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Utility and Implementation of a Federated Research Infrastructure 
to Assess Lack of Disease Stability as a Real-World Surrogate of 
PIRA, by Combining MS Clinical Trial and Real-World Cohort Data 
(The INTONATE-MS Consortium)
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Consortium
• INTONATE-MS is a public–private research consortium between Universitätsklinikum Münster, Penn Medicine, 

Unity Health Toronto, Erasmus MC and Roche

Data Harmonisationa 
• Clinical and biosample data are harmonised locally at each site according to a common data standard and data 

model6 to enable federated analysis across all sites

Lack of Disease Stability 
•  Characterise the novel endpoint ‘lack of disease stability’, 

defined as deterioration of neurological function measured by 
clinical and paraclinical variables collected in PwMS on HET

•  Extract and describe named parameters’ proportional 
contribution to ‘lack of disease stability’ assessing disease 
activity and disability worsening

•  Deduce a meaningful, novel real-world definition of PIRA 
(rwPIRA) as a putative key component of the disease 
state ‘lack of disease stability’, which can be adapted to 
clinical practice

‘Real-world’ PIRA 
•  Assess the proportional contribution of clinical or paraclinical 

parameters to ‘lack of disease stability’ and map them to 
different existing PIRA definitions from the literature1–5, 7–10

•  Define how PIRA can be inferred from sparse clinical data 
available in a real-world setting and derive a robust 
definition of rwPIRA from these clinical cohorts

•  Focus on PwMS receiving HET ensuring that focal 
inflammation and relapse biology is mostly abrogated 
facilitating the identification of a potentially more meaningful 
“true” PIRA concept
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Model of federated architecture used, based on local nodes and a central aggregation server approach11

Federated Architecture 
•  Data are harmonised locally and transferred to local nodes
•  A secure local federated analysis is performed without the 

local data having to be shared between sites, i.e. no 
transfer of patient data taking place, in any form, between 
participating sites

•  Analyses are exchanged between sites coordinated by a central 
aggregation server (Apheris GmbH,12 Berlin, Germany)

•  Local analysis output is combined into a single aggregate 
result and received by the data scientist executing the query 
in the form of (anonymous) aggregate statistics

•  The federated approach provides scale-enabling 
assessment of the relevant number of patients required for 
the purpose of this study

Data Storage
• The harmonised dataset is stored locally, with the anonymised study data transferred to a local on-premise or 

private cloud isolated compute environment (owned and controlled locally) called a ‘node’

Cohort Selection
• An MS patient cohort was selected retrospectively at each site, with inclusion criteria being multiple sclerosis (MS) 

diagnosis and HET (ofatumumab, ocrelizumab, natalizumab and alemtuzumab) in any line between 2004 and 2022
• Institutional review board approval was received at each site for use of data in this network, with informed consent 

procedures followed according to local guidelines

Federated Architecture of the INTONATE-MS Consortium
• All participating sites and their connection to the federated network
• Each site provides SoC or RCT and biosample data to the network
•  Data are harmonised locally (ETL) into a CDM. The harmonised, anonymised dataset is transferred to the local node  

(cloud or on premise) and made available for the federated analysis
• The central aggregation server orchestrates the federated query and aggregation of the results
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ETL, extract, transform, load; RCT, randomised clinical trial; SoC, standard of care. 

METHODS
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RESULTS

aData harmonisation is supported by The Hyve, Utrecht, Netherlands.6

OBJECTIVE
Evaluate the novel concept of ‘lack of disease 
stability’, as assessed in routine clinical 
practice, and explore its utility as a surrogate 
of PIRA in PwMS on high-efficacy treatment 
(HET) by leveraging and assessing the utility 
of a federated data infrastructure across 
participating centres

To date, this study has shown that a federated 
network can be implemented between public 
and private research centres as an innovative 
approach to overcome research bottlenecks 
that impede data-driven science

A federated research approach through the 
INTONATE-MS consortium will generate a 
better knowledge of PIRA and will help to 
better understand rwPIRA and its applicability 
and relevance in a clinical setting

This consortium provides a unique opportunity 
to identify solutions around development and 
validation of novel real-world endpoints and 
explore its utility in clinical practice in a single 
research setting

The current study sets the stage for future 
research involving clinical, biological and 
imaging data that have the potential to 
innovate and accelerate research in the field 
of neuroscience

Among people with multiple sclerosis (PwMS), 
it is increasingly being recognised that 
progression occurs even during the earliest 
stages of the disease1–3

Data from clinical trials1,4 and observational 
studies2,5 have indicated progression 
independent of relapse activity (PIRA) to be 
a dominant driver of progression in PwMS in 
early stages of the disease2,3 

While PIRA can be extracted from clinical 
trial and registry data, it is unclear whether 
this measure can be readily utilised in routine 
clinical care

Research network bottlenecks, such 
as country-specific legalities of privacy 
and data protection, data ownership 
challenges, technical data sharing issues 
and administrative hurdles, limit scientific 
collaboration on data across borders and 
institutions, limiting scientific progress and 
innovation in the field of neuroscience

The INTONATE-MS collaborative federated 
research approach provides an opportunity to 
overcome these hurdles

CONCLUSIONS

BACKGROUND

Threshold to identify PIRA events in clinical
practice is high due to lack of or infrequent

assessments of disease worsening, including
EDSS, as compared with RCTs
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EDSS, Expanded Disability Status Scale; PIRA, progression independent of relapse activity; PPMS, primary progressive multiple sclerosis; RAW, relapse-associated worsening; RCT, randomised-controlled trial; RRMS, relapsing-remitting multiple sclerosis; 
SPMS, secondary progressive multiple sclerosis.


