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ABSTRACT

Introduction Multiple sclerosis (MS) is an inflammatory
and degenerative disease of the central nervous system
that mainly affects young adults. Uncertainty is a major
psychological burden of the disease from diagnosis to
prognosis, enhanced by the pressure to make early decisions
on a diverse set of immunotherapies. Watchful waiting for
1-2 years while adapting goals and lifestyle habits to life with
a chronic disease represents another reasonable option for
persons with MS (PwMS). A behaviour change programme
based on evidence-based patient information (EBPI) is not
available in standard care. This randomised controlled trial
(RCT) with an embedded process evaluation investigates the
efficacy and cost-effectiveness of a web-based behavioural
lifestyle programme to change lifestyle behaviour and reduce
inflammatory disease activity in PwMS.

Methods and analysis A web-based behavioural
intervention will be evaluated in an RCT aiming to recruit
328 persons with clinically isolated syndrome, suspected
MS or confirmed MS for less than 1year, who have not

yet started immunotherapy. Moreover, a mixed-methods
process evaluation and a health economic evaluation will be
carried out. Participants will be recruited in at least 16 MS
centres across Germany and randomised to an intervention
group with 12 months of access to EBPI about lifestyle
factors in MS, combined with a complex behaviour change
programme or to a control group (optimised standard care).
The combined primary endpoint is the incidence of new T2
lesions on MRI or confirmed relapses.

Ethics and dissemination The study has been approved by
the Ethics Committee of the Hamburg Chamber of Physicians
(PV6015). Trial results will be communicated at scientific
conferences and meetings and presented on relevant patient
websites and in patient education seminars.

Trial registration number ClinicalTrials.gov Registry
(NCT03968172); Pre-results.

INTRODUCTION
Multiple sclerosis (MS) is an inflammatory and
degenerative disease of the central nervous
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Strengths and limitations of this study

» Patients were actively involved in the development
process of the intervention group programme in or-
der to address the complex needs of persons with
newly diagnosed multiple sclerosis.

» This study provides an opportunity to test if lifestyle
interventions can influence surrogate measures of
disease activity in an immune-mediated disease.

» The intervention does not include personal consulta-
tion, which may limit the extent and sustainability of
changes in lifestyle habits.

» We aimed to design a patient-centred pragmatic tri-
al and thus selected patient-reported outcomes as
secondary endpoints; however, objective measures,
as for example, accelerometry, are not included.

system that affects about 240000 people in
Germany, typically first diagnosed during
early adulthood.! Over the past decade, new
diagnostic criteria®> enabled earlier diag-
nosis of the disease and MRI has become a
crucial diagnostic and prognostic instrument.
Moreover, MRI is used for the evaluation of
treatment success despite considerable limita-
tions.” However, there is still no highly specific
diagnostic marker and diagnosis may remain
unclear for years. In addition, reliable prog-
nosis remains difficult and it is hardly possible
to estimate the long-term expected disability,
especially when based on disease develop-
ment during the first 1-2 years after onset.
For this reason, diagnostic information about
MS is often experienced as traumatising and
can cause disappointment and distrust in the
medical system at an early stage.' Although
available immunotherapies reduce relapse
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rates, the long-term benefit on disability progression
remains unclear.” ® Nevertheless, early therapy directly
after MS diagnosis is recommended.” Adherence to
immunotherapy in the first 2years, however, may be as
low as 80%-50%.% These manifold uncertainties and the
resulting psychological stress may have a negative effect
on MS disease activity.” Surveys have shown that persons
with MS (PwMS) are a patient group that frequently uses
internet sources to gather information.'"” However, these
sources often provide contradictory and poorly curated
advice on lifestyle-related matters.'’ The existing care
structures cannot meet the complex information needs
of PWMS. Experimental research as well as several clinical
studies have suggested that improved lifestyle manage-
ment may have the potential to impact inflammatory
and neurodegenerative processes in MS.'? ¥ Rigorous
studies are largely missing and systematic, evidence-
based patient information (EBPI) about lifestyle factors
in MS combined with a behaviour change programme is
not available. Training and empowerment interventions
in MS have so far mainly been studied in face-to-face or
group programmes.'* There are only very few examples
for interventions that effectively change physical activity
behaviour in MS. Motl ¢ al'® have demonstrated in a pilot
study that an internet-based intervention may change
walking behaviour as assessed by self-report. However,
online interventions in MS have mainly been investigated
for the management of symptoms such as depression
and fatigue,'® "7 but not for change of overall lifestyle
behaviour.

POWER@MS] aims to encourage PwMS to find the
best way of dealing with the disease on the basis of EBPI
and a complex behaviour change intervention. The goal
of the web-based behavioural lifestyle programme evalu-
ated in this randomised controlled trial (RCT) is to opti-
mise coping strategies and lifestyle habits, such as stress
management, sleeping behaviour, physical activity and
dietary behaviour. This may lead to decreased disease
activity and lower distress to make an early treatment
decision regarding use of immunotherapies. Together
with the careful MRI monitoring of the disease dynamics
in the study, this procedure might enable a more targeted
immunotherapy initiation.

Objectives
This study investigates the hypothesis that EBPI about life-
style factors in MS combined with a complex behaviour
change programme (EBBC programme) can reduce
inflammatory disease activity in MS and change patient
behaviour.

Primary objective

To determine if the EBBC programme can reduce inflam-
matory disease activity in MS as measured clinically by
relapses or by new T2 lesions on MRI.

Secondary objectives
The secondary objectives are to determine if the EBBC
programme can:

Strengthen patient autonomy and empowerment.
Promote informed decisions on immunotherapy.
Improve quality of life.

Reduce anxiety and depression.

Increase physical activity and a healthy dietary
behaviour.

» Increase effectiveness of neurologist consultations.

» Fit with users and contextual factors.

» Save healthcare costs.

vVvyYyVvyy

METHODS AND ANALYSIS

Study design

Based on developmental work following the Medical
Research Council Framework for the development and
evaluation of complex interventions,18 a web-based
behavioural intervention programme on lifestyle adap-
tation in MS was developed (for details see the Inter-
ventions section). In addition, a web-based control
group programme was developed based on information
material available from the German Multiple Sclerosis
Society (DMSG). Details with regard to the development
and adaptation process will be reported in a separate
publication.

The intervention will be evaluated in a superiority,
rater-blinded, randomised controlled, parallel group
trial. This protocol is focusing purely on the RCT. Study
participants will be randomised to the intervention group
(IG) with access to the EBBC programme in addition to
standard of care or to the control group (CG) with opti-
mised standard care using an allocation ratio of 1:1. In
addition, a mixed-methods process evaluation (see online
supplemental appendix 1) and a health economic evalua-
tion will be carried out.

Study setting

Recruitment and neurological encounters will take place
in community clinics, private practices and academic
hospitals with a specialisation in MS across Germany.

Eligibility criteria

Persons aged between 18 and 65 years with clinically
isolated syndrome, suspected or confirmed MS for less
than 12 months, who signed informed consent, will be
included. Furthermore, they must have at least two
MS-typical lesions on T2-weighted images on MRI scans
and an MS typical cerebrospinal fluid finding with detec-
tion of oligoclonal bands. Internet access is mandatory for
participation. PWMS who are not able to provide informed
consent or have a substantial psychiatric disorder or a
substantial cognitive deficit based on clinical impression
will be excluded. PWMS who have been treated with glati-
ramer acetate, teriflunomide, dimethylfumarate or inter-
ferons within the last 6 months prior to study inclusion
or have received corticosteroid therapy within 4 weeks
prior to study inclusion will also be excluded. PWMS with
a planned treatment start within 3months after inclu-
sion or PwWMS who had received any other MS-specific
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immunotherapy at any time in the past will not be eligible.
Pregnancy and claustrophobia are also exclusion criteria.

Interventions

Eligible PwMS will be randomised to the IG programme
or the CG programme. Both programmes will be offered
online on the same platform with a similar design.

IG: EBBC programme

The IG programme is an MS-specific adaptation of the
earlier developed ‘Optimune’® tool by GAIA (https://
gaia-group.com/en/). Based on current research and
theory of the field,""®" it was developed for lifestyle
management in patients with cancer based on empow-
erment” and cognitive-behavioural therapy (CBT)
approaches, including acceptance/mindfulness-oriented
techniques.%_25 These techniques influence different
theoretical domains as outlined in the theoretical domains
framework® and thereby the participants' ability, moti-
vation and opportunity to change their physical activity,
stress management attitudes and dietary behaviour. For
example, CBT techniques, such as behavioural activa-
tion and identifying and refuting unhelpful automatic
thoughts and cognitive distortions, goal setting, goal
review, agreeing on behavioural contracts, setting graded
tasks, planning social support, action planning, weighing
of pros and cons, preparing for/dealing with setbacks,
self-motivational statements, constructing if-then plans,
and formulating implementation intentions and posi-
tive emotion induction are incorporated throughout.
Mental imagery exercises and mindfulness/acceptance
exercises are integrated both in text format and as audio
recording. Furthermore, EBPI, autonomy supportive
intervention concepts based on self-determination
theory,” the principles of responsiveness®” and individual
content-tailoring™* are crucial components of the inter-
vention format. The programme specifically attempts
to avoid fear appeals and simple information provision
(eg, ‘lecturing’). The programme does not provide drug-
specific information about available immunotherapies.
The programme aims to translate evidence in the MS
treatment and lifestyle management area in order to illus-
trate that decisions can be made. It follows the concept
that every PwWMS can develop an individual approach
towards the disease, which might be a targeted immuno-
therapy initiation in one case or the development of a
sophisticated food concept in the other.

The system is based on the Artificial Intelligence-based
software platform broca®, which is the basis for several
effective therapy support systems evaluated in earlier
RCTs (eg, '°%%%7%) An optional email and short message
service reminder system (eg, with lifestyle-related stimuli
or reminders regarding programme usage and newly
activated modules) aim to enhance involvement. Usage
of the IG programme will be monitored biweekly and
reacted on after 4weeks of non-usage to ensure patient
adherence.

The programme is designed as a highly individualised
system that provides PwMS with narrative and coordi-
nated information based on their existing health beliefs,
interests and so on. Each text passage ends with a set of
preprogrammed response options in multiple-choice
format reflecting possible reader’s feedback, such as Yes,
that makes sense’ or ‘I do not quite understand this yet’.
The participant is invited to tick the matching response
and will be guided to the next page referring to the
choice, for example, ‘T’'m glad that you can understand
it" or ‘No problem. Then let me explain it in a little more
detail’. These simulated dialogues lead to a highly individ-
ualised way through the intervention, while on the other
hand, the programme makes sure that every important
area is touched. More precisely, disease management and
lifestyle techniques as well as exercises will be taught in
sequentially activated interactive learning units (‘simu-
lated dialogues’) focusing on the following topics:

1. Diagnosis, prognosis and immunotherapy
decision-making.

2. Support in coping.

3. Techniques for coping with stress/depressive symp-
toms and developing positive emotions.

4. Optimisation of dietary behaviour.

5. Optimisation of physical activity behaviour.

6. Sleep hygiene and methods for dealing with insomnia.

The modules are not ordered by priority. Altogether,
the IG programme consists of 16 modules and will accom-
pany each participant over a period of 12 months with
initial two to three weekly modules, later only weekly
reminders and modules every 2 weeks, and four booster
sessions at the end.

CG: information from self-help societies

CG participants will receive access to an information plat-
form with optimised standard care consisting of informa-
tion compiled from DMSG information material to reflect
current practice. It will also accompany participants over
a period of 12 months and cover similar topics as in the
IG. A reminder function as well as usage monitoring and
adherence promotion will be applied as in the IG.

Patient and public involvement

PwMS were involved in the development phase of the
intervention and also participated in the feasibility and
pilot testing of the IG programme (see the Study design
section). They were given access to the programme
and invited to evaluate content, practicability, user-
friendliness and comprehensibility of the programme,
also considering the needs of newly diagnosed PwMS. The
programme was revised based on the acquired feedback
(eg, technical adjustments, inclusion of more break possi-
bilities and a progress bar in the modules). In addition,
suggestions for prospective adjustments, which were not
possible due to technical limitations, such as the embed-
ding of video material, were gathered. Details regarding
the feedback and resulting programme changes will be
communicated in a separate publication.
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Criteria for discontinuation and relevant concomitant care

In case of new events (relapse or T2 lesion), formally
the primary endpoint will be reached. However, study
participants will be asked to remain in the study. Immu-
notherapy may be started during the trial period. Immu-
notherapy type, use and adherence rates will be collected
during the clinical visits throughout the study.

Outcomes

Data will be collected over a period of 12 months, with a
flexible follow-up of up to 24 months in early recruited
PwMS. A list of outcomes, including measurement time
points, is provided in table 1.

Primary outcome

The primary endpoint is the time to a new relapse or, as a
surrogate for inflammatory disease activity, anew lesion on
T2-weighted images on MRI scans, whatever occurs first.
Occurrence of new T2 lesions will be assessed according
to an MRI protocol (Localizer, 3D fluid-attenuated inver-
sion recovery sagittal, eg, 3x3 mm, 3D image T1-weighted
native sagittal, 1-3mm, PD/T2-weighted axial 3mm,
protocol duration approximately 20min.). MRI scans
will be read centrally by an experienced rater, blinded to
subject identity and group assignment.

Relapses will be clinically evaluated by participating
neurologists. In case of a relapse, duration of complaints/
impairment, relapse symptoms (worsened or newly
occurred), degree of impairment due to the relapse and
the degree of certainty with regard to the classification of
the worsening as a relapse will be assessed.

Secondary outcomes

To assess risk knowledge, an abbreviated 10-item version
of the MS risk knowledge questionnaire (Risk Knowledge
in Relapsing Multiple Sclerosis V.2.0%%) will be used.

As a surrogate of decision quality, preferred and real-
ised role preference in decision discussions for or against
immunotherapy based on the Control Preference Scale™
will be assessed. Immunotherapy status will be assessed to
determine whether an immunotherapy was newly started,
aborted or changed.

The extent of patient activation (eg, expressed in the
confidence and knowledge to take action as well as actu-
ally taking health-related action), based on the Patient
Activation Measure™ and the coping capability, based on
two items (items 10 and 24) of the Coping Self-efficacy
Scale®® will be measured. In addition, patient expectan-
cies based on items 1-3 of the credibility/expectancy
questionnaire® will be assessed. Based on principles of the
Health Action Process Approach,38 readiness to change?’9
will be estimated in order to determine the interventions
impact on willingness to change lifestyle habits. More-
over, changes in perceived empowerment (based on 0
items 1, 3 and 4) will be measured.

Impairment in the Expanded Disability Status Scale
will be determined by the treating neurologist.

41

Table 1 Assessments and measurement time points

Instrument Measurement time points

t, t, vV, V, V, V, V) V' t
Month -1 0 1 3 6 12 18" 24* X
Eligibility screen X
Informed consent X
Demographic data X
MRI
Clinical visit

x
x

x
x

Relapse history

X X X X
X X X X
X X X X
X X X X
X X X X
X X X X

Immunotherapy
status

EDSS
RIKNO X

CPS X
Decision satisfaction X

x
x

>

Patient activation X X

X

Emotional coping X

x

Changes in
empowerment

Expectancy X
Readiness to change
HAQUAMS

EQ-5D-5L

HADS

GLTEQ

BSA

QHOD2

myfood24

Process evaluation X

Health economic
parameters

X X X X X X X X X X
x
X

X X
X X X X X X X X X X

X X
X X

t_,=before enrolment; t =before allocation; V,-V =post allocation
(V,=visit in month 1; V=visit in month 3; V,=visit in month 6;
V,=visit in month 12; V =visit in month 18; V =visit in month 24);
t =after reaching the primary endpoint.

*Only in early recruited PwWMS.

BSA, Bewegungs- und Sportaktivitdt Fragebogen (Physical
Activity, Exercise and Sport Questionnaire); CPS, Control
Preference Scale; EDSS, Expanded Disability Status Scale;
GLTEQ, Godin Leisure-Time Exercise Questionnaire; HADS,
Hospital Anxiety and Depression Scale; HAQUAMS, Hamburg
Quality of Life in Multiple Sclerosis Scale; PwWMS, persons with
multiple sclerosis; QHOD2, Questionnaire of Healthy Diet; RIKNO,
Risk Knowledge in Relapsing Multiple Sclerosis.

Ideally, the lifestyle intervention leads to more general
satisfaction with life but may also alleviate symptoms, such
as depression, anxiety and fatigue. Quality of life will be
measured with the Hamburg Quality of Life in MS Scale®
and the generic EQ-5D-5L."> The Hospital Anxiety and
Distress Scale* will be used as a measure for depression
and anxiety.
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Physical activity behaviour will be measured with the
Godin Leisure-Time Exercise Questionnaire®” and the
Physical Activity, Exercise and Sport Questionnaire
(Bewegungs- und Sportaktivitit Fragebogen).*’

The Questionnaire of Healthy Diet, an adapted version
of the Mediterranean Diet Screener as used in *' that was
developed by the German Institute of Human Nutrition
(DIfE), will be used to measure the frequency of intake
of characteristic food groups within the last 7days. To
provide nutrient intake data, the 24-hour dietary recall
myfood24*® will be used, in each case three times within
a time period of 1-3weeks (2weekdays, 1 weekend day).

Health economic outcomes

Health economic parameters will be assessed to deter-
mine the efficiency of the intervention by comparing
the cost and outcome of the IG with the CG. All direct
costs associated with the intervention as well as costs
resulting from the consumption of health-related goods
and services" and indirect costs due to productivity losses
will be considered from the perspective of the German
statutory health insurance and the society.

To determine efficiency of the intervention, a cost-
effectiveness analysis will be performed in terms of addi-
tional costs per additional relapse or T2 lesion (clinical
endpoint) averted and a cost-utility analysis, which aims
to calculate the additional costs required for an additional
improvement in quality-adjusted life years (QALYs).
Incremental cost-effectiveness ratio and incremental cost-
utility ratio will be calculated as the ratio of the differ-
ence in mean costs and difference in mean outcomes
between IG and CG. QALYs will be measured by a well-
established preference-based quality of life instrument
(EQ-5D-5L) and evaluated by a German tariff to generate
utilities.” A standardised instrument™ will be used to
record the healthcare consumption of study participants
focusing mainly on outpatient doctor visits, visits to other
health service providers, sick days, hospital stays and MS
immune medication. Productivity losses will be estimated
using the human capital approach.” The 95% CIs for
the outcome of the analyses will be determined non-
parametrically based on the distribution characteristics of
costs using bootstrap procedures.” Univariate and prob-
abilistic sensitivity analyses will be performed and cost-
effectiveness acceptance curves will be executed to take
uncertainty into account.”

Participant timeline
The time schedule is depicted in figure 1.

Sample size

Based on effect sizes resulting from an RCT for a stress
management intervention'” as well as data from cohorts
on lesion development after an initial clinical event
(54 personal communication Michael Scheel, Charité
Berlin), one event (relapse or at least one new T2 lesion)
is expected in every second PwMS within 12 months in the
CG. The 100 events result in a statistical power of 85% for

Clinically isolated syndrome, suspected
or confirmed MS < 12 months

Informed consent

Baseline documentation

! v

Randomisation

[+ ] 1 |

| A T T
I | I R =
N N | e S T
o] [ [ e
e
----- a| P Relapse |<,| Emravisi:: Relapse |
----- +| Extra visi: Dropout |..| Extra visi:: Dropout |
Figure 1 Participant timeline. *Visit 1 takes place in the

MS centre to discuss the findings of the first MRI and by
telephone through the study centre to clarify technical
questions. **Visit 5 and visit 6 only in early recruited patients
(flexible follow-up). MS, multiple sclerosis.

a two-way significance level test of 5% and an assumed HR
of 0.55, that is, a reduction of 45% by IG compared with
the CG. Thus, with a mean observation time of 12 months,
the 100 events required can be expected to be observed
in 262 PWwMS (131 per group). Assuming about 20% drop-
outs over 1 year, 328 PwMS will be randomised (164 per
group, 20% dropout=33=131 per group). A sample size
recalculation will be performed after 12 months to review
the assumptions on event rates and dropouts.” If neces-
sary, the number of cases will be increased to a maximum
of 450 PwMS.

Recruitment

Eligible MS centres will be recruited by the coordi-
nating centre in Hamburg (University Medical Center
Hamburg-Eppendorf, UKE). Recruitment and inclusion
of PWMS will take place in the participating MS centres
through neurologists. In addition, POWER@MS] will be
advertised on the website of the DMSG. Overall, a recruit-
ment period of 12 months is assumed with approximately
20 PwMS per centre, with one to two PwMS per month.
Reasons for rejection will be documented.

Allocation

Group assignment will be undertaken externally and in
a concealed manner through the electronic data capture
system secuTrial® provided by the German MS Registry to
prevent any manipulation of persons involved in the study.
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Eligible study participants will be randomised into the IG or
to the CG in blocks (1:1 allocation ratio) through a computer-
generated system in secuTrial®. After baseline documenta-
tion and subsequent randomisation, PwMS will be provided
with access (login) details to the IG or CG programme by an
unblinded member of the study team.

Blinding

The study will be conducted as an investigator-blinded trial
and participating MS centres will not be provided with any
information about group assignment of a given PwMS.
Blinding of the trial participants is pursued, but only possible
to a limited extent. Participants and neurologists might
realise their participation in the IG during encounters.

Data collection methods

Data will be obtained at different time points using paper-
based and web-based questionnaires (see table 1). In case of
missing data, participants will be contacted by a member of
the UKE. All study relevant data will be entered into secu-
Trial® and provided online. Results of MRI scans (image data)
will be saved on compact discs (CDs). In accordance with
current procedures implemented in medical practice, CDs
with MRI data will be sent to the study centre in sealed enve-
lopes via regular mail. This has been reviewed and accepted
by the reviewing ethics committees and is in compliance with
current data protection rules and regulations in Germany.
They will be quality-checked, pseudonymised and uploaded
in a protected reading centre database. Data obtained with
regard to nutrition behaviour will be collected via secured
online platforms of the Humanstudienzentrum of the
DIE and Dietary Assessment Limited (University of Leeds
spinout company), which act in accordance with European
Union General Data Protection Regulation (Datenschutz-
Grundverordnung). Data obtained through myfood24 will
be stored on a server in the Netherlands, with a backup in
the UK. After data collection, data will be transferred to secu-
Trial® and connected with the existing data sets. In addition,
usage of the web-based programmes will be monitored.

Data management

The IG and CG programme will be provided via a secure
online platform that meets all legal requirements (SSL
Encryption). All study data will be used and evaluated pseud-
onymously. However, all participating MS centres will have
a list with names and assigned pseudonyms. All electronic
and paper-based data material will be stored at the UKE for
a maximum period of 10 years and will be destroyed subse-
quently. Stored CDs containing MRI images will be destroyed
directly after analysis of the study data. In case of withdrawn
consent, pseudonymised data will be anonymised. A deletion
of already anonymised data is not possible.

Statistical methods

The effect on the primary endpoint will be estimated in a Cox
proportional hazards regression that, in addition to treat
ment, also includes study centre as a factor; it will be reported
as HR with 95% CI and p value testing the null hypothesis

HO:HR=1. Kaplan-Meier curves of the primary endpoint for
both groups will be used to illustrate the treatment effect.

Secondary endpoints will be analysed using mean compar-
isons between IG and CG with adjustment for the baseline
assessments and centre in analysis of covariance models. Least
squares group differences will be reported with 95% CIs and
p values testing the null hypothesis of no intervention effect.
The number of portions/day or week for different food
groups will be analysed, evaluated and compared with current
recommendations. Data obtained through the 24-hour recall
(myfood24) will be used to analyse intake of selected nutri-
ents of interest comparing mean changes in intake from
baseline with postintervention between IG and CG, adjusting
for baseline intake. MRI lesion counts will be analysed using
negative binomial regression models, adjusting for base-
line MRI and centre. Adverse events will be summarised as
frequencies and percentages by treatment group.

In addition, subgroup and moderator variable analysis is
planned to be performed (eg, early therapy vs no therapy
and women vs men).

Reasons for study withdrawal will be reported. In case of
missing data, all PwMS will be analysed in the group they
were randomised to (intention-to-treat analysis). Early
study discontinuations will be treated as independent right
censoring in the primary analysis. In case of substantial or
differential study discontinuations, the validity of the inde-
pendent censoring assumption will be explored in shared
random effects models of the primary endpoint and time
to study discontinuation. To handle missing data in base-
line variables or follow-up assessments, multiple imputation
models will be applied.

All details of the statistical analyses including defi-
nitions of analysis populations will be prespecified in a
statistical analysis plan.

Monitoring

As part of a risk-based quality management, external inde-
pendent data monitoring including onsite visits at the UKE
and remote data checks in secuTrial® will be performed by
the contract research organisation CTC North GmbH &
Co.KG.

Safety and adverse events

As no significant harms (side effects, risks or complications)
are to be expected, no stopping guidelines are planned. The
performance of six MRIs over 2years is close to clinical stan-
dard and can be regarded as harmless. Contrast media will
not be used in order to minimise the risk of possible contrast
media deposition in the basal ganglia, although no infor-
mation on depositions is available for the contrast media
currently used.”® No auditing trials are planned or expected.

ETHICS AND DISSEMINATION

The study has been approved by the Ethics Committee of

the Hamburg Chamber of Physicians (PV6015) and the

ethics committees of participating study centres.
Informed consent (see online supplemental appendix

2) will be obtained by the participating MS centres and a
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copy will be sent to the study centre in Hamburg. Partici-
pants may withdraw their consent at any time. A financial
compensation for participation in this study cannot be
granted. In case of reaching the primary endpoint, PwMS
are requested to remain in the study and continued
access to the web tools will be guaranteed until the study
end. Only the study team (investigators) and Alexander
Stahmann (medical information scientist at the German
MS Registry) will have access to the final trial data set.
For publications, an anonymised data set will be used. If
possible, an anonymised data set will be made available in
the publication process in order to disseminate the study
results.

Trial results will be communicated at scientific confer-
ences and meetings (eg, at the yearly German Neurol-
ogists Society, the RIMS network) by the investigators
and presented on the DMSG website and other relevant
patient websites. Authorship will be shared between
persons involved in the study following the current guide-
lines of the International Committee of Medical Journal
Editors. Professional writers and persons not directly
involved in the study will not be granted authorship.

DISCUSSION

This will be the first study assessing the impact of a life-
style management programme combined with EBPI on
inflammatory activity in MS. If successful, POWER@MSI1
has a paradigm shifting potential. If successful, the trial
could give lifestyle managementa label as putative disease-
modifying. This can impact guideline development.

Current trial status
Recruitment of PWMS has started in July 2019.
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