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IMI: Largest EU Public Private Partnership for

imy

Innovative Medicines Initiative

2 Billion €
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Health R&D

IMI2
1:1 funding, joint decision making
All EU funds go to SMEs, academia,
patient organisations A=
L Lk
Pharmaceutical industry matches €3.276 bn’
contribution in-kind ”
efpia
3.400 M€ in IMI-2 “tinds”" PRI “inkind
ments

IMI-2 not limited to pharmaceutical
industry (NGS, IT, medical devices,
diagnostics)
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IMI2 Scientific Program: Initial Five Big Themes

Towards early and effective patient access to
_ innovative prevention and treatment
Neuro-degeneration solutions (MAPPs):

*Target validation based on human biology

Prevention and treatment of *Stratified medicine, precision medicine

immune mediated disease sInnovation in clinical trials

*Data generation and interpretation (knowledge
Metabolic disorders management)

*Prevention, disease interception, patient
Infection control adherence (incl. societal acceptance of vaccines)

*Effect on medical practice and outcomes
Translational Safety (health/disease management)

*Regulatory framework (including
pharmacovigilance)
*Patient access
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Within IMI2, big data is a key topic as it holds significant
potential to improve outcomes and drive healthcare
efficiency
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HARMONY is currently the largest program
under the IMI "Big Data for Better Outcomes"

Qami umbrelia i
’ I
"Big data for better outcomes" ! |
" " | () NOVARTIS
Goal: Support the evolution towards outcomes-focused and sustainable healthcare systems, exploiting the opportunities offer |
by large data sets from variable sources // |
1
: d : Celgene
| ‘8, COORADINATION AND SUPPORT ACTION (CSA) (Consortium formed) . |
’ 1
EUROPEAN DISTRIBUTED DATA NETWORK | A | =
et | ;B
o o (3 ) | "¢ Bayer
/ 1
Design sets Increase access to high Use data to improve value of  Incr” . S
of standard outcomes quality outcomes data HC delivery o | janssen
and demonstrate value p’ :
1
1
————————. | M
‘ O ROADMAP: ALZHEIMER'S DISEASE (launched) N i
| @®  CARDIOVASCULAR (Consortium formed) | | AMGEN
~ 1
| i  PROSTATE CANCER (Call published) ‘ !
PLANNED « !
| M HEALTH OUTCOMES IN MULTIMORBID PATIENTS | PROJECTS «_ i
Foemnsesserssensensees bdnsensenaaEnaeRRERRn RS e s z |
e Future topic proposals, e.g. respiratory, oncology and ophthalmology N
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Hematological Malignancies are Leading Causes of Death

Other Causes
22.0%

Pneumonia and __
Influenza 2.9%

Accidents 5.4%

Chronic Lung __
Disease 2.3%

Cerebrovascular
Diseases 10.3%
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All Malignant
Cancers 19.2%
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Source: US Mortality Files, National Center for Health Statistics, Centers for Disease Control and Prevention
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Trends in SEER incidence rates and Life Lost

Person-Years of Life Lost Average Years of Life Lost
Due to Cancer Per Person Dying of Cancer
Ages Less Than 65 Ages 65 and Over All Races, Both Sexes, 2013 All Races, Both Sexes, 2013
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HARMONY aims to meet major unmet needs in HMs

ch‘%%o ) Increasing omics data available,
but limited application in clinical practice

Need for harmonization of outcome

measures and endpoint definitions for HMs
at European level

o
Need for speeding up drug
HARMONY ) development, access pathways and

"bench-to-bedside" process

Healthcare Alliance for Resourceful Medicines Offensive
against Neoplasms in HematologY
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HARMONY: public-private partnership

51 partners, including 44 public partners, from 11 different European countries
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The patient is at the center of HARMONY:

Collaboration of all stakeholders needed to meet patients' needs

~ Bioinformaticians
'\ Hematologists \ Data scientists
- ¥ &ICT

Pharma
Industry

"\ Economists Patients | Policy makers

R “.'IIVEONY HARMONY, Ministerio de Sanidad, Big Data, Madrid 21 Marzo 2017
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As of 2011, the global size of
data in healthcare was

By 2014, it's anticipated
there will be

It's estimated that

40 ZETTABYTES

L43T ] [OTN 2005 2.5 QUINTILLION BYTES sstimled Jo be o 420 MILLION
43 TRILLION GIGABYTES .
of cla:ta will be creaz;d by Q [ 23 TRILLION GIEABYTES | I he 150 EXABYTES WEARABLE, WIRELESS
2020, an increase of 300 @ of data are created each day [ 161 BILLIGN GIGABYTES | HEALTH MONITORS
times from 2005 2“20 ,
FOURV
n 5
: _ 5 s
- | are watched on
- G B“l"]N K YouTube each month
PEQPLE :
hf've cell |
8 phones
30 BILLION
PIECES OF CONTENT
are shared on Facebeok
— every month
U Hav ot 400 MILLION TWEETS

100 TERABYTES

[ 100,000 GIGABYTES 1
of data stored

are sent per day by about 200
million monthly active users

WORLD POPULATION: 7 BILLION

Velocity,

The New York Stock Exchange Modern cars have close to Depending on tf

Poor data quality costs the US

captures 100 SENSORS economy around

itor ¢2 1 TRINTION A YEAR
1TB OF TRADE i g:er"lgmt:gps'ggj; HoniEart Bt per e $3.1 TRILLION A YEAR
|NFORMAT"]N they use to make decisions

during each trading session t their prc

omer ne

Velocity

ANALYSIS OF
STREAMING DATA

Veracity

k. T UNCERTAINTY
- OF DATA
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By 2016, it is projected in one survey were unsure of

there will be how much of their data was
189 BlLL"]N inaccurate

NETWORK

CONNECTIONS

YYYyyYyrYyyYyyYyyYyyyvyy
arzsomir: QR RRRREREE

Sources: McKinsey Global Institute, Twitter, Cisco, Gartner, EMC, SAS, 1BM, MEPTEC, QAS
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What makes HARMONY a Big Data project?

Data Custodians

MM AML ALL CLL NHL MDS  Child

Volume: Big Data | KOLs o
EFPIA Companies J
‘ Working Cooperative Groups (WCG) ]

Data Quality Supervision
(WP leaders WP3, 2, 3, 5)

. 1 1 1 2

Clinical

data 7000 | 7500 4000 5600 5500 6000 8000
Immunoflu )

Sy | e TR giige 2eie Sieiel) 5000

Cytogenetics L£OOO 4500 3750 4000 1000 4000 4000

“Omics” 2800 2800 1200 1700 1600 1500 3000
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What makes HARMONY a Big Data project?

S Data Custodians
o n
gfﬁ MM AML ALL CLL NHL MDS cChild
. L N
Volume: Big Data 25 || KOLs L
=]
0
? % ‘ EFPIA Companies J
= @
e ——, m'c . . ]
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= | ©
: i3 [ weoonors |
[ Clinical
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Immunoflu
orescence 4000 1500 3750 2000 3000 5000
\\d Cytogenetics 5£OOO 4500 3750 4000 1000 4000 4000
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What makes HARMONY a Big Data project?

Variety: Associated members
& variable budget

20 countries, 65+ members, 6.4 M€ budget
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What makes HARMONY a Big Data project?

. p —

@ i IME STREAM BIG DATA PROCE:®
® =

-_-_

Velocity: Streaming & High-Quality i/
of Data C
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What makes HARMONY a Big Data project?

edicated WP6 to HTA, EMA, pati

nment & optimisation

. itution olicy Health Stakeho

eedback Fo (PHSFF)

e Development of a Clinical Value Framewo

e Development of set of outcomes releva
decision-ma
> » Health literacy: comr ication strate r
transfer and adoption of project results

regulators, HTA, policy makers) EUPAT

é Veracity: Stakeholders (patients, > * Patients perspective incorporated - link
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What makes HARMONY a Big Data project?

Big Data: volume

Variety: Associated members
& variable budget

- [

Velocity: Streaming &
High-Quality of Data

Veracity: Stakeholders (patients,
regulators, HTA, policy makers)
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HARMONY: Value

facilitate drug development pipelines, accelerate the “bench-to-bedside
process in drug development by identifying appropriate targets/disease cohorts

provide the evidence base for large co-operative studies to identify the most
appropriate patient cohorts for future trial designs

create a holistic and timely approach for innovative clinical practice by involving
all stakeholders across the spectrum, from basic researchers to policy makers, in
each stage of the project

facilitate reimbursement decisions, by providing solid data and tools obtained
across EU member states

enable broader and improved collaboration between the diagnostic test
developers, who are focusing on efforts for targeting early drug development, and
the pharmaceutical companies
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HARMONY Kick Off, Salamanca, January 16 TH-17th 2017

150 Participants Participation of key stakeholders

18  Countries NICE zm== #®|8.

>45  Partners EumpeanF ?Lun:fj:t'r?r: ngmuAEa,NNEI

>40  Associated +leading European KOLs highly engaged, with
Members & defined projects & seeking collaboration with
Observers Pharma

Interviews with leadership

P —— "Combining data available from clinical trials as well as real world patients
= = "_,_...-gm - : > c allows us to do more advanced analyses on possible treatment options
= e i ; : == ﬁ%&;%ﬁmmmﬁ” ' that could be effective for individual patient or categories of patients”
="My - R == - Jesiis M. Hemandez Rivas (Project Coordinator)
== = "Big Data doesn't mean collecting only large quantities. The quality of the
= = data is much more important. Therefore HARMONY is open to associate
= | e partners that can provide high quality data”
PR Newswire EHA % LAVANGUARDIA

Guillermo Sanz (Project Co-Coordinator)
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HARMONY: 8 Work Packages across 7 diseases

WPa1: Project management (IECSCYL, NOVARTIS, CELGENE, HULAFE)

MM AML ALL CLL NHL MDS Child HM
Sonneveld Ossenkoppele Gokbuget Ghia Salles Fenaux Moorman
San Miguel Huntly Dombret Pospisilova Dreyling Kuendgen Reinhardt

Boccadoro Lo Coco Ribera Bosch Montoto Santini Locatelli

WP3: Data access (GMV, JANSSEN, BAYER)
WP4: Data platform (ELN, JANSSEN)

uoneibaqui

uoljulap sawWod1INQ TdM
syuaned ‘vN3 ‘'V1H :9dM

(VaIVL ¥3Avd ‘'W1NnN)

(N3ISSNVI 'INIODTID ‘LaNeyna)

WPs: Data analytics for therapies valuation (UNIBO, MENARINI, JANSSEN)

Specific questions by disease Involvement of KOL +
Working Groups OMICs + Clinical Data
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AML Proof-of-Principle Study

Obijectives:

1. Identification of additional gene-gene interactions and impact on outcome
& validation and further refinement of novel genomic classification

2.  Evaluate the impact of “intensive therapy” on “overlap cases”, i.e. aggressive
MDS cases (RAEB Il) that are treated like AML

3. Evaluate genomic information with regard on chemotherapy side effects,
infectious complications, etc.

4.  Determine impact on allogeneic transplantation
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AML "Knowledge Database"
WP2 - WP5 Interaction

Patient status 00 02 04 06 08 10
&
1.0
Protot ! Ee: non-remission deaths 70(2)%
. . . . . . 2 0.8+ non-relapse deaths :
= Individual risk prediction depending on .. oy
. . b+ relapse deaths 6 0%
different treatment options 5. e
E alive after relapse’ 65(1)%
0= alive in first remission 64(1)%
_~alive without remission
0.0 T T T T
0 2 4 6 8
Years after diagnosis
Standard chemotherapy and .
transplant after relapse Allograft in CR1
_ o_
49yr old - -
male - 2]
NK 2 o Z o
= o7 ‘s ©
NPM1, g° g .
DNMT3A, © < )
3 NED0.03 004 004 004 005 NRD 005 008 009 0.09 0.1
IDH1 N-RD 018 034 041 044 046 3-RD 01 o019 022 025 026
AARD22 021 0.2 018 017 AAR 007 006 006 005 004
= o
o TN R S S T S S I T T
Years from CR Years from CR

Gerstung/Papaemmanuil et al. Nat Genet 2017
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Projects in HARMONY

' ) Prognostic factors of treatment with hypomethylating agents (HMAs) in high-risk MDS

Create novel prognostic/predictive scheme for improved risk stratification aimed at
personalized medicine

Pedi What is the most efficient way to integrate risk factors to improve patient risk

atrics stratification?
@ P T-CellNHL

@ ) Curable Multiple Myeloma
efp I a HARMONY, Ministerio de Sanidad, Big Data, Madrid 21 Marzo 2017
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HARMONY Summary

i.  First IMI Project in Hematological Malignancies

ii. Volume: A comprehensive Project integrating omics data

lii. Variety: Associated members & Real-Life data

iv. Velocity: Streaming and high-quality data

v. Veracity: Stakeholders involvement: Payers, HTAs, Regulators and Patients
vi. Value: accelerate the “bench-to-bedside” process in drug development

vii. Open project: Pharmaceutical companies, Working Cooperative Groups and
Hospitals are welcome.
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