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Clinical trial challenges
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In an era of targeted therapies and tightly defined patient populations, we need a
new data-driven approach.

1 Impact Report (2013) Tufts CSDD 15(1) 2 Impact Report (2016) Tufts CSDD 18(1). 3 Clinical Trial Delays: America’s Patient Recruitment Dilemma 4 G t KA & Campo RA (2017) Nature Reviews Drug
(2012). Drugdevelopment-technology.com ery 16, 307



Global Technology Providers

Global companies provide the following services;

* Data Driven Protocol Design

Data Driven Electronic Site Selection

* Data Driven Patient Recruitment

* Patient Engagement in RCT

e Patient Adherence in RCT

e Patient Reported Outcome with Surveys
* Social Listening

* Predictive Analysis

* Electronic Data Capture
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REAL WORLD DATA



Definitions
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* Only a small fraction of carefully selected
patients are allowed to enroll in randomized
controlled trials involving new compounds —
the gold standard of drug assessment(?).

Efficacy

Data collected in any setting which is not
controlled, non-experimental; and usually
follow the standard of care.

Safety

Value/
Effectiveness

Evidence derived from the aggregation
and analysis of RWD elements.




RCT — RWD Difference




Real World Evidence
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® \Which drug should be given first?
® \What’s the best combination?
® Analysis of index or event driven scenarios

®\What is the cost of treatment?
®\What is the morbidity and death rate of the disease?

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

® Patient Reported Outcomes




RWE Support Across Cinica
The Product Lifecycle ) Confeience

® Understand unmet medical needs
Target Selection — How large is the patient population
— How are they treated
— QOutcome / risk?
— Which are the high risk groups?
— What is the cost of treating/not treating them?

" Interpretation of trial results.

Launch — 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.
Commercialization =" RWE comparative effectiveness evidence relative to competitors.
" Long-term safety and effectiveness evidence
— Who are treated? For how long?
— Switch pattern?



Real World Data
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Electronic Health Record (EHR)

Demographics
®




FDA - Use of EHRs
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“The FDA is committed to developing policies and tools to help
rasaarchers access and use data collected from all sources to support a
finding of safety and efficacy, This includes ways to expand our
methodological repertoire to build on our understanding of medical
products throughout their lifecycie ~ for example, every day, health care
protessionals are updating patients’ electronic health records with data on
clinical outcomes resulting from medical interventions used in routing
clinical practice,” said Jacqueline Corrigan-Curay, M.D,, J.D., director of
the Office of Medical Policy in FDA's Center for Drug Evaluation and
Research. "As our experience with new medical products expands, our
knowledge about haw to best maximize their banelits and minimize
potential risks sharpans with each data point we gather, Every clinical use
of a product produces data that can help better inform us about its safety
and efficacy. This guidance issued today facilitates the use of electronic
health record data In clinical investigations and helps integrate data
collected in routine care settinas into clinical trials. Harnessina the real-
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Use of Electronic
Health Record Data in
Clinical Investigations

Guidance for Industry

U.S, Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Rescarch (CDER)
Center for Biologics Evaluation and Research (CBER)
Center for Devices and Radlological Health (CDRH)

July 2018
Procedural




Common Challenges
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Data Security, . -
P Interoperability Scalability & Data Quality

Privacy & Ethics Sustainability
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Data Governance +

Patient Privacy Issues Conference

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 Safe Harbor
§ 164.514()(1) § 164.514(b)12)

Apply statistical or Removal of 18 types of
scentific princples identifiers
Very small risk that No actual knowledge
antidpated reapient residual inform ation can
could identify individual identify individual

\ J \ J

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



Scalable Systems
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Interoperable System Features
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Interoperability with multiple systems
* Legacy and homegrown systems
e 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



Data Quallty Conference
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Technology Solution Architecture
For Research Alliance

Sub-clouds can be set up between partner hospitals or
networks of hospitals so that they can query each other.

HOSPITAL NETWORK CLOUD@
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Benefits of Research Alliance
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* the network may access a larger pool of patients

e access to experts in a variety of fields and to facilities
offering other 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

e |T infrastructure solutions may also be shared



arch

Case Study: Type 1 Diabetes
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Protocol

Inclusion Criteria Female patients aged between 40 and 75

Exclusion Criteria Diagnosed with Type 1 Diabetes Mellitus

Documented unstable glycemic control within last
3 months

* Hospitalized within last 6 months
* Hepatitis B
* HepatitisC



Case Study: Type 1 Diabetes

Total Patients in the EHR Network (Turkey)

Total Patients Total Female Total Male Code Only

i

I
Il M!‘M’M"’!ﬂn-.

Female patients aged between 40 and 75

2.44M 5.51M

Total Patients Total Female Total Male Code Only

Use general ICD codes and check for insulin
prescription OR Use specific ICD codes only

and Diagnose test criteria

S OR Scenario 1: Use general ICD codes and check for insulin prescription
C E14 etes me

S OR Scenario 2: Use specific ICD codes only

25.7K 25.7K 0
Total Patients Total Female Total Male



Case Study: Type 1 Diabetes

Which strategy would you choose
to code the eligibility criteria?

Scenario 1: Scenario 2:

glucose level fructosamine level
> 200 mg/dL > 285 umol/L

Scenario 3:

HbA1lc level
>11%



Case Study: Type 1 Diabetes

Documented unstable glycemic control within last 3 months

Scenario 1:

glucose level
> 200 mg/dL

Scenario 1 glucose level = 200 mg/dL

Glucose 8 <>

Total Patients

Total Female

Total Male

Scenario 2:

fructosamine level
> 285 umol/L

Scenario 2: fructosamine level = 285 pmol/L

Total Patients

Total Female

Total Male

Scenario 3:

HbAlc level
>11%

Scenario 3: HbA1c level 211%

Total Patients

Total Female

PLC 8 <>
8<>

Total Male



Case Study: Type 1 Diabetes
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Documented unstable glycemic control within last 3 months

Scenario 4: Combine Scenarios 1,2 and 3

and Lab Value Test Criteria

S OR ) Scenario 1 glucose level = 200 mg/dL Total Patients Total Female Total Male

< S OR SUT: 901500 Glucose 8 <>

S OR Scenario 2: fructosamine level = 285 pmol/L

SUT: 901270 Fructosamine 8 <>

S OR Scenario 3: HbA1c level =11%



Case Study: Type 1 Diabetes

Hospitalized within last 6 months

and S — Sp—
| ) - }

I o ‘ Total Patients Total Female Total Male
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Case Study: Type 1 Diabetes
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Exclusion Criteria

Hepatitis B Hepatitis C

0 201 201 0

Total Patients Total Female Total Male Total Patients Total Female Total Male

pTad.
U
£\ J



Case Study: Type 1 Diabetes
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Optimal data driven planning and design / feasibility

10.2M

Total Patients

2.44M
Total Patients

25.7K

Total Patients

853
Total Patients

215

Total Patients

201

Total Patients

5.49M

Total Female

2.44M
Total Female

25.7K

Total Female

853
Total Female

215

Total Female

201

Total Female

4.67M
Total Male

0
Total Male

0
Total Male

0
Total Male

0
Total Male

0
Total Male

10.2M
Code Only

5.51TM
Code Only

Female, 40-75
Type 1 Diabetes Mellitus patients

Documented unstable glycemic
control within last 3 months

Hospitalized within
last 6 months

Exclusion criteria:
Hep=*2_2 +(C



Anonymized Identification

Technology

1. Patient records are anonymized and then synchronized to a separate
server inside hospital’s infrastructure.

Original hospital Anonymized patient
records

patient records
® o
=

[ | e
- W =
[Aa Loge] -
PATIENT "’,' ' ve " ' o

FINDER

How does it work?

2. Query is created in cloud based on protocol parameters.

Protocol 1




Anonymized Identification
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Technology

3. User sends query to all local sites which allow queries. Query runs on the
How does it anonymized patient data to evaluate number and location of eligible candidates.

Work? Original hOSpitaI Anonymized patient records
patient records g 0
- >
| e e |
Weoees J - W -
‘}'.‘.ﬁ'dg':{ ; /' [ - wr
N — - -
P -
- -
-
Protocol 1
4. Query returns a COUNT of patients matching
the protocol criteria at each site which has Two matches

allowed its database to be queried.



NEW Anonymized Identification (ANID) Technology
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5. Query is sent back to the individual hospital. Authorized hospital
staff at the hospital run the query again on their own local
anonymized database.

. . . . Anonymized patient records
Original hospital patient records

- " o i
2T mm o~
wr 2
\‘ -
How does it work? '\\ Protocol 1

|
PATIENT /
FINDER J

.’/

Two matching
patients are
IDENTIFIED.

6. Query results are matched locally by authorized hospital staff.




Benefits For The Industry
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Make the protocol more relevant and realistic.

Improve site strategy: fewer sites with more patients.

Reduce delays and save resources.

Speed up the whole process! é

| .\H" il

)

I | “




Clinical
Trial Process

Accelerate the clinical \

trials process at the key

steps of trial protocol
design, feasibility analysis,
and subject identification
& recruitment

* Competition starts at sites!

* We need Professional Sites with automated processes.
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Thank you!

Baris Erdogan, PhD
Baris.Erdogan@clinerion.com
Mobile: 490 532 671 22 10




