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Background: One of the major objectives of the Multiple Sclerosis Data Alliance (MSDA) is to
enable better discovery of multiple sclerosis (MS) real-world data (RWD).

Methods: We implemented the MSDA Catalogue, which is available worldwide. The current
version of the MSDA Catalogue collects descriptive information on governance, purpose, inclusion
criteria, procedures for data quality control, and how and which data are collected, including the
use of e-health technologies and data on collection of COVID-19 variables. The current cataloguing

procedure is performed in several manual steps, securing an effective catalogue.

Results: Herein we summarize the status of the MSDA Catalogue as of January 6, 2021. To date, 38
data sources across five continents are included in the MSDA Catalogue. These data sources differ in
purpose, maturity, and variables collected, but this landscaping effort shows that there is substantial
alignment on some domains. The MSDA Catalogue shows that personal data and basic disease data
are the most collected categories of variables, whereas data on fatigue measurements and cognition
scales are the least collected in MS registries/cohorts.

Conclusions: The Web-based MSDA Catalogue provides strategic overview and allows authorized
end users to browse metadata profiles of data cohorts and data sources. There are many existing
and arising RWD sources in MS. Detailed cataloguing of MS RWD is a first and useful step toward
reducing the time needed to discover MS RWD sets and promoting collaboration. Int J MS Care.
2021523:261-268.

eal-world data (RWD), defined as data derived
R from a variety of origins related to outcomes
in a heterogeneous patient population in a
real-world setting, such as patient surveys, observational
cohort studies, or registries, are increasingly used to

address clinical questions related to multiple sclerosis
(MS)." Because of the increasing awareness regarding

Note: Supplementary material for this article is available at ijmsc.org.
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the importance of using RWD, the number of MS
RWD collection efforts is growing. Considerable RWD
and biosamples are collected by registries or initiatives.
The many existing and emerging MS RWD initiatives
are distinct regarding inclusion criteria of people with
MS, variables collected, frequency of data collection,
organizational aspects, and documentation processes,
among others.”* However, the specific and valuable
information describing, among others, the background,
purpose, inclusion criteria, and variables collected in
these existing RWD sources is usually not publicly
available. Metadata contain information about the data
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and data services, such as content, quality, condition,
and other characteristics of a data set. Developing a
detailed metadata catalogue containing these descrip-
tive data of existing and emerging MS RWD initiatives
is, therefore, a useful first step to improve the find-
ability and accessibility of RWD to improve awareness
of existing and planned cohorts. In general, creating
metadata catalogues contributes to open communica-
tion regarding data sources within scientific communi-
ties and thereby facilitates collaborative research and
improves use of already existing RWD sources.'*
Several RWD cataloguing efforts are listed in Table
S1, which is published in the online version of this
article at ijmsc.org. In 2010, the European Register
for Multiple Sclerosis (EUReMS)>® project, initiated
and led by the European Multiple Sclerosis Platform
(EMSP), was launched. It aimed to establish a net-
work to compare longitudinally collected MS data in
Europe. As part of the EUReMS project, the European
Mapping Survey was performed in 2012.° To update
and increase the knowledge of the MS registry data,
the survey was rerun in 2017.* These mapping surveys
provided an overview of data that are currently collected
by participating MS registries, their governance, opera-
tional methods, and other factors. In 2018, a landscape
analysis was published” revealing a significant number
of largely uncoordinated parallel studies. This landscape
analysis provides a useful high-level overview of 25
RWD sets across the globe and compares them based on
some key features, including first participant enrollment

date and geographic catchment of data.> More recently,
the Secondary Progressive MS Research Collaboration
Network, consisting of eight MS registries including
more than 61,109 people with MS,” undertook a cata-
loguing effort to enable analysis of core variables collected
in patients with secondary progressive MS in a real-world
setting.® Outside Europe, the Multiple Sclerosis Metadata
Collective IMSMDC), a collaborative effort of North
American observational MS studies, was initiated by the
US National Multiple Sclerosis Society (http://www.
nationalmssociety.org) and the Consortium of Multiple
Sclerosis Centers (CMSC; http://www.mscare.org). The
MSMDOC is using the Maelstrom Research catalogu-
ing toolkit,” which already showcased their relevance in
providing a valuable roadmap for conducting high-qual-
ity harmonization projects in the field of MS but also
in other national and international initiatives. Indeed, a
meta-analytic approach using the Maelstrom Research
guidelines recently investigated employment status in
people with MS across three MS registries."”

There are many other inspiring efforts outside the
scope of MS showcasing the relevance of catalogu-
ing (Table S1). The European Medical Information
Framework (EMIF) was an Innovative Medicines
Initiative (IMI) project that ran for 5.5 years (2013-
2018) and successfully improved access to human
health data via, among others, the provision of tools
such as the EMIF Catalogue for consistent leverag-
ing of available population-based and cohort-derived
data sources to support novel research.' Another more
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recent and still ongoing IMI project (2019-2024) is
ConcePTION." This project is focused on data collec-
tion from pregnant and breastfeeding women who are
otherwise mostly excluded from research studies because
of safety concerns. The European Network of Centres
for Pharmacoepidemiology and Pharmacovigilance
(ENCePP) Resource Database,'® launched in 2008,
aims to facilitate researcher access to electronic data-
bases in Europe by inviting data custodians to provide
descriptions of their core data.'* As part of the Open
Government Initiative, the US Federal Government
published important data sets to the public using an
online portal, HealthData.gov, to increase collaboration,
transparency, consumer participation, and research.'®

The Multiple Sclerosis Data Alliance (MSDA)' is a
global multistakeholder collaboration working to accel-
erate insights for innovative care and treatment for peo-
ple with MS. The MSDA aims to raise awareness of MS
RWD, build a multistakeholder MS data community,
promote trustworthiness about the use of RWD, and
tackle technical challenges related to RWD. The MSDA
Catalogue provides descriptive metadata and, if reported
by the custodians, number of patients, visits, and collect-
ed data of contributing MS data sources. The Catalogue
enables dynamic landscaping of the existing data within
different registries and initiatives spread throughout the
world, thereby allowing researchers to determine which
data sources offer relevant or high-impact variables in a
specific context. Because MS is a quite rare, very heter-
ogenous, and, in many ways, poorly understood disease
that should be treated in a multidisciplinary manner
and for which multiple disease-modifying treatments are
available, it is important to answer certain research ques-
tions by using RWD. To generate trustworthy results,
a data set of sufficient size and data quality is required,
implying that collaboration between different MS RWD
sources is often of essence."” The MSDA Catalogue,
which is available worldwide, aims to reduce the time
needed for researchers to discover MS RWD sets and,
therefore, to facilitate collaborative research.

Methods

With the MSDA Catalogue, we worked on top of the
efforts performed in two other large initiatives: the EMIF
and the updated European mapping exercise.* The EMIF
Catalogue' is built around disease communities. The MSDA
used to be one of these disease communities within the
EMIF platform, but recently the MSDA Catalogue got its
own personal platform (https://msda.emif-catalogue.eu/),
which can be browsed for relevant MS data sets by interested
parties after creating an account. The questionnaire of the
European mapping survey was digitized to serve as a basis for
the MSDA Catalogue, collecting for each data source its orga-
nizational information, background/purpose of the registry,
inclusion criteria of patients and centers, information regard-
ing documentation processes, data collected, quality control
mechanisms, governance, and status of the registry (October
2020). In November 2020, the questionnaire was extended
with high-level questions regarding e-health technologies and

The MSDA Catalogue

COVID-19. More detailed information about the domains of
the questionnaire can be found in Table S2. The platform is
easily adaptable, which means that the list of questions can be
updated as needed.

Registry recruitment for the MSDA Catalogue started
in June 2019 and has been ongoing. Besides custodians of
national registries, researchers who have established unique
MS research cohorts were approached to contribute to the
Catalogue. The list of candidate registries and data sources was
created through a combination of literature search, conference
attendance, through the MSDA network, or via their collabo-
rating partners. Since June 2019, 62 data custodians have been
contacted via e-mail or in person and asked to complete the
e-questionnaire. All data custodians in the MSDA community
can edit and update the metadata of their data sources when-
ever needed. We strive to update the metadata regularly, with
an update at least once a year. In addition, the e-questionnaire
is regularly evaluated and adapted based on feedback.

Results

Currently, 38 registries are enrolled in the MSDA
Catalogue (Table 1). These initiatives collect data from
people with MS across five continents and differ in their
origin, inclusion criteria, data collected (clinical out-
comes, patient-reported outcomes, biospecimens, imag-
ing), and duration of follow-up. There are 15 languages
used among the 38 registries, but English is the most
common, used in 21 of them. Because global initia-
tives, as well as separate entities that share their data with
these international registries, are part of the Catalogue,
there is a certain amount of overlap of people with MS.
However, we considered it useful to publish all these ini-
tiatives because of the differences between the data sets
and organizations.

The participating registries were initiated between
1956 and 2020, and sample sizes range from a few hun-
dred to several thousand (>75,000) people with MS.
Of the 38 registries, 18 (47%) are kept by academic/
research institutions, eight (21%) by health care orga-
nizations, six (16%) by patient organizations (although
patient organizations are involved in 21 registries
[55%]), and 11 (29%) by other institutions or organi-
zations, such as the government or private companies.
In 34 of the 38 registries (89%), health care services
are the sources of data collection, and more specifically,
general neurologists (n = 18; 47%), child neurologists/
pediatricians (n = 8; 21%), rehabilitation units (n = 8;
21%), and general care (n = 4; 11%). Public authorities/
administrative databases and MS societies/patient orga-
nizations are reported eight (21%) and six (16%) times,
respectively, as sources of data collection.

Participants were included for data collection if MS
was diagnosed based on the McDonald criteria in 30 of
the 38 registries (79%), of which 15 (39%) additionally
included people with MS according to the Poser criteria.
Twenty-two registries (58%) include participants with
possible MS/clinically isolated syndrome, and eight reg-
istries (21%) collect data on patients with self-reported
MS that is not clinically validated.
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Table 1. Registries that are currently part of the MSDA Catalogue

Current
approximate no.

Geographic Year database of registered
Name-sharing initiative (abbreviation) coverage Language initiated MS patients
Accelerated Cure Project Repository (ACP) United States English 2005 2500
Association of Multiple Sclerosis Societies of Croatia Croatia Croatian 2006 3130
(AMSSC)
Australian MS Longitudinal Study (AMSLS) Australia English 2002 3000
Belgian Treatments in MS (BELTRIMS) Belgium English 2012 2028
Centre d'Esclerosi Mdltiple de Catalunya (Cemcat) cohort Catalonia Spanish (working on 1995 3964

switching variables to
English)
Clinical Practice Research Datalink (CPRD) United Kingdom English 1987 16,000,0002
E*HealthLine.com Europe, United States,  English, other languages 2014 20,000
Asia
German Multiple Sclerosis and Pregnancy Registry Germany German 2006 2500
(DMSKW)
Health Outcomes and Lifestyle In a Sample of people with 66 countries English 2012 3039
Multiple sclerosis Study (HOLISM)
Hellenic Academy of Neuroimmunology (HELANI) — Greece Greek, English 2020 490
COVID-19 questionnaire for patients with multiple sclerosis
and their carers
icompanion Global English, French, German, 2020 3500
Dutch, Spanish, Italian
iConquerMS - The People-Powered Research Network United States English 2014 7000
Italian MS Register Italy Italian, English (in 2000 68,106
preparation)
Middle East North Africa Committee for Treatment and Middle East, North English 2016 10,000
Research in MS (MENACTRIMS) Africa
MS Data Connect (MSDC) Belgium Dutch, English 2017 900
MS Network - Egypt Registry Egypt English 2015 5245
MS Society of Serbia Serbia Serbian 1996 2725
MSBase Global English, German, Italian, 2004 75,600
Spanish, French

MSDS Study Group Germany German, English 1998 10,000
MSGene Poland Polish, English 2013 217
MS-Register der DMSG, Bundesverband e. V. (MS-Register Germany German 2014 (2001) 32,643 (since 2014)
by the German MS-Society)
MSRegistratie The Netherlands Dutch 2017 950
NeuroTransData Registry Database (NTD) Germany German 2008 25,001
Norwegian MS Registry & Biobank Norway Norwegian 1998 Unknown
Optimise MS Database United Kingdom English 2019 1800
Polish MS Registry (RejSM) Poland Polish 2011 10,500
RADAR-CNS Europe, United States English 2020 503
REDONE.br Brazil Portuguese, English 2018 1500
Registro Argentino de Esclerosis Mdiltiple (RelevarEM) Argentina Spanish 2016 3256
Registro Espafiol de Esclerosis Mdltiple Spain Spanish 2020 Ongoing
ReMu$ Czech Republic Czech 2013 16,988
SmartM$S Bulgaria Bulgarian 2016 2231
Survey on the impact of COVID-19 in patients with multiple Latin America Spanish 2020 774
sclerosis in Latin America
Swedish Neuro Registries - MS Sweden Swedish 1997 20,836
Swiss Multiple Sclerosis Cohort Study Switzerland English 2012 1460
Swiss Multiple Sclerosis Registry Switzerland German, French, Italian 2016 2400
The Danish Multiple Sclerosis Registry Denmark Danish, English 1956 29,000
United Kingdom MS Register United Kingdom English 2011 16,000

aTotal number of patients, not exclusively people with MS.
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In the MSDA Catalogue, data source representatives
indicate who performs the primary documentation to
include data in their database. Multiple answers are pos-
sible to select, and the observational analysis showed that
in 31 of the participating registries (82%), primary doc-
umentation is entered by a neurologist and in 18 (47%)
(additionally) by a medical assistant or nurse. Patients
perform the primary documentation in 16 of 38 regis-
tries (42%), whereas other physicians (eg, paramedical
staff) perform the documentation process in two regis-
tries (5%). Nine registries (24%) reported other sources
as being responsible for primary documentation, which
was further specified and included a PhD pharmacist, a
data manager, a study coordinator, a neurology resident,
and a research assistant.

In 12 of 38 registries (32%), data are collected on
paper forms, but only in one of these are paper forms
the only medium of data collection. Local data acquisi-
tion systems (manual merging of data sets from differ-
ent sources) were reported by ten registries (26%) and
remote data entry systems (eg, Web-based data cap-
ture, central storage of data sets from different sources)
were reported by 31 registries (82%) as their data
collection mode.

Data entry is triggered by fixed consultation dates,
mostly yearly or twice a year, in 17 registries (45%)
and by patients visiting a data-supplying center in ten
(26%). Events within the context of MS disease trigger
data entry in 14 registries (37%), of which six (16%)
reported events within the context of health care as trig-
gering factors as well.

In 33 registries (87%), different data sets of one
patient, acquired in one or multiple centers at different
time points, can be linked together, supporting longitu-
dinal surveillance of the patients.

“Data that are collected” is one of the sections in the
questionnaire that feeds the MSDA Catalogue. Within
this part, data custodians can declare which data they
collect in their registry, without sharing patient-level
data. The “data that are collected” section is subdivided
into 17 categories: personal data, basic disease data,
relapses, disability, cognition scales, treatments (relapse
treatment, disease-modifying therapies [DMTs], symp-
tomatic treatments), magnetic resonance imaging, para-
clinical measures, patient-derived measures, depression,
fatigue, comorbidities, socioeconomic data, societal
services, health care utilization, e-health technologies,
and COVID-19 and MS. For each category, numer-
ous variables (or tests generating variables) are listed for
which the data custodians can indicate whether these
variables are collected in their initiative. It is also possible
for registries to add additional categories and variables in
“other categories.”

Detailed information regarding the data collected can

be found in Table S3. The categories with the highest

The MSDA Catalogue

coverage regarding data collection are personal data
(containing date of birth and sex) (99%), basic disease
data (eg, time of disease onset, time of diagnosis, disease
course) (83%), and relapses (eg, date of relapse, cortico-
steroid treatment of relapse, relapse symptoms) (71%).

In terms of variables within the categories, all 38
registries collect date or year of birth, whereas sex and
time of disease onset are collected by 37 registries (97%).
Time of diagnosis and current DMTs are collected by
36 registries (95%), and disease course is collected by 34
(89%). Expanded Disability Status Scale (EDSS) score
and start date of current therapy are each collected by 33
registries (87%) and past DMTs by 32 registries (84%).

Fatigue (eg, the Krupp Fatigue Severity Scale,
Modified Fatigue Impact Scale, and Fatigue Impact
Scale) (12%), cognition scales (eg, the Symbol Digit
Modalities Test, Paced Auditory Serial Addition Test,
and Brief International Cognitive Assessment for MS)
(14%), and patient-derived measures (eg, the EQ-5D
and MS Impact Scale) (16%) are the categories least
covered by the registries and initiatives that have shared
their metadata with the MSDA Catalogue.

However, within each specific category there is often
great variability in coverage between certain variables
that belong to that category. For example, in the dis-
ability category, EDSS score is collected by 87% of
the registries (n = 33), whereas the Multiple Sclerosis
Functional Composite is collected by only 42% (n =
16). Likewise, in the treatment category, current DMT
is collected by 95% of the registries (n = 36), but treat-
ment satisfaction—patient-reported is collected by 21%
(n = 8). Therefore, the average coverage of the disabil-
ity and treatments categories is 53% and 62%, respec-
tively, despite the high coverage of EDSS score and
DMT variables.

Data regarding COVID-19 and MS are collected
by 26 of the registries (68%) in the MSDA Catalogue.
These 26 registries specified the source of COVID-19
in MS data collection, in which a distinction between
patient-reported (n = 8) and clinician-reported (n = 8) is
made. Ten registries collect both patient- and clinician-
reported COVID-19 in MS data. Furthermore, of the
26 initiatives collecting data on COVID-19 and MS, 15
registries indicated that they participated as a data part-
ner in the global data sharing initiative of the MSDA in
collaboration with the MS International Federation.!®

Currently, 11 of the registries (29%) collect data
using e-health technologies, which could be further
specified as social media, mobile apps, wearable devices,
and technical tools for neurorehabilitation. Of these 11
registries, eight and five indicated using mobile apps and
wearable devices, respectively. Social media (n = 2) and
technical tools for neurorehabilitation (n = 1) are cur-
rently less commonly used.
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Of the participating registries, nine (24%) perform
quality control manually, 11 (29%) automatically, 14
(37%) using both manual and automatic methods,
and two (5%) not at all. Two registries (5%) did not
specify whether they use manual or automatic quality
control mechanisms but indicated that quality control
was implemented.

Thirty-six participating registries (95%) report
approval by local authorities, further specified as data
protection authorities (n = 17; 45%), ethics committee
(n = 32; 84%), or other (n = 5; 13%). Two registries
(5%) report no approval by local authorities. Written
informed consent is obtained by 29 registries (76%),
whereas seven (18%) report other forms of informed
consent (eg, digital informed consent).

Discussion

Many other organizations or initiatives (Table S4) are
or have been focusing on developing guidelines or rec-
ommendations to optimize collaborative research using
different RWD sets. The MSDA Catalogue of existing
MS cohorts and registries was developed to speed up
the discovery of appropriate MS RWD sources. Sources
of MS RWD differ in size, purpose, maturity, and col-
lection of variables. This has already been shown in
previous landscaping exercises’* and is again confirmed
in this initiative. The differences among existing MS
RWD sources highlights the need to align data collec-
tion efforts as much and as early as possible. Bringing
together data from multiple sources for collaboration
is facilitated by agreeing on a core data set dictionary
(containing the variables that should minimally be col-
lected, their format, and data type) for either prospec-
tive data collection or retrospective data harmonization.
The importance of agreeing on a core data set has been
clearly illustrated previously. Indeed, in the COVID-
19 in MS global data sharing initiative,’’ a COVID-19
in MS core data set has been defined by a global task-
force. Subsequently, multiple MS registries and cohorts
implemented this core data set to start data collection on
COVID-19 in MS or used the core data set dictionary as
a target data set to transform their data to. Sharing the
collected data resulted in a data set of more than 10,000
records, which were used to generate reliable answers to
urgent questions during the COVID-19 pandemic.’?
Another example showcasing the relevance of agreeing
on a core data set is the protocol for postauthoriza-
tion safety studies developed within the framework of
the efforts performed by the Big MS Data Network.”
There are several existing common data models (CDMs)
that are not MS specific. A CDM defines unambigu-
ously the semantic and syntactic representation of data,
implying that a shared language for the data is provided.
Examples of existing CDMs include the Observation
Medical Outcome Partnership (OMOP) CDM,* the
National Patient-Centered Clinical Research Network

(PCORnet) CDM,** and the Sentinel CDM (SCDM).*
The OMOP CDM is also used within the European
Health Data & Evidence Network (EHDEN; heeps://
www.ehden.eu/), an IMI initiative that started in 2018
and will operate until 2024 and commits to developing a
federated network of data sources that use a standardized
CDM to improve research collaborations and health
decisions and care.

Cataloguing efforts can contribute to increasing the
understanding about the different data source struc-
tures and formats that are used. However, creating data
dictionaries and regularly sharing metadata is a time-
consuming task for data custodians, specifically when
registries are involved in several parallel cataloguing
efforts, requiring repeated manual entry of identical or
similar metadata. As described previously herein and
summarized in Table S1, there are already many emerg-
ing and existing cataloguing efforts. Alignment between
different cataloguing pipelines will allow data custo-
dians to interact with multiple initiatives if they want
to do so while reducing the need for repeated manual
entry. For example, the MSDA is currently looking into
how to connect the MSDA cataloguing pipeline to the
Maelstrom Research pipeline.

There are already so-called automated data screen-
ing tools available to speed up the process of generating
metadata about a data source, such as the data format
and type. For example, WhiteRabbit*® is a software tool
developed within the framework of the Observational
Health Data Sciences and Informatics (OHDSI) pro-
gram. The OHDSI program is a multistakeholder,
interdisciplinary partnership that seeks to uncover the
value of observational health data through large-scale
analytics. The main function of WhiteRabbit is to per-
form a scan of a data source, providing detailed infor-
mation about the tables, fields, and values that appear
in a field. Another potentially interesting tool/software
package with a similar output as WhiteRabbit is Pandas
Profiling.’” Pandas Profiling library can assist in explor-
ing, cleaning, and processing of data stored as a data

PRACTICE POINTS

e The Multiple Sclerosis Data Alliance (MSDA) is a
global multistakeholder collaboration that aims to
raise awareness about the importance of research
using MS real-world data (RWD) and seeks to enable
better discovery and access to MS RWD.

¢ The MSDA launched the MSDA Catalogue in 2019. It
allows end users with particular study requirements or
research questions to browse metadata profiles of MS
RWD cohorts.

¢ The authors invite all MS clinicians and researchers to
actively contribute to MS RWD collection efforts and to
share metadata on their data collections.
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frame. Using this library, profile reports can be created
in different formats, such as HTML or JSON. These
reports include descriptive statistics, quantile statistics,
the possible correlation between the objects in the data
frame, and some metadata information regarding values
stored in the data frame. Automatic tools and methods
such as WhiteRabbit and Pandas Profiling are particu-
larly useful to generate descriptive information regarding
patient-level data sources and to create data dictionaries,
which is crucial to start collaborative research.

The goal of the MSDA is, indeed, more sophisti-
cated than the Catalogue in its current format. We will
investigate further how we can evolve from a manually
operated catalogue to a (semi-)automated tool that can
be deployed to solve research questions faster and gener-
ate real-world evidence to advance care and treatment of
people with MS.

In conclusion, the Web-based MSDA Catalogue
provides strategic overview and allows authorized end
users to browse metadata profiles of data cohorts and
data sources. There are many existing and arising RWD
sources in MS. They differ in purpose, maturity, and the
variables they collect. The individuals who administer
most data registries are in favor of data sharing and are
willing to work diligently to achieve harmonized data
sets. However, data registries are long-term collabora-
tive scientific efforts developed according to their own
guidelines, laws, and governance of data access, which
affects open access and sharing of the collected data
directly. In addition, cataloguing and data harmoniza-
tion are time-consuming, labor-intensive, and, therefore,
expensive activities, whereas funding sources are often
scarce. However, this landscaping effort shows that there
is substantial alignment on some domains. Cataloguing
can be useful in discovering suitable RWD sources to
solve specific research questions and is a potential first
step toward speeding up collaborative research projects.
Indeed, deep knowledge and understanding about the
data source structure and format are needed to facilitate
and speed up harmonization efforts that could support
collaborative research initiatives. We invite all MS clini-
cians and researchers to actively contribute to MS RWD
collection efforts and to regularly share data dictionaries
and metadata on their data cohorts. O
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