-1998-2012

+ 77% MORE patients completing

Across our network, we expect a figure closer to 2-3 times




Clinerion Patient Network Explorer CLINERION

Value Proposition in the Development Cycle — Re-imagining Research

®0 9 ©0

Protocol Design Site Feasibility & Patient Search & Detect Trial Data Capture

W ' e o . e Underdiagnosed
& Optimization Site Identification Re-identification Patients with Al (EHR to EDCQ)

Clinical Research

% Patient Network Market Access

Explorer

Real-World Evidence




CLINERION

clinical research solutions

hank you
CLINERION

clinical research solutions

www.clinerion.com

Baris.Erdogan@clinerion.com

This document is confidential and is intended solely for the use and information of the persons to whom it is addressed.
Without the consent of Clinerion neither concept nor individual information from this document may be reproduced or passed on to third parties.



