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Lakemedelsutveckling
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Problems with clinical trials

= [Incomplete and delayed clinical trials are a sore spot of drug development

The percentage of studies
that complete enrolment
on time:

1 8% in Europe,

7°/O in the US!

90%

of today’s clinical
trials fail to
achieve the target
recruitment?

Almost

500/0 of all trial

delays caused by patient
recruitment problems?

1. State of the Clinical Trials Industry: A Sourcebook of Charts and Statistics, Center Watch, 2008.

2. Study Participant Recruitment and Retention in Clinical Trials: Emerging strategies in Europe, the US and Asia,

Business Insights, June 2007.

w w
1/3 of protocol Each day a drug is
amendments are delayed from market,

. 3
avoidable, at a cost sponsors lose up to

of $O.5m $8m

3. Beasley, “Recruiting” 2008
4, Tufts -http://clinicalperformancepartners.com/wp-content/uploads/2012/07/Fixing-
Feasibility-Final-Jan-2012.pdf



Detailed Feasibility — hospital perspective

If your hospital is
approached to take
part in a clinical trial...

An investigator
completes
guestionnaire or
meets team to assess
interest and potential
pool of eligible
patients

More robust patient
numbers, recruitment
plan and operational
capability then
assessed

1T

Consults
clinical
database

Reviews
spreadsheet
of patients

Consults research
coordinator to
look through
manual records of
last clinic

Calls to referral

o

=, &

centres/patient groups

to identify further
patients and agree

mechanism of referral

y

abpajmouy Juaied uo paseq ssjewnsy

Based on these
estimates, this trial has a

500/0 chance of

achieving achieving the
target recruitment rate

« Patient number
agreed
« Payment agreed

« Contract drawn
up



Identifying an eligible patient — an example

Hospital database - EHR

S
L

Written and filed

Multidisciplinary
team sees Patient record

patient &
classifies tumour

4

Clinician may note down
this patient as one that
could be suitable in
study they recall

Clinician may remember to
alert investigator or research
nurse about a potential patient
that was reviewed at this
clinic...

~
o

Clinical
researcher

CONSENT
FORM

PATIENT FILES

Manually identifies
patients against
inclusion/exclusion
criteria

T4

Investigator
validates
information
and consents
patient during
first visit



Betydelsen av extern halso data for
klinisk forskning



There Is growing recognition of the value of re-using

EHRs for Clinical Research

In 2010, OECD Health Ministers met in Paris to discuss how to
improve value in health care. In their final communiqué, they
underlined the importance of better health information systems
and called for more and effective use of health data that has
already been collected

‘ ‘ OECD, 2013

Health data constitutes a significant resource in most OECD
countries and it makes economic and ethical sense to use this
data as much as possible: to improve population health and to
improve the effectiveness, safety and patient-centeredness of
health care systems , ,

STRENGTHENING HEALTH
INFORMATION INFRASTRUCTURE
FOR HEALTH CARE QUALITY
GOVERNANCE

Good Practices, New Opportunities
and Data Privacy Protection Challenges

FRELIMINARY VERSION
2 APRIL 2005

PUTILISHEDE
I THE GHECD HEALTH POLICY STUINES svws i B 2101
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Improved access to health record data...

...will speed up protocol design, patient recruitment, data capture &
safety reporting

What is the impact of protocol criteria on the size of the

_ patient population for the trial? 01000
Gz 2 : : . S
- CI:D o Which countries and sites offer the best chance of =
>0 5 ) =
0 Q< success” S
00a 2
& Where are patient candidates and who is the treating o
. =

> o physician? 20
238 5
3; E c What patient data can be pre-populated into the clinical E

(a = o
EaS trial records? = I Patient
T S De-identified
=< , - data for Clinical health
@ What are the safety issues and have they been Research ~ records

reported? X




A streamlined process for protocol feasibility...

target

- o o o e o e e e . e

Clinician uses this

information to better Revenue

stream more
predictable

Clinician uses Payments
> information to and contracts
: based on
e 8 proactively approach o
[ oi - clinical trial sponsors realistic
iagnosis =
® Sponsor uses targets
Demographics 8 inclusion/exclusion Higher
_ CED" criteria to search rgbabilit of
~| Treatment regime 5 EHR4CR database and Eeaching y
e R RO [ iccntiy cigvic patint - S
a;ezrear::rr‘llca \ g pOPUIatlon
O
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Clinician interrogates EHR data (EHR4CR platform)
to accurately assess hospital patient population

design study protocols
for academic research

1. Drug Information Journal, Vol 45, 2011
2. Industry Standard Research, 2010
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Proactive partnership in conducting clinical research

= With research and healthcare
systems siting on the same
spine and conforming to the
same data exchange
standards, the re-use of EHR
information is possible on a
large and scalable way —
across:

= organisations
= regions and

= countries

Clinical Physician/
researcher Investigator

3y

De-identified Patient



EHRACR projektet



The EHR4CR project

= EHRA4CR - Electronic Health Records for Clinical Research

4+1 year project (2011-2016), 35 partners, budget >17M€

= QObjectives & Scope

Provide a scalable platform for trustworthy re-use of EHR data to
support innovation in clinical research and healthcare operations

Unlocking Real World Data for optimising clinical trials

= Status

Extended into 2016 for making the transition to a sustainable
platform

Initiating a EHR4CR Champion Programme, connecting hospitals to
an operational platform, building up experience with pharma

Established the European Institute for Innovation through Health
Data — an independent governance body

= European Platform for Patients’

= Custodix NV

» eClinical Forum Association
= Euwropean Institute for Health

= National Institute for Health '

= Public Senice — Hospitals of

EHR4CR Public Partners

= European Association of Health

Law, University of Edinburgh

» King's College London

= University College London
= University of Dundee,

= University of Edinburgh

= University of Glasgow

= University of Manchester
= Assero Limited

= Medical University of
Warsaw

» European Molecular Biology
Laboratory

» Friedrich-Alexander
University, Erlangen-
Nirberg

* Heinrich-Heine University,
Diisseldorf

= Telematics Platform Medical
Research MNetworks

= Woestfalische Wilhelms
University, Minster

+ XClinical GmbH

Oganisations. Science and
Industry

Records

& Medical Research +  University Hospital of

g Geneva
Paris

= University of Rennes 1 ?

Including 11 hospitals

= National and Kapodistrian
University of Athens

EFPIA partners:

ﬁﬂgﬁenm Total Budget: 16.9M €

Bayer End of Project: Q1, 2016

Eli Lilly

Roche i A Grant Agreement No. 115189

GlaxoSmithKline +  No of staff involved: 270

Janssen Publications: 51, Scientific meetings: 183

rI:lnerdl"t' Input from Efpia/no study protocols: +200
ovartis Input/presentation from FDA/EMA

Sanofi

b e M ™ | innovative
efpra  AMU/ds
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The EHR4CR objective

» Research and develop a trustworthy service platform able to unlock clinical information stored in
EHRSs for improving clinical research

= Clear focus on three (3) relevant use cases

L

DATA FETY REPORTING

CAPTURE AND
EXCHANGE

Enabling protocol testing with Speeding up recruitment by making Facilitating EHR data extraction for
real world data in potential trial EHR data searchable for applications used during trial

sites rather than with investigators and establishing a execution (e.g. prefilling of CRFs
guestimates. unified communication path and of SAE reports).

between sponsors and sites.
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The EHR4CR project output

Extended into 2015 (year 5 without public funding) for making the transition to a sustainable
platform

= New commercial stable platform in place (InSite) by Custodix

= Established a contractual framework for post project deployment among interested
Efpia/lndustry partners (i.e. Amgen, AZ, Bayer, GSK, Janssen, Roche, Sanofi, Boehringer-
Ingelheim and ICON

= Established the European Institute for Innovation through Health Data (i-HD) as an
independent governance body

= [nitiating a post-project early adopter program Champion Program by connecting new
hospitals to the InSite platform, building up experience with sponsoring Efpia companies

20



The InSite platform

& g An EHR4CR
'. IﬂSlte Sgrvice Platform CUST_OPy/




InSite — Technical Overview

Site dependent
process

Local InSite
applications  =———

T S S R R S R R S R S N

NO patient data
leaves the hospitals

e* InSite

® Central
Platform

-

Secure access
for researchers
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InSite — Technical Overview

= o T Formalised
ﬁ ) eligibility criteria
Audit log of - [fe %gIli] —
NePel E; InSite
queries locally

available BEL=WLEEL
» Counts of patients

* Recruitment progress

Trial candidates suggested
to investigators

e~ F & & ¥ 0 & ¥ ¥ 0 0 8 &0 0 ¥ ¥ ¥ 0§ ¥ |
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e* InSite

® Central
Platform
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InSite Central Platform — aggregated InSite Clinical Site — detailed data
Information for conducting research exploration for healthcare professionals
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Data of Interest

L ¥ An EHR4CR "
I. I nSIte Service Platform Feasibilrt

Feasibility study overview Non-insulin-depend

Hide terms without patient data

TERMINOLOGIES

(2 Diagnosis [ICD-10CM (Diagnosis codes)]
(2 Medication [ATC]

(3 Procedure [ICD-10PCS (Procedure codes)]
(O Demographics [SNOMED Clinical Terms]
(5 Laboratory [LOINC]

(3 Clinical finding [SNOMED Clinical Terms]

Data of Interest

= Demographics, diagnosis, procedures, medication,
laboratory

Local terminology/vocabulary is mapped to reference
terminologies
Clinical findings

= Fixed list of clinical concepts

= Base list originates from the EHR4CR project, will be further
curated

= “Catch-it-all” and Incremental Mapping approach
= Whatever is easily available

= Whatever was needed for a specific project
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InSite central platform screenshot

PFS Authoring criteria (queries)

. "
:. I n S |te g’e‘:iﬁ"ﬁs torm Feasibility Dashboard  Recruitment Dashboard © Custodix2015  Myteam  Demo User

. . . | Feasibility study overview & Oncology, Castleman's Disease  Full protocol  Version 1 Query Builder
Clinical concept quick ~ p
body

x Protocol Builder B remove criteria = save

SearCh all(2203)  Clinicalfindings (9) =~ Diagnosis (1252)  Procedure (942)

+ Add criterion

(123037004) Body structure

(248326005) Body measure ble and symptomatic MCD proven by biopsy and confirmed by central pathology review.
y u

is defined clinically by the presence of symptoms with NCI CTCAE grading == 1 that are attributable to the disease, and for which treatment is indicated. Subjects are required to have measurable disease,
(27113001) Body weight ted to cutaneous lesions. Laboratory abnormalities (eg, elevations in acute phase proteins [CRP, fibrinogen] and increased ESR) in the absence of clinical svmotoms do not aualifv as svmotomatic disease.
(301857004) Finding of body region

 bidena Designing feasibility queries (i.e. eligibility criteria )

(363808001) Body weight measure 3 Years old

(363810004) Body composition measure

(50373000) Body height measure ) 1. The following events:
(60621009) Body mass index n he following events last recording of Neutrophils # Bld Less than 110*3/mm™3
- S . or last recording of Platelet # Bld Less than 75 10"3/mm*3
E ngm;zztie::‘]:r::‘"u‘z::;;:::mem"m LI last recording of Neutrophils # Bld Less than 1 10°3/mm"3 or last record?ng of AST SerPl-cCnc More than 2.5 x ULN
g or last recording of ALT SerPl-cCnc More than 2.5 x ULN
E :1:2 E:z:i: Z::: :Z::j ;22:; process or | last recording of Platelet # Bld Less than 75 10"3/mm"3 or last recording of Creatinine [Mass/volume] in Serum or Plasma More than 3 mg/dL
3 100-199 Diseases of the circulatory system or | last recording of AST SerPl-cCnc More than 2.5 x ULN fappened at most + WEEIG beore now
[0 J00-)99 Diseases of the respiratory system 2. The following events:
[ K00-K95 Diseases of the digestive system or | last recording of ALT SerPl-cCnc More than 2.5 x ULN last finding of ECOG performance status - grade 3
H H [0 L00-L99 Diseases of the skin and subcutaneous tissue or last finding of ECOG performance status - grade &
Cllnlcal Concep tS tO 3 M00-M99 Diseases of the musculoskeletal system and connective M or | last recording of Creatinine [Mass/volume] in Serum or Plasma Less than 3 me/dL or last finding of ECOG performance status - grade 5
. . . tissue happened at most 5 Months before now
de.SIgn querles Wlth E x:m[;Z:::(STz:;j;::u:;:;:zzyj::;mm happened At Most 4 Wecks before now 3. last diagnosis of Human immunodeficiency virus [HIV] disease
|/ 2 POO-P96 Certain conditions originating in the perinatal period 4, last diagnosis of Malignant neoplasms of lip, oral cavity and pharynx
(ICD, LOINC; 3 Q00-Q99 Congenital malformations, deformations and chromosomal or last diagnosis of Malignant neoplasms of digestive organs
abnormalities ) B or last diagnosis of Malignant neoplasms of respiratory and intrathoracic organs
SNOMED, etC.) e :::1;:;: iz’:zf:a:;':,‘ifaz:jﬁzgnmmal(hm(al Ty or last diagnosis of Matignant neoplasms of bu.ne and articular cartilage
2 500-T88 Injury, poisoning and certain other consequences of ol d!agnos!s of Malignant melal:\oma e
external causes or last diagnosis of Merkel cell carcinoma
[ V00-Y99 External causes of morbidity or last diagnosis of Malignant neoplasms of mesothelial and soft tissue
(3 200-299 Factors influencing health status and contact with health or last diagnosis of Malignant neoplasms of breast
services + Add an inclusion criterio] or last diagnosis of Malignant neoplasms of female genital organs
D Medication [ATC] or last diagnosis of Malignant neoplasms of male genital organs
E ;;ﬂ;:‘;::h[:S[;[,:(O:E:S;:(j?:?i] T p——— Z: % d!agnos:s of Matfgnant neoplasms of urinary t‘ract
| last diagnosis of Malignant neoplasms of eye, brain and other parts of central nervous system
E :::::::J;?;ﬂwm e a 1. last diagnosis of Human immunodeficiency virus [HIV] disease or last diagnosis of Matignam neoplasms of.thyroig and other endocrine glands o
or last diagnosis of Malignant neoplasms of ill-defined, other secondary and unspecified sites
2 lacs dinanacic € Maliznane L £l ity aad ab or last diagnosis of Malignant neuroendocrine tumors
or last diagnosis of Secondary neuroendocrine tumors
or last diagnosis of Multiple myeloma and malignant plasma cell neoplasms
ar lact di ic nf lumnhaid laukamiz
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EHR4CR Champion Program



2016 — 2017 Champion Programme

@ AMGEN janssen J SANOFI»J
AstraZeneca? Champion Pharma |

“A multi-stakeholder collaboration
aiming to accelerate and ensure the
future of clinical research in Europe.”

The Champion Programme serves to:
= Further validate and improve technology

= Define (refine) the rules of engagement
for a sustainable ecosystem

= Start building a network of hospitals

= Engage with European Institute for
Innovation through Health Data which
aims to govern the EU data re-use
ecosystem

\_

Technology & know-how
S~ pontlnuou
' evolution

Boehringer
|||| Ingelheim

usrogy( ~

HRER
TTEGRATE
/

The European Institute For
Innovation Thr~ugh Health Data

N—

efpia

,//

.

Technology & Service
Partners

Such as for example:

INTERSYSTEMS @O

Champion Hospitals

Targeting hospitals in
Belgium, Germany,
Finland, France,

Italy, Netherlands,
Poland, Spain,
Switzerland, Sweden,
and US
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Benefits for Hospitals

Attract More Clinical
Research

Resulting in:
- Better patient care
« New revenue streams

Get Free Access to Software

« Participating sites get
access to software for local
use

« Champions will get premium
versions for free

Remain in Control

Be part of an EU community:

« Steer the future of EHR
data reuse

- Always determine how your
data is used

30



Value for pharma & research organisations

Clear value proposition for research organisations

Better trial design M Improve trial success rate
= Optimising clinical protocol design will reduce costly Alll = The number of trials failed due to failure to recruit will be
corrective measures such as protocol amendments, late reduced.

addition of new trial countries or sites.

. Reduce cost

C = Less manual work, less corrective measures, etc. lead automatically
to a decrease in total trial cost. Pharma will also avoid the expense
and time and effort of opening trial sites which will not yield enough

Quicker achieved recruitment targets

= Computer assisted patient identification tools result in
accelerated identification, fewer patients missed,...

patients.
Overall increased efficiency = Increase revenue
= Further automation and optimisation of the clinical trial m = The platform will reduce the elapsed clinical trial time, which in the
process by use of a central platform result in an overall end translates into a quicker time to market and thus additional
increased efficiency. revenue (increased time on market under patent protection).
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Novel Business Model

- InSite is a matchmaker between researchers and data
providers

« InSite does not interfere with agreements between
sponsors and sites participating in trials

CROs
Pharma \

Academic \
Sponsors T~

+«— 2¢|nSite —>
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Governing the EHR4CR Ecosystem

The needs...

Accredit staff Certify service
and organisations

providers Oversee and audit

and EHR systems

governance & securi

i’" RESEARCH ‘i I RESEARCH r

| SPONSOR | | I | ORGANISATIONS | -

| | : : ("DATA PROVIDER ) | nEn u HupiEn o=

| PLATFORM | e e | m | HN BN B N BN BN BN
EHRACR FPROVIDER | : T2 8 | | The European Institute For
TR | | P — 4 | Innovation Thr~ugh Health Data

RESEARCH ) B & m || (ORAAROVDER ) o | By Bt iTa B

I SPONSOW - | — I m I EEEE B N EENE N

| & | | acorecatons I I & & | | . - -

| I | O J |

%




i~HD has been formed because a complementary, neutral and
not-for-profit organisation is needed

= to play a central role in governing and expanding a trustworthy
health data driven ecosystem including EHRs and EHR4CR platform
services

» to promote the adoption of healthcare standards and of data EEN B _SEEEE =B

quality, to enable more effective, safer and better integrated The European Institute For
healthcare Innovation Thr~ugh Health Data

= to act as a connector between health care and clinical research EE EEEEE EE BN B
. ) : EEEE B B EEE B
standards, that are presently developed in silos and impair the N
interoperability and pooling of health data for research

= to promote to society the importance of using health data for
research, to improve efficiency through reduced duplications,
delays, costs enhance speed and efficiency in clinical studies
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Champion Programme
2016 — 2017

InSite Champion Hospitals

Hospitals actively
discussing with InSite
(>7 Countries)

Already agreed to
collaborate

Connected by end of
2016

Building a scalable pan-European network
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Slutsatser fran ett Svenskt perspektiv

EHR4CR InSite plattform och tjanster har validerats och tillmotesgar EU krav om
data sakerhet (Data Protection Directive 95/46/EC)

Champion Program och InSite visar pa potentialen hur nytta kan goras mojligt for
bade industri perspektiv, klinisk forskning och for sjukvard.

| det implementationsarbete som pagar nu har Sverige en mgjlighet att ta en
ledande position for att medverka till att starka klinisk forskning

Dar EHR4CR InSite medverkan for svenska sjukhus vara ett exempel for att
stodja visionen for att Sveriges e-halsoarbetet: Bast i varlden 2025
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The EHRACR project has InSite wins award in EU SME eHealth
been an important journey Competition 2016

which would have been
difficult without the IMI

private/public setting... k-
eu sme Competition R

...but NOW the exciting
. . - The InSite platform (www.insiteplatform.com) was voted 2nd in
tl me beg | n S ! the EU eHealth Competition 2016 in Amsterdam in the

Champions category.

- The eHealth Competition is an initiative that rewards the best
eHealth/mHealth solutions produced by SMESs

(http//iwww . ehealthcompetition.eu/).

- The competition has the endorsement of the European
Commission. In the 2016 edition year there were 112 entries, of
which 16 finalists competed in Amsterdam in front of an
international jury.

Thank you for your attention



