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Abstract:

Background: There is a growing number of cohorts and registries collecting phenotypic and genotypic
data from groups of multiple sclerosis patients. Improved awareness and better coordination of these

efforts is needed.

Objective: The purpose of this report is to provide a global landscape of the major longitudinal MS
patient data collection efforts and share recommendations for increasing their impact.

Methods: A workshop that included over 50 MS research and clinical experts from both academia and
industry was convened to evaluate how current and future MS cohorts could be better used to provide

answers to urgent questions about progressive MS.

Results: The landscape analysis revealed a significant number of largely uncoordinated parallel studies.
Strategic oversight and direction is needed to streamline and leverage existing and future efforts. A num-
ber of recommendations for enhancing these efforts were developed.

Conclusions: Better coordination, increased leverage of evolving technology, cohort designs that focus
on the most important unanswered questions, improved access, and more sustained funding will be

needed to close the gaps in our understanding of progressive MS and accelerate the development of

effective therapies.
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Introduction

Although clinical trials are the gold standard for
obtaining rigorous clinical data, their focus on indi-
vidual agents and their relatively short duration limit
their value for answering critical questions related to
the evolution of multiple sclerosis (MS), particularly
as it transitions into the progressive phase. For most
individuals with MS, the progressive course can take
more than 10years to develop and then evolves over
many decades, thus much longer follow-up is needed.
Registries and cohorts that follow patients over a long
time in a real-world environment have the potential to
identify factors contributing to disability progression,
individuals who are likely to benefit from early treat-
ment, and the most effective treatment approach.
Furthermore, if detailed physician- and patient-
reported data are accompanied by both magnetic reso-
nance imaging (MRI) of the central nervous system

(CNS) and biological samples, significant insight into
the pathophysiology of progressive MS could be
achieved, which would likely accelerate development
of disease-modifying treatments.

Substantial investments are being made in a growing
number of efforts collecting detailed phenotypic and
genotypic data from groups of MS patients. Improved
awareness of existing and planned cohorts and regis-
tries is needed to better coordinate these efforts
and maximize the impact of the limited resources
available to support them. Greater coordination will
reduce duplication, enhance scientific credibility, and
sharpen the focus on the most critical unanswered
questions in MS. The purpose of this report is to
provide a landscape of the current and planned longi-
tudinal MS patient data collection efforts and propose
recommendations for increasing their impact.
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Landscape

MS cohort and registry studies have provided funda-
mental information about MS prevalence and inci-
dence, rates of disability progression, and life
expectancy. More contemporary studies of correla-
tions between outcome and demographic/clinical
data,! the presence or absence of associations between
exposure and MS risk,>* disease-modifying therapy
use and disability progression,® and a proposed algo-
rithm defining secondary progressive MS® have added
to our understanding of the natural history of MS.

A growing number of data collection efforts are
underway (Table 1). These efforts differ in their gen-
esis, recruitment criteria, types and frequencies of
data collected (clinical, patient-reported outcomes,
biospecimens, imaging), catchment area, and duration
of follow-up, among others.

The Swedish MS Registry (EIMS) is an example of a
clinical data set that has contributed to our under-
standing of the impact of disease-modifying therapy.
The effort has enrolled approximately 80% of patients
with MS in Sweden. Due to the use of a national per-
sonal ID in Sweden, data can be linked with other
Swedish databases to investigate associations between
MS and factors such as employment-related factors,
co-morbidities, and other epidemiological factors.
Similarly, the Danish Multiple Sclerosis Registry
(DMSR) has enrolled nearly all patients with MS in
Denmark and has advanced the understanding of MS
epidemiology.

MSBase is a physician-driven observational registry
that is based in Australia and has recruited more than
42,000 participants from 38 countries. Although this
collection does not include biospecimens or imaging
data, its large size and broad catchment area position
it to address critical questions concerning the impact
of disease-modifying treatment on the natural history
of MS.

Other cohorts have been prospectively designed pri-
marily for research purposes. The Expression,
Proteomics, Imaging and Clinical (EPIC) study,
which is based at the University of California, San
Francisco, is an observational cohort of over 500 peo-
ple with MS who have been carefully studied since
2004. The Comprehensive Longitudinal Investigation
of Multiple Sclerosis (CLIMB) is a large-scale, long-
term study of about 1500 MS patients based at
Harvard’s Brigham and Women’s Hospital. Recently,
these two groups have combined efforts to form the
Serially Unified Multi-center Multiple Sclerosis
Investigation (SUMMIT) with the purpose of

building an open platform to elucidate risk factors
that affect disease progression. The New York State
MS Consortium is another research effort that collects
numerous types of data including patient-reported
outcomes, quality of life measures, co-morbidities,
insurance information, and disease-modifying ther-
apy use, among others.

The North American Research Committee on MS
(NARCOMS) and iConquerMS are voluntary patient-
driven registries that collect data from MS patients
about treatments, quality of life, and other factors
related to living with MS.

Strengths and limitations of existing cohorts
Existing cohorts have amassed large collections of
data, and several have also established accompanying
biospecimen repositories. Several cohorts are working
toward standardization of data and the methods for
biospecimen, imaging, and data collection.” Others are
working toward creating standardized imaging proto-
cols. Some registries are able to link to other databases
(i.e. payor databases), which should enhance their
ability to advance knowledge of the natural history of
MS and address critical questions related to response
to therapy and disability progression.

Many (but not all) efforts have been designed without
a specific hypothesis and participant selection crite-
ria. This “convenience cohort” approach allows the
flexibility to ask different questions, but is limited by
the unknown generalizability of the observations and
conclusions. In addition, harmonizing data from dif-
ferent cohorts is often difficult due to the use of differ-
ent data elements as well as incompatible platforms
and standards (often developed “in house”). Changes
in technology can also make comparisons challeng-
ing. Many cohorts are not readily accessible to other
qualified investigators. Inconsistencies can result
from different and evolving criteria used for diagnos-
ing and defining MS subtypes, time to an event such
as progressive disease, follow-up times, terminology,
data collection methods, and physician perceptions
and opinions. Unlike clinical trials, randomization is
not possible, which introduces a risk for biases and
confounders that can make interpretation of the results
challenging. Cohorts that rely on patient-reported out-
comes may also contain recall and referral bias.

Recommendations

In February 2016, the US National Institute of
Neurological Disorders and Stroke (NINDS) and the
National Multiple Sclerosis Society convened a
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workshop that included over 50 thought leaders from
around the world to evaluate how current and future MS
cohorts might be better leveraged to answer urgent
questions about progressive MS. The attendees included
experts with academic, industry, and funders perspec-
tives that developed the following recommendations.

Recommendation 1: create a federated network of
cohorts

The landscape analysis revealed a significant number
of largely uncoordinated parallel efforts. The partici-
pants recommended that strategic oversight and direc-
tion would greatly streamline and leverage existing
and future efforts. This could be accomplished by cre-
ating a federated network of cohorts and engaging in
regular activities that could be coordinated by the
NINDS, industry, and advocacy organizations like the
National MS Society. The first steps by this network
should be to prioritize research questions and develop
a data sharing model.

Recommendation 2: standardize data collection

and management

Standardizing the collection and management of large
data sets would greatly enhance the ability to share
data and perform meta-analyses with aggregated data.
The NINDS has developed common data elements for
MS (https://www.commondataelements.ninds.nih.
gov/MS.aspx#tab=Data_Standards) and recommends
that MS cohorts incorporate this standard. The data
standards established by the Clinical Data Inter-
change Standards Consortium (CDISC) for MS
(http://www.cdisc.org/standards/therapeutic-areas/
multiple-sclerosis) would also increase the likelihood
that data sets could be confederated and used to
answer clinically relevant questions in progressive
MS. Additional standardization will likely be needed.

Recommendation 3: identify and prioritize

research questions

Many cohorts were not designed to answer specific
research questions; nonetheless, they should be mined
to determine whether they can reveal significant
insights into the natural history or pathogenesis
of progressive MS or generate new hypotheses.
Prioritizing research questions and focusing resources
on high-priority research would likely accelerate pro-
gress and better leverage limited resources. Meeting
participants identified several high-priority research
topics including: (1) developing ways to measure pro-
gression, (2) developing proof-of-concept outcome

measures, and (3) identifying prognostic factors. The
participants recommended that meetings with a
broader representation of stakeholders including
patients be held to establish a consensus on the most
critical research questions.

Recommendation 4: encourage collection of
physician- and patient-reported outcomes

Patient- and physician-reported data should be inte-
grated to provide a more complete picture of living
with MS. Patient-reported outcomes are likely to bet-
ter capture patient experiences with MS including
psychosocial experiences, bladder/bowel/vision prob-
lems, employment, cognitive disability, quality of
life, fatigue, and pain. Information from private prac-
tice is currently not being captured, but could also
provide valuable additional data.

Recommendation 5: encourage technological
innovation

Researchers should continue to utilize new technolo-
gies such as electronic health records and data col-
lection methods. The utility of these approaches will
be greatly enhanced by the creation of a minimum
set of clinical and imaging standards to be used in all
MS interactions. Likewise, investigators should
incorporate guidelines for biospecimen collection,’
and centralization of these repositories should be
encouraged.

Recommendation 6: develop a universal informed
consent process

Patient privacy and associated laws, including Health
Insurance Portability and Accountability Act (HIPAA)
in the United States, vary across countries, and con-
sent forms should be developed to allow sharing of
data with other countries. Restrictive consent forms
can hamper research, but overly broad consent may
make obtaining approval from local institutional
review boards difficult.

Recommendation 7: provide sustainable funding
Cohorts are largely funded by grants with terms lim-
ited to 2—5years. The most important unanswered
questions in progressive MS will require following
cohorts of patients for 10years or longer, and thus,
more sustained funding will be required. Better coor-
dination and less duplication of data collection efforts
should optimize the use of limited resources and
allow for more sustained investments.
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Conclusion

Despite significant investments in MS cohort stud-
ies, major gaps in our understanding of the natural
history of MS progression remain. Better coordina-
tion, increased leveraging of evolving technology, a
focus on the most important unanswered questions,
improved access, and more sustained funding are
key requirements for closing the gaps in our under-
standing of progressive MS. This knowledge will
likely accelerate the development of effective thera-
pies for progressive MS.
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