All information regarding future IHI Call topics is indicative and subject to change.
Final information about future IHI Calls will be communicated after approval by the IHI
Governing Board

Topic 2 : Novel endpoints for osteoarthritis (OA) by applying
big data analytics

Expected outcomes

The action under this topic must contribute to all the outcomes listed below, by integrati
sets (clinical registries, prospective observational trials and real-world evidence data, mple from
medical claims and biobanks as well as genotypic and epigenetic information), al ections
from historical and ongoing clinical trials (provided by industry partners).

e Algorithms and models, including Artificial Intelligence (Al)-based m

benefit from specific, targeted treatment approaches. The i
based on:

a. the patient-specific burden of osteoarthritis with

lised pain in joint disease and the

correlation of symptoms to joint tissue patholo
c. the identification of key risk factors fi iR disease that can be linked to structural
i ptom—structure discordance in OA;

ion and quantification of structural progression to

progr
a more advanced stage;
e. the measures from existi

assessments of
measure functio
f. evaluating t i
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t (HTA) bodies, healthcare providers, patients, scientists and industry, shaping new
es to the development of efficient treatments in OA and respective regulatory frameworks.

e A decision tool is developed — based on the predictive models — that supports shared decision-
making for patients, their caregivers and healthcare providers according to the predicted disease
progression, the most likely associated OA disease drivers and the current disease burden.

e A robust, trustworthy, and interpretable Al framework is established, that enables the development
of guidelines or determines any boundaries for predictive modelling at various stages of value
generation e.g. biological discovery, patient subgrouping, and clinical trials enrichment. Measures
to mitigate the risk of bias and discrimination are implemented including, but not limited, to:



e careful consideration of data sets to ensure diversity and inclusion (or account for the lack
thereof);

e the running of bias-unaware Al models and provision of fairness metrics;

e applying Al models within frameworks mitigating bias and promoting fairness during the pre-
processing, in-processing and post-processing phases.

e Data platform(s) are designed and implemented to allow a workable and efficient collaboration
across the participating organisations in their respective geographies, respecting each data
contributor’s access, privacy and consent approaches, which can be facilitated by federated data
sharing. This outcome may serve as a blueprint for other data collaborations under umbrella of
the EU’s newly implemented Al act and data policies® 2.

driven action need to be comfortable with the principle that ownership of ifi i s / project
results which would be considered direct improvements to a beneficia sset, will need
to be transferred back to the beneficiary who contributed the backgr
for, and conditions relating to such transfers should be specified i j sortium agreement.

Scope

hand to health care utilisation and health care
economic impact on the individual due to mi

rly, females, patients with lower levels of
rtain icities, the associated economic risk hits already
vulnerable populations. OA has long been restimated in its impact; the disease negatively affects
social functioning and ranks 7th ith disability in people over 70 years. With its impact
on activities of daily living, OA is jsk factor for loss of independence. Additionally, OA is
associated with increase lity.

Despite major resea rts andiincreasing insights into the mechanism, epidemiology, risk factors
and natural history of evelopment efforts over the years have failed to provide a disease-
jdemiology as well as clinical and biological insights strongly suggest the

als affected at the prime of their lives. First studies towards the clustering of patient
development of predictive models have been published suggesting the feasibility of these
approaches. Bringing all those insights together requires the collaboration of experts from various fields
and can only be achieved in the concerted action of a public-private partnership, including existing
initiatives.

! Proposal for a Regulation of the European Parliament and of the Council laying down harmonised rules on artificial
intelligence (Artificial Intelligence Act) and amending certain Union legislative acts (2021/0106(COD), 26 Jan. 2024, pdf
(europa.eu), last accessed 04.04.2024

2 Proposal for a regulation - The European Health Data Space Proposal for a regulation - The European Health Data Space -
European Commission (europa.eu), last accessed 04.04.2024



https://data.consilium.europa.eu/doc/document/ST-5662-2024-INIT/en/pdf
https://data.consilium.europa.eu/doc/document/ST-5662-2024-INIT/en/pdf
https://health.ec.europa.eu/publications/proposal-regulation-european-health-data-space_en
https://health.ec.europa.eu/publications/proposal-regulation-european-health-data-space_en

The overall aim of this topic is to build a public-private partnership that is able to integrate and leverage
the plethora of existing and currently collected data on OA, as well as the increasing insights and
expertise gathered over decades of research. Further, the goal is to use a data driven approach to
significantly progress the field by leveraging the novel opportunities that have emerged thanks to
increased computing power and innovative methodologies in big data analysis, in order to:

1) integrate different perspectives to improve the understanding of osteoarthritis as a complex
disease;

2) foster progress towards regulatory validation of patient-relevant endpoints to measure and
predict OA disease progression as well as alternative endpoints to measure response to
treatment;

3) allow predictive modelling while actively seeking feedback to incorporate t
patients, care givers, primary care physicians and regulators.

p ption of

isolated

patient risk profiles, patho-mechanistic
metabolomic/transcriptomic phenomena based on big h insights will allow for the creation of
integrated risk profiles combining clinical and mul es (e.g. clinical characteristics,
transcriptomics, proteomics, genetic markers, and in- imodal imaging data).

ng genotypic/epigenetic/

outside the project) provided by the pre-identified industry consortium
S prospective observational data, registry data and cohort data including
ble biomarker, and data from wearables among others;

ing for example new or contributed Al (foundation) models and modelling workflows.
This infrastructure will deploy existing or newly developed approaches or implementations to host
and analyse disparate data assets ranging from public, commercial, and not-for-profit observational
and trial clinical data to -omics, images, or data from wearables. In their proposal applicants should
address key challenges around federated data collection, data privacy, data transfer, data storage,
data processing, curation, and harmonisation of data, etc. to achieve a comprehensive
understanding of OA by upscaled, big data analytics from:

1) genetic analyses (GWAS);

2) Al-driven big data analyses for identification of clinical patterns in phenotypes and
endotypes;



3) algorithm-based imaging analyses of whole joints and peri-articular tissues;
4) the evaluation of performance assessments using novel technologies and devices.

generate and provide a validation strategy for a risk model of disease progression by evaluating
whether and to which extent risk factors and predictive models identified in the literature and the
above-mentioned data sets are reliably predictive for the progression of structural joint changes as
evidenced by imaging, pain and functional decline documented by patients and ultimately leading to
joint replacement surgery. The combination of surrogate markers such as imaging [1] with medical
history and medication, as well as with predictive markers (plasma-based multi-omics, polygenic risk
scores) [2][3], patient reported outcome data and data from wearables or performance tests [4], will

prediction algorithms in osteoporosis;

work towards a broad consensus between all stakeholders especially linking
and healthcare providers’ perspectives to regulatory and health techno

use data analysis and modelling to provide eviden
of existing innovative tools (such as functional

cientific validity and feasibility as a
s regulatory validation and implementation.

, such as the use of data from wearable devices,

innovative imaging, and surro joint replacement surgery;

model short- and long-t
mortality. These new
efficacy assessments
the onset of dise
health care [

public health impact from OA including morbidity and
hould support benefit/risk assessment as well as quality and
interventions in patients diagnosed with OA to prevent or delay
, but also avoid overtreatment and thereby optimise the use of

pol based on predictive models that can support shared decision-making

and symptoms of OA in an individual patient, integrating also patient reported
perience measure (PROMs and PREMSs) data as well as patient preferences. The
f patients at risk or affected by the disease must be considered when discussing patient-
rele outcomes to enable the focused development of treatments and healthcare solutions
specific to the needs of individual patients;

leverage real-world evidence (RWE) data to address the diversity of patients including sex and
gender, ethnicity, and race disparities to develop patient engagement strategies. This should enable
engagement with specific groups for the design of OA outcome trials and better promotion of OA
management.



The action should contribute to addressing the research needs outlined in the Regulatory Science
Research Needs initiative®, launched by the European Medicines Agency (EMA), assessing the utility
of real-world healthcare data to improve the quality of randomised controlled trial simulations and patient
and public involvement and engagement.

Therefore, applicants are expected to consider the potential regulatory impact of the results and — as
relevant — develop a regulatory strategy and interaction plan for generating appropriate evidence as
well as engaging with regulators in a timely manner (e.g. national competent authorities, EMA
Innovation Task Force, qualification advice).

Consideration should be specifically given to patient and public involvement and engagement in the
implementation of all of the above activities. The applicants are expected to leverage learnings,
for example, previous experiences that have demonstrated the importance of arent and
accessible structures to receive input from patients, caregivers and health car
stakeholders and integrate expertise from various fields relevant in this context [5].
active engagement of all groups is indispensable to meet patients’ and provider
synergies between practitioners and scientists, especially to ensure t
outputs.

leverage
sustainaBility of potential

Applicants should provide in their proposal evidence that they
ethical) needed for accessing the data necessary to implement the act

in pla permissions (legal,

Note that the implementation of prospective clinical studi€s is not supported by this topic.
Expected impacts

The project should contribute to all of the folléwing

e the federated integration of big dat
similar methodological approaches will
allow for more efficient and s
to placebo;

dispa data sources including the use of digital twin and
the foundation for advanced clinical trial designs that
ell as the reduction of patients’ burden and exposure

o the development of icti Is for disease progression and joint replacement, which are

crucial to efficien ent strategies, support assessments of quality in health care and
equitably pla ealth care resources. In addition, such predictive models can
revolutionijg | designs, shortening the trial duration and patient burden as well as

of different patient groups and targeting of treatments to patients’ needs and
s, which enables the development of successful therapies, informs development
strategies, improves patient and caregiver engagement and optimises trial designs. This
stratification also supports data-based shared decision making for health care solutions in clinical
practice;

o availability of tools that enable specific functional measurements and reflect the real-life treatment
benefit for patients. These tools have been positively evaluated for practicality and scientific validity
and could be used for systematic assessments complementing clinical and patient reported
information. All of the above will allow for better trial designs that can demonstrate the treatment

3 https://www.ema.europa.eu/en/documents/other/requlatory-science-research-needs _en.pdf, last accessed March 19" 2024



https://www.ema.europa.eu/en/documents/other/regulatory-science-research-needs_en.pdf

benefits of medicines and health care solutions in early development programmes with limited
numbers of patients.

Why the expected outcomes can only be achieved by an IHI JU action

Millions of patients suffer from osteoarthritis but only a limited number of symptomatic treatment options
are available. Efforts to develop insights into disease drivers and to develop disease-modifying
treatments that address pain, function and joint survival have been fragmented and futile for decades.
In addition, small sample sizes in early trials, the lack of stratification, the limited sensitivity of traditional
biomarkers and outcome measures such as conventional x-rays, the vulnerability to confounders

have also contributed to this failure. After countless failed trials in the industrial and
and in view of increasing patient numbers and the devastating impact from O
assemble an interdisciplinary team of clinical and scientific experts, health tech

¥The action generated by this topic can
int development and the implementation of

iding future trials. This not only leverages short-
oals but also opens the opportunity to reach a broad

ic Biosciences
o vartis (Lead)

e Novo Nordisk

e Rottapharm Biotech
e Sanofi

e Siemens Healthineers

In addition, the following contributing partners will participate in the IHI JU action:

e Capgemini



e IBM
e Nordic Biosciences Clinical Development (NBCD)

e Pacira

In the spirit of partnership, and to reflect how IHI JU two-stage call topics are built upon identified
scientific priorities agreed together with a number of proposing industry beneficiaries (i.e. beneficiaries
who are constituent or affiliated entities of a private member of IHI JU), it is envisaged that IHI JU
proposals and actions may allocate a leading role within the consortium to an industry beneficiary.
Within an applicant consortium discussing the full proposal to be submitted for stage 2, it is expected

encouraged to discuss the weighting of responsibilities and priorities regarding su
Until the role is formalised by execution of the Grant Agreement, one of the
beneficiaries shall, as project leader, facilitate an efficient drafting and neg
and required agreements.

Indicative budget

e The maximum financial contribution from IHI is up to EUR 14 00000.

e The indicative in-kind contribution from industry pagfers is EUR 11 416 000.

e The indicative in-kind contribution from IHI JU g paitners is EUR 9 260 000.

Due to the global nature of the participating in
anticipated that some elements of the contribttions
activities (IKOP) from those countries th
Europe programme.

contributing partners, it is
in-kind contributions to operational
re nelther part'of the EU nor associated to the Horizon

The indicative in-kind contributio
additional activities (IKAA).

industry partners may include in-kind contributions to

Indicative duration offihe acti

The indicative d e n is 60 months.

This duratign only. At the second stage, the consortium selected at the first stage and the
predefined gsortium may jointly agree on a different duration when submitting the full

of the pre-identified industry consortium and contributing partners

The pre-identified industry consortium and contributing partner(s) expect to contribute to the IHI JU
project by providing the following expertise and assets:

e Data: data from clinical trials (such as patient profiles, soluble or imaging biomarkers, genetics at
baseline and follow up information especially from placebo arms or observational cohorts), biobank
data, real world data, biomarker data

o Expertise: medical expertise, bioinformatics, data science, public health, patient input, clinical and
regulatory expertise, data & Al experts, technology architects, data privacy experts



e Technology: high performance computing in cloud infrastructure, data lake house infrastructure,
GenAl platforms and algorithms, data governance tools, tools to curate enrich and augment the
data for Al models readiness

Applicant consortium

The first stage applicant consortium is expected, in the short proposal, to address the scope and deliver
on the expected outcomes of the topic, taking into account the expected contribution from the pre-
identified industry consortium and contributing partner(s).

This requires mobilising the following expertise:

o OA disease-specific expertise including all of the following domains: clinical and
expertise, imaging (software) analyses of whole joints and peri-articular tissues, @valuati
performance assessments using novel technologies, evaluation of patient r, outcome'and
experience measures, outcome quality;

e Al-driven big data analyses, data science, bioanalytics, bio-statisticsifiSk llin
development;

e epidemiology, genetic analyses (GWAS), (epi)genetics;

e demonstrated experience in generating and analysing from new digital tools that enable
specific functional measurements and reflect the re tment benefit for patients including

institutions such as nursing homes or assi ilities as well as networks with primary care
physicians and physiotherapists are s in this context to meet the needs and
preferences of these primary targe, port the development of sustainable, patient-
centred and —accepted solutions;

e experience with regulatory asp cially with respect to endpoint validation, and previous
experience with interacti ith ators;

e data privacy and ethi

¢ health economics 0 esearch, evidence-based medicine, quality, and efficiency in

Furtherm e a t consortium is expected to provide the below resources:

ata from registries, cohorts and any other relevant data collection is critical for the
ction generated by this topic and has to be clearly documented in the proposal.

Moreo licants are expected to give regard to previous activities / consortia on national/EU level
such as the Digital Health Catalyst*, a co-creation from two IMI projects (MobiliseD® and IDEA-FAST?®),
aiming to maximise insights from real-world digital measurements and remote monitoring options - or
the BigData@Heart 7 [6] initiative (IMI2 call 7) - that similarly to this topic aims at leveraging big data to

4 Digital Health Catalyst, last accessed March 19" 2024
5 Home - Mobilise-D, last accessed March 19" 2024
6 IDEA-FAST, last accessed March 19" 2024

7 BigData@Heart > Home (bigdata-heart.eu) , last accessed March 19" 2024



https://digitalhealthcatalyst.org/
https://mobilise-d.eu/
https://idea-fast.eu/
https://www.bigdata-heart.eu/

gain insights into phenotypes and pathologic mechanisms or EUROPAIN® among others (please see
some additional examples listed below, this is however not an exhaustive list).

At the second stage, the consortium selected at the first stage and the predefined industry consortium
and contributing partner(s) will form the full consortium. The full consortium will develop the full proposal
in partnership, including the overall structure of the work plan and the work packages, based upon the
short proposal selected at the first stage.

Dissemination and exploitation obligations

The specific obligations described in the conditions of the calls and call management ruleggunder
‘Specific conditions on availability, accessibility and affordability’ do not apply.

Additional information (examples only)

Links to project-related EU programmes:

https://www.imi.europa.eu/projects-results/project-factsheets/approa

https://www.approachproject.eu

https://www.ihi.europa.eu/news-events/newsroom/computational-mode -shows-promise-
predicting-mortality-risk-after-knee

https://www.ehden.eu

https://www.ihi.europa.eu/projects-results/project-fac

https://health.ec.europa.eu/ehealth-digital-heal

ase:

di/foarywhite _paper oa_serious _diseasel121416 1.pdf
QOKr9VelxSnjf1/d6Jx20YBUF _Unmet%20needs%

https://oarsi.org/sites/oarsi/files/librar

https://cdn.vev.design/private/BC
20in%20Europe EIU%20Briefing
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Glossary
Acronym Meaning
Al Artificial Intelligence
EMA European Medicines Agency
GWAS Genome-Wide Association Studies
HTA Health Technology Assessment
IKOP In-Kind Contributions to Operational Activitie
IHI JU Innovative Health Initiative Joint Undertaking
IMI Innovative Medicines Initiative
OA Osteoarthritis
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